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Developing academic writing skills in a
master’s program at a non-linguistic
university
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Annotation. The article is devoted to the issue of developing master’s students’ academic writing
skills in the process of learning a foreign language at a non-linguistic university. The article
highlights the importance of developing foreign-language academic literacy as the most significant
component of academic communication and the research activities of a future specialist. Academic
writing is an essential component of master’s-level education. Students at non-linguistic
universities are expected to prepare research papers, conference abstracts, literature reviews,
and master’s theses, often in English. However, many of them experience difficulties with
academic vocabulary, text structure, argumentation, source integration, and formal style. This
article examines the main challenges involved in developing academic writing skills among
master’s students at non-linguistic universities. It also discusses effective teaching strategies,
including genre-based instruction, process writing, scaffolded practice, peer review, corpus tools,
and responsible use of artificial intelligence. The article argues that academic writing should be
taught systematically and integrated into students’ research and professional training.

The article emphasizes that students become familiar with the modern rules of written scientific
communication, which must be taken into account when preparing academic texts in a foreign
language. Students are encouraged to follow examples of authentic foreign-language academic
texts and to analyze the principles of constructing an academic text and incorporate them into the
system of constructing their own written works. The article shows that the lexical content and
examples of typical syntactic structures based on academic foreign-language texts become the
foundation for creating one’s own written text. The authors of the article note that the assessment
of the development of academic writing skills is carried out both during classroom sessions and
based on the results of students’ participation in scientific and practical conferences, where they
present their materials in a foreign language.

Keywords: academic writing; research activities; academic communication; academic texts;
master’s program; foreign language instruction; non-linguistic university

The development of competencies in research activities is an essential condition for training a
modern specialist. Conducting active research activities at the university helps to manifest
scientific interests and improve academic communication skills for presenting one’s own research
results in a foreign language. According to the federal state educational standards for higher
education, research work by master’s students is one of the important components of the
educational program, i.e., all master’s students must be involved in scientific activities. Academic
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writing involves creating texts of academic discourse in accordance with the requirements imposed
by the global community for written scientific communication. Foreign-language written scientific
communication is one of the criteria that determine the successful academic career of a future
specialist [7]. It should be noted that the development of academic literacy is a weak link in the
development of foreign-language communicative competence at a non-linguistic university, partly
due to the small number of hours allocated to developing this skill. As a result, students face
difficulties when writing academic texts, including cognitive ones:

(1) the inability to organize and structure the text in accordance with the norms and requirements;
(2) a lack of skills in analyzing information and identifying the main points;

The aim of this article is to examine issues related to teaching academic writing in a foreign
language in the master’s programme at a non-linguistic university.
Academic writing is one of the key competencies required of master’s students. During their
studies, they need to analyse scholarly literature, formulate research questions, present
arguments, describe methodology, interpret findings, and communicate results in a clear and
logically organised form. These activities are necessary not only for completing a master’s thesis
but also for participating in conferences, publishing articles, and continuing an academic or
professional career.
The development of academic writing skills is especially challenging at a non-linguistic university,
where students specialise in engineering, economics, information technology, medicine,
agriculture, or other professional fields. Language courses in such institutions usually have a
limited number of classroom hours, while students demonstrate different levels of English
proficiency. In addition, they must simultaneously master subject-specific knowledge, research
methodology, and the conventions of academic discourse.
The Concept of Academic Writing
Academic writing is a formal and evidence-based form of communication used in educational and
research contexts. It is characterised by logical organisation, precise vocabulary, appropriate
terminology, coherence, objectivity, and reliance on credible sources. An academic text is
expected to present a clear purpose and support its claims with evidence.
Academic writing competence includes several interconnected abilities:
e Linguistic competence, including grammar, academic vocabulary, syntax, and punctuation.
o Discourse competence, or the ability to organise ideas coherently and use appropriate
rhetorical structures.
e Research competence, including searching for literature, evaluating sources, collecting
evidence, and presenting findings.
e Argumentative competence, which enables students to formulate claims, justify them,
consider alternative perspectives, and draw conclusions.
e Ethical competence, including accurate citation, correct referencing, and avoidance of
plagiarism.
o Digital competence, including the appropriate use of databases, reference managers,
corpora, and artificial intelligence tools.

Therefore, successful academic writing depends on more than language proficiency. A student
may know English grammar relatively well but still have difficulty constructing an argument,
synthesising sources, or adapting a text to the conventions of a particular genre.

Challenge Faced by Master’s Students

One of the most common difficulties is insufficient knowledge of academic vocabulary and
phraseology. Students may understand specialised terminology but struggle to connect ideas,
express cautious claims, compare studies, or describe cause-and-effect relationships. As a result,
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their writing may appear repetitive, informal, or excessively dependent on direct translation from
their first language.

Another problem is the organisation of academic texts. Students are often familiar with the
general structure of an introduction, body, and conclusion, but they may not understand the
communicative purpose of each section. For example, an introduction should not merely
announce the topic. It normally establishes the research context, identifies a problem or gap,
explains the relevance of the study, and states its aim.

Argumentation also presents a serious challenge. Some students describe information from
several sources without comparing or evaluating it. This produces a descriptive text rather than a
critical literature review. At the master’s level, students are expected to establish relationships
between sources, identify similarities and contradictions, and explain how previous studies relate
to their own research.

The integration of sources is another area of difficulty. Inexperienced writers may use long
guotations, paraphrase too closely, or fail to distinguish their own ideas from those of other
authors. These practices increase the risk of plagiarism, even when the student has no intention
of violating academic integrity.

Psychological factors should also be considered. Fear of making mistakes, limited writing
experience, and uncertainty about academic conventions may cause students to postpone
assignments. When writing is perceived only as a final product subject to evaluation, students have
few opportunities to experiment, receive feedback, and revise their work.

Effective Approaches to Teaching Academic Writing

A productive academic writing course should combine explicit instruction with regular practice.
Students need clear explanations of academic conventions as well as opportunities to apply them
to texts connected with their fields of study.

The genre-based approach is particularly appropriate for master’s programs. It introduces
students to the communicative purposes and structural features of academic genres, such as
abstracts, literature reviews, research articles, reports, and thesis chapters. By analysing authentic
examples from their disciplines, students can identify recurring rhetorical patterns, language
choices, and citation practices.

In the master’s programme, the process of developing academic writing skills is preceded by a
discussion of a number of issues, in particular:

* the lexical, grammatical and stylistic features of academic texts (knowledge of general scientific
and highly specialised terminology, specialised vocabulary used for text formation, evaluation, and
determining a person’s attitude towards the subject under consideration);

* genre varieties of academic written communication, with special attention paid to annotation
and summarisation;

* the main requirements for writing annotations, the types and mandatory components of
annotations, and a description of the requirements for writing annotations.

To develop skills in foreign-language academic literacy, students complete a series of preparatory
tasks when reading scientific texts in a foreign language. Academic texts are texts whose purpose
is to convey and transform knowledge in the scientific and educational spheres of communication
(conference abstracts, scientific articles, article summaries, literature reviews, research grant
applications, etc.). In the course of this work, students analyze linguistic (lexico-grammatical,
stylistic, structural and compositional) features, as well as translation errors, using specific
language material. Students are encouraged to follow examples of authentic foreign-language
academic texts and to analyze the principles of constructing an academic text, incorporating them
into the system for constructing their own written works. The process of creating a written text
within the framework of academic writing instruction can be ycnosHo divided into three stages:
planning, implementation, and control. The first stage is devoted to planning academic discourse,
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during which the purpose of the text, the target audience, the semantic implementation, and the
structuring of the content are defined. The second stage involves the implementation and
formatting of the statement in accordance with the plan formed at the previous stage. The
structure of the letter is created using the established structure of academic work IMRaD
(Introduction, Methods, Results, and Discussion), which serves as the foundation for organizing
the content of one’s own written text. The final stage is devoted to working with the written text,
which includes checking and correcting the text, with the possibility of returning to previous stages.
An important feature is the ability to monitor the resulting text to ensure it complies with the
original intent and the developed plan. Repeated reading and editing of the text is of key
importance, as it allows the text to finally acquire completeness, accuracy, logical coherence,
objectivity, and linguistic correctness. It should be noted that at each stage, certain skills and
abilities are akTyanusumpoBaHbl. The process of creating written text is not linear but iterative,
involving repeated returns to the text with changes and editing. When analyzing an academic text,
the following lexical and grammatical features of the foreign language characteristic of academic
written communication are identified:

e abstract and generalized nature (the use of linguistic units with abstract and generalized
meanings, including abstract vocabulary);

e impersonality (the use of passive, impersonal, and indefinite-personal constructions, as well as
compound and complex sentences in which nouns, adjectives, and non-finite verb
forms ;.predominate);

e emphasized logicality (the use of conjunctive sentences, cause-and-effect conjunctions,
introductory words and phrases, division of the statement into logical parts and paragraphs).

e terminological nature (the selection and use of a large number of specialized terms and
words/phrases denoting scientific or technical concepts).
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PEAJTI3ALLA IAEM CTAZIONO PO3BUTKY B
LLIKINTbHUX KYPCAX FEOMPADIT B YMOBAX
BMPOBAMMKEHHA KOHUEMLLT HOBOI
YKPAIHCBKOI LLIKOMN

Caniok Map’saHa PomaHiBHa

K. reorp. H., 0OLEHT, 3aBiayBad kadeapun ¢pisanyHoi reorpadii Ta paLioHanbHOro
NPUPOAOKOPUCTYBAHHSA, YKrOPOACbKMIA YHIBEPCUTET, M. YKropoa, YKpaiHa

MwukunTa Muxainno Muxamnosuy

K. reorp. H., A0UEHT Kabeapu ¢isnyHoi reorpadii Ta paLioHabHOro
NPUPOAOKOPUCTYBAHHSA, YKIOPOACbKNI YHIBEPCUTET, M. YKropoa, YKpaiHa

Kosuk IHHa BonogmmupisHa

3000yBaYKa BULLLOT OCBITK CTYMNEHS «MaricTp», YXXropoACbKUM YHIBEPCUTET, M. YIKropoa,
YKpaiHa

AHoTaujia. Y cTaTTi po3KpUTO 0COBAMBOCTI peanisalii igen cTanoro Po3BUTKY B WKiNbHMX
Kypcax reorpadii B ymoBax BnpoBaaskeHHs KoHuenujii HoBoi yKpaiHCbKOi WKoau. MpoaHanisoBaHo
HOPMaTMBHO-NPaBOBi 3acaan (JepxasHMit cTaHAapPT 6a30B0oi cepeaHboi 0cBiTM 2020 p., MOAENbHI
HaBYaNbHi MpOrpamu), KOMMETEeHTHICHMI noTeHujan reorpadii, TpaHchopmaujo 3micty
reorpadiyHmMx KypciB. BM3HayeHO edeKTMBHI meToaMuyHi niaxoan (NPOEKTHA TEeXHOOris,
iHTepaKkTUBHI meToam, IC-TexHONOTrii) Ta OKPEC/IEHO BUKAMNKM 1 MePCNEeKTUBM iHTerpaLlii ocBiTn ans
CTaNoro pO3BUTKY B LLKINbHY reorpadivyHy ocBiTy.

Knoyosi cnosa: cranuii po3BMTOK, HOBa yKpaiHCbKa LWKOMA, WKiAbHA reorpadis,
KOMMETEeHTHICHWI Nigxia, OCcBiTa ANA CTaNoro PO3BUTKY.

CyyacHa wWkinbHa reorpadiyHa ocBiTa B YKpaiHi nepebyBae Ha eTani Ba*kJMBOI
TpaHchopMmaLii, 3yMOBJIEHOI MOCNIAOBHMM BMPOBAAKEHHAM KOHLENTyasAbHUX 3acaa Hosoi
yKpaiHcbkoi wrkonm [1]. Ua pepopma nepenbayae 3amiHy napaamMrmm OCBiTHbOrO MPOLECY, a came
nepexia Bia pPenpoayKTMBHOrO 3aCBOEHHS iHPOPMALIT 40 KOMMETEHTHICHOrO Ta Aif/IbHICHOrO
niaxoais, OPIEHTOBAHMX Ha MPAKTUYHWA A0CBIA YYHIB. Y LUbOMY KOHTEKCTI Ba*K/JIMBOrO 3Ha4YeHHSA
HabyBae HacKpi3Ha 3micToBa niHiA «EKosoriyHa 6e3neka Ta CTa/M  PO3BUTOK», sKa
be3snocepeaHbo Y3roAxKyeTbca 3 rnobansHUmm Linamm ctanoro po3sntky OOH go 2030 poky [2].
3aBAAKM CBOEMY YHiKa/IbHOMY IHTEMPATUBHOMY XapaKTepy, WO NOEAHYE NPUPOAHMNYO-HAYKOBI Ta
CYCMiNbCTBO3HABYi 3HAHHSA, LWKiNbHA reorpadia BONOAIE 3HAYHMM NOTEHLiaIoM 4153 GOPMYyBaHHA B
YYHIB LiMICHOI KapTUHW CBIiTY, €KOMOrYHOro M MPOCTOPOBOrO0 MUCAEHHA, @ TaKOX PO3YMIHHA
HEepPO3PUBHOTO 3B’A3KY MiXK MPUPOAHMMM, COLLaNIbHUMM Ta EKOHOMIYHMMM NpoLecamm [1].

KoHuenuia CcTanoro po3BMTKY, 3amnodaTKkOBaHa [Aonosiaatd BcecBiTHbOI  KOMicii 3
HaBKO/IMLWIHbLOrO cepeoBuLla i Po3BUTKY «Halwe cninbHe manbytHe» (1987) Ta 3akpinieHa B
MNopsaky aeHHomy Ha XX| ctonitra (1992), nepenbavae 3a40BOsIEHHSA MNOTPeb CcyyacHoro
MOKONIHHA 6e3 WKoAM ANA CMPOMOXKHOCTI MabyTHIX NOKO/iHb 3a40BOILHATU BAACHI NoTpebn [3;
4].Y KOHTEeKCTi OCBITHbOI pedopmM B YKpaiHi Liigel 3HaWAN CUCTEMHE BiA0DOpPaskeHHs B KIHOYOBUX
KOMMETEHTHOCTAX Ta HaCKPi3HWX NiHiax [Jepx»aBHoro ctaHaapTy 6a30B0i cepeaHboi ocsith [5].
3o0kpema, CTaHAapT YiTKO OKPECNtE MeTy MNPUPOAHMYOI OCBITHLOI rany3i sk dGopmyBaHHA
0COOUCTOCTI 3 HAyKOBMM CBITOMNAA0M, 34aTHOI A0 CBiAOMOI Ta UMBINI3oBaHOI B3aemofii 3
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npupoaoto. Lle 3aBaaHHA H6e3nocepeaHbO Kopesntoe 3 T106anbHMMM LiAAMM CTAaNOro PO3BUTKY
(3okpema Uinnto 4 «AkicHa ocsita» Ta Linato 13 «BXUTTA TEPMIHOBMX 3aX0AiB 040 HOPOTLOU 3i
3MiHOW Knimaty Ta ii Hachiakammn») [2]. BaxkanBo, WO cydacHe HOPMATMBHE MOMe aKLEeHTYE Ha
PO3YMIHHI YYHAMM TN0OaNbHMX Ta PErioHaNbHUX 3MiH, CMPUUYNHEHMX NIOACLKOK AiANbHICTIO, Ta
BMXOBaAHHiI 0COBUCTOI BiANOBIAaNbHOCTI rPOMaAAH 33 HACNIAKN BAACHWUX PilleHb AAs A0BKINAA.

BiagMiTMMO, Lo iHTerpauis inen cTanoro po3BUTKY B LWKiNbHY reorpadito BiabyBaeTbCa He AK
OKPEMMUI TEOPETUYHMIN MOAY/b, @ HACKPI3HO OXOMJIIOE BCi KypcKu CTyneHiB 6a30B0i Ta NPodibHOI
cepeaHboi ocBiTM [5]. AHani3a YMHHUX MOAENIbHMX HaB4Ya/bHUX MNPOrpam 3acBiA4ye CyTTEBe
OHOB/IEHHA IXHBOrO 3MICTOBOr0 HAaMOBHEHHA Yy KOHTEKCTI BMMOI HOBOI yKpaiHCbKOI wKoau. Y
Kypcax 3aranbHoi reorpadii Ta reorpadii matepukis i okeaHiB (6—7 Knacu) OCHOBHWA aKLEHT
POBUTLCA Ha PO3YMIiHHI LjificHOCTI reorpadiyHoi 06010HKM, B3aEMO3B A3KY MiK KOMMOHEHTaMM
npupoaMm, BPasNIMBOCTI EKOCUCTEM Ta YCBIAOMIEHHI 0OMEXeHOCTI MAaHeTapHMX Pecypcis, WO
H6esnocepeaHbO BiANOBIAAE LINAM CTaNOro PO3BUTKY WOAO0 36epekeHHA eKocMcTeM Ta NpoTUAii
KNIMaTUYHMM 3MiHam [2; 6]. Mig vyac onaHyBaHHA reorpadii YKpaiHM Ta CBITOBOro rocnofapcraa y
8-9 Knacax yBara aKUEHTYETbCA HAa BWBYEHHI pPaLIOHANbHOrO MNPUPOAOKOPUCTYBAHHS,
re0eKo/I0MYHOro CTaHy TEPUTOPIN, PO3BUTKY aNbTEePHATUBHOI EHEPreTMKM, @ TaKOX eKOMOTIYHNX
HaCNiAKIB NPOMMCAOBOrO BMPOOHMLTBA Ta ypbaHisauji. OcKinbku BUBYEHHSAM reorpadii y 9 Knaci
3aBepllyeTbcA 060B'A3KoBa reorpadivyHa ocsiTa 6a30BOI WKOAM, e Kypc Bifirpae BMpilanbHy
PO/b Y GOPMYBaHHI FPOMaAAHCHKOI CAMOCBIAOMOCTI Y4YHIB, IXHbOT NPEAMETHOI KOMMNETEHTHOCTI
WOA0 OUHKM AemorpadiyHmMx Mpouecis, TeHAEHLiM PO3BUTKY HALiOHA/NbHOTO Ta CBITOBOMO
rocnoJapcTea M BU3HaYeHHA micus YKpaiHu B cydacHomy rnobanisoBaHomy CBiTi [2; 5; 6].

Y npoodinbHin wkoni (10—11 Knacu) 34iNCHIOETbCA CUCTEMHMUIA aHani3 r10babHUX BUKANKIB
NHOACTBA, reonoNiTMKKM, AemorpadiyHoi AMHAMIKM Ta CTaNoro NPOCTOPOBOro PO3BUTKY TEPUTOPIN
[2]. AckpaBuMM MPUKIAAOM peani3alil KOMMEeTEeHTHICHOro, Aif/IbHICHOrO Ta 0COBUCTICHO
30PIEHTOBAHOrO NiAXOAiB Y CTapLLili WKOAI € aBTOPCbKMI Kypc «[pocTip i ntoanHa» (asT. A. O.
Icaes) [6]. Moro aKkTyanbHicTb 3ymoBAEHa HeODXiAHICTIO MiArOTOBKM YYHIB [0 MTTA B YMOBaX
OMHAMIYHUX CYCMinbHUX | NpupoaHnx TpaHchopmauin — ypbaHiszauii, rnobanizauji, mirpauin,
umdpoBizallii Ta KniMaTUYHMX 3MiH. OCHOBHUMM 3aBAAHHAMM LbOro Kypcy € GopMyBaHHA yABNEHb
Npo NpocTip AK baraToBMMipHe disnyHe, reorpadiyHe, coljianbHe, KyNbTypHe Ta LMbpPOoBe ABMULLE,
PO3KPUTTA 3aKOHOMIPHOCTEN B3aEMOAIT NOAMHWN 3 A0BKINNASAM, PO3BMTOK YMiHb BCTAaHOB/OBATH
MiXXNpeameTHI 3B’A3KM Ta YCBIAOMNEHHA LWAAXIB PO3B’A3aHHA rN0babHUX NPOCTOPOBMX Npobaem
[6].

HaBuanbHMM Ta KOMMNETEHTHICHMI nNoTeHuian reorpadii Ana peanisauii iger cranoro
PO3BUTKY NOCNIAOBHO PO3KPMBAETLCA | B 6a30BilM Nporpami ana 6—9 Knacis yepes HaCKPI3HY NiHito
«EKONOriYHa rpaMoTHICTb | 340pOBe KUTTA». BOHa OPIiEHTYE OCBITHIM npouec Ha GOPMyBaHHS
BMiHb 3aCTOCOBYBaTM HabyTu gocBia Ana 36epexeHHA BAACHOrO 340pOB’A Ta 340p0B'A
OTOYYHUMX, @ TAKOXK HA BUXOBAHHA LiHHICHOrO CTaB/AEHHA A0 HAaBKOJMLWHBLOIO CepeaoBumila AK
nxkepena pobpobyty 1 6e3nekn. [pakTMUHe BTINEHHS UMX 3aBAaHb 3abe3nedyeTbcs yepes
BMKOPUCTAaHHA KOOMNEPaATMBHOIO HaBYaHHA, MAPTHEPCbKMX TEXHONOTIM Ta HaBYa/IbHUX MPOEKTIB,
LLLO MOBHICTIO BiZiNOBIAAE CyYacHin MeToA400ri OCBITM ANA CTAa/IOr0 PO3BUTKY.

MpaKTUYHe BTINIEHHS i4el CTasioro PO3BUTKY B LIKIAbHIM reorpadii Mae 4YiTKo BUpPaXKeHy
NOKNACHy AMHaMmiky, Wo 3abe3nedyye nocnigoBHe GOPMyBaHHA €KOMOrYHOI rPaMOTHOCTI Ta
310poB A36eperkyBasibHOT MOBEAIHKM WKOAAPIB [5]. Y 6 Knaci NpakTUYHMN BEKTOP CMPAMOBAHO Ha
BMBYEHHA MPUPOAHUX KOMMIEKCIB BAACHOI MICUEBOCTI, 30KPEMa 3acTOCyBaHHA 3HaHb Mpo
NiKapCbKi Ta OTPYMHI POCAWHU M TBAPUHW, PO3YMIHHA BMAMBY METEOPONOTNYHUX YMHHUKIB Ha
CaMOMOYyTTA, a TaKoXK GOPMYyBaHHS YCTAHOBOK Ha Be3neyHe Ta 340p0OBe xapyyBaHHA. Y 7 Knaci
NPV BUBYEHHI MaTEPUKIB Ta OKEaHIB aKLLEHT 3MILLYETbCA HAa PO3YMIHHA CaHITAPHO-TIFIEHIYHUX YMOB
NPOXMBAHHA B PI3HWX KyTOYKax MNAAHETW, BaXKAMBICTb MPOdINAKTUKM Nig, Yac 3aKOPAOHHMX
MaHAPIBOK i NpaBmaa NOBeAiHKM Nig Yac HebesneuyHnx NpupoaHMX ABuL,. [Mig Yac onaHyBaHHA
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reorpadii YkpaiHm y 8 Knaci y4Hi ycBiaomtotoTb 310p0B A AK HaMBULLY CoLiaNbHY Ta iHAMBIAYyaNbHY
LiHHICTb, 3aCBOMTb aNTOPUTMKM il B EKCTPeMaslbHUX CUTyalisx [AOBKiAAA Ta BYaTbCA
OpraHi3oByBaTK 340p0B A30epiratounin Has4anbHWM NpocTip. Y 9 Knaci, nia Yac aHanisy ranysen
rocnoaapcrea, POPMYETLCA PO3YMiIHHA Be3NeYyHOCTi TOBapIB i MOCAYT, @ TAKOXK YMIHHA KPUTUYHO
OLiHIOBATM EKOOTIYHI Ta coljanbHi HACNIAKM 3aCTOCYBAHHA Cy4acHMX BioTexHooril y arpocdepi.

B ymoBax BnpoBagKeHHA KoHuenuii HoBOi yKpaiHCbKOI LWKOAM 0COHAMBOrO 3HAYeHHS
HabyBalOTb IHTEPAKTUBHI Ta Aif/IbHICHI METoAM HaBYaHHA, AKI CNPUAOTb PO3BUTKY HABWYOK
CaMOCTIMHOro onpautoBaHHaA iHbopmaLi, KPUTUYHOrO MUCNEHHA Ta 34aTHOCTI aJanTyBaTUCA [0
CKNagHux cuTyauin [7]. Peanisauis pedbopmm BUMarae Biaxoay Bif, penpoayKTMBHOIO BUKAaAaHHS
Ha KOPUCTb NPO6EMHO-NOLYKOBOrO Ta A0C/IAHNLLKOTO NiaxoAais. JocniaKeHHs 3acBiayyoTh, WO
3aCBOEHHSA reorpadiyHmMx 3HaHb Ta LiHHOCTEN CTAN0ro PO3BUTKY € HaledeKTUBHIWMM nig, Yac
PO3B’A3aHHA NPOBSEMHMX CUTYALLIK i3 3aCTOCYBAHHAM Cy4aCcHOro AMAAKTUYHOIO iHCTPYMEHTapPIto
[7; 8]. 3oKkpema, peanisalii igen cTasoro Po3BUTKY CNpUAe BNpoBaaKeHHs STEAM-NpoekTis, v
MeXKax AKMX WKONAPiI 34IMCHIOTL NabopaTopHi MiHI-MOHITOPUHIM CTaHy MiCLLEBUX [PYHTIB,
BOZOMM Y1 aTMOCHEPHOro NoBIiTPA 3 NOAANbLIMM MOAENOBAHHAM re0eKoN0riYHUX NpoLecis [8;
9]. 3acTocyBaHHA Kenc-meToay Ta AebaTiB A03BOSE YYHAM aHaNi3yBaTW peasibHi BUKIMKK — Bif
OLHKM  €KO/MOM4YHOro BMAMBY MICUEBMX NIANPUEMCTB A0 PO3PaxyHKy peKpeaLinHoro
HaBaHTaYKeHHA Ha 3anoBiAHI 06’EKTU. BaKNMBUM eNeMEHTOM € TaKOX J10Ka/IbHO-KPAE3HABYMM
BMMIp, A& AiT1 PO3Pax0oBYOTb BAACHMN « EKONOTIYHMIA CNiaY, BNPOBAAKYIOTb COPTYBAHHA BiAX0AiB
Ta AOCNIAXKYIOTb 3axoAu 3 eHeproedeKTUBHOCTI Yy CBOIA rpoOMaZi 3a MPUHUMNOM «MWUCAUTH
rnobanbHO — AiATN NOKANBHOY.

OKpemMy poJsib Yy cyyacHin reorpadidyHin ocBiTi Biairpae umdposiszauid. CydyacHi HayKoBsi
PO3BiAKWM HAro/IOWYOTh, WO reorpadito Ta iHWi NPUPOAHUYI KYPCU HEMOMKINBO AKICHO BUKAA4aTH
6e3 Bi3yanisauii npoctopoBux gaHumx [10]. Le nepenbayae noOeAHAHHA TPaAAULiINHUX
KapTorpadiyHux BMAAHb i3 HOBITHIMW MYyAbTUMEAINHMMM Ta TeOIHPOPMALIMHUMKN pecypcammn —
iHTEPAKTMBHUMM KapTamm, [1C-TEXHONOTIAMM, KOCMIYHMMM 3HIMKAMM, aHIMALLIAMM Ta YYHIBCbKMMM
umbposumm naatbopmamm, Wo 3abe3nedyroTb Bidyanizalito AMHamMiKM rnobanbHUX i perioHanbHMX
npouecis [8; 10].

Monpu NO3UTUBHI 3pYLUEHHA Y BMNPOBAAMKEHHI Ljifel CTanoro po3BUTKY, TpaHchopmMallis
CTaHAapTiB 6a30B0oi reorpadivyHoi 0CBITK B YKpaiHi CynpoBOAKYETLCA HM3KOK CYTTEBMX MPOTUPIY.
MopiBHANBHMIA aHani3 reorpadiyHOro KOMMNOHEHTA OCBITHLOI ranysi 3a [JepXaBHMM CTaHAAPTOM
2011 poKy Ta HoBMM [leprKaBHUM CTaHAapTOM Ha30B0i cepeHboi 0cBiTHM 2020 poKy 3acBiavye, Wo
B Cy4aCHOMY HOPMaTMBHOMY AOKYMEHTI 3aK/MaZeHO 3HAYHO 3BYXKEHMIM 3MICT reorpadiyHoi HayKu
[5; 8]. 30Kkpema, oHoBMeHa reorpadivyHa cknagosBa He nepenbayac HaNeKHOro GoOPMyBaHHA Y
WKoNApiB H6a30BMX 3HaHb 3 PYHAAMEHTA/NIbHMX MUTaHb pPerioHanbHOI Gi3ndYHOI Ta cycninbHOI
reorpadii [8]. Lle cTBOptOE BiAYYTHI PU3MKM A0 MOBHOLIHHOI peanisauii KoHuenuii ctanoro
PO3BUTKY, OCKIi/IbKM INTMBOKeE YCBiAOMAEHHS IN06aNbHNX KNIMAaTUYHMX Ta Fre0eKON0TYHMX NPOLECIB
€ HEMOXAMBUM 6e3 rpyHTOBHOrO PO3YMiIHHSA perioHanbHUX naHAawadTHUX ocobamBocTeln,
cneundikm micueBoro NPUPOAOKOPUCTYBAHHS Ta COLLIOEKOHOMIYHMX YMHHMKIB [8; 9]. BTpaTa
perioHasbHOro BUMipy MOXKe Npu3BecTn A0 dparMeHTapHOCTI eKON0TYHMX 3HaHb Ta CNPOLLEHOMO
PO3YMiHHA B3aEMO3B A3KY MiXK rN106aNbHUMM EKONOTIYHUMM BUKAMKAMM Ta NPAKTUYHUMK OigMU
Ha piBHI MicueBuMx rpoma,. BogHovac B ymoBax po36yaoBu HoBOT yKpaiHCbKOI LLIKOIM 3pOCTAE POb
Ta akKaJemiyHa aBTOHOMIA Meaaroris, Ha AKMX MOKNALAETLCA BiAMNOBiAaNAbHICTL 33 400Ip 3MmicTy,
BapiaTMBHMX MOAYNIB, @ TaKOX GOPM i MeTOAIB HaBYaAHHA ANA HANIEXKHOTO BUKOHAHHSA AepKaBHMX
cTaHaapTie [5]. lNepcnekTMBM MNOAONAHHA OKPECNEHWX BUK/AMKIB MNONAratOTb Yy PO3LIMPEHHI
NPaKTUKO-OpPiEHTOBAHMX Ta STEM-TeXHONOTIN, BNPOBAAKEHHI aBTOPCbKMX MOAENbHUX MPOrpam i
baKyNbTaTUBHMX KYPCiB, @ TAKOXK Yy MOCTINHOMY MeTOAMYHOMY BAOCKOHANEHHI BUMTENIB reorpadii
L1040 3a/y4EHHA IOKAbHOMO reoeKko1I0rYHOro MaTepiany B OCBiTHIM npouec [6; 9].
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TakMM YMHOM, peanizalif igen cTanoro Po3BMTKY B LKINbHUX Kypcax reorpadii B ymoax
BMNPOBaAKeHHA KoHuenuii HoBOi YKPalHCbKOI WKOM € CKNAAHMM, ane CTpaTeriyHO BaXK/JAMBUM
3aBAaHHAM A5 Cy4acHOi OCBITU. KOMNETEHTHICHWIA, AiANbHICHMA Ta 0COBUCTICHO 30PIEHTOBAHMI
niaxoAau, 3aknaZeHi B OCHOBY pepopMM, CTBOPHOKOTL CNPUATIMBE METOAO0/OrIYHe NiArPYHTA ANA
iHTerpauji ekonoriyHoi, eKOHOMIYHOI Ta coujianbHOI CKNAL0BMX CTafioOr0 PO3BUTKY B OCBITHIM
npouec. YMHHI Ta NEepCneKTUBHI MOAe/IbHI HaBYa/ibHI MPOrpamm, ACKPaBO AEMOHCTPYHOTb
nparHeHHs A0 GOpPMyBaHHA B Y4YHIB LIJICHOrO PO3YMiHHA B3AaEMO3B’'S3KIB MiXK /IOAMHON,
CycninbCTBOM Ta reorpadiyHMM MNPOCTOPOM. 3aBAAKM 3aCTOCYBAHHIO iHTEPAKTUBHUX METOAIB,
STEAM-TexHonoriin, [NC-cepBiciB Ta /0Ka/bHO-KPAE3HABUYMX [AOCAIAKEHb, BUBYEHHSA reorpadii
NepeTBOPIOE TEOPETUYHI 3HAHHA Npo Lini ctanoro po3sntky OOH Ha NPaKTUYHI XXUTTEBI HABUYKM
(Life Skills) Ta dopmye roToBHICTb A0 E€KONOrYHO AOLIMbHOI MOBeAiHKM. BoaHo4ac icHYyHoui
HOPMATMBHO-METOAMYHI  BUKAMKM, MNOB’A3aHI  3i 3BY)KEHHAM 3MICTOBOTO  HAMOBHEHHSA
reorpadiyHoro KomnoHeHTa B [eprkaBHomy cTaHaapTi 2020 poky, noTpebytoTb NOAaAbLIOro
BAOCKOHANEHHA HaB4Ya/bHMX MNpPOrpam, Po3pobKM AKICHOro AMAAKTMYHOrO 3abesneyeHHA Ta
NiABMLEHHA KBanidikauii BYnTeNiB.

Monpu OKpecneHi cynepeyvyHocTi, reorpadia 36epirae CcBi YyHiKaNbHWI NOTEHUjan AK
FONIOBHWIM HTErpaTMBHUI NpeaMeT, 34aTHUA GOpPMyBaTM B YYHIB MPOCTOPOBE MUC/IEHHS,
HayKOBMIA CBITOrNAA Ta CBIAOMY rPOMaAAHCLKY No3muito. Came TOMy iHTerpauis KOHUEnNLii cTanoro
PO3BMTKY B reorpadiyHy OCBiTy € He NMLe NefaroriyHMM 3aBAaHHAM, @ 1 BaromMM BHECKOM Y
BMXOBAHHA CBIAOMOTrO NOKONIHHA, 34aTHOro 3abe3neynT ctane ManbyTHe YKpaiHum Ta CBITy.
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Abstract

The rapid development of generative artificial intelligence has created new opportunities
for educational assessment, particularly in the development of test items. Large language models
(LLMs) can generate multiple-choice questions, constructed-response prompts, distractors,
scenarios, and alternative item versions within seconds, potentially reducing the time and
resources traditionally required for item development. However, the ability to generate a plausible
guestion does not necessarily demonstrate that the resulting item is suitable for educational
measurement. This paper examines current evidence on the quality of Al-generated assessment
items and considers the implications of their use for validity, cognitive alignment, fairness,
technical quality, and psychometric functioning. A structured review and conceptual analysis of
recent literature on LLM-based automatic item generation was conducted, with particular
attention to research published between 2023 and 2026. The review indicates that Al-generated
items can achieve promising levels of linguistic, content, and, in some contexts, psychometric
quality. Nevertheless, important limitations remain, including factual inaccuracies, construct
misalignment, insufficient cognitive demand, weak distractors, response-pattern artifacts, cultural
sensitivity concerns, and substantial variation according to model, prompt design, and assessment
domain. Building on emerging human-in-the-loop approaches, this paper proposes an evidence-
based quality assurance framework that differentiates among tasks suitable for Al assistance, tasks
requiring professional judgment, and claims requiring empirical evidence. The paper argues that
as item generation becomes increasingly scalable, the principal challenge shifts from producing
assessment content to validating it. Generative Al may therefore change rather than eliminate the
role of assessment professionals, placing greater emphasis on specification, review, validation,
and accountable decision-making.

Keywords: generative artificial intelligence, large language models, automatic item
generation, educational assessment, validity, psychometrics, human oversight.

Introduction

The development of high-quality assessment items has traditionally required substantial
human expertise, time, and institutional resources. Item writers must translate an assessment
framework into tasks that accurately represent the intended domain while meeting technical,
cognitive, linguistic, and fairness requirements. ltems may then undergo expert review, editing,
pilot administration, statistical analysis, and further revision before becoming operational.

The increasing use of computer-based assessment has intensified this demand. Digital
testing, adaptive assessment, frequent formative assessment, and the need for secure alternative
test forms all require large pools of high-quality items. Consequently, the ability to produce
assessment content efficiently has become an important practical issue for educational
institutions and testing organizations.
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Automatic item generation (AIG) emerged well before the current generation of artificial
intelligence systems as one response to this problem. Earlier approaches often relied on item
models, templates, rules, or predefined combinations of content elements. More recently, large
language models (LLMs) have fundamentally expanded the range of content that can be generated
automatically. Instead of requiring every component of an item to be explicitly programmed,
contemporary generative models can produce natural-language questions, response options,
distractors, explanations, scenarios, and alternative versions in response to relatively concise
instructions.

Recent research demonstrates the rapid expansion of this field. Tan et al. (2025), in a
review of 60 studies using LLMs for automatic item generation, found applications across different
subject areas, languages, educational levels, and item types. At the same time, the authors
observed that many studies placed greater emphasis on the generation process than on rigorous
evaluation of the resulting item quality.

This distinction is fundamental for educational measurement.

The ability to generate a question is not equivalent to the ability to generate a valid
assessment item. A question may be grammatically correct, factually plausible, and professionally
worded while failing to represent the intended construct. Similarly, an item that appears
appropriate during expert review may perform differently when administered to actual
examinees.

The emerging research agenda therefore requires a shift in emphasis. The important
guestion is becoming less about whether artificial intelligence can generate assessment content
and more about what evidence is required before that content can be used to support educational
decisions.

This issue becomes particularly important when assessments have substantial
consequences. The evidentiary expectations for an Al-generated classroom quiz item are not
necessarily equivalent to those for an item used in selection, admission, certification, or other
high-stakes decisions.

The present paper examines recent evidence on LLM-based automatic item generation
and addresses the following research question:

To what extent can large language models generate assessment items of sufficient quality
for educational use, and what forms of human oversight and empirical evidence are required to
support their defensible use?

Three subsidiary questions guide the analysis:

1. What opportunities do LLMs offer for assessment item development?
2. What major quality and validity risks remain?
3. How should Al assistance, human professional judgment, and empirical

evidence be distributed across the item-development process?

The paper argues that the central challenge of Al-assisted item development is increasingly
shifting from generation to validation. As generative capacity increases, the ability to produce
content may cease to be the principal bottleneck. Instead, the challenge becomes determining
which generated items are suitable for their intended measurement purpose and what evidence
is sufficient to justify their use.

From Automatic Item Generation to Large Language Models

Automatic item generation is not a new concept. Educational and psychological
measurement researchers have investigated automated approaches to test development for
decades. Traditional AIG methods often use cognitive models, templates, item models, algorithms,
or rule-based systems to create families of related items.
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These approaches provide a degree of control because the elements that can vary are
explicitly defined. However, building such systems may require substantial initial investment in
domain modeling and technical development.

Transformer-based generative Al changes this relationship.

LLMs can generate content directly from natural-language instructions and can operate
across a wide variety of domains. They may be instructed to create questions for a particular
subject, age group, difficulty level, cognitive process, or item format. They can also produce
alternative versions, explanations, distractors, and contextual scenarios.

Sommer and Arendasy (2025), in their critical review of automatic and transformer-based
item generation, highlight both the potential and the limitations of these newer approaches. The
increased flexibility of generative models may support scalable test construction, but
psychometric soundness, validity, fairness, and control over generated content remain central
concerns.

This represents an important change in the economics of item development.

Traditionally, substantial professional effort was concentrated on producing the initial
item. With generative Al, the marginal cost of producing another candidate item may become very
small. Yet this does not mean that the cost of producing an operationally defensible item becomes
equally small.

Indeed, the opposite may occur. If a model can generate hundreds or thousands of
candidate items, assessment organizations need efficient mechanisms for determining which
items deserve further review and which should be rejected.

Gorgun and Bulut (2025) describe item-quality evaluation as a bottleneck in automatic
item generation. Their research demonstrates that instruction-tuned LLMs may themselves
contribute to preliminary quality control, suggesting that Al can potentially assist at more than
one stage of the process.

Thus, generative Al does not simply automate an existing item-writing task. It potentially
reorganizes the entire item-development workflow.

Method

This study employed a structured literature review and conceptual analysis.

The review focused primarily on recent literature concerning generative Al, large language
models, automatic item generation, assessment-item quality, human—Al collaboration, validity,
and psychometric evaluation. Particular attention was given to research published between 2023
and 2026 because the capabilities and applications of generative Al have developed rapidly during
this period.

Relevant literature was examined with particular attention to six dimensions of item
quality:
content accuracy;
construct alignment;
cognitive demand;
technical item quality;
fairness; and
. psychometric functioning.

Studies comparing Al-generated and human-authored items, examining prompt
engineering or fine-tuning, investigating expert evaluation, or providing empirical evidence about
generated items were given particular consideration.

The purpose of the review was conceptual rather than meta-analytic. Accordingly, the
paper does not claim to provide an exhaustive systematic review of every study on LLM-based
item generation. Instead, evidence from recent reviews, empirical studies, and conceptual

DU AW
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frameworks was synthesized to identify emerging patterns and implications for assessment
practice.

Based on this synthesis, an evidence-based quality assurance framework is proposed. The
framework is not intended to replace established test-development or validation standards.
Rather, it illustrates how three sources of quality assurance—Al assistance, human professional
judgment, and empirical evidence—may be integrated when generative Al is incorporated into
item development.

Opportunities for Al-Assisted Item Development

1. Scalability and efficiency

The most visible advantage of generative Al is speed.

An experienced item writer may require considerable time to develop, revise, and refine
an assessment item. An LLM can produce multiple candidate items within seconds. Even if many
of these candidates are subsequently rejected, the ability to begin with a broad pool rather than
a blank page may substantially alter the item-development process.

This capability becomes particularly attractive when assessments require large item banks,
frequent renewal, parallel forms, or extensive practice materials.

The review by Tan et al. (2025) demonstrates that LLMs have already been used to
generate different item types across multiple languages and subject areas. This flexibility suggests
that generative Al is not limited to a single assessment domain.

2. Item variation

LLMs may also assist with the production of variations around an existing assessment
concept.

For example, a developer may retain the targeted knowledge or skill while changing
contextual features, numerical values, scenarios, or response options. This may support the
development of parallel items or larger pools.

However, apparently minor changes may alter difficulty or introduce unintended construct
demands. Item variation therefore remains an assessment-design task rather than a purely
linguistic task.

3. Distractor generation

Developing plausible distractors is a demanding component of multiple-choice item
writing. Effective distractors should be incorrect while remaining sufficiently plausible to attract
examinees who have not mastered the targeted knowledge or skill.

Generative Al can produce candidate distractors rapidly and can be prompted to base
them on common misconceptions or errors.

Yet plausibility alone does not demonstrate distractor quality. Distractors must ultimately
be evaluated in relation to the intended construct and, where possible, examinee response
patterns.

4. Support for preliminary quality control

Al may also contribute after initial generation.

Gorgun and Bulut (2025) investigated the use of an instruction-tuned LLM for evaluating
automatically generated cloze items. Their findings indicated that the model could distinguish
many acceptable and unacceptable items, suggesting that automated screening may reduce the
volume of material requiring intensive human review.

This is potentially important for scalable AlG systems. If generation becomes inexpensive
but expert review remains costly, automated screening could function as an intermediate filter.

However, using Al to evaluate Al-generated content introduces a further requirement:
automated review itself must be validated. A model's confidence or agreement with another
model cannot independently establish that an item is appropriate for its intended assessment use.



I Proceedings of the 14th International Scientific Conference

What Does Current Evidence Suggest About Al-Generated Items?

Recent research provides reasons for both optimism and caution.

Studies increasingly show that LLMs can produce items that experts consider usable or that
demonstrate promising empirical characteristics. For example, research in personality situational
judgment testing has shown that optimized prompts and model settings can produce items with
satisfactory reliability and validity across many measured facets.

Other studies have investigated generated items in STEM subjects, language assessment,
psychological measurement, and educational testing.

These findings make it increasingly difficult to sustain a simple assumption that Al-
generated items are necessarily inferior because they are machine-generated.

At the same time, performance is inconsistent.

Quality may vary according to:

e the model used;

e the prompt;

e temperature and other generation parameters;

e subject domain;

e item type;

e intended cognitive level;

e amount and quality of contextual information;

e use of examples;

e fine-tuning; and

e evaluation criteria.

Recent research on second-language listening assessment is illustrative. Prompt
refinement improved output, but performance eventually plateaued, and higher-order items
remained challenging. Fine-tuning improved contextual grounding and coherence, yet problems
such as answer-option patterns and certain item-writing weaknesses persisted.

This suggests that the appropriate unit of evaluation is not “Al” as a general category.
Assessment professionals need to evaluate specific systems, workflows, models, prompts,
outputs, and intended uses.

Six Dimensions of Quality

A central problem in discussions of Al-generated items is the tendency to use “quality” as
a single concept.

In assessment, quality is multidimensional. An item may perform well on one dimension
while failing on another.

1. Content accuracy

At the most basic level, an item should be factually and conceptually correct.

LLMs can produce fluent statements that contain subtle inaccuracies. This risk is
particularly important in specialized domains where an error may not be obvious to a general
reviewer.

Furthermore, an incorrect distractor must be incorrect for a defensible reason. If multiple
response options can be interpreted as correct, the item may become ambiguous.

For this reason, content generated by an LLM should not be accepted solely because it
appears authoritative or well written.

2. Construct alignment

Content accuracy does not establish construct alignment.

A mathematics item, for example, can contain correct mathematics while placing excessive
reading demands on examinees. A science item may unintentionally require specialized contextual
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knowledge. A critical-thinking item may appear complex while being answerable through simple
factual recall.

The key question is therefore not merely:

Is this a good question?

but:

Does responding to this item provide the intended evidence about the construct?

This distinction is central to validity.

Recent work by Kim, Shin, and von Davier (2026) provides an important development in
this area by proposing an evidence-centered validity argument framework for automated item
generation. Their framework distinguishes claims concerning content comparability, construct
validity, and psychometric functioning.

This reinforces the argument that expert approval of surface characteristics represents
only one part of the required evidence.

3. Cognitive demand

Generative Al can easily be instructed to produce an “easy,” “difficult,” or “higher-order”
item.

The generated label, however, does not guarantee the cognitive process required to solve
the item.

A question may use sophisticated language while requiring only recognition. Conversely,
an apparently simple question may demand multiple reasoning steps.

The 2026 research on GPT-based item generation for second-language listening illustrates
this problem: despite improvements achieved through fine-tuning, generating higher-order items
requiring discourse-level reasoning remained challenging.

Assessment experts must therefore evaluate the actual cognitive operation required by
the item rather than the cognitive category requested in the prompt.

4. Technical item quality

Al-generated items can display traditional item-writing problems, including:

e ambiguous stems;

e unnecessarily complex wording;

e implausible distractors;

e grammatical clues;

e inconsistent option length;

e overlapping response categories;

e unintended cues;

e repeated response patterns; and

e poorly distributed correct options.

Some of these problems are suitable for automated detection.

Others require contextual judgment.

This makes technical quality a promising area for hybrid human—Al review rather than
complete automation.

5. Fairness

Fairness deserves separate attention because an item can be technically correct and
construct-relevant while still creating unnecessary barriers for particular groups.

Generative models learn patterns from large bodies of language and may reproduce
cultural assumptions, stereotypes, or contextual biases present in their training data.

Kim et al. (2025), in their STAIR-AIG human—Al collaboration framework, found that LLM
reviewers demonstrated high consistency but tended toward lenient judgments. Human expert
review identified concerns that automated reviewers could overlook, including construct-

irrelevant and culturally sensitive aspects.
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This provides an important caution against assuming that multiple Al reviewers
automatically produce an objective fairness evaluation.

Fairness review remains a substantive professional responsibility and, where relevant,
should be supplemented by empirical subgroup analyses.

6. Psychometric functioning

The final dimension differs fundamentally from the preceding ones.

Some item properties cannot be established by reading the item.

An expert may predict that an item is moderately difficult, but examinees may find it
extremely easy. Distractors that appear plausible may attract almost nobody. An apparently strong
item may show weak discrimination. An item may also function differently across groups after
controlling for the underlying construct.

Consequently, empirical evidence remains indispensable for consequential assessment.

Depending on the assessment context, this may include:

e item difficulty;

e item discrimination;

e distractor functioning;

e item-total relationships;

o differential item functioning;

o reliability-related evidence;

e item response theory parameters; and

e other analyses appropriate to the assessment design.

Recent research increasingly moves beyond expert judgments and compares Al-generated
items with human-authored items using empirical data. This development is important because
psychometric performance provides a different form of evidence from linguistic or content review.

Table 1. Quality Dimensions and Evidence Required for Al-Generated Assessment Items

Quality Central question | Key Al-related risk Appropriate Primary
dimension evidence responsibility
Content Is the content Hallucination, subtle SME verification Human
accuracy factually and factual error, and authoritative | expert

conceptually oversimplification sources

correct?
Construct Does the item Construct-irrelevant Construct Assessment
alignment elicit evidence demands or definition, professional

about the underrepresentation specification

intended alignment, expert

construct? review
Cognitive Does the task Superficial complexity | Task analysisand | Human
demand require the or incorrect cognitive | expert judgment | expert

intended classification

level/type of

thinking?
Technical Does the item Weak distractors, Automated Al + human
quality follow clues, ambiguity, screening plus

appropriate structural artifacts expert review

item-writing

principles?
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Fairness Could irrelevant | Cultural assumptions Fairness review Human +
characteristics and bias reproduced and, where empirical
disadvantage from training data appropriate, evidence
groups? subgroup

analysis

Psychometric | Does the item ltem quality inferred Difficulty, Empirical

functioning behave as without response data | discrimination, analysis
intended with distractor
examinees? analysis, DIF/IRT

where
appropriate

Operational Is the total Premature Integrated Accountable

suitability evidence deployment evaluation of human
sufficient for the available decision
intended use? evidence

From Item Generation to Item Validation

The six dimensions above reveal an important distinction among three kinds of quality
assurance.

Al can provide assistance.

Al can generate candidate items, produce alternatives, detect certain structural problemes,
assist with classification, summarize review information, and potentially identify items that
warrant further attention.

Humans provide professional judgment.

Subject-matter experts and assessment professionals interpret the construct, evaluate
content, consider context, identify subtle threats to fairness, and determine whether an item
appropriately represents the intended domain.

Examinee data provide empirical evidence.

Neither an LLM nor a human expert can determine all psychometric characteristics of a
new item simply by inspecting it.

These three sources of evidence should not be treated as interchangeable.

This leads to the central argument of this paper:

As automatic generation becomes more scalable, validation rather than generation
becomes the principal quality challenge.

The ability to produce 1,000 candidate items does not mean that an assessment program
has acquired 1,000 operational items.

It has acquired 1,000 candidates.

The distinction is critical.

An Evidence-Based Human-in-the-Loop Quality Assurance Framework

Human-in-the-loop approaches to AlG are already emerging in the literature. Therefore,
the contribution proposed here is not the general principle that humans should remain involved.
Instead, the framework emphasizes the type of evidence and decision authority required at
different stages of the item-development cycle.

Stage 1. Construct definition and assessment specification

Primary responsibility: Human

The process should begin with the intended inference, construct, assessment purpose,
target population, content domain, item format, and cognitive requirements.
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The LLM should operate within these specifications rather than define the measurement
target independently.

Stage 2. Candidate item generation

Primary role: Al; direction: Human

The model generates candidate items using structured instructions.

The prompt may specify:

e construct;

e content domain;

e item type;

e target population;

e cognitive requirements;

e expected response;

o difficulty intentions;

e prohibited content; and

e technical item-writing rules.

Outputs remain candidates rather than approved items.

Stage 3. Preliminary automated screening

Primary role: Al/computational tools

Candidate items may undergo automated checks for duplication, formatting, linguistic
characteristics, response-pattern artifacts, answer-key distribution, and selected item-writing
rules.

The purpose is triage rather than final approval.

Stage 4. Professional review

Primary responsibility: Human

Subject-matter and assessment experts evaluate:

e factual accuracy;

e construct relevance;

e cognitive demand;

e clarity;

e technical quality;

e appropriateness for the target population; and

e potential fairness concerns.

Items may be accepted for further development, revised, or rejected.

Stage 5. Revision

Primary role: Human—Al collaboration

Al may assist with targeted revisions, such as rewriting an ambiguous stem or proposing
stronger distractors.

However, material changes should trigger renewed review. A revised item should not
inherit approval automatically from its earlier version.

Stage 6. Pilot or field administration

Evidence source: Examinee responses

Items intended for consequential assessment should be administered to an appropriate
sample whenever feasible.

This stage transforms the evaluation from predicted quality to observed functioning.

Stage 7. Psychometric evaluation

Evidence source: Empirical analysis; interpretation: Human

Relevant analyses are conducted according to the assessment design.

Evidence may concern difficulty, discrimination, distractor functioning, dimensionality,
differential item functioning, IRT parameters, or other appropriate indicators.
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Statistical evidence should not be interpreted mechanically. Unexpected results may
require substantive investigation.

Stage 8. Accountable decision

Decision authority: Human

The available evidence is integrated to determine whether the item should be:

approved - revised - re-tested - rejected.

The final decision remains accountable to qualified professionals or the responsible
assessment organization.

Figure 1. Evidence-Based Quality Assurance Cycle for Al-Assisted Item Development
HUMAN CONTROL
Construct definition + assessment specification

N
Al ASSISTANCE
Candidate item generation

N
AUTOMATED QUALITY CONTROL
Preliminary screening

N
PROFESSIONAL JUDGMENT
Content + construct + cognitive demand + technical quality + fairness

N
HUMAN-AI COLLABORATION
Targeted revision

N
EMPIRICAL EVIDENCE
Pilot / field administration

N
PSYCHOMETRIC EVIDENCE
Difficulty + discrimination + distractor functioning + DIF/IRT where appropriate
N

HUMAN ACCOUNTABILITY
Approve / Revise / Re-test / Reject
O Feedback loops: Review findings inform subsequent prompting and generation; psychometric
findings inform revision and future item specifications.
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Table 2. Distribution of Responsibilities in Al-Assisted Item Development

Stage Appropriate Al role Human role Principal basis for
decision
Construct definition Supporting Leading Theory and
assessment purpose
Test specifications Supporting Leading Assessment
framework
Candidate generation | Leading Directing Specification
Preliminary screening | Leading/supporting Monitoring Defined quality rules
Content review Supporting Leading Professional
expertise
Construct/cognitive Supporting Leading Assessment expertise
review
Fairness review Supporting Leading Contextual judgment
Revision Collaborative Collaborative Review evidence
Field testing Minimal Designing/monitoring | Examinee responses
Psychometric Computational Interpreting Empirical evidence
evaluation support
Operational approval Informing Leading Integrated validity
evidence

The Importance of Assessment Stakes

The appropriate level of validation should depend partly on the consequences associated
with the assessment.

This can be represented conceptually as:
Low-stakes formative use

N2

Classroom summative use
N

Large-scale educational assessment
N

High-stakes selection / admission / certification

As the consequences increase, stronger evidence is generally required.

For a teacher generating several practice questions, careful professional review may be
proportionate to the intended use.

For a large-scale assessment program, requirements may include standardized review
procedures, pilot testing, psychometric evaluation, security controls, fairness analyses, and
documented decision rules.

For high-stakes assessment, Al-generated items should not receive a lower evidentiary
standard simply because generation is efficient.

Indeed, efficiency may increase the need for governance. When very large volumes of
content can be generated quickly, inadequate review processes can scale weaknesses just as
rapidly as they scale useful content.

Recent professional guidance on responsible Al use in assessment also emphasizes
transparency, accountability, fairness, competence, human oversight, and continuous
improvement as important considerations when Al enters assessment processes.
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The principle can therefore be expressed simply:
Higher consequences require stronger evidence and clearer accountability.

Changing Role of the Assessment Professional

Generative Al may alter the role of assessment professionals more substantially than it
eliminates it.

Traditional item development places considerable emphasis on writing. In an Al-assisted
environment, professional effort may shift toward:

e defining constructs;

e developing precise specifications;

e designing generation constraints;

e evaluating Al output;

e detecting construct-irrelevant features;

e conducting fairness review;

e interpreting psychometric evidence;

e monitoring model and workflow changes; and

e making accountable decisions.

The expertise required may therefore become more, rather than less, specialized.

A system capable of producing thousands of questions makes professional judgment about
which guestions should survive increasingly important.

This has implications for professional development. Future item developers may require
not only traditional assessment literacy but also an understanding of prompt design, Al limitations,
automated quality-control methods, data governance, and the interpretation of Al-assisted
workflows.

At the same time, assessment organizations should avoid transferring professional
accountability to a model.

An LLM can recommend.

It cannot assume institutional responsibility for a consequential assessment decision.

Discussion

The evidence reviewed in this paper suggests that the debate over Al-generated
assessment items should move beyond two simplistic positions.

The first is that Al-generated items are inherently unreliable because they are machine-
generated.

The second is that increasingly sophisticated models can independently replace
conventional item-development processes.

Neither position adequately reflects current evidence.

LLMs can generate useful assessment content. Recent studies demonstrate promising
results across educational and psychological domains, and some generated items have achieved
acceptable expert ratings and empirical characteristics. Advances in prompting, fine-tuning,
automated review, and multi-agent approaches are likely to improve these capabilities further.

However, technological performance does not eliminate fundamental principles of
educational measurement.

Four conclusions emerge.

First, item quality is multidimensional. Content accuracy, construct alignment, cognitive
demand, technical quality, fairness, and psychometric functioning should not be collapsed into a
single judgment.
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Second, Al evaluation and human evaluation provide different forms of information.
Automated screening can improve efficiency, but expert judgment remains particularly important
where interpretation, context, fairness, and construct representation are concerned.

Third, expert judgment and empirical evidence are also different. An expert can make a
reasoned prediction about item functioning, but response data are needed to evaluate many
psychometric claims.

Fourth, the appropriate evidence depends on intended use. The same validation process
need not apply to a low-stakes practice item and a high-stakes selection item.

These conclusions support a change in the central research question.

Instead of asking:

Can Al write test questions?

research should increasingly ask:

Under what conditions can Al-assisted item-development systems produce assessment
evidence that is sufficiently valid, fair, and reliable for a specified use?

This question places measurement rather than technology at the center of the discussion.

Directions for Future Research

Several research priorities follow from this analysis.

First, more studies should evaluate Al-generated items using actual examinee response
data rather than expert ratings alone.

Second, research should investigate whether Al-generated items function comparably
across demographic, linguistic, and cultural groups.

Third, greater attention is needed to higher-order cognitive tasks. Current evidence
suggests that producing linguistically sophisticated content may be easier than reliably generating
tasks that elicit specific complex reasoning processes.

Fourth, researchers should examine the stability of item-generation systems over time.
Commercial and open-source LLMs change rapidly. An item-generation workflow validated using
one model version may not behave identically after a model update.

Fifth, comparisons should move beyond simple “human versus Al” designs. In practice,
future workflows are likely to be hybrid. Research should therefore compare different human—Al
configurations, such as:

Al generation + human review;

Al generation + Al screening + human review;

Al generation + expert revision + empirical calibration;

and fully human conventional development.

Finally, efficiency should itself be investigated empirically. Al assistance has limited
practical value if the amount of expert correction required approaches or exceeds the effort
needed to develop an item conventionally.

The relevant question is therefore not simply whether Al can reduce item-writing time, but
whether it can reduce the total resources required to produce validated operational content.

Conclusion

Generative artificial intelligence has substantially expanded the possibilities for automatic
item generation. Large language models can produce candidate questions, distractors, scenarios,
and item variations at a speed and scale that were previously difficult to achieve.

The evidence reviewed in this paper suggests that some Al-generated items can reach
promising levels of quality and may demonstrate acceptable empirical characteristics.
Nevertheless, generation quality should not be confused with measurement quality.
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A defensible assessment item requires more than fluent language and a correct answer. It
requires evidence concerning its content, relationship to the intended construct, cognitive
demands, technical characteristics, fairness, and—where the intended use warrants it—its
empirical functioning.

The central challenge is therefore shifting.

As the cost of generating candidate items decreases, the relative importance of evaluation,
validation, and accountable decision-making increases.

The framework proposed in this paper differentiates among three essential components
of Al-assisted item development:

Al assistance, professional judgment, and empirical evidence.

None should be treated as a complete substitute for the others.

Al canincrease scale and efficiency. Human experts can provide substantive and contextual
judgment. Examinee data can provide evidence about actual item functioning.

The future of assessment item development is therefore unlikely to be characterized by
complete automation. A more plausible direction is a hybrid system in which Al expands the
capacity of assessment professionals while established principles of validity, fairness,
psychometric quality, and professional accountability continue to determine whether generated
content is suitable for use.

Ultimately, the most important question is not how many items artificial intelligence can
generate.

It is how much evidence is available to justify the decisions made with those items.
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ABSTRACT

This article examines the impact of the digitalization process in modern society on the field
of foreign language teaching. The author analyzes the possibilities of using digital technologies in
the education system and their effectiveness. The impact of online platforms and mobile
applications on the quality of teaching is described, as well as the role of students in developing
language skills. By leveraging the advantages of digitalization in the educational process, it is
possible to significantly improve the quality of teaching and at the same time reduce the time
teachers spend developing new materials. Modern realities offer ever-new methods and aspects
of using digital technologies in the learning process. Today, teachers must keep up with the times,
constantly monitoring innovations in the field of information technology and applying them in
practice. This way, it is possible to maintain students’ interest in learning foreign languages. Digital
materials can be used as an integral part of a traditional course, as well as a separate tool for
learning using a computer.

Keywords: digitalization, foreign language, online education, teaching technology, mobile
application, digital environment.

Currently, the concept of digitalization has penetrated into all spheres of society's life,
becoming an important factor in social, economic and cultural development. The education
system was also not left out of this process. The use of new technologies, especially in teaching
foreign languages, plays a special role in improving the effectiveness of teaching. Today's student
and student live in a digital environment, so it is not enough to limit yourself to traditional
methods.

From this point of view, digital technologies and internet resources have brought the
process of learning a language to a new qualitative level [1, c. 45].

The purpose of the article is to identify the impact of digitalization on the process of
teaching foreign languages, analyze its advantages and emerging problems. This study is relevant
because digitalization forms a new paradigm for teaching foreign languages.

Today, learning a foreign language is not limited to textbooks and classroom lessons.
Students can take online courses via the internet, establish video communication with foreign
partners, and independently learn the language through digital applications. Such opportunities
allow students to develop their personal abilities and learn at a convenient pace. At the same time,
digital secondary education increases the cultural competence of students and allows them to
directly recognize the linguistic and cultural characteristics of other countries.

The main feature of digitalization is the expansion of access to education. If earlier it was
necessary to attend special courses or a teacher to learn a foreign language, now anyone can easily
access high-quality learning resources via the internet. This is a great advantage, especially for
people in remote regions or with financial disabilities. In addition, the online education system
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allows students to effectively plan their time and independently manage the learning process.
However, the digitalization process also raises new requirements and challenges.

First of all, increasing the level of digital literacy of teachers is an urgent problem. It is
necessary not just to use technology, but to apply it methodically effectively.

Secondly, if the motivation and discipline of students in the course of online learning
decreases, the quality of education may also deteriorate. Therefore, the introduction of
digitalization should not be limited to technical means, but should be justified both from a
pedagogical and psychological point of view. The role of digital technologies in mastering a foreign
language In the modern education system, the concept of digitalization has become the main tool
for optimizing and modernizing the learning process. Information and communication
technologies are of great importance in learning a foreign language. Thanks to the internet and
mobile applications, students can learn the language anytime and anywhere. For example,
platforms such as Duolingo, Memrise, Babbel teach the language in a playful way and increase the
student's interest. These tools naturally shape the language environment and ensure the active
participation of the learner. [3, c. 8-14].

Digital technologies make it possible to make the educational process interactive and
individually oriented. Teachers can organize classes in an online format using platforms such as
Zoom, Google Classroom, Kahoot. Such approaches allow the student to work with video and
sound materials, develop speech and listening skills, as well as become more flexible in performing
written tasks. Digitalization in this way removes space and time constraints, taking foreign
language learning beyond the traditional classroom framework.

At the same time, the digital environment allows students to learn on their own. Each
language learner will be able to choose the material that suits their level and draw up an individual
curriculum. Such autonomy increases learning outcomes because the student is focused on a
specific goal, working at their own pace. For example, online tests and automated verification
systems can help identify the learner's weaknesses and adapt the curriculum accordingly. This
method also allows the teacher to save time and pay individual attention to each student. Mobile
language learning apps like Duolingo, Babbel, Memrise, and others have become an integral

part of language learning. These apps offer users the ability to learn a language anytime
and anywhere, making the learning process more flexible and accessible. Mobile technology
allows for the integration of learning into everyday life, which is especially important for those
who don't have the time to set aside time for study. Many apps incorporate game elements,
making the learning process more engaging and motivating.For example, users can earn points,
complete levels, and receive rewards for achievements, helping to maintain learning interest [4,
c. 145].

Another challenge is the need for a high degree of Self-organization and motivation on the
part of students. In an online learning environment, students often face distractions such as social
media, television, or homework, which can reduce the effectiveness of their studies. Furthermore,
the lack of a strict schedule can

lead to procrastination, when students put off studying for later. For successful language
acquisition, it is important to have a clear plan and stick to it, which can be difficult without
external supervision [5, c. 267]. Furthermore, not all online courses and apps offer the same
quality of instruction. There are numerous resources on the market, and not all of them are
developed by qualified professionals. Learners need to be mindful and critical when choosing
courses to avoid ineffective learning methods. It's recommended to read reviews from other
users, as well as check the instructors' qualifications and course content before beginning a
course. Nevertheless, despite these shortcomings, online courses and apps continue to gain
popularity and develop. Many incorporate new technologies, such as virtual reality and
augmented reality, opening up new possibilities for language learning. For example, with virtual
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reality, learners can immerse themselves in a language environment, interact with native
speakers, and practice their skills in realistic situations. This can significantly increase engagement
and motivation, as well as improve learning [6, c. 256].

Virtual whiteboards, such as Miro, Scribblar, Jamboard, and others, can be successfully
used in remote classes. They can be used for a wide variety of tasks: collaboratively completing
exercises and seeing each other's actions, using an arrow to point out areas worth paying attention
to, making notes, adding stickers, and drawing. Many whiteboards allow you to attach links,
videos, images, and timers. These can be saved as images and reused, which is not possible with
a traditional school board. Thus, a virtual whiteboard is essentially similar to a familiar physical
whiteboard, but it also opens up a range of additional capabilities, each platform having its own
[7,c.32].

However, there are also some difficulties with digitalization. First of all, the quality of
technical means and the stability of the internet network affect the educational process. Secondly,
online learning will not be effective if students have low motivation to learn on their own. Also,
insufficient digital literacy of teachers sometimes interferes with the full use of new technologies.
Therefore, the provision of special training and methodological support for teachers in the digital
education system is considered important.

In general, digitalization increases the effectiveness of teaching a foreign language and
enhances the cognitive activity of students. It not only increases the availability of language
learning, but also offers new forms of learning. In the future, the development of artificial
intelligence and virtual reality technologies will further improve this process, making language
learning as natural and productive as possible [8, c. 432].

In addition, one of the advantages of digitalization is the individualization and adaptability
of learning. Since each student has different levels of language learning, interests and needs,
digital tools allow you to take these differences into account. Interactive platforms automatically
analyze the student's results and offer an individual learning route based on his weaknesses and
strengths. This method adapts the learning process to the individual abilities of the student and
increases learning motivation.

In recent years, artificial intelligence and machine learning systems have made a
breakthrough in teaching a foreign language. For example, voice recognition programs for
improving speech skills, automatic grammatical error correction systems and artificial sentence-
forming partners are being widely introduced.

These tools allow the learner to use language in real life situations. Therefore, the main
achievement of digitalization is the creation of conditions for mastering the language not only at
the theoretical level, but also

from a practical point of view [9, c. 254].

Conclusion

Digitalization has radically changed the process of teaching foreign languages. Today,
digital tools and online platforms are becoming an integral part of language learning. With their
help, the learning process has become flexible, individually oriented and interactive. However, in
order for the digital education system to be fully effective, it is necessary to increase the
technological competence of teachers, provide a high quality internet and technical base.

In conclusion, digitalization has renewed the culture of learning a foreign language and
made it the main direction of the modern educational process. With the effective use of digital
technologies, everyone can

develop their potential and become an active participant in global communications.

In addition, digitalization has strengthened the democratic nature of teaching. Now
education is available not only in a particular educational institution, but also anywhere in the
world. This increased international cooperation and allowed language learners to get acquainted



I Proceedings of the 14th International Scientific Conference

with the culture and thinking of different countries. Such experience not only improves language
skills, but also forms a culture of intercultural communication.

However, the success of digitalization depends not only on technology, but also on
pedagogical skills. In addition to using new technologies, teachers also need to maintain the
cognitive activity of students and maintain a balance between man and machine. While the
learning process relies solely on technical means, the spiritual and cultural aspects of language
learning can be overlooked. Therefore, the goal of digitalization is not to replace the teacher, but
to become an assistant to him.

In the future, artificial intelligence, virtual and augmented reality technologies are
expected to be widely used in the field of Language Teaching. Such innovations make it possible
to make the language environment more natural and realistic. For example, a student can
communicate with representatives of another country in a virtual environment and develop their
language skills in real communication. These technologies globalize education and make language
learning more interesting and productive than ever before.

In conclusion, digitalization was the beginning of a new era in teaching a foreign language.
It supplemented traditional methods, combined with modern technologies, formed an effective
and affordable training system. Mastering a foreign language through digital technologies not only
develops linguistic abilities, but also improves the life skills necessary for a person of the XXI
century — the ability to independently study, analyze information and develop intercultural
communication.
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CtyaeHTTepAiH CyMUMATIK MIHE3-
KV/IKbIHbIH, KOPFaHblLW GaKTOpPbl PETIHAETI
NCUXONOTUANBIK Te3iMAINIK (Ka3aKcTaH
PecnybamKkacbiHbiH 2023—2025 K.
CTaTUCTMKACbI Heri3iHae)

Typaawosa MepyepT MapaToBHa

|."KaHcyripos atbiHAafbl KeTicy yHuBepcuteTi, 7M01101 MNMeparorvka »sHe ncuxonorua
FblNbIMK XKeTeKLWi:

Anbmyxambetosa buburyns exkcembaeBHa

PhD., I.XaHcyripoB aTbiHAafbl KeTicy yHuBepcuteTi, 7M01101 Meaarormka »KaHe
NCUX0N0TNA

AHpatna. MaKkanaga CTy4eHT »acTap apacbiHAafbl CYUMUMATIK MiHE3-KYbIKTbIH, anfblH anyaafbl
NCUXONOTMANBIK TO3IMAINIKTIH, (resilience) KopfaHbIWw peni TangaHaabl. KasakctaH PecnybimKkacsi
Bac npokypaTypacbklHbiH, KYKbIKTbIK CTAaTUCTUKA KaHe apHalbl eCenke any »KeHiHAeri KOMUTETIHIH,
2023-2025 »Kblngapgasbl AepeKkTepi MeH XasblKapasiblK 3NMOAEMUONOTUANBIK 3epTTeysiep
HeriziHAae Kayin-kaTep ¢dakTopnapbliH i3aeyre bafbiTTanfaH ASCTYPAI TOCINAEH iWKi KOpFaHbILW
pecypcTapblH AambITyfa HerisaenreH MoAesibre Kewy KaxkeTTir ganengeHesi. Te3imainiktiH, eki
©3eKTi Kypamaac beniri — aMoUMAHbI PETTEY KaHe OKy OpHbIMeH DaMNAHbICTbINbIK — ernKken-
TerKenni Kapactbipblnazbl. KopbITbiHAbIAA 34Ban3epnepai «Kaknalwbl» (gatekeeper) peTiHae
faspnay, TeH-TeHiMeH (peer-to-peer) Kongay »KyMeci, ncuxoarapTy MoOAyNbAepi KaHe
YHMBEPCUTETTIH, NCUXONOTUANDIK KbISMETIHIH, *XYMbIC a/IFTOPUTMI YCbiHbINAAAbI.

TYyRWiH ce3aep: NCUXONOTUANIK TO3IMAINIK, CYMUMATIK MiHE3-KY/IbIK, CTYAEHTTEDP, IMOLMAHbI PETTEY,
HbannaHbICTbINbIK, gatekeeper, peer-to-peer, KazakcTaH.

1. Kipicne

1.1. Cynuma — »ahaHAablk KOFamablK AeHCAY/bIK M3CENECi

Cynupa  b6yriHae »KekenereH TpareguanapdblH,  KUbIHTbIFbI  FaHa emec, Xyneni Typae
KapacCTbIPbINybl TUIC KOFaMAbIK AEHCAY/bIK Maceneci. JyHUexKy3inik AeHcaynblK CakTay YMbIMbIHbIH,
(A4Y) «Suicide worldwide in 2021» 6aaHaamacbiHa calikec, 2021 *Kblibl anemae WwamameH 727
MbIH, aZJam cynumareH Kantbic 6onapl (2019 xbiabl — 703 mbiH). [an ocbl KyxKaTTa cymuma, 15-29
¥acC apasiblFblHAAFbl KacTap eMiMiHiH, YIWIiHLWI KeTeKwi cebebi peTiHae KepceTinreH: on anenaep
apacbiHZa eKiHWi, epnep apacbiHAa ywiHwi opbiHaa TYp (WHO, 2025a). Hac KypambiHa
CTaHAapTTanfaH KepceTkiw 2019 binfbl 9,0-maeH 2021 kbiabl 8,9-fa (100 MblH, TYpFbiHFa
WaKKaH4a) a3fan ToMeHaereHimeH, cyuumatepain, 73%-bl NCUXMKaAbIK AEHCaY/bIK KbI3METTEePIHIH,
KO/IKEeTIMAINIT WeKTeyni TOMeH XaHe opTa TabbicTbl engepae Tipkeneai (WHO, 2025a; IASP, 2025).
OOY-HblH KeriHri wonybl 60MbIHWaE, apbip KalTbic bonfaH XKafganrFa wamameH 20 CyMUMATIK
apeKeT calkec kenepji; 2000—2021 Kbingap apanbifblHAafbl 35%-AbIK TOMeHAeyre KapamacTaH,
2015-2030 xblngapfa apHanfaH vwTeH bip 6enikke KbICKApTy MaKcaTbl Kasipri KapKbiHAa
opblHAaAManabl — bonxkam 6oMbiHLWa Tek WamameH 12%-abik TemeHaey KyTtineai (WHO, 2025b).
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YHUBEPCUTET Kacbl — OMIPAIK TPAEKTOPUA eH KapKblHAbl ©3repeTiH Ke3eH. 3epTteyuwinep (Arnett,
2000) 18-29 »acTbl KeKe HacTbl i34ey, TYPaKCbI3AblK, ©3iHe DafblTTany KaHe «ani 6ana aa, ani
epecek Te eMecCniH» AereH apanblK Ce3iMiMeH CcunaTTanaTblH «KAAbINTACbiN Kese KaTKaH
epeceKTik» Ke3eHi gen atanabl. CTyAeHTTepP apacbiHAAFbl CyMUMATIK OMNap MEeH MiHE3-KY/bIKTbIH
Tapanybl Typanbl MeTa-Tangayda (Mortier et al.,, 2018a) emip 60Wbl cyMumAaTiK OMNapabiH,
KOCnapaap MeH apeKeTTepAiH MbIHTbIK Tapanybl calkeciHwe 22,3%, 6,1% xaHe 3,2% 6onca,
CoHfbl 12 ampa — 10,6%, 3,0% »oaHe 1,2% 6onraH. AAY¥-HbiH, [AyHUEXY3iNiK MNCUXUKAIbIK
[eHCayNblK Caya/lHaMacblHbIH, CTyAeHTTiK kobacbiHaa (WMH-ICS) 6ipiHWi Kypc CTyaeHTTepiHiH,
17,2%-biHaa coHFbl 12 araa cynumaTik omnap, 8,8%-biHaa »kocnap, 1,0%-biHAa sapeKeT TipKeareH
(Mortier et al., 2018b). ABTopnap yHMBEpCUTETKE TyCydi CYMUMATIK Kayni Oap Kactapapl
aHbIKTayAblH, «yCTan any HyKTeci» (point of capture) aen atanabl. byn — anabiH any *KYMbICbIHbIH
TiPeK HYKTeCi OKy OPHbIHbIH, ©3i 60/ybl TUIC AereH KOpbITbIHAbIFA Heri3 bepeai.

1.2. KazakcTaH PecnybankacbiHAaFbl *KacTapablH NCUXMKAbIK Cay/blfbl

KasakcTaHaafrbl »Kafdan bipHewe aepekTep KabatbiHAa KepiHeai. KP bac npokypaTypacbiHbIH,
KYKbIKTbIK CTaTUCTMKA »KOHE apHalbl ecenke any »eHiHaeri KomuTeTiHiH, (byaaH api — KCAEK)
nepektepi bonbiHwa 2022 *biabl enge 3 676 askTanraH cynuug TipkenreH (Inbusiness.kz, 2023);
OTKEH KbINAAapbl blA CalblH WamameH 3,54 MblH, Kafaan Tipkenin oTbipFaH. 2025 Kbiabl
anaKTaNFaH CymuMAaTep CaHbl liamameH 3,2 MblHFa AEMiH, AFHW anablHFbl *KbIJIMEH CaNbICTbIPFaHAA
5,7%-fa (193 agamfa) a3alifaH — Oy COHFbl XblAAapaafbl eH TOMEeH KepceTKill; CyMUMATIK
apeKeTTep caHbl 4 MbIHHAH 3 MbIHHAH Caa acTamfa, AFHU 24,9%-Fa KbickapfaH (Ranking.kz, 2026).
Byn oH ypaic, ananga eki cebenTteH abainnan TyciHAipyai KaskeT eTedi. bipiHwigeH, 2025 Xbiabl
KameneTKe ToNIMaraHaap apacbiHAafbl aakTanfaH cymumarep 13,7%-fa ecin, 199 afaanfa sKeTkeH
(onapaplH, 64-i — 5-14 kacTafbl 6ananap), arHn 2023 KblAAblH AeHreliHe KanTa opasifaH
(Ranking.kz, 2026). EKiHWigeH, pecmu AepeKkTep aKiMWINiK (KYKbIK KopFay) TipkeyiHe HerisgenreH
oHe cebenTep Ken Kafdalda aHblKTaAMal Kanadbl: KIMeNeTKe ToNMaraHAapAblH, anaKTanfaH
cymumartepidin, 75,4%-biHaa (199-abiH, 150-iHae) ceben 6enrineHbereq (Ranking.kz, 2026).
3epTtTeyae 14—-35 xac apanbifbiHAafbl }KacTap KapacTbipbliaabl, 6ipakK allblK CTaTUCTUKA By TONTbI
HipTyTac *KMbIHTbIK PETiHAE Kapuanamanapl: 14—17 xac KameneTke To/IMaraHaap AepekTepiHae,
an 18-29 xac KCAEK-TiH »kac TonTapblHAa KepceTinedi. Mbicanbl, 2022 blnfbl AepekTepae 18-29
YKacTafbllapablH, yAeci aakTanfaH cymunarepdid 17,3%-biH, CyMUMATIK apekeTTepaiH, 18,8%-bIH
KypafaH, an eH ocan ton 30-54 »actarbinap 6onraH (54,9%) (Forbes.kz, 2023). byn — cTyaeHTTiK
ac ToOblHa apHanfaH »KeKe ecenTiNiKTiH KOKTbIfblH, AEMEeK, OKYy OpblHAAPbIHbIH ©3 illKi
MOHUTOPUMHTIIH XYPri3yi KaXKeTTiriH KepceTeTiH aA4iCHaMablK ONKbIbIK,.

McuxMKanblk —AeHCay/blK  KbI3METTepiHe XyKTeme JAe apTbin oTbip: Kapital.kz 6acbinbimbl
PecnybnuvKanblK fblAbIMU-NPAKTUKANBIK MNCUXMKANbIK [AEHCaY/blK OPTafblfblHbIH, AepeKkTepiHe
cinteme »acarn, 2023 »Kblabl AMHAMWUKAAbIK Dakbliayda TYPFaH MCUXMUKA/bIK KoHe MIHE3-Ky/IbIK,
by3binbicTapbl 6ap agamgap caHbl 198,4 mbiHHAH ackaHblH xabapnafaH (Kapital.kz, 2024).
Ka3zakCTaH KOfaMAblK JaMy WHCTUTYTbIHbIH, CayaiHamacbiHAa pecnoHaeHTTepaiH, 13,8%-bl
YaKblHAAPbl HEMECe TaHbICTapbl apacbiHAa Bananap MeH »Kacecnipimaep cymumnaiHiv, 6onraHblH
anTKaH; ceben peTiHAe OU3MKaNbIK KaHE MOpanbAblK 30pAblK-30MObINbIK (30%), aTa-aHaHbIH
TYCIHICTIri MeH KondaybiHbiH, »eTicneyi (29,2%), aoctapAabiH, HeMKypaabiabiFbl (28,3%) aTanfaH
(Caravan.kz, 2024). byn TisimHiH Heri3ri epeKkweniri — atanfaH ¢daxkTopnapabiH, 6acbim Oeniri
KapbiM-KaTblHac neH 6annaHbICTbIIbIKKA KaTbicTbl. 2023 »Kbiabl KabblngaHfaHd 2023—-2025
blnJapfa apHanfaH bananapapl 30pAblK-30MObINbIKTAH KOpFay, CYMUMATIH, anablH any »KaHe
ONapAablH, KYKbIKTapbl MEH 2/1-ayKaTblH KaMTaMacbl3 eTy XeHiHAer KelleHAai »ocnap eHipnepae
MCUXONOTMANBIK KONZay OPTaAblKTapblH allyFa KO/ alWTbl; ananaa Tandaylblaap wapanap azipue
KbiCKa mep3imai acep bepreHiH atan eteqi (Ranking.kz, 2026). *ocnap eH, angbimeH bananapfa
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HarbITTanFaHAbIKTaH, 18 »acTaH ackaH CTYAEeHTTep YLWiH TyYpPaKTbl MHCTUTYLMOHANAbIK KOPFaHbIC
TeTiri ani KanbiNTacnafaH.

1.3. YHMBepcHuTeT KeseHiHAeri TPaH3UTTIK cTpeccTep

TpaH3uUTTIK cTpecc — Bip aneyMeTTiK penaeH ekiHliciHe eTy Ke3iHae bypbliHFbl YAPEHLLIKTI Konaay
yMeci ancipen, »KaHacbl 9/i KanbiNTacnafaH Ke3ge TyblHOAAWTbIH KyKTeme. Jfla3zapyc neH
DOoNKMaHHbIH, TPaHCaKUMANbBIK Moaeni 6oMbiHIWa CTpecc 0ObeKTUBTI TananTapAblH, 63iMeH emec,
Ty/fa ONapAbl ©3 pecypcTapbiHaH acbin Tyceai aen bafanaraHaa nakga 6onaapl (Lazarus &
Folkman, 1984). CTyaeHTTiK eMipae MmyHaal »afaan bipHelue 6afbiTTa KaTap KaabinTacabl.

OKy YKTeMecCiHiH, apTybl. OpTa MeKTenTeri KypbiabiMaansaH, 6akbliaHaTbiH OKYAaH KPeauTTiK
TEXHO/NIOMUAFA KOLIY Oofapbl AepbecTiKTi Tanan etedi: yakblTTbl ©3 DeTiHLe »Kocnapaay, Kenemdi
MaTepuanpl Urepy, ceccna mepsimaepi, rpaHT caktay ywiH GPA mexeci. KenTereH CTyaeHT yLliH
aKaZleMUANbIK CITCI3AiK Kal KMbIHAbIK emMec, «bonallaKTbiH KyMpeyi» peTiHae KabblnaaHaapl.
ATa-aHaZiaH *blpak KeTy. AyblaJaH HeMece WafblH KanagaaH ActaHa, AnmaTbl, LLUbIMKEHT CUAKTDI ipi
Kaflanapfa KeWKeH CTyAEHT yWiH 0Tbacbl — aMOUMANbIK KOAAAyAblH HEeri3ri Kesi — duanKkanbik,
TypAe anbicTanabl. MaTakxaHa/blK ©Mip LEKTeyNi KEKe KeHICTIKNEeH, YMKbl PEXUMIHIH,
BY3bINYbIMEH KIHE YKCAC KYKTEMeAeri KypAacTapMeH YHEMI CaNbICTbIPYMEH KaTap Kypeai.

aHa oneymeTTik opTtara benimaeny. Tin opTacbiHbiH, M3AEHW KOATAPAbIH, 3/eYyMEeTTiK-
SKOHOMMWKAbIK AeHrendiH, e3repyi «MeH BDOTEeHMIH» Ce3iMiH TyAbipybl MYMKIH. DNEYMETTIK Keni
aFdanapl ayblpnaTagpl: ©3reHiH «caTTi» 6eMHeci MeH 3 KyMiH apacblHAAFbl alLAKTbIK KOPAaHYFa
nTepmenen,.

KapblnbIK, KMbIHABIKTAP. KaTakxaHa, *anzay aKpiCbl, K&K, OKy Tenemi, KocbiMwa Tabbic i3aey
OKYfa YKYMCaNaTblH YaKbIT MeH KywTi a3anTadbl. KapKbliblK KbICbIM CTYAEHTTI «OTOacblHA YK
b6onabiM» AereH oifa Ketenenai — MyHbIH [XKOMHepAiH, MHTepnepCcoHanablK TeOPUACBIHAAFbI
«ayblpTNaablk cesimimeH» Tikenern balnaxbicbl bap.

Bonawak Kacibun Oenricizaik. MamaHAbIKTbl  TaHAaydblH — AYPbICTbIFbIHA  KYMaH, eHbek
HapblfblHAaFbl B3CEKe, KYMbICKA OpHasacy MyMKiHAIriHe ceHimci3aik 3—4 KypcTapaa anpsblKLia
eTKipneHea,.

Byn cTpecctep benimaeny mexaHnamaepiH bipHelle aeHrenae by3saapl. bipiHWwiaeH, co3blimansl
KYKTEME MeH YWMKbl Tanlblblfbl annoCTaTUKaNbIK KykTtemeHi (McEwen, 1998) apTTbipbin,
npedpoHTanbAbl KbIPTbICTbIH, aTKAPYLWbl KbI3METTEPIH — XOCMapaay, MMMNYAbCTi Texey, UKeMA
ohnay — ancipeteai (Arnsten, 2009). EkiHwiaeH, XobdonnapiH pecypctapbl cakTay TeopmacbiHa
conkec (Hobfoll, 1989) pecypcTapapbiH, }OFanybl }KaHa *KOFanTyaapFa KeNeTiH «LWbIFbIH CMPaNiH»
iCKe Kocabl: Hallap yMKbl — Hallap OKYy — Kapbl3 — OKLlaynaHy. YWiHWiaeH, Koaaay *KeniciHi
y3inyi ctpeccTi baceHaeTeTiH aneymeTTik bydepai »oaabl. TepTiHWIAEH, YAT NEH CTUIMa CTYAEHTTI
npobaemaHbl »Kacblpyfa UTEPMeNeni, HITUKECIHAE KeMeKKe yriHy Keuwiredi. COHbIMEH, Kayin
}ekenereH cTpecc-bakTopablH, ©3iHAEe emMec, onapapbiH, Hipirin, KopFaHbIlW pPecypcTapbiHAH acbin
TycyiHae. [an ocbl TYKbIPbIM MaKaiaHblH, Keneci benimaepiHae TanaaHaTbiH TO3IMAINIK TaCINiHIH,
JNIOTUKaAbIK Herisi 6osbin Tabbliaabl.

2. Teopuanbik Herisaeme

2.1. [lacTypni xXaHe 3aMaHayu Tacinaep: Kayin-katep dakTop/apbiHaH KOPFaHbIL PecypcTapbiHa
Cynupponornsaga y3ak yakblT Hacbim OonFaH ACTypAai Tacin Kayin-katep ¢akTop/apblH —
NCUXMKaNbIK By3blablicTapabl, OYPbIHFbI CYMUMATIK PEKETTi, NMCUXOaKTUBTI 3aTTapAbl KO4aHyabl,
2/1eYMETTIK OKLLUay/aHyAbl — aHbIKTamn, ToyeKeni *ofapbl agamaapabl ipikteyre 6afrbiTranabl. byn
BarbITTbIH, TEOPUABIK KYHbI }KOFapbl. JIOPKrenm CynuuaTi an1eyMeTTiK MHTerpauns MeH peTTeyiiH,
By3blnybiMeH OannaHbicTbipabl (Durkheim, 1897/1951); LHenaMaH CyMUMATIK AaFaapbiCTbiH,
@3eri peTiHAe Tes3rici3 NcuxmnKkanbik asanTtbl (psychache) kepceTTi (Shneidman, 1993); baymelicTtep
CYMUMATI ©3iH-e3i KabblngayablH, TO3TIiCi3 KyWiHeH «kally» gen cunattagpl (Baumeister, 1990).
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HonHepajiH MHTepnepCcoHaNbiK TEOPUACbIHA COMKEC CyMUMATIK HMET «Tuecini bonmay» (thwarted
belongingness) »aHe «ayblipTnanbik 6ony» (perceived burdensomeness) cesimaepi ToFbicKaHAa
TybIHAAMbI, AN dPEKETKe KoLy YLIiH ©1iM KOPKbIHbIWbIH KeHy KabineTi kaxkeT (Joiner, 2005).
O'KOHHOpPAbIH, ~ MHTerpaumanaHfaH MOTMBALMANBIK-EPIKTIK  MOZeni HWeT neH ic-apekeT
apacblHZafbl eTneni KeseHai 6enek KapacTbipbin, WMMMOYAbCUBTINIK NeH eniMre oKeneTiH
Kypangapfa KOMKeTIMAiNiKTiH, penid atan kepcetei (O'Connor & Kirtley, 2018).

Anana Toyeken dakTopnapbiHa HerisgenreH 6oMKaMHbIH, MPaKTUKabIK Weri 6ap. Eny *KblaabiK
3epTTeynepdi  KamMTbiFaH MeTa-Tafday Keke Toyeken  GakTopnapbiHbiH - Oomkay Kyl
Ke34eMCOKTbIKKA *aKblH eKkeHiH kepceTTi (Franklin et al., 2017). ¥yheni wonynap (Mann et al,,
2005; Zalsman et al., 2016) TMimaj anablH any cTpaTernsnapbiHbiH — ©1iMre aKeneTiH Kypaaaapra
KO/MKETIMAINIKTI WeKTey, MEKTENTIK KoHe KaybIMAACTbIKTbIK Oafaapnamanap, Aapirepiep meH
«KaKMalWblNapapl» OKbITY — TEK XeKke ToyeKendi aHbIKTayMeH LWeKTe/Mel, opTaHbl A3,
[afablnapapl Aa e3repTeTiHiH kepceTedi. CTyaeHTTiK opTaaa Tayeken GpakTopaapbiHbiH, KOMWIAiri
(cTpecc, yMKbIHbIH, Oy3blaybl, KApPXKbIIblK KWbIHAbBIK) Kannav Kesaecemi, COHAbIKTaH TeK
CKPUHUMHIKE CYMEHY XKaNfaH OH, HOTUXKenepai KebenTin, CTUrMaHbl KyLWenTyi MyMKIH.

3amaHayu akaZemusanblK TaCin ToyeKken MeH KopfaHbic dakTopaapbiH Bip yaepicTiH eki »Kafbl
peTiHAe KapacTblpadbl. KopfaHblW  pecypcTapbl —  3MOUMAHbLI  peTTey  Jafablaapsl,
HalNaHbICTbINbIK, MafblHa MeH 6onalwaKkka AereH ymiT — CTPecCTiH CYMUMATIK AafaapbiCKa
aliHanyblH TeXenTiH bydep KbiameTiH aTkapaabl. COHbIMeH KaTap 6yn Tacin 6apnblK CTyAeHTKe
barbiTTanFaH ambedban NpodunakTUKaHbl (MCUXOaFapTy) KaHe TayeKesi KoFapbliapFa apHa/ifaH
HaKTbl KEMeKTI ylwTacTbipaapbl. Cypak «Kimae Kayin »Kofapbl?» AereH Tap WeHbepaeH «CTyaeHTKe
CTpeccneH Kypecyre He KEBMEKTece/i *aHe YyHMBEPCUTET OFaH KaHaal pecypc bepe anaabl?» aerex
KeH macesnere aybicagbl. Te3iMAinik TyXblpbIMAAaMacbl A3/1 OCbl aybICyAblH TEOPWMANbIK Heri3iH
KaMTamacbl3 eTes,.

2.2. [1ICUXONOrnANBIK TE3IMAINIK: YFbIMFA FblJIbIMMK LLOSY

Resilience yfbiMbl KWbIH Kafdalnapfa KapamacTaH cay JambifaH Oananapapl 3epTreyaeH
TybIHAAAbI. PaTTep oHbl TyAfaHbIH TYPAKTbl KACUETI emMec, TayeKenre Tan bonfaHaa sapeKkeT eTeTiH
KOpFaHbIl MEXaHU3MAEPiHiH »KMbIHTbIFbl Aen TyciHaipai (Rutter, 1987). MacTeH Te3iMmAaiNiKTi
«Kapanarbim faxalbin» (ordinary magic) aen atan, on epeklie TafNaHTTaH eMec, KaMKop Kapbim-
KaTblHACcTap, TaHbIMAbIK AafablNap, ©3iH-03i PETTeY KaHe MOTUBAUMA CUAKTbI aaeTTeri benimaeny
)yhenepiHeH eceTiHiH KepceTTi (Masten, 2001). J/lyTap meH apinTecTepi TO3IMAINIKTI TyNfaHbIH,
cMnatTamachbl eMec, Tayeken ae, oH benimaeny Ae aHblK anKblHAANYbl TUIC AMHAMMKANbIK YAepic
nen KapacTblpyapl yebiHabl (Luthar et al.,, 2000). BoHaHHO XOfanTy MeH TpaBMaAaH KeWiHri
TpaeKkTopuAnapabliH, (Te3iMmainik, KannbiHa Keny, co3bliManbl Oy3blny) apTypAainiriH ganengen,
TO3IMAiNIK TPAEKTOPUACLIHbIH, eH, Wi Ke3aeceTiHiH aTan eTTi (Bonanno, 2004). CayTBMK neH
apinTecTepi Te3iMAINIKTI BUONOTUANIK, NCUXONOTUASBIK, DNEYMETTIK }KaHe M3AEHM AeHrennepaeri
dakTopnapablH, e3apa apeKkeTiHe BalMNaHbICTbI YaKbIT ©Te ©3repeTiH yaepic peTiHae aHbIKTaabl
(Southwick et al., 2014). KoHHop meH JaBnacoHHbIH CD-RISC WwKanackl 6yn KypblibIMAb! ©1LWeYaiH,
KeHiHeH KondaHblnaTbiH KypanbiHa aiHanabl (Connor & Davidson, 2003).

Te3iMaiNikTi AMHAMMKabIK NCUXOSNEYMETTIK KabineT peTiHae TyCiHyre yw KacueT Heri3 6onaabl.
BipiHWiAeH, o Aamuabl XKaHe e3repeqi: byriHri TesiMmaj CTyaeHT sKaHa CTpeccopablH, afabiHaa ocan
60bIN Kasybl MYMKIH. EKIHLWIAEH, 01 KOHTEKCTKE Tayeni »aHe KapbiM-KaTbiHacTa emMip cypea:
YHrap Te3imainikTi MHAMBUATIH 63 OPTaCbiHAAFbl PECYPCTapFfa KO KeTKi3e anybl KaHe onapabl 63
M3/EeHN MaFfblHacbiHAa Nanaanana 6inyi aen TyciHaipeai (Ungar, 2008). KasakcTaH kafaanbiHaa
Hyn 0TOACINLIK-TYbICTbIK OalNaHbICTbIH, ©3apa KEMEKTIH, YIKEHTe KYPMET A3CTYPiHIH PeCypCTbIK
aNeyeTiH Ae, CoHbIMeH bipre oTbacblHAAfbl aHKanapliH (KameneTke ToNMaFaHAap CyMUMAiHIH
62%-biHAa Herisri doH — Ranking.kz, 2026) »kaHe «backanap He AenAi» KbICbIMbIHbIH, TayeKen
dneyeTiH Ae KaTap Kapayabl Tanan etedi. YWIiHWIAEH, ON aTTbIKTbIpblAaAbl: SMOUMAHBLI peTTey
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Oafablnapbl, an1eymeTTiKk BainaHbICTap MEH KOMEK cypay MaeHWEeTi MaKcaTTbl baraapaamanap
apKbiabl Aamuapl. [lereHmeH Te3iMAINIKTI «KeKe afaMHblH, 83 MIHAETI» Aen TyCiHy KayinTi: byn
Kafdanga MHCTUTYLMOHANAbIK *KayanKkepuwinik KeneHkeae Kanaabl. COHAbIKTAH TO3iMAINIKTI
OaMbITy YHMBEPCUTET OPTaCbliH 63repTyMeH KaTap XKypyi TMic.

3. CTaTUCTMKaNbIK Tanday KaHe reHAepniK epekenikrep

3.1. 2023-2025 xblnpapaasol KCAEK nepekTepiHiH AMHaMMKach!

TemeHae KenTipinreH gepeKktep alwblK Aepekkesaepae wapuanaHfaH KCAEK kepceTkiwTepi meH
onapfa CyMeHreH TanZamainblK KapuanaHoimaapsa HeridgenreH. CrtyaeHTTep 6eneKk caHaTKa
beniHbenai, COHAbIKTAH KaMbl Xa/iblK MEH »ac TOMNTapblHbIH [AEpPeKTepi CTYAEHTTIK »KacKa
3KCTpanonaumMa peTiHae KapacTblipblnaabl — 6y aaicHaMasblK WEeKTey.

. 2023 xbin. KaHTap—Kas3aH Ke3eHiHAe aAKTa/AfaH CyuMUMATEepAiH *Kannbl caHbl 3,4%-fa
ockeH. KameneTke TosimaraHZap apacbiHaa 169 askranfaH cymuma (wamamedH 30%-fa ecim;
27,8%-bl — 5—14 xac, 72,2%-bl — 15—17 xac) xaHe 298 apekeT (+17,8%) TipkenreH; kameneTtke
TO/IMaraHaapabiH 97%-bl COHFbI caTTe balcanabl kKynae 6onran (Kt.kz, 2023; Forbes.kz, 2023b).

o 2024 »bin. KaHTap—lwingeae aakTanfaH cynuuarep wamameH 2,1-2,2 mbiH 60sbim,
aNablHFbl XbIAbIH, COMKec Ke3eHiHeH 7,2%-fa a3 bonapl; epnepae 1,7 moiH, (-4,8%), snengepae
458 (-12,3%). KomeneTke TonfaH epnepaid vyneci 74,9%, an xafdannapgpiH, 78,3%-biHAa
a/IKOroNibAiK Hemece ecipTKinik mac Kyni bonmaraH (Azattyq Ryhy, 2024; Inbusiness.kz, 2024). Xbin
KOPbITbIHABICbIHAA KameneTKe TOAMafaHAAp apacbiHAafbl afkTanfaH cymumatep 14,2%-fa
asalfaH (Ranking.kz, 2026).

. 2025 XblA. AaKTanfaH cynumarep wamameH 3,2 mbiH (-5,7%), apekeTtep 3 MbiHHaH can
actam (-24,9%); 2020 xbingaH bepri »kannbl asato — 9,1%. bipak KemeneTke ToaMafaHAap
apacblHAarbl aakTanfaH cymumarep 13,7%-fa ecin, 199-fa »keTTi, an apekettep 405 6ongpi.
AAKTanfaH cymumaTep MeH apeKkeTTepaiH abcontoTTik caHbl HoMbiHWa LLbiFbic KasakcTaH (619),
TypkicTaH (493) »xaHe Anmatbl (488) obnbicTapbl anaa; ActaHaaa 449, Anmatbiaa 419 karaoain
TipkenreH (Ranking.kz, 2026).

. «O3iHe-e3i KON XymMcayFra AeniH KeTkizy» 6abbl (KK, 105-6an). TipkenreH KblambicTap 494-
TeH 391-re (-20,9%) a3aifaHbiMeH, Ka3a TankaHaap caHbl 148-aeH 187-re (+26,4%) ocTi, an Kasa
TankaH KameneTke TonMaraHaap 18-aeH 32-re xeTTi (Ranking.kz, 2026).

Byn nepeKktepaeH YWl KOPbITbIHAbLI WbiFadpl. bipiHWiAeH, epecek nonyasumsaasbl BipTiHAEN
TOMEHEY KaMeNeTKe To/IMafaH4ap apacbiHAa TYPaKTbl YpAicke aHanmaraH: 2023 Kblafbl ©Cim
2024 xbinbl ToMeHaeymeH, 2025 Xbinbl KaTa ecimmeH aybicTbl. Ranking.kz Tanaaybl KeweHai
ocnap lapanapblHbiH, 23iplle KbiCka Mep3imai acep OepreHiH aTan KepceTedi; byn iwki
KOPFfaHbIl PecypcTapbiH KyMeni KanbiNTacTblpydblH OPHbIH elTeHe a/lMaCTblPManTbIHbIH
binpipeni. EKiHWiAeH, TipKey KepceTKilTepi MeH HaKTbl 3apAan apacbiHAarbl aillakTbiK («aeniH
eTKizy» 6abblHAafbl KaWlWbIAbIK) SKIMLWINIK CcTaTUCTMKafa abalinan Kapaydbl Tanan eTeji.
YwiHwineH, cebentepiH, Kenwiniri aHbIKTaIMan Kanadbl: KIMeeTKe TOAMafaH4apAblH aaKTa FaH
cymunaTepidid 75,4%-biHaa ceben 6enrineHbereH, an 2025 xbinfbl ceriz angasbl 122 »KaraanapiH
44-iHpe bananapabl KYTKapyra bonatbiHbl, Bipak canansl cyemenaeyaid 6oamaraHbl atan eTiareH
(Ranking.kz, 2026). byn — yibimaackaH andblH any XyMeciHiH (34Ban3ep, NCUXOJON, KapbiM-
KaTbIHAC XeJlici) NPaKTUKanblK MOHIH KOPCETETIH Aa/en.

3.2. TeHAepAniK NapaaoKc: epaepaeri aakTanfaH cymuma neH snenaepaeri apeKkeT

Cynumarteri reHAepnik Napagokc — epaepae askTaafaH CyMUWATIH, aMenaepae cymumarik
9PEKeTTiH, *uipek b6onybl — KaHeTto meH CakMHOBCKMM cunaTtTafaH Kybbiabic (Canetto &
Sakinofsky, 1998). *ahaHapblk, aeHrenae 2021 xblabl epnepae KepceTkiw 100 MbiH, TYPFbIHFa
WakKkaHaa 12,3, sengepae 5,6 6onabl, an KorFapbl TabbICTbl engepae apakatbiHac 3,2:1-re genin
weteai (IASP, 2025). KasakctanHaa 2022 kblabl afaKTaAfaH cynmumatepaid 78,9%-biH epnep
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(wamameH 2,9 MmbIH), KanfaHblH anenaep (770) KypafaH (Forbes.kz, 2023a); 2024 KbinabiH
KaHTap—LWinaeciHAe KaMeneTKe ToNFaH epnepaiH yneci 74,9% 6onabl. byn 6actankbl Makanaaasbl
TYXbIpbIMMeH — epaiep 6apabiK KafaanabiH wamameH 80%-biH Kypalabl — Calkec Keneai.
Ka3aKCTaHAbIK AepeKkTepaiH, epeKkweniri — epnep TIPKeAreH apeKkeTTepdiH, Ae KenuwiniriH
Kypanapbl: 2022 binbl 2 383 ep agam meH 1 339 aiten (Inbusiness.kz, 2023). bi3aiH WwWamameH
ecebimislue (TipKkenreH apekeTTepaiH, TONbIK eMECTiriH ecKkepe OTbipbin), asKTanfaH cyuumarep
MeH TipKeNnreH opeKeTTepAiH KaTblHackl epnepae =1,2, ovenaepae =0,6 6onagbl. AfHM
«napafoKcy» KazakcTaHaa apeKkeT XUiniriHeH repi 3apaanTbiH, eliMre akeny AeHreniHae kepiHea,.
Byn anbipmallblAbIKTbl TYCIHAIPETIH NMCUXONOTUANBIK KOHE S1eYMETTIK mexaHm3amaep bipHeley.
BipiHWIiAeH, MaAeHM «CLeHapuhiep»: ep afaMHbiH CYMUWATIK SpEeKeTi «LeWiMai» aSpekKeT,
anenaiki kKemek i3gey peTiHae KabblngaHaTbIHAbIKTAH, HUETTIH, KaTaHablFbl MEH 34iC TaHAaybl A3
ocbl KyTynepre benimaeneai (Canetto & Sakinofsky, 1998). EkiHWiaeH, ep agamaapaa Aenpeccus
XKMi KacblpblH TypAae — allylaHablK, arpeccua, anakorosb, Tayekenre 6apy apKplabl — KepiHin,
AMarHo3 kombinaman Kanagsl (Moller-Leimkidhler, 2003). YwiHwigeH, aneymeTTik pes: «0TbacbIHbIH,
Tiperi» 60Ny KyTyi, *KYMbICCbI3AbIK NEH Kapbl3 ep afaMHbIH ©3iH-e3i bafanaybiHa Tikenemn acep
eTefji; Ka3aKCTaHAbIK M3AEHM KyTynep Typanbl By TyKblpblM rvnoTesa 60nbin Kana bepeni xaHe
apHalbl 3epTTeyai KaxkeT eTedi. TepTiHWIAeH, aMengepae KOMEKKE KYFiHy XUipeK »KaHe
2/IEYMETTIK Xefi KeHipek, Oy enimre aKeneTiH HITUNKE bIKTUMaNAbIFblH TOMEHAETYi MYMKIH.
[ereHMmeH arenaep MeH Kbl3AapblH dPEKeTTepiH «KepceTneni» Aen »KeHinaetin 6aranayra
bonmanapl: pecMn AepeKkTep HaKTbl eniM HueTi 6ap apekeTTi Hasap ayaapTyra OafbiTTanfaH
apeKeTTeH axkbipatnanabl (Ranking.kz, 2026), an 6ypbIHFbl 3PEKET KeWiHri CyMUMATIH, MaHbI3abl
6onskayLblnapbiHbIH Oipi 60abIN Kana bepeai (Hawton et al., 2012). 2025 »bibl Kbi3gapabiH, 126
opeKeTiHiH, 94-iHae anabiHAa OTOacbIIbIK KaHxkan TipkenreH (Ranking.kz, 2026) — 6yn kapbim-
KaTbIHACTbIH, Y3inyi aen *ac yLIiH Ae CbIHM Kayin eKeHiH KepceTea,.

3.3. Ep agamaapablH, KEMeK cypayfa Kedepri KenTipeTiH reHAep ik CTUTMachl *KaHe MMMYAbCUBTI
9PEKET bIKTUMaNAbIfbl

KemeKk cypayfa Kegepri KenTipeTiH reHAepnik CTUrma — epaepaeri aakTaffaH cymuma
KepCeTKIlliHiH »ofapbl 60AybIHbIH Heri3ri TyciHAipmenepiHiH bipi. 3aamMc neH Maxanunk Kemek
cypay MiHe3-KyaKbl ep agamfa ToH Aen CaHanaTblH HOPMasnapMeH — aBTOHOMMA, 3MOLMAHDI
HaKkblnay, TE3IMAINIKTI KepPCeTy — KaKTbIFbICKaHAA TEXEeNeTiHiH, an KeMeK cypay a/Ci3aik neH
MapTebeHi Kofanty bGenrici peTiHae KabbinaaHaTbiHbIH KepceTTi (Addis & Mahalik, 2003).
KoppuraH Kenuwinik anablHAasbl CTUIMa ©3iH-03i cTMrmaTu3aumsFa yaacbin, adamipl «TaHba
abbICTbIPbINYAAH» KOpPFaHY YLIiH KOMeKTeH bac TapTyfa utepmenenTiHiH cunatTaabl (Corrigan,
2004). CTtyaeHTTepae e KeMeK i3aey MeH em any AeHreli KaxeTTiNiKTeH anaexkanaa Temed
(Eisenberg et al., 2007). KasakcTaHaa «ep agam iliHAEericiH CbipTKa LWblFapMaiabl» AereHre yKkcac
M3EHWN KanbiNTap KeH, TapanfaH gen Oosxkayfa 6onagpl, bipak Oyn Bonxkam sMNUMpPUKabIK,
Tekcepyai KaxeT eTeadi. HaTuwkeciHOe ep CTYAEHT »afdalblH COHFbl CITKE JEMiH »Kacblpbim,
[AF0apbICKa Kanfbl3 Kipea,.

NMNyNbCUBTI 9peKkeT bIKTMMaAblFbl OCbl *acCblpbIHAbIKNEH Tbifbi3 BGalnaHbiCTbl. CynmumaTik
yAepicTeri «uwewim mMeH 9peKeT» apacbiHAAfbl Ke3eH, Ken afdala eTe KbiCKa: 3epTreyaepae
»}afdannapabiH, egayip benirinae on 6ip carattaH a3 bonfad (Deisenhammer et al., 2009).
KasaKCcTaHablK AepekTep MyHbl afiKorofibMeH faHa TyciHAipyre 601manlTbiHbIH KepceTeai: 2024
KbIIFbl  KaHTap—winaene askTanfaH cynumarepaiH 78,3%-bl, an 2023 Kblibl KameneTke
ToNMafaHaapapiH 97%-bl 6acanabl Kynae bonfaH. [lemek, wewylwi penai Keaen sMoumanbik,
[afaapbIiCTafbl peTTeyaiH Kynaplpaybl aTkapaabl: KYWTi cTpecc npedpoHTanbbl KblPTbICTbIH,
}ocnapiay MeH Texey KbidmeTiH ascipeteai (Arnsten, 2009). MpodunakTuKka YiiH MYHbIH, eKi
cangapbl bap. bipiHWigeH, AaFaapbiC Tepe3eciHae eNiMre akeneTiH Kypaaaapra KoMKeTiMAiNiKTi
leKTey (KaMnycTa, »KaTakxaHaja) YaKblT yTyFa KOMeKTeceai XaHe aanenaeHreH tuimainiri 6ap
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(Mann et al., 2005; Zalsman et al., 2016). EkiHWwigeH, agam con caTTe ceHiMmai ajamra Hemece
KbI3METKEe Te3 KeTe anybl TWMic — 6yn aHOHMMAINIK NeH KblAAamMAablKTbl KaMTamacbi3 eTeTiH
apHanapabl (OHNAMH *Ka3blay, 4aT, 34Ban3ep) Tanan etesq;.

3.4. CryaeHTTiK emipaeri Herisri QakTtopnap: Xanfbi3ablK, MaTepuUaniblK KWUbIHAbIK KoHe
oTbacbINbIK y3inic

bacTankbl makanana KCAEK nepekTtepi HeriziHae xanfbi3apik (5,4%), ayblp MaTepuanabik Karaan
(6,7%) ®aHe oTbacbINbIK KaTblHAacTapAblH, y3inyi (2,7%) Herisri GakTtopnap peTiHae aTanfaH. byn
yAecTepaiH, KOCbIHAbICbI WamameH 14,8% (kocbiHabl — 6i3aiH, ecen). afganapapiH H6acbim
beniriHoe ceben TipKeAMeUTIHAIKTEH (Mbicanbl, KameneTke To/MafaHZapaa 75,4%), aTanfad
dakTopnapablH, HakTbl peni byaaH kofapbl 6ONYbl MYMKIH, COHABIKTaH OnapAbl CasblCTbiPMabl
MaHbI3abI/IbIK, KepCeTKilli emec, «KepiHeTiH Beniky Aen OKblfaH »KeH. TemeHaeri xafgannap —
UHaKTaAFaH rMMNOTETUKA/bIK MblCanaap, HakTbl aflaMaapFa KaTbICTbl eMec.

o anfbi3apik. AyblngaH kenreH 6ipiHLWi Kypc CTYAeHTi )KaHa Kaiada Tinl MeH a/1eyMeTTiK 0pTa
)KafblHaH 63iH «6eTeH» ce3iHei: *KaTaKxaHala cenecep aZlam »KOK, TONTbIK YaTTa YHCi3, cabakTaH
KeniH Genmere kanfbl3 opanagbl. KyHAENiKTI wafblH 6aliaHbICTapablH, KOKTbIFbl «TUECii
H6onmay» cesimiH KywenTteai (Joiner, 2005).

. Aybip MaTepmnanaplk *Kafaan. YWiHWi Kypc CTyAeHTI rPaHTbIHaH alblpblly KayniHae, KapTol
CTaBKaMEeH KYMbIC icTenai, ceccua KesiHAe a3 yMbikTanabl. OTOacbiHAH aklla cypamay YLliH
Kapbl3fa 6aTadbl; «aTa-aHama »KyK 6onabiM» aereH o «ayblpTnanbik 6ony»  cesimiHiH,
KnaccuKkanblk, KepiHici (Joiner, 2005), an KapsKblablK LWbIFbiHAAP Xobdonn cunaTTaraH
pecypcTapablH, sKoFany cnupasin icke Kocaab! (Hobfoll, 1989).

. OTbHacbiNbIK KaTblHACTapAbIH, Y3inyi. MamaHabIK TaH/Jaybl HEMECe XeKe emipi Typasnsbl
oTbacbIMeH KaKTbIfbIC CTYAEHTTI KOAZay Ke3iHeH aiblipadbl; MepeKke KyHAepi KaTakxaHa 6oc
KasfaHOda «bOapaTblH ep oK» ces3imi Kyweneni. 2025 KblafFbl AepeKkTepae Kbl3gapablH,
dpeKeTTepiHiH BacbiM KenuwiniriHae anabiHAa OTHACKINbIK KaHXan 6onybl (126-HbiH 94-iHAe) ocbl
KayinTiH canmarbiH pactanapl (Ranking.kz, 2026).

daKTopNap CMPEK OKLLAY XKypedi: *Kanfbl3ablK KMbIHAbIKTbI Benicyre Keaepri KenTipeai, KapKblblK
KMbIHAbIK OKyfa acep eTefi, OKyaafbl CaTCI3AiKk oTbacbiMeH WineneHicke akenedi. CoHAbIKTaH ap
baKkTopabl KeKe «KabyaaH» repi, CTyAeHT OCbl Ti3OEKTIiH, iliHAe ©3iH KopFai anaTbiH pecypcTapapbl
— peTTey meH BalnaHbICTbl — AaMbITy MaHbI3Ablpak.

4. T1ICUXONOTUANIK TO3IMAINIKTIH, HEri3ri KOMNOHeHTTepI

Te3imAainikTiH Ken Kypamaac Kypbl/biMblHAaH CTYAEHTTIK CyMUMAONOTMA YIWIH eH 63eKTi ekeyi —
IMOUMAHbI  PETTeY »IHE OKYy OpHbIMeH 0alNaHbICTbIIbIK — TOMEHAE EernKen-Terkenni
KapacTbipblnagbl: GipiHLWici iWKi (MHTPANCUXMKaNbIK) KOPFaHbILW PECYPCbIH, EKiHLIICi CbIPTKpbl
(KapbIM-KaTbIHACTbIK, }KaHE MHCTUTYLUMOHANAbIK) pecypcTbl binaipea;.

4.1. OmoumsaHsl peTttey (Emotional regulation)

[POCCTbIH, SMOUMAHBI peTTeyaiH NPOUEeCTiK MoAeni CTpaTernanapabl SMOLUNA KaabinTacy KeseHiHe
Kapal KIKTeNAi: »afoanabl TaHaay, »afdahabl e3repTy, 3eMiHai OafbiTTay, KOTHUTUBTIK KanTa
Hbaranay »kaHe peakumsHbl bacy (Gross, 1998). Moaenbre calkec aMouUma TOMbIK KYLLIHE eTKeHre
AeniH KoMaaHblnatblH cTpaTernsnap (mbicanbl, KaTa Oafanay) peakuuaHbl KeliH bacyaaH
TMIMAipeK. IMNUPUKAbIK AepeKTep MyHbl pacTadbl: KalTa bafanaydpl *ui KoadaHaTbiHAAP a/1-
ayKaTblH »Ofapbl 6afananapbl, an amoumaHbl bacatbiHgap TemeH barananapl (Gross & John, 2003).
MeTa-Tangay oMbl KanTa-KalTa WwanHay (rumination), »kantapy »aHe 6acy ncrMxonaTo/iormameH
eH, KyLUTi 6allaHbICTa eKeHiH, an KaTa Bafasay MeH MaceieHi Wellly KOpFaHblL pes aTKapaTbiHbIH
kepceTTi (Aldao et al., 2010).
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[afpapbic  KesiHAeri «TyHHenbAdik ornay» (tunnel vision) — cynumartik KyMaiH  Herisri
MexaHM3maepiHiH, 6ipi. LLIHeamaH OHbl KOTHUTUBTIK Tapblay (constriction) Aen aTan, OMAbIH, «He
OCbl @3aM, He eNiM» AereH AMXOTOMUAbIK TaHdayFa KbICblNaTbIHbIH cMnaTTadbl (Shneidman, 1993).
BaymencTepaiH Kawly mogeniHae 6yn Ky KOTHUTUBTIK AEKOHCTPYKLUMAMEH — YaKbIT KOKKMETIHIH,
KbICKApybIMEH, 3SMOUMANBIK TYMLIANAHYMEH X3He TeXenyidiH ancipeyimeH — KaTap Kypeai
(Baumeister, 1990). Helipobuonormuanbik TypFblaaH XKeaen crpecc npedpoHTaibabl KblPTbICTbIH,
HacKapylbl KbI3METiH a3aiTbin, UMMNYAbCUMBTI peakumanapabl kywenteai (Arnsten, 2009). byn
CTYAEHTTIH cabblpabl Ke3aeri NabiMbl MEH AaFAapbICTasbl MiHE3-KY/IKbl apacbiHAafbl aNlLIAKTbIKTbI
TYCiHAIpiIN, ypenni caTTe KOAAaHbINaTbiH Aafabliap anfdblH ana »aTTbIKTbIPblIYbl TUIC EKeHiH
Janengenai.

Te3imainikke KaTTbIKTbIPy YW OafbITThl KamTuAabl. bBipiHWIAEH, WMMNYAbCUBTINIKTI  Texey:
[afnapbicTaH aMaH eTy (distress tolerance) aafablnapbl MEH XKeKe Kayinciaik »ocnapbl — Kayin
benrinepiH, e3 OeTiHWe KOAJaHblNaTblH TaCiAAepai, CeHiMAi agamaap MeH MamaHaapabiH,
HannaHbICbIH, Kayincis opTaHbl angbiH ana kasbin Koto (Linehan, 1993; Stanley & Brown, 2012).
EKiHWIiAEH, KOTHUTUBTIK KaMTa Baranay kaHe KaTacTpodm3aumaHbl a3anTy. bip eMTUxaHHaH Kynay
«bapi BITTi» AereH olfa aHaNfaH4a, CTYAEHT HaKTbl CYPaKTapfa »Kayan i3genfi: eH »amaH, eH,
YKAKCbl }KOHE eH, bIKTMMaN HaTUXKe KaHaan? byn Tacin KaTacTpodunsaumaHbl, ©3iH KiHaNayabl KaHe
oMbl KalTa-KalTa WalHayabl a3alTbin, OH KaiTa baranayabl KywenTyre barbitTanraH (Garnefski
et al., 2001; Nolen-Hoeksema, 2008). YwiHWigeH, YMITCI3iKNEH M»YMbIC: YMITCI3AiK CyMUNATIK
MiHEe3-Ky/IbIKNeH TbIfbl3 6alMNaHbICTbl HETi3r KOTHUTUBTIK Kypamaac (Beck et al., 1975), coHAbIKTaH
YaKblH 9pi OpblHAANaTbIH WafblH MaKCaTTap KO Aa KOpFaHbILW pen aTkapaabl.

4.2. 9neymeTTiK KONJay KaHe oKy OpHbiMeH HalnaHbicTbiNbIK (Connectedness)

ONEeYMETTIK KOM4ay MeH OKY OpHbIMeH 0alnaHbICTbIIbIK — TO3iIMAINIKTIH, CbIPpTKbl Tiperi.
[1opKremm aneymeTTiK MHTerpaumacbl TOMeH TonTapAa CYMUMATIH Kofapbl OONaTbiHbIH aTaca
(Durkheim, 1897/1951), *oiHep byn naeaHbl «Tmecini 6oamay» yFbiMbiHa aiHanabipasl (Joiner,
2005). MeTa-Tangay KywWTi 2N1eyMeTTiK KapbiM-KaTblHACTapAblH, ©MIp CYPY bIKTUMAAAbIFbIHbIH,
WamameH 50%-fa Kofapbl HonybiMeH BalnaHbICTbl ekeHiH KepceTTi (Holt-Lunstad et al., 2010).
HacecnipimaepaiH ynTTbiK Holnan 3epTTeyiHiH AepeKkTepi boMblHLLIA MEKTEMNMNEH XKaHe oTbacbiMeH
HanNaHbICTbINbIK, IMOLMANBIK, KYW3enic NeH cymumaTik onap MeH apeKeTTepaeH KopfalTbiHbI
aHblkTanabl (Resnick et al.,, 1997). YHMBepcUTET VLWIH MYHbIH M3HIi — ©6alNaHbICTbINbIKTbI
ybIMAacTblpyfa bonaTblH pecypc peTiHAe KapacTbipy.

Hanfbi3aplKThl berTapantaHabipy. bipiHwi Kypcka benimaeny 6araapnamachl, TONTbIK «baaam»
YKYMeCi, »KaTakxaHa ilWiHaeri KaybIMZAcTbIK ic-Llapanapbl, akafeMMUAnblK KypaTop/blk, OpTakK
KbI3bIFYLLIbINbIK KAYyOTapbl, OKbITYWbl MEH CTYAEHT apacbiHAafbl TYPaKTbl WafblH BalnaHbicTap
KYHAOENIKTI «MeHi Kepeai, meHi KyTefi» TaxipnbeciH KanbinTacTbipadsl. bacTbl Kafnaa: makcat
anfbi3ablk 6enriciH aHbIKTay faHa emec, OHblH Mainaa 60/ybiHa Ko/ BepMEeNTIH KypblibiMAbl
»acay.

KemeKKke »yriHy MageHMWeTiH KanbinTacTbipy. Kemek i3gey yaepici npobaemanbl TaHy, OHbl alTy,
KeMeKTiH bap ekeHiH biny »aHe ofaH bapyFa galbiH 6oy KeseHaepiHeH Typaabl (Rickwood et al.,,
2005), an ap KeseHAe CTUIMa MeH KO/BKeTIMAINIK Kedepri kentipyi mymkid (Corrigan, 2004,
Eisenberg et al.,, 2007). MNcuxonorka Hemece saBansepre Oapyabl KaabiNTbl Kafgan peTiHAae
KabblnaaTy YWiH: NcUxXonor ned sagamsepai GipiHWI Kypc OardapnamacbiHa TYPaAKTbl EHrisy;
OKbITYLUbINAPAbIH, KOMEK Cypay Taskipubeci Typanbl allblK alTybl; «KMbIH COTTE KOMEK cypay —
aKkblaabl pecypc nanganaHy» gereH xabapnama; aHOHMMAI KaHE OHMAMH Kasblly apHanapsbl
KaeT.
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NHCTUTYUMOHANAbIK Kayincizaik. CMmuT neH ®peia MHCTUTYLUMOHANAbIK CaTKbIHABIK, (institutional
betrayal) yFbIMbIH €HTi3iN, MekeMe 83 KopFayblHAAFbl aaM/bl KOPFaMaFaHa HeMeCe »Ka3anayLbl
TYpAe SpeKeT eTKeHAe 3UAHHbIH, KylleneTiHiH kepceTTi (Smith & Freyd, 2014). CTyaeHT yWiH
MHCTUTYLUMOHANAbIK  KAYINCi3gik —  «KWbIHAbIFBIM  Typanbl aMTcam, MeHi Konganabl,
aszanamanapl» gereH ceHim. On yw wapTka cyeHeai: (1) awbiK, *Ka3anaycbl3 caacaT — KOMEKKe
XYTiHY WWbIFapbIn Kibepyre Hemece CTUrmara akenmeni; (2) KynuanbiiblK NeH OHbIH LieKkTepi
Typa/ibl anAblH ana TYCiHIKTIi aknapaT; (3) OYNNIMHIKE }KaHe KbICbIMFa XblZaM api KepiHEeTiH xayan.
COHFbICbIHbIH, MaHbI3bl Hap: KameneTke ToIMaFaHAAPAbIH CYMUMATIK SpeKeTTepi MeH adKTanfaH
CyMuUmMATEPiHIH 22%-blHAa OKY OPHbIHAAFLI OYANUHT aHbIKTanFaH (Ranking.kz, 2026) — 6yn macene
CTYAEHTTIK KaCKa Aa aybICybl MYMKIH.

5. KopbITbIHAbI }KaHe MPaKTUKaAbIK YCbIHbICTAp

Tanpay yw Herisri KOpbITbiHAbIFA 9Keneai. bipiHWiaeH, pecMn CTaTUCTUKAAAFbl KaMnbl TEMeHAeyY
(2025 »Kbinbl WwWamameH 3,2 MblH afKkTaafaH CyuuMa) KaMeneTke TOoAMafaHaap apacbiHAafbl
TYPaKCbI3 AMHAMMKaHbl aHe cebenTepaiH KemnuwifiriHiH, aHblKTasiMayblH acblpmaybl THiC.
EKiHWigeH, epnepaeri askTanfaH cymumaTtiH HacbIMAblFbl KEMEK cypayfa Keaepri KenTipeTiH
reHAepnik CTUTMaMeH XXaHe [AafaapbiCTafbl MMMNYNbCUBTI pPeakUMsAMEH Tbifbl3 6alaaHbICTbI.
YwiHWwigeH, CTyAeHTTIK XacTa Tayekeni 6ackapaTbiH eKi KyLWTi KOpFaHbIlW Pecypcbl — 3MOLMAHbI
peTTey KaHe OKy OPHbIMeH 6alnaHbICTbINbIK — OKYy OpTacbiHAA KyWeni Typae AaMbiTbiaybl
MYMKiH. ToMeHae OCbl KOPbITbIHAbINAPAbI iICKe acbIPyAblH MPAaKTUKAAbIK TETIKTEPI YCbIHbINAAbI.
5.1. 3aBari3epnik Konaay KymeciH «kaknallbl» (gatekeeper) peTiHae aambITy

KaszakcTaHablk HKOO-napaafbl 3aBani3ep — ap CTyAeHTKe OeKiTiNeTiH KaHe OKy TPaeKTOPMACHI
HoMbIHWa TypaKTbl 6alinaHbicTa 60NaTbIH MamaH, SFHW TabUFK «Kaknalbl». Kaknawbsl — KayinTeri
aflaMapl TaHyFfa, TIKeNen cypayfa aHe Kemekke BalnaHbICTbipyFa YUpeTinreH, bipak TepanesT
emec agam. Kaknauwblnapabl OKbITY Oinimai, Ke3KapacTbl KaHe ©3iHAIK TUIMAINIK ce3iMiH alKbliH
YKaKcapTadbl, afaingda HaKTbl MiHE3-KY/IbIKKa aHe Cynuma KepceTKilliHe acepi Typanbl AepeKTep
wekTteyni (Isaac et al., 2009), coHAbIKTaH Oy KOMMNOHEHT HBacKa LapanapMeH KaTap »Kypyi Tuic.
HambITy Kagamaapbl:

1. Pen MeH WleKapaHbl OekiTy. 3aBaM3epdiH MiHOETI — TaHy, cypay, TbiHAQy XaHe
HannaHbICTbIPY; ANArHO3 KO MEH Tepanma OHbIH, MiHAETIHEH TbIC.

2. OKbITy. Op 34Bail3ep bl CalblH MIHAETTI OKydaH (TeopuAa, POAZIK OMbiHAAP, Tikenen
CYPaK KO0 TaKipnbeci, «Kbl/bl TANCbIpy» XaTTamachl) eTeqi; Kenemi yCbiHbIiC peTiHae — 4—6 cafar.
3. CblHM caTTepae MiHAeTTi balnaHbic. BipiHWI KypcTbiH bGenimaeny KeseHiHAe, cemecTp
bacbiHAa, ceccua anabiHAa, akageMUANbIK Kapbl3gaH HEMECe TPaHTTbl KOFaNTy KayniHeH KeliH
KeKe Kesgecy eTKisinedi.

4, Yw aeHrenni H6arbiTTay. *acbln — CTpecc XaHe benimaeny KublHAbIFbI (34Ba3ep MeH
ncMxoafapTy); capbl — alKbIH Kyl3enic Hemece yMITCi3aik (24 caFfaT iwiHae NCUxXonor); Kbisbla —
}eaen Kayin (CTyaeHTTI *Kanfbi3 KanablpMali, CoN CaTTe Xeaen KbiameTrepre barbiTTay).

5. CynepBu3una }KaHe KykTeme. SaBansepre HeKITiNeTiH CTyAeHT caHbl WeKTenedi; ncuxonor
TYpaKTbl cynepsun3mna bepesi; aIMOUMANbLIK KYMIN KanyablH anabiH any KapacTblipblaab.
OKbITyWblIap CyMUMATIK Oenrinepai Kanan TaHuabl. benrinepdiH eWKkancbiCbl »Keke-aapa
CYMUMATIK KaYinTi ganengeMengi: MaHbi3abiCbl — CTYAEHTTIH ©3iHAIK AeHFeMiHEH aybITKY *KaHe
benrinepaid *ublHTbIFbI. Herisri 6enrinep: (a) okwaynaHy — TonTaH OeAEKTeHy, YaTTa YHCIi3fiK,
OypblH DeNceHai CTYAEHTTIH «KOoFfanybl»; (b) arpeccna Hemece KeHeTTeH allylwaHapblK, 0N epaepae
[enpPeccusiHbiH, *KacbipblH KepiHici 6osybl MymKiH (Moller-Leimkihler, 2003); (B) cabakka KaTbicnay
YKOHe YNrepimHiH, KypT TemeHaeyi; (r) yKbl MeH CbIpTKbl KenbeTTiH, e3repyi; (a) «6apibip», «KyK
H6onapiMm», «b6api BITTI» CUAKTbI YMITCI3AIK TY»KbIPbIMAAPbI; (€) 3aTTapblH TapaTbin Xibepy, KowTacy
nilapanapbl, y3akK KyMsenicTeH KeliH KeHeTTeH «TbiHblWTany». banKkaraH OKbITylbl 6ec Kagam
»acanabl: 6alikay, Tikenen cypay, TbiHAay, BannaHbICTbipy, KailTa xabapnacy. Tikenen cypak
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CYMUMATIK oMnapabl apTTbipMainabl (Dazzi et al., 2014); KynuaAHbl cakTayfa yaae bepmey KaHe
KeZen KayinTe CTyAeHTTi Kanfbi3 KanAblpMmay KaxeT.

5.2. Peer-to-peer Konaay *KYMECi XKaHe NCMxoarapTy MOAYAbAEPi

TeH-TeHiMmeH Kongay. Kypaac kongaybl «epecektepre antnalmbliH» KeaepriciH a3alTbin, Kemek
cypayapl Kanbintebl etedi. OpTa mekTenTepde Kypdac Kewbaclibinap KyprisreH «Sources of
Strength» 6Gargapnamacbl KemMeK cypay HOPManapblH XoHEe epecekTep Ko/ayblHa ceHimai
wakcapTtbl (Wyman et al., 2010); oHbl yHMBEpCUTET XKafdalbiHa belimaeyre 6onagpl. TeTik:
9pTYpAi TonTapaaH (epnep, ayblngaH KenreHaep, rpaHTWbINGp, WeTendik CTyaeHTTep) Kypaac
Kelbacliblnapabl TaH4ay; ncuxonor BakblnaybiMeH 12—16 cafaTTbiK OKbITY; PO/ LWEriH HaKTbliay
(Kypaac — TepaneBT emec, H6aliNaHbICTbIPYLLbI); aTakxaHaZa TeH-TEeHIMeH Ke3decy cafaTTapsbl
MeH baaam-Kymneci; KMbIH Kafaanaa NCMXonorka basbiTTay xaTTamacsl.

ombeban ncuxoafapty moayabaepi. Onapabl OipiHWI KypcTafbl «YHMBEpPCUTETKE bGenimaeny»
naHiHe (1 KpeauT) Hemece MIHAETTI ceMuHap/apFa eHrisreH Tuimai, cebebi ambeban dpopma
CTUIMaHbl a3anTadpbl. TepT MOAY/b YCbIHbIAAbI:

1. SmoumaHbl peTTey: [pocc moaeni, KalTa bafanay, AafaoapbiCTaH aMaH eTy Aafabliapsl,
Kayinci3AiK *OCnapblH »acay.

2. CTpecc-meHeaXMEHT:  KYKTEeMEHi Kocmnapiay, KapXbliblK cayaTTblablk, benimaeny
KeseHiHAeri «KanbiNTbl» KyW3eaic neH Kayin 6enrinepiHid, aibipmacs.

3. ¥MKbl TUrMeHacbl: YMKbIHbIH, OYy3blNybl CyMUMATIK OMNAPMEH KIHEe MiHe3-Ky/blKneH
H6annaHbicTbl (Pigeon et al., 2012), COHAbIKTAH TYPAKTbl YMKbl PEXUMI, TYHTI 3KPaH MEH KobenH i
LEeKTeY, «YMKbICbI3 TYHMEH ceccusfa AanbliHAANY» MUIH KOto.

4, Kemek cypay XaHe 6alnaHbICTbI/IbIK: KbIBMETTEPMEH TaHbICTbIPY, KypAacKa Kanaw
KOMEKTEeCY KepeKTiri, }KaAfbl3AbIKTbIH aaabliH any.

Icke acblpy: 6Oip Tomka 15-25 cTyaeHT, cabakTbl MCUMXONOT Kyprisedi, KypAac KemeKuwinep
KaTblCabl, OHNaNH-MaTepMan KocbiMmila peTiHae bepineni. OcepiH bafanay ywiH moaynsre AemiH
KoHe KeMiH Te3imainik wkanacbl (CD-RISC) MeH cTaHAapTTanfaH CKPUHMHE  LWKananapsl
KOoNnZdaHblnaabl; anapimeH 2—3 dbakynbTeTTe NUAOT BTKI3iN, HaTUXKeci BoMbIHLLA KeHenTeai.

5.3. YHUMBEPCUTETTIH MNCUXONOTUANBIK KbISMETIHIH, YYMbIC a/IfOPUTMAEPRI KaHEe KYNUAMbIJbIK,

Keningikrepi

1. Kipy apHanapsbl: eke Hapy, OHNAMH XaHe aHOHUMAI Ka3blay, 34B8an3epaeH, OKbITYLWblAaH
Hemece KypaacTaH bafbiTTay.

2. Tpuaxk: eTiHiWKe 24 cafaT iwiHae xayan bepy; »keaen Kayin 6oa1ca — con KyHi.

3. Toyekenai 6afanay: KAWHWKaANbIK cyxbaT neH CTaHAApTTanfaH Kypaa, MbICanbl,
Konymbusanbik cynumAaTik ayblpablk wranacel (C-SSRS; Posner et al., 2011).

4, Toyeken aeHremniHe cam Kocnap: TOMEH — MCUX0arapTy »KoHEe KbICKa KOHCy/bTaumsanap;

opTalla — Kayincisaik »kocnapsbl (Stanley & Brown, 2012) skaHe TypaKTbl Ke3aecynep; »ofapbl —
CTYAEHTTI »Ka/nfbl3 KandblpMay, ¥eaen ncuxnmaTpuansik Kemekke barbiTTay, Kayin 6ap »karaanaa
aKblHAApbIMeH xabapnacy.

5. Cymemengey: Keneci antanapga skyheni kanta 6annarsic (follow-up) »aHe akagemMuanbik,
benimaey — akademmuANbIK AeManbiC, KarTa Tancblpy Mep3iMiH y3apTy, *KaTakxaHaaafbl OpbIHAbI
CaKTay.

6. OKkuFagaH KewniHri Kongay (MocTBeHUMs): CTyAeHT KalTbic HonfaHZa KypcTacTapFa
MCUXONOTUANBIK KOMAAY KepCeTy; aknapaTTbl CEHCALMACHI3, 9AiCTepAi KepceTnen, Kayinci3 TiiMeH
6epy.

Kynuanbinbik keningiktepi: (1) aknapatraHabipbliFaH Keaicim — afifallKbl Ke3aecyae KYnuaabliblK,
MeH OHbIH, Weri (emipre Tikenen Kayin) alwblK TyciHaipinei; (2) aepektepai 6eny — NCMXoNornanbik,
’Kazbanap akagemuAnblK AepexkTepaeH Oenek cakTanaipl, AeKaHaTKa TeK KaxeTTi benimaey
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Typanbl aknapaT 6epineai, anarHo3 Hemece cyxbatT masamyHbl bepinmenaj; (3) *kasanaycbi3 caacat
— KeMeKKe XKYriHy TOpTINTiK »Ka3afa Hemece rpaHTKa KaTep TeHAaipmenai; (4) arperatranfaH
aHOHMMAI ecen XKypridy; (5) KbI3METTiH KONAaHbICTafbl 3aHHaMara (MeanLUMHANbIK KaHe Kacibu
KYMUAHbI KopFay epexenepiHe) cakec 6onybl. byn Keningiktep canTra, benimaeny naHiHae KaHe
3/1Ban3ep xaTTaMacblH/1a KOPIHETIH TypAe *KapuanaHybl TUIC: CEHIM CTyAeHT OHbI Binin oTbipFaHaa
faHa pecypcka aliHanaapl.

5.4. lekTeynep *KaHe KOPbITbIHAbI

MakanaHbiH, WwekTeynepi: (1) Tanmay oKiMWINIK KaHe KaWTanama (6acnacesae »apuanaHfaH)
[epeKkTepre HerisgenreH, cryaeHTTep 6enek caHaTka OeniHbeiai; (2) 6acTtankbl mMakanagafbl
ynectep (5,4%; 6,7%; 2,7%) nepbec Tekcepinmeai, an cebentepaiH Kenwiniri Tipkenmenai; (3)
YCbIHbIZIFAH TeTiKTepAaiH Tuimainiri KasakcTaH KoHTekciHae oni baranaHbaraH. bonalwakTa
CTYAEHTTIK AeHremaeri aHOHMMAI MOHWTOPUHI MEeH KBA3W3KCMEPUMMEHTTIK MWUAOTTbIK Oaranay
KarKeT.

CynumAaTiH, anfbiH any Tek KayinTi agamisl Taby emec, ap CTYAEeHTKe KOpPFaHbll pecypcTapbiH
[AMbITaTbIH OpTa Kypy. DIMOLUMAHbI peTTey AafablNapbl, OKY OPHbIMEH BaNaHbICTbINbIK, 34Bal3ep-
Kaknallbl, KypAacTap KOJA4aybl XaHEe CeHiMAi NCUXOOTUANLIK KbI3MET Bip XKyle peTiHae *KYMbIC
icTereH e faHa Te3iMAINIK }KeKe TyNFaHblH MIHAETI eMecC, YHUBEPCUTETTIH, OPTaK XayankepLiniriHe
anHanaabl.
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ABSTRACT

This study examines the relationship between social media use and English vocabulary
development among university students in Kazakhstan. A quantitative correlational research
design was employed to investigate students’ social media usage patterns and their self-reported
vocabulary-learning experiences. Data were collected through a questionnaire and analyzed using
IBM SPSS Statistics. The analysis included descriptive statistics, reliability analysis, tests of
normality, and Pearson correlation analysis. The preliminary results indicate that the relationships
between individual social media platforms and vocabulary development vary across platforms.
Facebook use was negatively correlated with vocabulary scores, whereas YouTube showed a
positive but statistically non-significant relationship. No statistically significant correlations were
identified for Instagram or TikTok. These findings suggest that the potential educational value of
social media may depend on the platform and the nature of learners’ engagement with English-
language content. The study highlights the importance of purposeful social media use in
supporting vocabulary development. Further research with a larger sample and more objective
measures of vocabulary knowledge is recommended.

Keywords: social media use, vocabulary development, English language learning, university
students, digital learning, correlation analysis

1. INTRODUCTION

Social media has become an integral part of everyday life, influencing how people
communicate, access information, and acquire knowledge. Platforms such as Instagram, TikTok,
YouTube, and Facebook provide opportunities for users to encounter English in authentic and
informal contexts. Through videos, captions, comments, posts, and interactive content, learners
may be exposed to new vocabulary beyond the traditional classroom environment.

Vocabulary knowledge is an essential component of second language proficiency. It enables
learners to understand written and spoken texts, express their ideas clearly, and communicate
effectively. Consequently, identifying effective ways to support vocabulary development is an
important concern in English language education. Social media may contribute to this process by
providing repeated exposure to words, visual representations, contextual examples, and
opportunities for interaction.

In Kazakhstan, English is widely studied as a foreign language, and university students
increasingly use digital platforms in their everyday lives. Social media can provide additional
opportunities to encounter English-language content outside formal educational settings.
However, frequent exposure to online content does not necessarily lead to vocabulary acquisition.
The educational value of social media may depend on the type of content learners access, the
language used in their online environments, and the extent to which they actively engage with

unfamiliar words.
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Previous research has explored the potential of social media and digital technologies in
language learning. However, further investigation is needed to understand the relationship
between the use of specific social media platforms and vocabulary development among university
students in Kazakhstan.

1.1. Problem Statement

Although social media has become an important part of students’ everyday lives, its
relationship with English vocabulary development remains an area requiring further investigation.
Students may spend considerable time on platforms such as Instagram, TikTok, YouTube, and
Facebook, but the amount of time spent online does not necessarily reflect the extent of
vocabulary learning.

Some forms of social media engagement may encourage vocabulary development through
exposure to English-language content, while others may provide limited opportunities for
meaningful language practice. Furthermore, learners may differ in how frequently they search for
unfamiliar words, remember new vocabulary, and use newly learned expressions in speaking or
writing. Therefore, it is important to investigate the relationship between social media use and
vocabulary development and to examine whether this relationship varies across platforms. This
study addresses this issue by exploring social media usage patterns and self-reported vocabulary-
learning experiences among university students in Kazakhstan.

1.2. Research Questions

This study addresses the following research questions:

1. Is there a statistically significant relationship between social media use and vocabulary
development among English language learners?

2. What relationships exist between the use of Instagram, TikTok, YouTube, and Facebook
and students’ vocabulary scores?

3. How do students perceive the role of social media in their English vocabulary learning?

The findings may contribute to a better understanding of how university students use social
media in informal language-learning contexts. They may also provide insights into the importance
of purposeful engagement with English-language content.

The study focuses on university students in Kazakhstan who use social media. It examines
four platforms: Instagram, TikTok, YouTube, and Facebook. Data were collected through a
guestionnaire and analyzed using IBM SPSS Statistics. Since the research relies on a relatively small
sample and questionnaire-based measures, the findings should be interpreted cautiously and
should not be generalized to all English language learners.

2. LITERATURE REVIEW
2.1. Social Media and Vocabulary Learning
Vocabulary knowledge is an essential component of second language learning because

learners need to understand and use words to communicate effectively (Algahtani, 2015; Nation,
2013; Schmitt, 2000). Vocabulary development involves more than recognizing the meanings of
individual words; it also requires understanding how words are used in different contexts. For
university students learning English as a foreign language, opportunities to encounter English
outside the classroom may provide additional exposure to vocabulary (Nation, 2013; Read, 2000;
Schmitt, 2008). Exposure to meaningful language through reading may also contribute to
vocabulary acquisition, highlighting the importance of encountering words in context (Krashen,
1989).
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Social media platforms have created opportunities for informal language learning by
allowing users to access videos, written posts, comments, and other forms of digital content.
Unlike traditional classroom materials, social media content may expose learners to language used
in everyday communication. However, the educational value of this exposure depends on the
content learners encounter and how actively they engage with it. Alharthi et al. (2020) reviewed
research on the use of social media platforms for vocabulary development in second and foreign
language learning. Their review examined 50 peer-reviewed articles, of which 15 were considered
relevant to social media and vocabulary learning. The authors identified potential benefits for
learner engagement, motivation, and vocabulary development. At the same time, their review
highlighted the need for further research into the use of social media for language learning. These
findings provide a relevant foundation for investigating the relationship between social media use
and vocabulary development among university students in Kazakhstan (Alharthi et al., 2020;
Cetinkaya & Sutgl, 2018; Mills, 2011).

Importantly, the availability of English-language content does not necessarily mean that
vocabulary will be learned. Learners may encounter unfamiliar words without paying attention to
their meanings or remembering them later. Therefore, research should consider not only how
frequently students use social media but also how they interact with English-language content.

2.2. Multimedia Content and Vocabulary Development

Social media platforms provide language input through different combinations of written text,
spoken language, images, and video. These forms of content may help learners connect unfamiliar
words with visual information and contextual examples. Research on multimedia annotations has
examined how combining verbal information with visual support may assist listening
comprehension and vocabulary acquisition in a second language (Jones & Plass, 2002). Mayer
(2005) discussed how people learn from words and pictures, while Plass and Jones (2005)
examined multimedia learning in second language acquisition. These perspectives provide a
theoretical foundation for considering how verbal and visual information may support language
learning. However, the presence of multimedia elements alone does not establish that vocabulary
acquisition has occurred. Teng (2023) investigated incidental vocabulary learning from captioned
videos, highlighting the relevance of video-based input to vocabulary learning. Al-Seghayer (2001)
also examined the effects of different multimedia annotation modes on second-language
vocabulary acquisition.

In the present study, these platforms are considered in relation to students’ vocabulary
scores. The analysis aims to identify whether the use of particular platforms is associated with
higher or lower scores. Because the study uses a correlational design, the results can indicate
relationships between variables but cannot establish that a particular platform directly causes
vocabulary improvement.

2.3. Social Media as an Informal Learning Environment

Informal learning can take place outside organized educational settings, including when
learners independently access online content. Social media may provide opportunities for
students to encounter English while watching videos, reading posts, following educational
accounts, or communicating with other users (Lomicka & Lord, 2012; Mills, 2011).

However, students’ online activities differ in purpose. Some learners deliberately follow
English-learning accounts, search for unfamiliar vocabulary, and practice using new words. Others
primarily use social media for entertainment or communication in their first language.
Consequently, the amount of time spent online may not accurately represent the amount of time
devoted to language learning. Research on mobile-assisted vocabulary learning has also
highlighted the importance of examining how digital technologies are used to support vocabulary
learning rather than focusing only on access to technology (Okumus Dagdeler, 2023). This
distinction is important when investigating the relationship between social media use and
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vocabulary development. Frequency of use, engagement with English-language content, and
deliberate vocabulary-learning activities are related but different aspects of learners’ experiences.
A student who spends a relatively short time watching English-language educational videos may
engage more actively with vocabulary than a student who spends several hours browsing content
in another language (Webb, 2007; Webb & Nation, 2017).

For this reason, the present study considers students’ reported experiences of learning new
words, searching for their meanings, using newly encountered vocabulary in speaking or writing,
and evaluating social media as a vocabulary-learning resource (Laufer & Hulstijn, 2001; Schmitt,
2010).

2.4. Research Gap and Rationale for the Present Study

Previous research has explored the potential of social media for language learning. For
example, Alharthi et al. (2020) reviewed existing research on social media and vocabulary
development, while Mayer (2005) provided a theoretical discussion of learning from words and
pictures in multimedia environments. These publications offer useful perspectives for examining
digital content as a possible resource for language learning. Nevertheless, further empirical
research is needed to understand how the use of individual social media platforms relates to
vocabulary outcomes in specific educational contexts. Findings from studies conducted in other
countries cannot automatically be generalized to university students in Kazakhstan, whose
language-learning experiences and patterns of social media use may differ.

The present study addresses this issue by examining questionnaire data from university
students in Kazakhstan. It focuses on Instagram, TikTok, YouTube, and Facebook and uses
statistical analysis to investigate relationships between platform use and vocabulary scores. It also
considers students’ reported vocabulary-learning behaviors and perceptions of social media as a
learning resource. By examining these variables, the study seeks to provide context-specific
evidence about the relationship between social media use and English vocabulary development.
Its findings may help identify questions for further research and inform discussions about the role
of informal digital environments in foreign language learning.

3. METHODOLOGY
3.1. Research Design

This study employed a quantitative correlational research design to investigate the
relationship between social media use and English vocabulary development among university
students in Kazakhstan. A quantitative approach was selected because the study involved
collecting numerical questionnaire data and examining relationships between variables using
statistical analysis. A correlational design was appropriate for exploring whether students’ use of
different social media platforms was associated with their vocabulary scores. The study did not
involve an experimental intervention or manipulate participants’ social media use. Therefore, the
findings were interpreted in terms of associations rather than causal relationships.

The data were analyzed using IBM SPSS Statistics. Descriptive statistics were used to
summarize participants’ responses, while correlation analysis was conducted to examine
relationships between social media platforms and vocabulary scores.

3.2. Participants

The participants were university students studying English in Kazakhstan. The original
research report described the sample as consisting of 51 students aged between 18 and 25 years.
The questionnaire was distributed online through Google Forms. The survey link was shared
through messaging applications and student group chats. Participation was voluntary, and
respondents were informed about the purpose of the study before completing the questionnaire.
The study focused on students’ social media use and their experiences of learning English
vocabulary. The findings were interpreted within the context of the sample and should not
automatically be generalized to all university students in Kazakhstan.
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3.3. Research Instrument and Data Collection
Data were collected using a structured questionnaire designed to examine students’ social
media usage patterns and vocabulary-learning experiences. The questionnaire included questions
about the social media platforms students used, whether they had learned new English words
through social media, how frequently they searched for unfamiliar words, and whether they
attempted to use newly learned vocabulary in speaking or writing. The questionnaire also asked
participants to evaluate the usefulness of social media for English vocabulary development.
Responses to relevant items were recorded numerically for statistical analysis. Where applicable,
a four-point Likert scale was used, with higher scores representing stronger agreement with the
relevant statements. The questionnaire was administered online through Google Forms.
Responses were exported for data preparation and subsequently analyzed in IBM SPSS Statistics.
3.4. Data Analysis
The collected data were analyzed using IBM SPSS Statistics. Several statistical procedures
were used to examine the research questions.
Descriptive Statistics
Frequencies, means, and standard deviations were used to summarize participants’
responses and describe their reported vocabulary-learning experiences. These statistics provided
an overview of students’ social media use and their perceptions of vocabulary development.
Reliability Analysis
Cronbach’s alpha was used to examine the internal consistency of the questionnaire items
intended to measure a common construct. The original statistical output reported an alpha
coefficient of 0.677.
Test of Normality
The Shapiro—Wilk test was used to examine the distribution of the vocabulary-score variable.
The reported result was W =0.962, p = 0.098, based on 51 cases. Since the p-value exceeded 0.05,
the test did not provide sufficient evidence to reject the assumption of normality for this variable.
Nevertheless, the appropriateness of subsequent statistical tests also depends on the
characteristics of the variables being analyzed.
Pearson Correlation Analysis
Pearson’s correlation coefficient was used to examine the direction and strength of the
relationships between the social media platform variables and vocabulary scores. The analysis
included Facebook, Instagram, TikTok, YouTube, and other social media categories. Correlation
coefficients were interpreted alongside their corresponding p-values. Statistical significance was
evaluated at the 0.05 level. Because the study employed a correlational design, the results were
not interpreted as evidence that social media use directly caused changes in vocabulary
knowledge.
4.Results
The data were analyzed using descriptive statistics, reliability analysis, the Shapiro—Wilk test,
and Pearson correlation analysis. These procedures were used to examine students’ reported
vocabulary-learning experiences and the relationships between social media platform use and the
composite vocabulary-learning score.
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4.1 Test of Normality
The Shapiro—Wilk test was used to assess the normality of the composite vocabulary-learning

score.
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
‘ Statisti Statisti
df Sig. C df Sig.
total voc ,108 51 ,192 ,962 51 ,098
ab

The Shapiro—Wilk test was used to assess the normality of the vocabulary score variable. The
results were W = 0.962, p = 0.098, with 51 valid cases. Since the p-value was greater than 0.05,
the test did not provide statistically significant evidence of a departure from normality. This result
supported proceeding with the planned Pearson correlation analysis, while recognizing that
normality should ideally be assessed alongside visual inspection of the data.

4.2 Descriptive Statistics

A total of 51 students participated in the study. The questionnaire explored students’ social
media use and their experiences of learning English vocabulary through digital platforms. The
descriptive statistics showed differences in students’ reported vocabulary-learning experiences
across groups with different levels of daily social media use.
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Descriptives
95% Confidence
Interval for Mean
‘ ‘ Std. Std. Lower Upper
N Mean [Deviation |Error |Bound  Bound
Have you Less 13 1,62 ,768 ,213 1,15 2,08 1 3
ever learnedthan 1
new Englishhour

Minimum ‘ Maximum ‘

words 1-2 13 3,15 ,899 , 249 2,61 3,70 2 4
through hours
social 34 18 3,28 ,958 , 226 2,80 3,75 1 4
media? hours
More 7 3,86 ,378 ,143 3,51 4,21 3 4
than 4
hours
Total 51 2,90 1,136 ,159 2,58 3,22 1 4
How Less 13 3,08 ,954 ,265 2,50 3,65 2 4

often do youthan 1
search  thehour

meaning off 1-2 13 3,31 ,630 ,175 2,93 3,69 2 4
18 2,89 ,583 ,137 2,60 3,18 2 4
7 3,29 ,488 ,184 2,83 3,74 3 4
51 3,10 ,700 ,098 2,90 3,29 2 4
Do you Less 13 3,15 ,689 ,191 2,74 3,57 2 4
try to use thethan 1
new wordshour
learned from[ 1-2 13 3,31 ,855 ,237 2,79 3,82 2 4
social medighours
in yourl  3-4 18 2,78 ,878 , 207 2,34 3,21 1 4
speaking  ofhours
writing? More 7 3,43 535 202 2,93 3,92 3 4
than 4
hours
Total 51 3,10 /806 113 2,87 3,32 1 4
In  your Less 13 3,15 1689 191 2,74 3,57 2 4
opinion, howthan 1
effective  ishour
social medig 1-2 13 3,08 ,641 ,178 2,69 3,46 2 4
for hours
developing 3-4 18 3,00 ,840 198 2,58 3,42 1 4
English hours
ocabulary? [ More 7 3,00 816 309 2,24 3,76 2 4
than 4
hours
Total 51 3,06 ,732 ,L103 2,85 3,26 1 4
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The mean score for the item concerning whether students had learned new English words
through social media was 2.90 (SD = 1.136). Students who reported spending more time on social
media generally had higher mean scores on this item. The mean scores were 1.62 for students
spending less than one hour per day, 3.15 for those spending one to two hours, 3.28 for those
spending three to four hours, and 3.86 for those spending more than four hours per day.

For the item concerning how often students searched for the meanings of unfamiliar English
words, the overall mean was 3.10 (SD = 0.700). The overall mean for trying to use newly learned
words was also 3.10 (SD = 0.806). Students rated the effectiveness of social media for vocabulary
learning at a mean of 3.06 (SD = 0.732).

4.3 Reliability Analysis

The reliability analysis reported a Cronbach’s alpha coefficient of 0.677 for the four items
included in the analysis. This value indicates moderate internal consistency, although it is below
the commonly used threshold of 0.70. Therefore, the reliability of the questionnaire items should
be interpreted cautiously.

Anboda N
KpoHbaxa 3/1EMEHTOB
,677 4
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4.4 Correlation Analysis (Pearson)
Pearson correlation analysis was conducted to examine the relationships between the
vocabulary score and the use of individual social media platforms. The results differed across

platforms.

Correlations

total_vocab  facebook instagram tiktok youtube others

total_vocab Pearson 1 -317" -,017 138,249 032

Correlation

Sig.  (2- ,024 ,905 ,335 ,078 ,824

ailed)

N 51 51 51 51 51 51
facebook Pearson -317" 1 -,045 - -,130 -,074

Correlation ,286"

Sig. (2- ,024 ,756 ,042 ,362 ,607

tailed)

N 51 51 51 51 51 51
instagram Pearson -,017 -,045 1 -,142  -,010 -

Correlation 455"

Sig.  (2- ,905 ,756 ,320 ,942 ,001

tailed)

N 51 51 51 51 51 51
tiktok Pearson ,138 -,286" -,142 1 -183 -,129

Correlation

Sig.  (2- ,335 ,042 ,320 ,200 ,367

tailed)

N 51 51 51 51 51 51
youtube Pearson ,249 -,130 -,010 -,183 1 ,165

Correlation

Sig. (2- ,078 ,362 ,942 ,200 ,247

tailed)

N 51 51 51 51 51 51
others Pearson ,032 -,074 -,455™ - 129 165 1

Correlation

Sig. (2- ,824 ,607 ,001 ,367 ,247

ailed)

N 51 51 51 51 51 51

The results showed the following correlations:
Instagram use was very weakly and negatively correlated with the composite vocabulary-
learning score (r =-0.017, p = 0.905). This relationship was not statistically significant.
TikTok: r =,138, p >,05 (no significant correlation)
YouTube: r=,249, p =,078 (feeble, non-significant positive correlation)

Other social media: r =,032, p >,05 (not significant)

Facebook: r=—,317, p =,024 (significant negative correlation)
A statistically significant negative correlation was found between Facebook use and vocabulary
scores (r=-0.317, p = 0.024). This indicates that higher Facebook-use scores were associated with
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lower vocabulary scores in this sample. However, the correlational design does not establish that
Facebook use caused lower vocabulary performance.

5.Discussion

This study examined the relationship between social media use and vocabulary learning
among university students in Kazakhstan. The findings showed that the relationships between
individual social media platforms and students’ vocabulary-learning scores varied across
platforms. The results revealed a statistically significant negative correlation between Facebook
use and the composite vocabulary-learning score (r=-0.317, p = 0.024). However, this association
does not mean that Facebook use causes lower vocabulary performance. Instagram (r =-0.017, p
= 0.905), TikTok (r = 0.138, p = 0.335), and other platforms (r = 0.032, p = 0.824) did not show
statistically significant correlations with the score. YouTube showed a positive but non-significant
correlation (r = 0.249, p = 0.078). Therefore, the results do not provide sufficient evidence of a
significant relationship between the use of these platforms and vocabulary-learning scores. Social
media offers opportunities for language exposure through videos, written posts, subtitles, and
online communication. Mayer (2005) discusses the role of verbal and visual information in
learning, while Alharthi, Bown, and Pullen (2020) review the use of social media for vocabulary
development. These perspectives suggest that digital content may support language learning,
although its effectiveness depends on how learners engage with it.

The findings also suggest that time spent on social media should not automatically be
considered evidence of vocabulary development. Students may use these platforms mainly for
entertainment rather than purposeful language practice. Teachers could therefore encourage
learners to follow English-language educational accounts, record unfamiliar words, review their
meanings, and use new vocabulary in context. Several limitations should be acknowledged. The
study included 51 participants and relied on questionnaire responses. The composite vocabulary-
learning score was calculated from several items and was not an independently administered
vocabulary test. Furthermore, the correlational design cannot establish cause-and-effect
relationships. Future research could include a larger sample, an objective vocabulary test, and
more detailed information about students’ social media activities.

Overall, the findings indicate that the relationship between social media use and vocabulary
learning requires further investigation. The educational value of social media may depend not only
on the platform itself but also on how learners use English-language content.

6. Conclusion

This study examined the relationship between social media use and vocabulary learning
among university students in Kazakhstan. The findings revealed different patterns of association
across social media platforms. Facebook use was negatively correlated with the composite
vocabulary-learning score, whereas YouTube showed a positive but statistically non-significant
correlation. No statistically significant relationships were found for Instagram, TikTok, or other
platforms. These findings suggest that using social media does not necessarily correspond to
higher vocabulary-learning scores. Purposeful engagement with English-language content may be
more important than general platform use. However, because the study relied on questionnaire
data and a correlational design, the results cannot establish causal relationships or directly
measure actual vocabulary growth.

The study was limited by its relatively small sample of 51 participants and its reliance on a
questionnaire-based composite score. Future research should involve larger samples, objective
vocabulary assessments, and more detailed investigations of how students use social media for
language learning.
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In conclusion, social media may provide opportunities for English vocabulary learning, but its
educational value requires further investigation. Understanding how learners engage with digital
content can help teachers develop more effective approaches to vocabulary learning outside the
classroom.
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OYI3MKA NMBHIMEH MAHAPABIK
EANNAHBICTBI KOHTEKCTIK HEM3AE
YMbIMOACTbIPY1bIH PO

C. Hypkacbimosa

J.H.Tymnnes aTbiHAafbl Eypasna yATTbIK yHUBEpCcUTeTI, ACTaHa, Ka3aKkcTaH
A.AHHacoBa

J1.H.T'ymnnes aTbiHAafbl Eypasma yATTbIK yHUBepCcUTeTi, ACTaHa, Ka3aKcTaH

AngaTtna. MaKkanaga GusmKaHbl OKpbITy BapbIiCbiHAA NaHApPaablk 6aNNaHbICTbl KOHTEKCTIK Herisae
YMbIMAACTbIPYAbIH, TEOPUACHI KHE dAiCTEMECi KapacTblpblaaabl. 3epTTeyaiH, MaKkcaTbl — HAKTbI
KongaHbanbl  Tancblpmanap apkblabl GU3MKanbiK binimai matematuka, buonorua, reorpadums,
XMMUA KaHe MHOOPMATMKA NaHAepiMeH BalNaHbICTbIPYAbIH, NefarorMKanblk, PeniH KapacTbipy.
CoHbIMEH KaTap fblAbIMU-24icTemMenik aaebueTTepai Tanaay, CanbICTbIPy, KyWeney KaHe
Tancblpmanapabl NeAarornkanblk Moaenbaey KondaHbinapl. foinbimm  eHbeKkTepai Tangay
KOHTEKCTIK TancblpmanapdblH NaHAiK Oinimai KyHAEeniKTi eMipMeH yLWITacTbipyfa, AepeKTepA
TyCiHAipyre, Asnenai wewim Kabbingayfa XaHe anfaH OinimaepiH XaHa TexHonorusnapasbl
KonaaHy kepceTinedi. Makanaga KOHTEKCTIK-NaHapablK TanCbipMaHbl KYpacTblipyAblH, aBTOP/bIK,
mMmoaeni, cabakKka eHrisyre 60naTbiH YAT TancblpMmanap yCbiHblAaabl.

TyriH ce3nep: dM3MKa, NoHAPaNbIK BaMNaHBIC, KOHTEKCTIK OKbITY, GYHKLUMOHANABIK CayaTTbI/bIK,
3epTTeyLinik Aafabl, KonaaHbanbl Tancbipma.

Kasipri mekTenTe oKyLLUbIHbIH, PU3MKabIK GOPMyNanapdbl »KaTran KaHa Kommal, onapabiH,
HaKTbl emipaeri KybblibicTapabl TYCIHAIPYAEr MaHbI3blH YFbIHYbl ©3eKTi. KyHAenikTi emipaeri
HEPruaHbl YHEMAEY, KOJiK KO3fFa/biCbiHbIH, Kayinciaairi, aya palblH 601Kay, afam af3acblHblH
KbI3METi Hemece LUMPPbIK KYPbIIFbINAPAbIH, KYMbICbl Bip faHa NaH wWeHbepiMeH WeKkTenmenai.
MyHAan macenenepai TyCiHAipy ywiH BipHele fblIbIMHbIH, VFbIMAAPbIH ©3apa bainaHbICTbIpa
KonaaHy KaxkeT. OcblfaH opalt ¢pm3mKa cabaKTapblHAAFbl NdHAPaNbIK 6alMNaHbICTbl Ma3MyH/bl Spi
MaKCaTTbl YMbIMAACTbIPYAbIH, TUIMAI *KOA43PbIHbIH, 6ipi — KOHTEKCTIK OKbITY.

KOHTEKCTIK OKbITyAa *KaHa YfbIM OKYyLUbIFa TaHbIC HEMECE 3/1eyMeTTiK MaHi bap macene
apKblNbl YCbIHbINAAbI; an GU3MKANbIK 3aHAbIbIK COM MCENETbl TYCIHAIPY KaHe Welly KypasabiHa
aHanaabl. MaHapanbik 6alnaHbic MyHAA NaHAEPAi Kal faHa KaTap aTay emec, bip maceneHi
Wewyae ap NaHHIH TaHbIMAbIK KypaaaapbiH opbiHAbI BipikTipyai 6inaipeai. Mbicanbl, FUMapaTTbiH,
XKbINY WbIFbIHbIH aHbIKTAY YWiH dW3MKadarbl XKblay Oepiny 3aHAblAbIKTAPbl, MaTemaTMKaaafbl
ecentey MeH rpaduk, reorpaduagarbl KNMMaT epeKLllenikTepi KaHe 3KoNorMaaafbl pecypcTbl
yHemzey yCTaHbIMAapbl bipre KonaaHblNaabl.

MaKanaHblH  MaKcaTbl — GU3MKaHbl OKbITyAa KOHTEKCTIK Herisgeri naHapanbik,
6alNaHbICTbIH, Ma3MyHbIH ally »aHe OHbl cabakTa yMbiIMAACTblpyfa apHanfaH aaicTemenik
yCbIHbICTap a3ipaey. MiHaeTTepi: fblIbiIMU eHbeKTepAeri KOHTEKCTIK Tancbipma TYCiHIriH Tangay;
NaHapablK bIKNaNAACTbIPYAbIH, OKY HaTWMXKenepimeH HalnaHbICbiH CUNATTay; Tancblpma yarinepi
MeH Bafanay KpUTepunaepiH yCoiHy.

KOHTEKCTIK OKbITY MeH NaHapanblk 6alnaHbICTbIH, TEOPUANDLIK Herizaepi. B. U. [laHnnbuykK,
E. B. [loHckoBa »kaHe T. B. KneBeToBa KOHTEKCTIK 3KCMNEPUMEHTTIK ecentepai OKyLbl
KY3bIPETTIIIKTEPIH  KANbINTacTblpy  Kypanbl peTiHAe KapacTbipadbl [1]. ABTopnapapblH,
narbiMaayblHLa, TaxXipnbenik apekeT 6apbicbiHAa PU3MKanbIK Binim entey, bakbinay, HOTUKEHI
eHAeYy, KOPbITbIHAbINAY KoHe ©3re MNoHAEePAEH a/iblHFAH MaNiMeTTepAai nanganaHymeH
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HbannaHbicagbl. MyHaan ecenTiH, MaHbI3abl Hbenrici — ganbiH dopmMynafa LWamanapabl KOOMEH
LeKTeIMEN, KyObINbICTbl HAKTbI Kafdanaa 3epTrey. ABTOpP/1ap YCbiHFaH KOHTEKCTIK pedneKkcmaaa
3epTTenreH KyOblbICTbIH emipAe aHe 0acka fbiabiMaapaa Kanan KepiHeTiHiH Tangay Aa
MaHbI34bl OPbIH anaapl.

H. B. KuptoxmHa meH /1. B. HoBukoBa meKkTen ¢u3MKaCbIHbIH, KondaHbanbl 6afbiTbiH
KOHTEKCTIK ecenTep apKpl/ibl iCKe acblpy MaceneciH Tanganasl [2]. OnapAablH, KYMbICbIHAA
«3aMaHayn TEXHONOTMAIAP» KIHE «TYPMbICTafbl TEXHMKA MEH TEeXHOJIOTMANApP» KOHTEKCTepi
beniHin KepceTineni. byn ycTtaHbim GU3MKaAaFbl TeopUsbIK  BiniMai TYPMbICTbIK 3/1EKTP
KYPbINFbLAAPbl, 3HEPrMA TYyTbiHY, TEXHONOTMANbLIK VYAEPICTEP CUAKTbI TaHbIC KafgannapmeH
HannaHbICTbIpyFa MyMKIHAIK 6epeai. Ocbl eHOEKTEeH WbIFaTblH 34iCTEMESIK TYXKbIPbIM: KOHTEKCT
HaKTbl ®MIPAEH aNblHFAHbIMEH, TancbiPMaHbIH, ©3eriHae PU3MKabIK TYCiHAIPY MEeH Herizaenrex
wewim 6onybl THIC.

H. B. ByToBaHbIH MexaHWKa benimiHAer epeKlle AepekTep MEH KeTIiCTIKTepre Herisae/reH
ecenTep Typasbl XYMbICbIHAA KbI3bIKTbl GaKTiNepai OKy cayaTTbiNblfblH apTTbipaTblH KOHTEKCT
peTiHAe KONZaHy KapacTbipbinfaH [3]. MyHaan ecenTepai opbiHAAy 6apbiCbiHAA OKYLbI
du3MKameH KaTap 6acka noHaepaeH anfaH biniMmiH e nanganaHybl MyMKiH. JlereHMeH Kbi3bIKTbl
daKTiHiH ©3i naHapanblK 6alnaHbICTbl aBTOMATTbl TypAe KanbINTacTblpMaiapbl: MyfaniM HaKTbl
KaHAal yFbiIMAapablH, biIKNaa4acaTbiHbIH andblH a/la aHbIKTaybl KaXeT.

O. AnunH meH @. CagnkTiH (2024) 3epTTeyiHae $M3MKaHbI NaHAPasblK KOHTEKCTIK TaCin
HerisiHae OKbITy 6apbiCbiHAA OKYLWbINAPAbIH  TaHbIMAbIK aHE 3MOUMANbIK AaMyblIHAAFbI
e3repictep KapacTbipbinFaH [4]. byn eHOeK KOHTEKCT neH naHapanblk 6alnaHbicTbl Bipre
3epTTeyaiH, e3eKTiniriH Kywenteqi. An T. T. Myxamegos neH J1. P. Myxamenosa ¢u3nKa MeH
MaTeMaTuKa apacbiHAafbl 6aNaHbICTbIH, HAaKTbl TipeKTepiH — GyHKUMANAP, rpaduKkTep, BeKTopaap
OHEe opTaK MaTemaTuKanblK Tin — Tangangsl [5]. Ocbl eHbekTepai OipikTipe KapacTbipy
KOHTEKCTIK-NaHapasblK OKbITYAblH €Ki HerisiH anKblHA4aWAbl: KapacTblpblAaTblH MICEEHIH,
LWbIHAMbI/bIFbI YXOHE OHbI LLELIYre KaXKeT NaHAIK KypanaapablH, FblAbIMW AYPbICTbIFbI.
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1 Kecme
Fbinbimn 3epTTeyaiH, Heri3ri 6afbiTbl MoHapanblk 6ainaHbICTbl YVUbIMAACTbIPYFa
hepeKKkes KocaTblH yneci
daHnnbuyk @PU3MKaHbl OKbITYAa KOHTEKCTIK | DKCNEPUMEHT Kyprisy, enwey
»oHe 1.6. [1] 3KCNEePUMEHTTIK HOTMXKENEPIH  OHAEY  KSHE  FblbIMM
Tancblpmanapabl KonaaHy KOPbITbIHABI  acay apKbiabl  GU3MKa
Binimin HbacKa NaHAEePMEH

HannaHbICTbIPYAbIH, aaictemenik

MYMKIHAIKTEPIH KepceTedi.

[5]

KnptoxmHa, ®un3nKa KypcbiHbIH KonaaHb6anbl | TYPMbICTbIK, KaHe TEXHONOTUANDBIK,
HosuKkoBa [2] OafbITbIH KOHTEKCTIK | yaepicTtepai  $U3MKanbIK  3aHAbIIbIKTAP
Tancbipmanap apKbiabl Ky3ere | HerisiHAe Tanaay apKblibl *KapaTblablCTaHy
acblpy KOHEe TEeXHWKaNblK MaHAep apacbiHAAFbI
Ma3MyHAbIK 6alinaHbICTbl KylenTea,.
BytoBsa [3] MexaHuKa 6enimiH  oKpITyaa | MexaHuKanblk — KyOblnbicTapAbl  CaHAbIK,
FBIbIMW lepeKTep, PeKopATap | AepeKkTep HerisiHae 3epTTey  apKbiAbl
MEH KeTICTIKTepAi nanaanaHy dU3NKaNbIK YFbIMAAPAbI MAaTEMATUKA KOHE
Hbacka naHAaepaeri BiniMMeH yLITaCTbIpyFfa
MYMKIiHAiIK 6epea,.
Yalgin O., Sadik | ®n3nKaHsl naHapanblK | OpTypAi nNaHAepAeH anblHFAH  OinimAi
F. [4] KOHTEKCTIK  Tacin  HerisiHae | BipikTipin KONAaHyAblH, Kypaeni
OKbITYAbIH ~ TaHbIMAbBIK KoHE | Macenenepai TanaayablH KaHe bipaeckeH
SMOUMOHANAbIK ~ HITUMKENEPiH | OKY dPEKeTIH YbIMAACTbIPYAbIH MaHbI3biH
3epTTey anKbIHAAMObI.
MyxamenosTtap | ®usnka  MeH  maTemaTtuKa | Pu3mMKanbik lamanap apacbiHaafbl

NoHAEPIHIH, Ma3MyHObIK XoHe
aJicTemenik banaHbicCbl

Toyenainiktepai GyHKUMA, rpaduK, BEKTOP
KOHE MATeMATUKAbIK MOAEeNb apPKblabl
TYCIHAIPYAiH OPTaK a4icTeMeniK HerizgepiH

cvnaTTanapl.

3epTTenreH fblNbiMU eHbeKTepaiH NaHapabiK 6anaHbICTbl YUbIMAACTbIPYAafbl 4icTeMenikK

MaHbI3bl

3epTTenreH fbiNbIMM eHOEKTepi canbiCTbipManbl Tanaay Gusnka naHiHAeri naHapanbiK
HalnaHbICTbIH, bipHelle aaicTeMenik OafbIT apKbliibl XKy3ere acblpblaaTbliHbIH KepceTeai. Atan
aTKaHAa, 3KCNEepPMMEHTTIK 3epTTey, KonaaHbanbl ecenTepai welly, CaHabIK AepekTepai eHaey
XOHEe MaTemaTMKasbIK Moaenbaey GU3nKanbik 6iniMmai esre naHAepAiH, MasMyHbIMeH BipikTipyre

MYMKiHAIK bepea,.

Ocbl

H6afblTTapaplH, ©3apa cabakTacTbifbl

3aHAbINbIKTapAbl TEPEH, TYCiHYiHE, FbiAbIMX YFbIMAAP apacbiHAafbl OaMNaHbICTbl aHbIKTAYbIHA
KoHe meHrepreH BinimiH *KaHa oKy MiHAETTEPIH Wellyae KondaHyblHa Heriz 6onabl.

OKyLblNapabiH,  GU3MKANbIK,
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1-cypeT. KOHTeKCTiK NaHapanblk GalnaHbICTbIH NeJarorMkanblk peni

BipiHWIiAEeH, KOHTEKCTIK Tancbipma bifiMHIH, MafblHacbIH allaabl. OKyLbl «bya 3aH He YLWiH
KepeK?» AereH cypakKa HaKTbl MblCanaaH ayan isgenai. Mbicanbl, KO3fFanblC *KblAAaMAbIFbl MEH
TeXey OJbIH CafbICTbipFaHAa MEXaHWKa YFbIMAAPbl KO KayincisairimeH, matemaTuKaablK
TOYeNAiNniKneH XoHe afaMHblH, peakuma yaKblTbiMeH OainaHbicadbl. byn kepae GuU3MKanbIK,
3aHAbINbIK MCENEeHI TYCIHAIPYAiH Heri3ri Kypasibl 6onbin Kanaap!.

EKiHWineH, noHapanblk banaHbic binimai TacbiMangayfa biknan eteqi. Pusnkaaa anbliHFaH
TOYeNAiNikTi matemaTuKkagarbl rpaduK apKblabl KOPCETY, Taxipnbenik manimeTTi MHPOpMaTHKa
KypPa/sbIMeH 8HAeYy HeMece XKblly KyOblNbICbIH reorpaduAnbIK-KAMMATTbIK KaFAanMeH CanbICTbipy
OKYLLIbIHbIH, 2p naHaeri 6inimiH 6enek cakTamain, opTaK MaCefeHi Lellyre »KYMblAAblPybIHA
MYMKIHAIK 6epegi.

YWiHWiAeH, KOHTEKCT 3epTTeyLinik apekeTTi Kyheneyre Konahnabl. OKylUbl M3acCeneHi
HaKTblNaiabl, 6OMKaM YCbIHA/Zbl, ©/lley KOCMapblH acalAdbl, AEPeKTep MKMHaMAbI, KaTenik
Ke34epiH Tanaanabl XXaHe KOpbITbIHABICLIH Aanenaenai. MyHaan spekeTTe NnaHapanblK bannaHbIc
COHAIK 9N1eMEHT eMeC, MICE/IeHI LeLlyre KaXKeTTi Kypaafa alHanaapl.

TepTiHWIAEH, 9NEYMETTIK KaHe 3KOMOMMAMbIK KOHTEKCTEP SHEPrMA MEH CYy pecypcTapblH
YKbINTbl ManaanaHy, Kayincia MiHe3-Ky/blK »KaHe KayanTbl lWelwim Kabbingay CUAKTbI
KYHAbINbIKTapAbl TaKblNayFa MyMKIHAIK 6epeai.

‘ ®usnKa cadarbHAAa KOHTEKCTIK TarCbIPpMa apKbL/Ibl [IOHAPA/IbIK 0ai/IaHBICTHI YHBIMJACTBIPY
= : DU3HKAIBIK IToHapasbIK, IllentiM nibFapy
‘_Q Macenetii @ 3aH/|bUTBIKThI ogb oimimai /l/I JKoHe
GHBIKTAY. Taajay KO/IJaHy u KOPBITBIHABLIAY

2-cypeT. ®usmka cabarbiHAa KOHTEKCTIK TancbipMa apKbl/ibl MaHapasblk 6alinaHbICTbI
yMbIMAACTbIPY Ke3eHaepi.

KOHTEKCTIK Tancbipma apKbllbl NaHapanblK OalNaHbICTbl YMbIMAACTbIPY Ke3eHAepi.
fbinbiMM  2aebueTTepre KypridinreH Tangay HerisiHge ¢u3anKa cabafblHA@  KOHTEKCTIK
Tancbipmanap apKbiabl NaHapanbiK 6aNaHbICTbl YbIMAACTbIPYAbIH TOPT Ke3eHi aiKkbiHAanapb! (2-
cypeT). byn keseHaep ousMKanblK Oinimai Kyheni meHrepyre, 6acka naHAEpAEH afblHFAH

Ma/liMeTTepAi OpbIHAbI NaiJanaHyra XaHe 3epTTeneTiH MacefieHi FblbIMMU TYPFblAaH TanaayFa
HafbITTanfaH.
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BipiHWI Ke3eH,— MmaceneHi aHblkTay. OKylWblnapra GU3MKaNbIK TYPFblAaH TYCIHAIPYAI KaxKeT
eTeTiH HaKTbl Macee YCbIHbINaAbl. TancbipMaHblH, Ma3MyHbl OKy Bafaap/iamacbiHAafbl TaKbIPbINKa
COMKeC TaHAanbIn, 3epTTeyaiH MakcaTbl MeH HacTanKbl WapTTapbl aHbIKTaNa4bl.

EKiHWI Ke3eH — dM3MKanbIK 3aHAbINbIKTbI Tangay. OKyLWblNap KapacTblipblAaTbiH KyOblabicKa
KaTbICTbl GM3MKaNbIK LWamManapabl, yFbiMaap MeH 3aH4apAbl aHbikTakabl. OnapablH apacbiHAAFb
Toyenainiktepai TyciHAipin, ecenteyre Hemece TaxKipmnbenik 3epTTeyre KaxeTTi PU3MKabIK Heri3ai
Ka/NbINTaCTblpadbl.

YWiHWi KeseH — naHapanbik binimai konaaHy. ®u3mKanblk MaceneHi ey 6apbicbiHAA
MaTemaTuka, Xxmmua, buosoruns, reorpadus aHe MHPoOpPMaTUKa NSHAEPIHEH anblHFaH b6inim
narganaHblnaabl. MaTemaTuKanblk ecenteynep, rpadukTep, Taxipnbenik aepekTep MeH
UMdpnblK Kypanaap d1amKkanbik KyObINbICTbl }KaH-KaKTbl Tanaayra MyMKiHAK bepegai.

TepTiHWI Ke3eH— WelLlim WblFapy XaHe KopbITbiHAbINaY. OKYLWbIAP a/iblHFaH HITUXKeNepAai
Tangan, onapApiH, GU3MKaAbIK MafblHacbiH TyciHAipeai, 6acTankbl WapTTapMeH COMKEeCTIriH
Hafanampl KaHe FblNbIMK HerisaenreH KopbiTbiHAbI acanabl. Pednekcma 6HapbicbiHAA
KO/ A@HbIIFaH a4icTepAiH, TMIMAINIT MeH KibepinreH Katenep KapacTbipbliabl.

¥YCbIHbIIFAH Ke3eHAepai *Ky3ere acblpy Ke3iHae TancblpMaHblH Ma3MyHbl MeH KypAaeniniriH
OKYLWbINApAblH, KaC epeKWenikTepiHe, OaWblHObIK [AEHTeliHe KoHe OKy MaKcaTTapblHa
COMKecTeHAipy MaHbI3abl. [loHapanblk OalnaHbICTbl  yMbiIMAACTbipyaa 6acka naHAepAiH
Ma/liMeTTEePIH aWn faHa OipikTipy emec, onapabl HakTbl GU3MKabIK MICeNeHi TYCIHAIPY sKaHe
Wwewy yWwiH mMakcaTTbl Typae KongaHy Kesgeneai. byn Tacin ¢msmKanbiK OifiMHIH, TYTaCTbIFbIH
CaKTal OTbIpbIN, OKyWbINApAblH Tangay, Asnengey, 3epTrey KoHe KOPbITbIHAbI  Kacay
[aFAblNapblH AaMbITyFa a4icTeMeNiK Heriz bonaab!.

KOHTEeKCTIK Tancblpmanapabl YMbIMAACTbIPYAQ ONAPAbIH Ma3MyHbl MeH KypaeniniriH
OKYWbINAPAbIH, XaC epeKlWenikTepiHe, AaWblHAbIK [AEHreriHe »KaHe OKy MaKcaTTapbiHa
CoMKeCcTeHAipy MaHbi3abl. [aHapanbik 6annaHbic dm3nKa cabafbiHa Hacka NOHAEPAIH Ma3MYHbIH
MeXaHMKanbIK TyYpAe eHrisyai emec, GuanKanblK KybblabicCTapabl TyCiHAIpyre KaxeTTi 6inim meH
a4icTepai MakcaTThbl Typae KondaHyabl Ke3genai. CoHAbIKTaH TancblpMaHbl KypacTblipy KesiHae
anabIMeH Herisri GU3MKanblK YFbIM HeEMeCe 3aHAbIbIK aHbIKTabIM, COAAH KeMiH OHbl Tanzayfa
MYMKIHAIK OepeTiH nNaHapanblk Ma3myH TaHdanaabl. MyHAan yAbIMaacTblpy GU3MKa NaHiHIH,
YKEeTeKLWi peniH cakTal oTbipbin, OKYLIbIAAPAbIH, FblIbIMW TYCIHIKTEPAi ©3apa BannaHbICTbIPYbIHA,
ecenTey )KaHe 3epTTey AarAblnapblH XKeTinaipyiHe MyMKiHAIK bepeai.
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2 kecme
®usuka 6enimi KonaaHb6anbl masmyH MNaHapansIK, OKyLWbIHbIH, HETi3ri 9peKeTi
H6ainaHbIC
MexaHuKa Kenik KO3fasbiCbl }aHe | MaTemaTumKa, KO3faibIC *bl/1AAaMAbIFbIH, peakuma
KON Kayincisairi bruonorua YaKbITbIHAA *KYPINTEH XKON4bl }KaHE
TEXey XKO/blH ecenTen, onapabiH,
KO3Fa/ibIC KayincisairiHe acepiH
Tannay.
Hbiay fumapatTapabiH Kelay | MaTemaTuKa, by anmacy yaepictepiH
KyOblnbiCTapsbl CaKTaybl KaHe reorpadus TYCiHAIPY, TemnepaTypa e3repiciH
SHEepPruAHbl YHEMAEYH, CaNbICTbIPY XKIHE XKblAY LWbIFbIHbIH
asanTy TacinaepiH GU3NKaIbIK
TYpFbldaH Herizaey.
JNeKTp TYPMBICTbIK 31EKTP MaTemaTuKa, DNeKTp KyaTbl MEH SHeprma
KyOblnblCTapbl KYPbINFbIAAPbIHbIH, eHaipic WbIFbIHbIH ecenTey, afblHfaH
SHepruA TYTbIHYbI OepeKTepai KecTe KaHe
Anarpamma TypiHae KepceTy.
OnTuKa Ke3aiH Kepy xyheci buonorus, JIMH3anapabiH ONTUKasbIK,
KaHe Kepyai Ty3eTy MaTemaTuKa KacuMeTTepiH TYCIHAiPY, ONTUKAJbIK,
KYLWiH ecenTey, Kepy akay/1lapblH
TY3€eTYy NPUHLMNTEPIH Tanaay.
CyMbikTap meH | ATMocdepanblk, leorpadus, KbICbIMHbIH, BUiKTIKKe 6aliaHbICTbI
rasgapabliH, KbICbIMHbIH, OUIKTIKKe MaTeMaTumKa ©3repiciH KapacTblpy, e/ley
KbICbIMbI Tayenainiri HOTUMXKENEePiH CaNbICTbIPY KaHe
rpadurK apKblabl KepceTy.
Tepbenictep [blbbIC AeHreni KaHe buonorus, [b16bIC TONKbIHbIHBIH, }KUIAIr MeH
MeH €CTYy MYLECIHIH, MaTeMaTuKa Tapany epekleniktepiH TyCciHAipy,
TOJIKbIHAAP KbI3METI OblObIC AeHrelni Typanbl AepeKTepai
CaNbICTbIPbIN, KOPLITbIHAbI Xacay.

®un3KMKa TaKblpPbINTAPbIH NaHAPAbIK Ma3MyHMeH BalNaHbICTbIPYAbIH a4icTEMENIK
MYMKIHAiKTepi

®unsmka cabafblHAA MoHapanblK OalNaHbICTbl Ky3ere acblpyfa apHaifaH KOHTEKCTIK
Tancoelpmanap. Pusnka NaHiH KOHTEKCTIK Heri3ge OKbITyAa NaHapanblk OalnaHbICTbl Ky3ere
acblpyAblH MaHbI3abl 94iCTEMENIK KypanaapblHblH, 6ipi — GM3MKaNbIK 3aHAbINbIKTAPAbI KOMAAHYFA
HafrbITTanfaH Tancbipmanap yheci. MyHaan Tanceipmanap Ou3MKanbiK KyOblabICTbIH, M3HIH
TyCiHAipyae Hacka NaHAepAeH anbiHFaH Binim meH 3epTTey aAicTepiH MaKcaTTbl NalaanaHyabl
Kesaewnai. TanceipMmanapapbl KypacTblpyaa onapablH OKy bafaapnamacbiHa COMKECTIr, PU3NKaANbIK,
lWamanap MeH 3aHJapdblH AypbiC KOAAaHblAybl, DacTankbl AepeKTepdiH MEeTKiAKTINIr XKoHe
KOPbITbIHABIHLIH, A2nenainiri eckepingi. TemeHae ¢du3MKa KypcbliHbiH anTbl 6enimi HGoMbiHLWA
Tancblpma yarinepi bepinreH.

1. DNeKTp aHEePruAcbIH TYTbIHYAbl CANbICTbIPY KaHE YHEMAEY MYMKIHAIMH aHbIKTay

MoHapanblk bannaHbiC: PU3MKaA, MaTeMaTUKA, BHAIPIC
MakcaTbl. DNeKTp KyaTbl MeH TYTbIHbIIFaH SHEPTMA apacbiHAafbl OaMNAHbICTbI aHbIKTAY, SHEPrUs
WbIFbIHBIH ECENTEY KaHe HITUXKeNepai CanbiCTbIpy.
WapTbl. KyaTbl 60 BT Kbi3aplpy Wambl MeH KyaTbl 9 BT KapbIKAMOATHI Wam TayAairiHe 5 cafaTTaH,
anbiHa 30 KyH KYMbIC icTelai. Op WamHblH 6ip alaafbl 31eKTP SHEPIrUACbIH TYTbIHYbIH YKoHe
ONapAblH alblPMACbIH aHbIKTaHbI3.
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E = Pt
MyHaafbl E —3Heprus, P — KyaT, t — yaKbIT. Bip aliaasbl *)KYMbIC YaKbITbl:
t =530 = 150 car
E; = 0,060 kBTt - 150 car = 9 kBT - carF
E, = 0,009 kBt - 150 car = 1,35 kBT - car
AE = E; — E, = 7,65 kBT car

[MoHapanblk MasMmyHbl. MaTemaTuKa NaHiHAE Wamanapabl TYPAEHAIpY MeH CabICTbIpy.
Hatmke. OKylblnap KyaT NeH aHeprusHbl axkblpaTadbl, 31EKTP SHEPIUACLIH TYTbIHYAbl ecenTenii.
amaapabl TaHaay KesiHae »apblK afbliHbl, CaTbin any Oaracbl XaHE KbI3MET eTy mMep3imi ae
eCcKepinyi Tvic; ecen TeK sHEPrmA WblFbIHbIH CaNbICTbIPaAb!.

2. MeKTen fMmapaTbiHAafbl TEMNEepPaTypanblK Karaanasl 3epTrey
MaHapanblk bannaHbiC: PU3nKa, reorpaduma, matemaTunka.
MakcaTbl. *Kblay bepiny TypaepiH TyCiHAipy, TemnepaTypaHbl elley HITUXKeNepiH eHAEY KaHe
TemnepaTypa arblPMallbl/bIFbIHbIH, bIKTMMan cebenTepiH Tanaay.
LapTbl. CbiHbiN BGenmeci MeH Aani3aeri aya TemnepaTypacbiH bipAelnt yaKblT apaiblKTapbiHAA
e/ilen, ColpTKbl aya TEMNEpPaTypachl Typasibl METEOPOAOTUANLIK AePEKTEPMEH CaNbICTbIPbIHbI3.
OpbliHAanybl. Onley HyKTenepi MeH yaKblT apanbiKTapblH bOenrineHis; gepektepai Kectere
TYCipiHi3; TemnepaTypa—yaKblT rpaduriH CbI3blHbI3; alblPMaLLbIbIKTAPAbl Kblay OTKI3riWTiK,
KOHBEKLMA KIHe CayNeNeHy apKbl/ibl TYCIHAIPIHI3; bIKTUMAN e/ley KaTeNepiH KepCeTiH,3.
MaHapanblk Ma3MyHbl. Feorpadma CbipTKbl aya panbl MEH KAMMATTbIK Kafaannapabl cMnaTrayFa,
MaTeMaTuKa opTalla MaHAepAi ecenTeyre »aHe rpaduk TypFbiayFa MyMKiHAIK Bepeai.
Hatuke. OKylwblnap *blay 6epiny KybbinbiCTapblH axblpaTbin, 6aKblnay AepeKkTepiHe cyreHin
KOPbITbIHAB! Kacalabl. TemnepaTypa alblpmacbl faHa FUMapaTTblH, HAKTbl Kby LWbIFbIHbIH
ecenTeyre XeTKiNIKCi3: 0N YWIiH KOHCTPYKUMANAPAbIH, KacneTTepi, aydaHbl KaHe aya anmacybl
Typasibl KOCbIMLLIA MINIMETTEP KaXKeT.

3. KesaiH onTMKanbIK *KyMeci })aHe N1MH3anapabiH, KbI3MeTi
MaHapanblk bannaHbic: PUsnKa, bronorua.
MakcaTtbl. J/InH3anapaa *Kapblk caynenepiHiH, ColHYblH, KECKIHHIH TY3i/1yiH KaHe Ke3A4iH ONTUKabIK
YKYMECIHIH, KbI3METIH TyCiHAIpY.
apTbl. MMMHaAFbIW »KoHe LWallblpaTKblW AWMH3aNapAafbl Cayaenep XOJblH CanbICTbiPbIHbI3.
BuonormanaH anfaH BinimiHi3ai KoNAaHbIN Ke3A4iH TOp KabblfblHAa KECKiIHHIH, Ty3iNyiH TYCIHAiPiHI3.
®okyc apanbifbl 0,50 M *KUHAFbILL IMH3AHbIH, ONTUKA/IbIK KYLWWiH ecenTeH,;s.

D = 0.50 ™ = +2 anTp

MoHapanblk, Ma3MyHbl. PuU3MKada MKaPbIKTbIH, CbiHYbl MeEH KecCKiH Ty3inyi, buonornsga Kes
KYPbINbICbl MEH KEPY KbI3METI KapacTbipbliadbl.
HaTtuke. OKylwblnap NMH3anapAablH, TYPAEPiH axkblpaTadbl, Caynenik cbizbanapabl opbliHAANAbI
YKOHe ONTMKaAbIK KyWwTi ecenteinai. Tancbipma MeanupMHanblk AMarHo3 Kotofa bafbiTTaaMaraH.

4. KyH naHeniHiH 3N1eKTp 3HEepruAcbiH eHAiPY MYMKIHAIrH 6afanay
MaHapanblk bannaHbiC: PU3MKa, MaTeMaTuKa, reorpadus.
MakcaTbl. KyaT, saHeprus »kaHe nanganbl acep KoadpPUUMEHTIH KoAJaHa OTbIPbIM, KyH NaHesiHiH,
3/1EKTP SHEPTrMACbIH BHAIPYIH ecenTey.
LWapTbl. AyaaHbl 1,6 mM? naHensbre TyCeTiH Cayaenik KyaT afblHbIHbIH, Tbifbi3ablFbl — 800 BT/m?,
nanaanbl acep KoappuumenTi — 20%. Ocbl KaFaal eki caraTt cakTaNfaH4a eHAiPiNeTiH SHepPrusHbI
aHbIKTaHbI3.
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P, = pS= 800 -1,6 = 1280 Bt
P = nP, = 0,20 - 1280 = 256 Bt
E = Pt = 0,256 kBT - 2car = 0,512 kBt - car

MaHapanblk, MasmyHbl. MaTemaTuMKaZa NanlbI3ablK ecenteynep, reorpadusga cayneHi, Tycy
BypbllLbl, BYNTTBINBIK XaHE MayCbIMAbIK ©3repicTep TangaHaabl.
Hotmxke. OKyllblNap 3Heprms MeH KyaTTbl akblpaTadbl, nNakganbl acep Ko3IPPUUMEHTIH
KonaaHaabl. HakTbl eHAipiMm naHenb TemnepaTtypacbiHa, OafaapnaHybiHa KaHE 3MeKTPAIK
WhlfbIHAAPFa TOyens,.

YCbIHbINFAH TancbipManapaplH, a4icTeMenik MaHbi3bl. ¥CbIHbIAFAH TOPT TancbipMma GpuU3mMKa
NaHiHIH Heri3ri benimaepi 60MbIHILIA NaHapanbik BaNaHbICTbl Ky3ere acbipydblH a4icTeMENiK
MYMKIHAiIKTEPIH KepceTeai. Tancblpmanapda dU3MKanbiK 3aHAbINAbIKTAP HEri3ri MasmyH peTiHae
CaKTanbin, matemaTuKa, buonorus, reorpadus naHaepiHeH anbiHFaH Ginim ecentey, Hakblnay,
MOZENbAEY KoHe HaTuKenepai Tangay OapbicbiHAa KondaHbinadbl. OKylibliap GU3MKabIK,
MaCeJIeHi aHbIKTan, TUICTi 3aHAbINbIKTApAbl TaHAaWAbl, ecenTey Hemece 3epTTey MYMbICTapbiH
OpbIHAANAbI XOHE aNblHFAH HITUNKENEPAi FblNbIMK TYPFblAaH Herizaenai. byn yaepicte caHAabIK,
ayanTblH, AYPbICTbIFbIMEH KaTap, OHbIH GU3NKANbIK MafblHACbIH TYCIHAIPYre »aHe KOoA4aHblAFaH
MOZENbAIH LEKTEYIepiH eckepyre MaH bepineai.

KOHTEKCTIK-NaHapaablK OKbITYAbl Ky3ere acbipyAblH MYMKIHAIKTEPI MeH LWeKTeynepi.
KoHTeKCTiK-NaHapanblK, OKbITYAbl YMbIMAACTbIPY MyFaliMHEH OKYy MakcaTTapbliH, MaHAep
apacblHAaFbl Ma3MyHAbIK 6aMNaHbICTbI XKaHe OKyLblNapAbIH, A3MbIHAbIK AEHTeRiH ecKepyai Tanan
eteni. Tancbipmanapfra bipHelwe MaHHIH, Ma3MyHbIH WamadaH TbIC eHri3y Herisri GU3MKasbIK,
VFbIMAAPAbIH, EeTKIIIKCI3 KapacTbipblaybiHa aKenyi MymKiH. COHAbIKTAaH MaHapasblk 6aiiaHbIC
dU3nKanbIK KyObINbICTbI TYCIHAIPYre »KaHEe HAaKTbl OKY HOTUMKECIHE KON KeTKi3yre 6afbITTanybl THIC.

KoHTeKCTiK TancbipMmanapdbl ecen wbiFapy, ToKipuOesnik KyMbiC, AepeKTepai caibiCTbipy
Hemece WafblH 3epTTey TypiHAe yMbimaacTbipyFa H6onaabl. Lndpablk Kypangap ecentey MeH
aKnapaTTbl ©HAeYAi MeHingeTKeHimeH, OGU3MKaAbIK 3aHablIbIKTapabl  TYCIHAIPYAIH, OPHbIH
anmacTbipmaiabl. OcblFaH 6alnaHbICTbl TancbipMmanapablH Ma3mMyHblH OKy ©Oafaap/iamachbiHa
COMKeCcTeHAipin, onapablH, HATUKENINITIH cabak bapbicbiHAa KyMeni baranay MaHbI3bl.

KopbITbIHAbINGN Kefe, XYPri3ifireH fblabiMU-34icTeMenik Tanaay GuanKka naHiH KOHTEKCTIK
Heri3fae OKbITYy NaHapasblK DalMNaHbICTbl XYMei YMbIMOACTbIPYFa MYMKIHAIK OepeTiHiH KepceTTi.
Byn Tacin du3MKanblK 3aHabIAbIKTapAbl 6acka naHAepAeH anbiHFaH BinimmeH GalinaHbICTbIpa
OTbIPbIM, OKylWbIAApAbIH, TeopUANbIK TYCIHIKTEPIH TepeHAeTyre, ecenTey XaHe 3epTrey
NafablnapblH AaMbITyFa OafbITTanadabl.

MaKanaga YCbliHbINFAH KOHTEKCTIK Tancbipmanap OuU3MKa MaHiHIH Ma3MyHbIH CcaKTaM
OTbIpbIM, MaTeMaTUKabIK ecenTeynepdi, Taxipnbenik 6aKkplnaydbl XKaHe AepeKTepai Tanaayab
@3apa YWTacTblpyablH a4icTeMeNnik KonaapblH cunatranapl.  [oHapanbik  HannaHbICTbIH,
HaTMXKENINIT OHbIH GM3MKaSbIK OKY MaKcaTTapblHA COMKECTIriHE }KaHe TancbipManapablH, FblAbIMK
HerisginiriHe Tayenai.

Ocblnaniia KOHTEKCTIK Herisge yMbIMAacTbipblAfaH NaHapanbik HannaHbic GU3MKaNbIK
HiniMHIH, KonaaHbanbl MaHbI3blH allyfa, OKYLIbIAAPAbIH FblbIMU OMNAYbIH AaMbITyfa KaHe
MeHrepreH 6ifiMmiH apTypAi OKYy MIHAETTEPIH LWelwyae caHanbl KOAAaHyblHA Kafdan »Kacanapl.
YCbIHbINFAH dAiCTEMENIK TICINAEPAiIH OKY HITUMKENEPiIHE bIKNasibliH TaXKipubenik 3epTrey apKpbl/ibl
Haranay angafbl )KYMbICTbIH MaHbI34bl 6afbITbl 60bIN Tabblnaapl.
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Abstract

This comprehensive paper explores the multifaceted aspects of fostering 21st-century
future skills among middle school students within an increasingly digitalized educational
ecosystem. As global socio-economic paradigms shift toward automation, artificial intelligence,
and ubiquitous computing, early secondary education serves as a critical developmental
threshold. The research examines key cognitive, social, and technological competencies - including
algorithmic thinking, critical digital literacy, collaborative problem-solving, and socio-emotional
resilience. Through detailed empirical insights, quantitative modeling, and theoretical analysis, the
study proposes an integrated pedagogical model designed to embed dynamic digital toolsets into
traditional curricula while safeguarding holistic cognitive development.

Keywords: Digitalization, future skills, middle school education, algorithmic thinking, digital
literacy, socio-emotional competencies, pedagogical framework, educational transformation.

INTRODUCTION

The rapid acceleration of digital technologies across all spheres of modern society has
fundamentally redefined the landscape of personal, academic, and professional performance.
Digitalization is no longer merely an auxiliary instructional tool within educational institutions;
rather, it has become the primary infrastructure shaping how knowledge is created, disseminated,
evaluated, and applied. In this context, the overarching mission of secondary education must
evolve beyond the simple transmission of static subject-based knowledge toward the intentional
cultivation of dynamic, adaptable 'future skills' - frequently operationalized as 21st-century
competencies, 4C skills (Critical thinking, Creativity, Collaboration, Communication), and advanced
digital fluency.

Middle school students (typically ages 11 to 15) represent a particularly critical demographic
in this structural transformation. Neurobiologically, adolescence is a period characterized by
heightened cognitive flexibility, significant prefrontal cortex maturation, and rapidly expanding
capacity for abstract reasoning. Socially and psychologically, middle school learners are actively
forming their identities, self-efficacy beliefs, and relational norms. Concurrently, they are 'digital
natives' immersed in multimedia environments, yet they frequently display a paradox: high
operational competence with recreational interfaces coupled with a profound lack of critical
digital literacy, computational reasoning, and structured self-regulation.



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland I

Furthermore, the transition from primary to lower secondary education introduces greater
academic complexity, departmentalized subject structures, and heightened expectations for
autonomous inquiry. When digital tools are introduced into this developmental juncture without
rigorous pedagogical structuring, students often default to superficial interaction patterns
characterized by cognitive distraction, information fragmentation, and passive content
consumption. Conversely, when digital technologies are purposefully integrated into inquiry-
based learning architectures, they serve as powerful cognitive amplifiers that enhance problem-
solving capabilities, cross-disciplinary synthesis, and collaborative engagement.

Consequently, educational systems worldwide face a double imperative: leveraging digital
tools to modernize pedagogical practices while systematically developing the higher-order
competencies that will enable middle schoolers to thrive in uncertain, automated, and hyper-
connected futures. This paper examines the core aspects of this developmental paradigm,
analyzing cognitive, technological, and socio-emotional competencies, detailing curriculum
integration models, presenting robust quantitative analyses, and addressing structural challenges.

Theoretical Foundations and Conceptualization of Future Skills

To systematically address the development of future skills, it is necessary to synthesize
current theoretical frameworks, such as those formulated by the OECD (Learning Compass 2030),
the World Economic Forum, and UNESCO. Future skills can be categorized into three
interdependent domains:  Cognitive-Computational Competencies, Interpersonal and
Collaborative Skills, and Self-Regulatory and Resilience Frameworks.

Cognitive-Computational Competencies

Cognitive-computational skills extend far beyond basic computer literacy or the passive
consumption of digital content. They encompass algorithmic thinking - the ability to decompose
complex problems, recognize pattern structures, formulate abstract representations, and design
step-by-step solutions. Algorithmic thinking enables learners to approach unstructured problems
methodically, breaking down multifaceted challenges into actionable sub-components.
Furthermore, critical digital literacy requires middle school students to evaluate the veracity, bias,
and algorithmic governance of online information, distinguishing between verified evidence,
mis/disinformation, and Al-generated outputs. In an era dominated by automated information
streams, critical digital literacy forms the foundation of informed civic participation and
intellectual autonomy.

Interpersonal and Collaborative Skills

In a digitalized educational environment, collaboration is no longer restricted by physical
proximity. Middle school students must learn to co-create knowledge in synchronous and
asynchronous virtual spaces, navigating cross-cultural communication protocols, digital etiquette,
and asynchronous project management. Effective communication now demands multimodal
fluency - the ability to synthesize narrative text, data visualizations, and interactive media.
Collaborative digital workspaces require students to negotiate shared goals, resolve task-related
ambiguity, and provide constructive peer feedback across geographically and culturally diverse
learning communities.

Self-Regulatory and Resilience Frameworks

The continuous influx of digital notifications, hyper-stimulating media, and remote learning
environments demands elevated levels of metacognition and self-regulation. Students require
explicit scaffolding to manage cognitive load, maintain focus, exercise digital wellness, and
cultivate emotional resilience when encountering technical friction or online peer dynamics.
Metacognitive awareness allows learners to monitor their comprehension, adjust learning
strategies in real time, and establish boundaries against digital exhaustion, thereby sustaining
personal well-being alongside academic achievement.
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Evaluation of Student Future Skill Competencies Before and After Digital Integration

Traditional Curriculum
B Digitally Integrated Model
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Competency Index Score (0-100)

Pic. 1 Evaluation of Middle School Future Skill Competencies Across Instructional
Frameworks

Empirical Findings and Quantitative Competency Modeling

To measure the rate of skill acquisition under digitalized learning conditions, an empirical
study was conducted involving N = 420 middle school students across four regional educational
districts over an academic year. The control cohort experienced traditional standardized
instruction, while the experimental cohort participated in a blended, project-based curriculum
utilizing learning management systems (LMS), simulation software, and collaborative cloud tools.

The empirical investigation was structured around a longitudinal pre-test/post-test
experimental design. Baseline assessments evaluated initial proficiencies across algorithmic
decomposition, critical information assessment, peer-to-peer digital collaboration, and self-
directed task management. Interventions in the experimental group included weekly problem-
solving modules using block-based coding, collaborative data mapping, and peer review via cloud
platforms. Data collection incorporated standardized cognitive testing, observational rubrics,
digital analytics from learning platforms, and self-reported metacognitive inventories.

The results demonstrated statistically significant gains in cognitive decomposition and digital
evaluation metrics within the experimental group. Furthermore, dynamic data modeling indicates
that skill acquisition follows a non-linear trajectory heavily influenced by the structured
pedagogical support provided during digital engagement.

Table 1
Distribution of Student Skill Growth and Digital Integration Performance Metrics
Skill Domain & Indicator Baseline Measurement Post-Intervention
(Pre-Intervention) Outcomes
Computational Thinking Index Score: 41.8 +6.2 Index Score: 78.4+5.1
& Decomposition (Low Proficiency) (High Proficiency, p < 0.001)
Critical Media Literacy Index Score: 37.5+5.8 Index Score: 82.1+4.9
& Bias Detection (Emerging Skills) (Advanced Mastery, p <
0.001)
Digital Self-Regulation Index Score:39.9+7.1 Index Score: 74.2 + 6.3
& Focus Control (Moderate Deficit) (Sustained Competency, p <
0.005)

To mathematically model the growth rate of future skill proficiency (S) over duration of
digital exposure (t), accounting for pedagogical support coefficient (a) and baseline digital
readiness (S_0), we utilize the binomial expansion sum function as illustrated in the technical
sample:

(x + a)*n = \sum_{k=0}"{n} \binom{n}k} x"k a*{n-k} (1)
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In Equation (1), the binomial expansion serves as an analytical proxy for combinatorial skill
accumulation, where x represents foundational cognitive capabilities, a denotes digital
intervention factors, and n corresponds to the instructional duration across academic terms. The
mathematical formulation demonstrates that maximum skill growth is achieved when pedagogical
scaffolding (a) is systematically synchronized with active, project-based digital manipulation rather
than passive media consumption.

Analysis of variance (ANOVA) conducted across subject sub-groups revealed that skill
transfer was highest when algorithmic principles were reinforced across multiple disciplines (F(3,
416) = 18.42, p < 0.001). Students who engaged in interdisciplinary digital activities exhibited
greater adaptability in applying computational reasoning to novel, non-routine scenarios
compared to those who received domain-isolated instruction.

Key Aspects and Strategies for Pedagogical Implementation

Developing future skills within middle school environments requires a structural shift in
pedagogical design. Rather than teaching digital skills in isolated computer science classes,
educational institutions must adopt an integrative approach embedded across humanities, STEM,
and arts subjects. Effective implementation depends on alignment across instructional materials,
teacher readiness, and digital infrastructure.

Gamification and Scenario-Based Learning

Middle school students respond exceptionally well to gamified educational environments
that incorporate clear goals, immediate feedback loops, and narrative progression. Scenario-
based digital simulations allow students to grapple with complex, real-world problems—such as
climate change modeling, urban planning, or historical role-playing—in a low-risk environment
where failure becomes an instructive iteration. By framing learning tasks as interactive challenges,
educators boost intrinsic motivation and encourage risk-taking in problem solving.

Gamified elements must be purposefully aligned with learning objectives rather than serving
as superficial rewards. Points, badges, and leaderboards should highlight collaborative milestones,
strategic problem solving, and reflective self-correction. When designed with pedagogical intent,
gamification transforms passive learning into active exploration.

Transdisciplinary Project Work

Future skills thrive in transdisciplinary contexts. For example, a single project combining data
analysis (mathematics), digital storytelling (language arts), and web design (technology)
encourages students to apply knowledge holistically. By working in collaborative online teams,
students navigate task delegation, dispute resolution, and joint artifact construction.
Transdisciplinary projects reflect real-world problem environments, teaching middle schoolers to
integrate disparate content areas into coherent solutions.

Furthermore, transdisciplinary learning encourages authentic audience engagement. When
students publish digital portfolios, present research via interactive webinars, or create multimedia
campaigns for community issues, they gain sense of ownership over their learning journey. This
authentic orientation strengthens communication skills and increases intrinsic commitment.

Digital Ethics, Safety, and Well-being

A major pillar of future skill development under digitalisation is ethical consciousness.
Middle school curricula must actively address cyberbullying, data privacy, algorithmic awareness,
and the mental health impacts of constant connectivity. Developing healthy digital habits early
ensures that students remain empowered, responsible agents in digital environments. Schools
must foster ethical reasoning frameworks that enable learners to critically evaluate their own
digital footprints and respect the rights of others online.

Digital citizenship programs should move beyond restrictive rules and prohibitions to focus
on proactive digital stewardship. Students learn to critically examine targeted advertising,
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algorithmic curation, and data security practices, helping them build critical agency in an
increasingly automated information landscape.

Institutional Ecosystems and Educator Professional Development

The successful realization of future skill development in middle schools relies heavily on the
broader institutional ecosystem. Teachers are the primary facilitators of this transformation, yet
many educators report feeling underprepared to teach emerging digital competencies.
Comprehensive professional development programs must move beyond technical software
training toward pedagogical modeling that demonstrates how to embed future skills into subject-
specific instruction.

Professional development should be continuous, collaborative, and embedded in daily
practice. Peer coaching, classroom observations, and co-designing digital learning modules allow
teachers to build confidence and pedagogical expertise over time. When educators experience
digital tools as learners, they better understand student cognitive load and can design more
effective learning environments.

Furthermore, school leadership plays a vital role in creating an environment conducive to
innovation. School administrators must allocate resources for modern digital infrastructure,
provide protected time for collaborative lesson planning, and encourage experimental teaching
methodologies. Establishing professional learning communities (PLCs) where teachers can share
best practices, analyze student work, and refine digital instructional strategies significantly
enhances institutional capacity.

Structural Challenges and Equity Barriers

Despite the undeniable benefits, several structural challenges inhibit the seamless
integration of future skill development in middle schools:

1. Digital Inequality and the Access Gap: Disparities in hardware availability, high-speed
broadband access, and home learning environments persist between urban and rural school
districts, creating an equity divide in skill acquisition.

2. Teacher Professional Development: Many educators lack formal training in modern digital
pedagogy, computational thinking integration, and advanced educational technology tools,
leading to passive or superficial digital usage.

3. Cognitive Overload and Distraction: Unregulated exposure to digital tools can induce
cognitive fatigue, shorten attention spans, and impair deep reading comprehension if not properly
moderated by structured classroom routines.

4. Assessment Limitations: Traditional standardized testing frameworks remain ill-equipped
to evaluate nuanced future skills such as creative problem-solving, collaboration, and ethical
digital judgment, requiring the development of dynamic portfolio-based assessment methods.

5. Curriculum Overcrowding: Rigid national and regional curricula often prioritize traditional
content coverage, leaving limited room for flexible, project-based learning activities required to
cultivate future skills.

Strategic Recommendations for Educational Policy

To overcome these structural barriers and maximize the impact of digitalisation on future
skill development, policy makers and educational leaders should consider the following strategic
initiatives:

e Curriculum Redesign: Modernize state and national curriculum standards to explicitly
embed computational thinking, digital literacy, and socio-emotional skills across all academic
disciplines rather than treating them as isolated electives.

e Continuous Professional Development: Implement sustained, practice-based professional
learning programs for teachers that emphasize digital pedagogy, formative assessment of future
skills, and inclusive classroom strategies.
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e Infrastructure Investment: Ensure equitable access to high-speed internet, reliable
hardware, and quality digital learning materials across all schools, prioritizing under-resourced
communities to bridge the digital divide.

* Innovative Assessment Frameworks: Transition toward multi-faceted evaluation systems
that incorporate digital portfolios, peer assessments, and performance-based tasks to capture
student progress in non-standardized competency domains.

e Family and Community Engagement: Develop workshops and guidance resources for
parents and guardians to foster supportive digital environments at home, reinforcing healthy
technology habits and collaborative learning.

CONCLUSION

The development of future skills in middle school students under digitalisation is an
imperative undertaking that requires deliberate, holistic pedagogical design. By framing
digitalisation not as an end in itself, but as a transformative medium for developing computational
thinking, critical media evaluation, collaborative fluency, and socio-emotional resilience,
educational systems can effectively prepare early adolescents for the complexities of an
automated world.

Future research should focus on longitudinal studies tracking the transition of middle school
students into higher education and the workforce, evaluating the persistence of digital future skills
over time. Furthermore, continuous refinement of teacher training frameworks and equitable
technology infrastructure will be vital to ensuring that all students, regardless of socioeconomic
background, acquire the competencies necessary to navigate and shape the digital future.
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examination of teachers' digital literacy within the contemporary educational ecosystem. It
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Introduction and Background Context

The global educational landscape is undergoing a profound structural shift driven by the
rapid convergence of digital technologies, cloud computing, mobile devices, and generative
artificial intelligence. Traditional educational models, which historically positioned the teacher as
the primary transmitter of factual information and the classroom as the exclusive physical site of
learning, are no longer sufficient to meet the demands of a knowledge-based economy. Modern
learners operate in an information-rich environment characterized by instant access to vast
amounts of unstructured data. Consequently, the core objective of contemporary schooling and
higher education has shifted from the simple transmission of static knowledge to the cultivation
of high-order cognitive capabilities, meta-subject competencies, critical thinking, and lifelong

learning autonomy.
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Within this evolving educational paradigm, the digital literacy of teachers has evolved far
beyond its initial definition as basic operational computer fluency. It is no longer viewed as an
isolated technical skill or an optional enrichment activity appended to traditional curricula.
Instead, teacher digital literacy is recognized as a fundamental core competency of the twenty-
first century, serving as an indispensable prerequisite for academic quality, instructional
innovation, and professional adaptability. The seamless integration of digital tools into daily
classroom activities enables educators to redesign the instructional dynamic, moving away from
passive, lecture-centered instruction toward highly interactive, student-centered learning
environments that foster collaborative inquiry and creative problem-solving.

However, achieving meaningful and sustainable digital transformation within educational
institutions requires significantly more than the physical provision of hardware or the haphazard
adoption of software applications. Effective technology integration demands a methodologically
sound, systematically implemented framework that aligns technological capabilities with specific
learning objectives, developmental psychology, and pedagogical principles. Without a clear
methodological foundation, digital tools risk becoming superficial novelties that distract from
cognitive goals rather than enhancing them. Therefore, investigating the conceptual frameworks,
methods, tools, and institutional leadership strategies for developing teachers' digital literacy
represents a critical strategic priority for educational researchers, curriculum developers, and
academic leaders.

Conceptual Frameworks and Structural Components of Teacher Digital Literacy

To construct an effective pedagogical system for teacher digital development, it is
necessary to establish a rigorous conceptual understanding of digital literacy and the theoretical
models that govern technology integration in instructional settings. In contemporary educational
theory, teacher digital literacy is defined as a complex, multi-dimensional construct that integrates
cognitive, technical, socio-emotional, and ethical capabilities. Rather than viewing digital literacy
as a single unified skill, researchers decompose it into several interconnected functional
dimensions based on international reference standards.

The European Framework for the Digital Competence of Educators provides one of the
most comprehensive models for understanding teacher digital literacy across its core operational
domains. The first domain, professional engagement, focuses on how educators use digital
technologies for professional communication, organizational reflection, collaborative networking,
and continuous professional learning. The second domain, digital resources, addresses the
teacher's ability to search, critically evaluate, curate, modify, and share digital learning materials
while adhering to copyright laws and open-licensing frameworks.

The third domain, teaching and learning, explores the teacher's capacity to design,
implement, and manage digital instructional strategies, foster student-led collaborative projects,
and support autonomous learning. The fourth domain, assessment and feedback, encompasses
the use of digital tools for formative and summative evaluation, data-driven learning analytics, and
personalized feedback delivery. The fifth domain, empowering learners, focuses on utilizing
technology to differentiate instruction, accommodate diverse learning needs, and foster active
student participation. Finally, the sixth domain emphasizes the teacher's responsibility in
facilitating students' own digital literacy, guiding them toward critical information analysis, ethical
online behavior, and creative digital production.

To guide educators in moving beyond superficial technology use, pedagogical research
provides robust conceptual models that structure how digital tools are embedded into lesson
design. The Technological Pedagogical Content Knowledge framework, developed by Matthew
Koehler and Punya Mishra, posits that effective technology integration occurs at the complex
intersection of Content Knowledge, Pedagogical Knowledge, and Technological Knowledge.
Content Knowledge represents the subject matter being taught, Pedagogical Knowledge
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encompasses the theories, methods, and strategies of instruction, and Technological Knowledge
refers to understanding digital tools and platforms. The model emphasizes that true pedagogical
innovation does not stem from technology alone, but from the educator's ability to select and
manipulate specific technological tools to represent specific subject content in ways that make it
accessible and engaging through sound pedagogical strategies.

Complementing this model, the SAMR Hierarchy, formulated by Ruben Puentedura, offers
a four-tier framework for evaluating the cognitive depth and functional impact of educational
technology integration. At the substitution level, technology acts as a direct tool substitute with
no functional change to the learning task, such as students reading a digital document instead of
a printed page. At the augmentation level, technology replaces traditional tools while adding
functional improvements, such as digital documents equipped with interactive hyperlinks,
embedded search functions, or instant built-in translation features. At the modification level,
technology allows for significant task redesign, such as using cloud-based collaborative
whiteboards where student groups co-create concept maps and peer-review written drafts in real-
time. Finally, at the redefinition level, technology enables the creation of entirely new learning
tasks that were previously inconceivable, such as students producing interactive web resources or
participating in global collaborative research projects. Moving upward through this spectrum
transforms teachers into innovative instructional designers and learners into active creators.

Methodological Strategies for Integrating Digital Tools in Classroom Practice

The successful implementation of teacher digital literacy in the classroom depends heavily
on adopting student-centered teaching methodologies that leverage technological capabilities to
promote autonomous inquiry, peer collaboration, and deep cognitive processing.

Blended learning represents an instructional methodology that strategically combines
face-to-face classroom instruction with structured, technology-mediated online activities. One of
the most effective structural implementations of blended learning is the Flipped Classroom model.
In a traditional classroom model, precious face-to-face instruction time is predominantly spent on
lower-order cognitive tasks, such as passive listening to teacher lectures and remembering factual
information, while higher-order cognitive tasks are assigned as unassisted homework. The Flipped
Classroom model completely inverts this sequence. In the out-of-class phase, students
independently engage with foundational theoretical content through structured digital resources,
such as short instructional video modules, interactive readings, or guided micro-learning units. In
the in-class phase, valuable face-to-face classroom time is entirely liberated from basic lecture
delivery and dedicated exclusively to active learning, collaborative problem-solving, structured
debates, case study analysis, and hands-on project work under the direct diagnostic supervision
and scaffolding of the teacher.

Guided Discovery Learning is another powerful inductive instructional strategy based on
constructivist learning principles. Rather than presenting students with explicit rules, definitions,
or formulas at the beginning of a lesson, digitally competent educators design scaffolded
environments where students actively explore data, observe patterns, formulate hypotheses, and
discover underlying principles independently. Digital environments provide an ideal infrastructure
for Guided Discovery. In foreign language acquisition, for example, teachers can provide students
with access to interactive linguistic corpora or web-based media platforms. Students analyze
authentic language examples in context, deduce grammatical rules through guided prompts, and
test their understanding through interactive digital exercises that offer immediate, diagnostic
feedback before the teacher provides formalization.

Gamification involves embedding game-design mechanics, such as immediate feedback
loops, progress tracking, achievement badges, point systems, interactive leaderboards, and
scaffolded challenge levels, into non-game educational contexts. When implemented with clear
pedagogical purpose, gamification addresses both intrinsic and extrinsic student motivation. It
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transforms routine practice into an engaging cognitive challenge, lowers affective barriers and
anxiety associated with formal testing, encourages low-stakes risk-taking and iterative learning
through trial and error, and provides teachers with immediate visibility into individual student
learning trajectories.

Practical Digital Toolkit and Practical Classroom Case Studies

A well-organized pedagogical toolkit allows digitally fluent educators to select appropriate
software based on specific instructional objectives, lesson stages, and subject requirements.

Educators can structure their technological resources across distinct functional categories.
For diagnostic assessment and knowledge activation, interactive platforms such as Kahoot! and
Mentimeter facilitate rapid diagnostic warm-ups, retrieval practice, real-time polling, and instant
visualization of whole-class understanding. For visual concept mapping and collaborative
brainstorming, infinite canvas platforms such as Miro and Padlet enable students to visually
organize complex ideas, co-create mind maps, track project workflows, and engage in
asynchronous group brainstorming. For lexical acquisition and spaced repetition, digital flashcard
platforms such as Quizlet support vocabulary building, spaced repetition algorithms, contextual
language discovery, and self-paced study modules. For cloud-based co-authoring and portfolio
creation, productivity suites such as Google Workspace, Canva, and Notion support real-time
collaborative writing, document revision histories, infographic design, and digital learning
portfolio curation. For formative digital assessment, tools such as Edpuzzle and Nearpod allow
teachers to embed interactive questions, audio notes, and analytical prompts directly into video
lectures, monitoring student comprehension in real-time.

Practical implementation can be observed through specific institutional case studies in
educational settings. In the first case study, focusing on foreign language acquisition, abstract
grammatical tenses were taught through an interactive, web-based platform named Tenseflix. The
platform structures grammar learning into media-driven discovery modules using authentic video
clips from popular culture. Students watch contextual video segments, observe target
grammatical structures in authentic usage, and complete scaffolded analytical tasks that guide
them to deduce grammar rules independently. Built-in interactive quizzes provide immediate
diagnostic feedback, allowing students to test their hypotheses. By shifting grammar discovery to
the online platform, face-to-face classroom sessions are liberated for communicative tasks, role-
plays, and spontaneous speaking practice.

In the second case study, focusing on master's-level coursework in educational leadership
and management, students analyze complex institutional models, administrative policies, and
organizational structures. To facilitate collaborative analysis, students utilize the interactive
whiteboard platform Miro. Working in small teams, students construct detailed mind maps that
illustrate administrative workflows, map out policy implementations, and peer-review
organizational strategies in real-time. Simultaneously, academic terminology and leadership
frameworks are reinforced through customized Quizlet study sets. This dual-tool integration
combines spatial visual mapping with systematic lexical retention, significantly enhancing
students' ability to synthesize complex administrative theories.

Furthermore, the emergence of generative artificial intelligence provides educators with
powerful capabilities to personalize learning and optimize administrative tasks. Digitally literate
teachers leverage Al tools to differentiate reading materials by adjusting syntactic complexity and
vocabulary levels for diverse student capability groups within the same class. They also utilize Al
to generate realistic, context-specific case studies for problem-solving activities and to automate
initial formative feedback on draft essays, supporting an iterative writing process for students
before final evaluation.
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Educational Leadership, Management, and Continuous Professional Development

Fostering digital literacy among teaching staff requires systemic support from educational
leaders and structured professional development models. School principals, department heads,
and academic leaders play a decisive role in cultivating an institutional culture of digital innovation.

Educational leadership must focus on three core administrative responsibilities. First,
leaders must ensure infrastructure and technical support, providing equitable access to hardware,
high-speed internet, and reliable software licenses while establishing accessible technical
assistance to minimize teacher frustration. Second, leadership must establish psychological safety
and an innovation culture that encourages pedagogical experimentation and supports teachers
through the learning curve without fear of failure during early technology adoption. Third, leaders
must ensure strategic alignment, aligning digital tool adoption with institutional learning goals
rather than imposing uncoordinated technology requirements.

Traditional, one-time technology workshops often fail to produce long-term changes in
teaching practice. Effective professional development models for teacher digital literacy
emphasize continuous, collaborative learning. Peer coaching and mentorship models pair
technologically advanced teachers with colleagues seeking to improve their digital skills, enabling
them to co-design lessons and conduct constructive peer observations. Establishing professional
learning communities allows faculty groups to meet regularly, analyze student learning data, share
digital teaching strategies, and troubleshoot integration challenges. Additionally, iterative action
research encourages teachers to conduct small-scale research projects within their own
classrooms to evaluate the impact of specific digital tools on student engagement and academic
achievement.

Ethical Considerations, Systemic Challenges, and Strategic Solutions

While the benefits of teacher digital literacy integration are substantial, educators and
administrative leaders must address several technical, ethical, and organizational challenges to
ensure equitable and effective implementation.

First, disparities in student access to hardware devices and reliable, high-speed internet
connections can aggravate existing educational inequalities. Digitally competent teachers and
leaders must adopt a mobile-first approach, selecting low-bandwidth software applications and
maintaining offline-accessible digital learning resources within school facilities. Second,
introducing an excessive number of disparate software applications can lead to cognitive overload
for students and burnout for teachers. Strategic planning dictates selecting a minimal, versatile
core suite of digital tools that are integrated consistently across multiple academic subjects rather
than adopting superficial tools indiscriminately.

Third, the widespread accessibility of generative Al models requires a fundamental
redesign of traditional assessment strategies. Rather than relying exclusively on homework essays,
educators must shift toward authentic, process-oriented assessments, such as live oral defenses,
interactive classroom presentations, collaborative group projects, and reflective learning
portfolios that document the learning process over time. Fourth, schools and universities must
establish strict protocols regarding personal data protection, secure authentication, copyright
compliance, and student privacy when utilizing third-party digital platforms, ensuring full
compliance with national regulatory standards.

Conclusion and Future Perspectives

The digital literacy of teachers represents far more than a technical skill set; it constitutes
a fundamental transformation of instructional culture, teaching methodology, and educational
leadership. Technological tools, when implemented without a clear methodological vision, remain
passive novelties that offer limited cognitive value. However, when integrated through established
theoretical models such as the TPACK framework, the SAMR hierarchy, flipped classroom
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structures, and guided discovery strategies, digital tools serve as powerful catalysts for learner
autonomy, critical thinking, and collaborative engagement.

The long-term success of digital transformation within educational systems depends on
continuous professional development for teachers, methodological flexibility, and an institutional
commitment to building safe, equitable, and ethically sound digital learning environments. Future
research must continue to examine the evolving synergy between human pedagogy and emerging
educational technologies, ensuring that technology remains an empowering, inclusive bridge to
lifelong learning and academic excellence.
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OU3NKA MNoHIH OKbITYLA HAHA
TEXHOJIOTUANAPLABIH A/TATbIH OPHbI

C. HypkacbimoBa

J1.H.l'ymunes aTtbiHAafbl Eypasmna yaTTbiK YyHUBepcuTeTi, AcTaHa, KasakcTaH
M. N6aiaynna

J1.H.Tymnnes aTbiHAafbl Eypasua yATTbIK yHUBEpCcUTeTI, ACTaHa, Ka3aKkcTaH

AHpatna. Makanaga Kannbl 6inim GepeTiH MeKTenTe ¢M3MKa MNHIH OKbITyAa *KaHa
aKNapaTTblIK-KOMMYHWUKAUMANBIK TEXHONOTMANAPAbI KONAAHYAbIH MaHbI3bl, MYMKIHAIKTEPi MeH
d4icTeMenik Herisaepi KapacTbipblnaabl. BupTyanapl 3epTxaHanap, KOMMNbOTEPAIK MOAENbAEY,
CaHAbIK eley AATYMKTEPI, TONbIKTbIPbIAFAH KaHEe BMPTYanabl WbIHAbIK, MHTEPAKTUBTI TaKTa,
KALWbIKTaH OKbITY NAaTGOpManapbl MeH KacaHAbl MHTENNEKT KypangapbliHblH, OKYy YAepiciHAaeri
OPHbI TanAaHaabl. *KaHa TEXHONOTMANAPAbIH OKYLUbINAPAbIH, TaHbIMAbBIK BenceHainiriH apTTbipyFa,
dU3nKanbIK KyObINbICTAapAblH, M3HIH TepeH TyCiHyre »aHe OYHKUMOHANAbIK CayaTTbiNbIKTbl
KanbINTacTblpyfa bikNanbl kepceTineai. COHbIMEH KaTap 0N1apapbl eHridy 6apbiCbiHAA Ke3aeceTiH
KMbIHAbIKTAPp aKblHAANbIN, MyFaniMaepre apHaafaH aficTeMeniK yCbiHbICTap bepinea;.

TyniH  ce3pep: dM3MKaHbl  OKbITy  AicTeMeci,  aKMnapaTTblK-KOMMYHMKAUMANBIK
TexHoNormANap, BUPTyanapl 3epTxaHa, KOMMNbIOTEPAIK MogeNbAeY, UMOPAbIK Binim bepy, KacaHabl
WHTENNEKT, GYHKLMOHANAbIK CayaTTbI/bIK,.

Kasipri KoFaMHbIH AaMy Ke3eHi UMbpabiK TpaHchoOpMaLMAMEH, aknapaT KeNeMiHiH Keaen
BCYIMEH X3HE FblNbIMU-TEXHUKANbIK MPOrPecTiH, KapKblHAbI KypyimeH cunatTanagpl. MyHaan
}araanaa 6inim 6epy KyMeciHiH anablHAA KaHa MiHAETTep Typ: OKylbifa AarbiH binimai 6epin
KaHa KoMmali, oHbl ©3 DeTiHLe i3aeyre, Tangayra, CbiHM TypfblaaH 6afanayra »aHe NpakTMKada
KONAaHyfa ynpeTty KaxkeT. KazakcTaH PecnybamkacbiHbiH, «binim Typanbl» 3anpiHaa 6inim 6epy
YKYMeCiH aknapaTTaHablpy, *KaHa OKbITY TEXHONOTMANAPbIH EHri3y XaHe 6iniMm anywblnapapiH
bYHKUMOHANAbIK CayaTTblNbIFbIH AaMbITy Backim BarbITTapabiH 6ipi peTiHae benrineHreH [1].

®ur3mKa — TaburaT KybblNbICTapbIHbIH, *aaMbl 3aHAbIAbIKTapPbIH 3€PTTENUTIH ipreni FbiabiM.
MeKTen KypcbiHAafbl GU3MKa NaHI OKyLIbIAAPAbIH, FblbIMM AYHUETAHbIMbIH KaabiNTacTbipyaa,
NIOTUKaNbIK »KaHe abCTpaKTini oMnaybliH AamMbiTy[a epeklle pen aTkapadbl. Ananga du3amKaHbl
OKbITyZda bipkaTap KublHAbIKTap 6ap. OnapAblH KaTapbiHA4a KenTereH KyOblabiCTapAblH, Ke3sre
KepiHOeNTIHAIr (3N1eKTPOMarHMTTIK epic, aTOM KyYPbIAbICbl, AAPOMbIK peakumsnap), Kenbip
npouecTepiH, eTe Kblngam Hemece oTe 6asy Kypyi, COHAAM-aK MeKTen 3epTxaHaNapblHbIH,
KaXKeTTi Kypan-*kabablkneH TOo/blK KamTamacbkl3 eTinmeyi 6ap. OcblHOaM »Kafoarnapda KaHa
TEXHO/IOTMANAP OKYy MaTepuasiblH KepHEeKi, TYCIHIKTI 3He KpI3bIKTbl €TiN YCbIHYAbIH THimAai
KypasblHa alHanaabl.

CoHfbl blngapbl 6inim 6epy canacbiHAa BWMPTyandbl 3epTxaHanap, WMHTEPaAKTUBTI
MoAenbAep, CaHAblK efley KeweHAepi, TOMbIKTbIPbIAFAaH JKoHe BUMPTyandbl WbIHAbIK
TEXHONOTMANAPbI, COHAAM-aK, *acaHAbl MHTENNEKTKE HerisaenreH Kypangap KeHiHeH Tapanyaa.
OnapAbiH, apKalcbiCbl PU3MKaHbl OKbITYAbIH Oenrifi bip maceneciH wewyre MyMKiHAIK 6epes;.
JereHMeH TexXHONIOrMAHbI Xal FaHa KOAZaHYy OKbITYy canacblH e3AiriHeH apTTblpManidbl: OHbIH,
TMiIMAiNIri MyranimHiH sgictemenik webepniriHve, cabakTblH, MaKCaTbliHA KoHE TeXHO/OMMsHbI
TaHJayablH Herisainirine Tikenen 6aiaHbICTbI.

OcblfaH 6alnaHbICTbl  MaKanaHblH ~ MakcaTbl — @WU3MKa MNaHIH  OKbITyAa KaHa
TEXHONOTMANAPAbIH, anaTblH OPHbIH aHbIKTAY, ONapAblH, AMAAKTMKANAbIK MYMKIHAIKTEPIH Tanaay
XOHe MeKTen TaxipubeciHae TMiMmAj KongaHy 6oMbiHLWa saicTeMeNliK YCbIHbICTap a3ipey.




Proceedings of the 14th International Scientific Conference

MaKcaTKa *KeTy YLiH Kefeci MiHAeTTep KonbIAab:

1. «XaHa 6inim Gepy TEXHONOTMANAPbI» YFbIMbIHbIH Ma3MyHbIH »KaHe OHblH QU3MKaHbI
OKbITyZafbl epeKLEeNiriH arkblHAAY;

2. ¢u3nka cabafblHAa KONA@HbINATbIH 3aMaHayM TexXHONOrMsNapAblH TYPAepiH KikTen,
0NapAblH AMOAKTUKANBIK MYMKIHZIKTEPIH CMNaTTay;

3. ’KaHa TexHonorManapabl eHrisy KesiHae TyblIHAANTbIH KMbIHAbIKTAPAbl aHbIKTAY;

4. Mmyranimaepre apHanfaH NpaxkTUKabIK YCbiHbICTAp b6epy.

Meparornkanbik aaebunetTte «binim 6epy TEXHONOTMACHI» YFbIMbl OKbITY MaKcaTblHa Kenini
TYPAE KO/ KeTKizyre OarfblTTanfaH, angplH ana xobanaHfaH dpeKkeTTep KyWeci peTiHae
KapacTblpblnaapl. K. CeneBko neaarorvkasnblK TEXHONOTMAHbLIH, Herisri 6enrinepi peTiHae
KOHLENTYyanablNblKThl, KYNEeNinikTi, BacKkapbIMAbIbIKTbI, TUIMAINIKTI KoHe KalTa
AHFbIPTbIMAbIABIKTbI aTalabl [2]. AFHM TEXHONOMUSA — Ke34eUCOoK ToCiNAEePAiH, MUbIHTbIFbI eMec,
HaTUKeci BoNKaHATbIH KaHe BacKka MyFanimaep KalTanarm anatblH XKyne.

*aHa TexHonorvAnap Aen  34eTTe  akMapaTTbiK-KOMMYHWKaUMAAbIK — Kypandapfa
(KomMnblOTEP, MHTEPHET, MyNbTMMeAMa, UMOPAbIK —AaTynkTep, Mobuabai  KOCbIMLIaNap)
HerisgenreH OKbITy TacingepiH anTagbl. E.C. Monat neH M.KO. ByxapkuHa atan eTKeHAew,
aKnapaTTblK TEXHOOrMANAP ©3iHeH-e3i HiNiMm canacbiH apTTbipMaiabl; onap Tyafafa bafbiTTanfaH
nefarormkanblk TEXHONOrMANAPMEH (KODaNbIK OKbITY, bIHTbIMAKTACTbIKTAa OKbITY, AeHrennen
capanan OKbITy) ylITacKaH/aa faHa HaTuxKe bepeai [3].

®ur3MKaHbl OKbITY[a KaHa TEXHONAOTMANAPAbIH MaHbI3bl MaHHIH ©3iHAIK epeKLlenirimeH
TyCiHgipineni. ®u3nMKa — 3KCNEePUMEHTTIK FblbIM, COHAbIKTAH OKylbl KybOblAbICTbl Hakbliam,
enWen, HaTMXKeCIH Tandaybl TWic. MaHa TEXHONOrMANAP OCbl TaHbIMAbIK UMKALIH 9P Ke3eHiH
Konaanapl. byn 1-cypeTTe KepceTinreH.

1. bakbinay
aHuMauwnsnap, Mmogenbaep

5. KopbITbiHAbINAY 2. Onwey

TaHBICTLIPY, Ta/Kbl1aY caHAbIK faTyMKTep

XKana

TexHonoruanap

4. Mopenbaey ) 3. Tanpay
napameTpnepai esrepty kecTenep, 6arnapnamanap

Cypet-1. XaHa TexHonornmanapaplH KeseHAaepi

- BaKblnay — aHMMaumMsanap MeH MoAeNbaep Ke3re KOPIHOENTIH NpoLecTepai KepHeKi eTen;

- @Jllley — CaHAbIK AaTYUKTEP AePeKTEPAi HAaKTbl yaKbITTa *KMHanM, rpaduK TypiHae KepceTeai;

- Tangay — 31eKTPOHAbIK KecTenep MeH apHalbl bardapnamanap AepekTepai eHAaeyAi
KeHinaeteai;

- MoAenbAey — OKylWbl NapaMeTpaepAi e3repTin, HITWMXKEHIH Kanal e3repeTiHiH bipaeH
Kepeai;
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- KOPbITbIHAbINAY — UMOPbIK Kypanaap HOTUMKEHI TaHbICTbIPY MeH Ta/KblaayFa MyMKiHAIK

bepeai.

MeKTten TaxipubeciHae KeHiHEeH KO/AaHbINATbiH TEXHOAOrMANAPAbl ANAAKTUKANbIK
Kbl3MeTiHe Kapal TemeHaeri 1-kectegerinen »xikteyre 6onasbl.

1 Kecme
TexHonorua Mbicanaap Heri3ri KonaaHy
TYpi ANNAKTUKANbIK, Mbicansl (Gpu3smka)
MYMKIHAIT
BupTtyanapl PhET Kesre doToaddekT,
3epTxaHanap MmeH | Interactive KepiHOenTiH anekTp Ti3beri, ras
Moaenbaep Simulations, KyOblnblcTapapl MO/IEKY/TAaNAPbIHbIH,
Algodoo, Kepcery, KO3Fa/bIChbl
«BupTtyanapbl napameTpaepai  epkiH
3epTxaHa» esrepty
CaHAablK enwey Vernier, HaKTbl EpKiH Tycy
3epTxaHanapsbl PASCO, «Releon» | akcnepumeHTTe YAEYiH aHbIKTay, TOK
OATUMKTeEpI, AepeKkTepai 421  3pi | NeH KepHeyai enwey
cMapTdoH KbIAAAM KUHAY
OATYMKTepi
(phyphox)
TONbIKTbIPbI/IFA AR- Y enwemai ATOMm
H »KoHe BMpTyandbl | KocbiMwanap, VR- | HbiCaHOapMeH  63apa | KypblabiChbl, KyH
WwbIHAbIK (AR/VR) Kesinaipikrep apekeTTecy )yheci, MarHuT
©PICIHIH, CbI3bIKTapbl
NHTepaKTMBTI NHTepakTns CabaKTblH, TonkbiHOApPAbI
TaKTa KoHe | Ti NaHenb, | KBPHeKIAIri MeH | H MHTepdepeHLMACHI,
MynbTUMeaNa benHecabaKkTap, KapKbIHbIH apTTbIpy ONTUKANbIK,
aHUMaumsnap KybblnbicTap
OHNamH- Bilimland, enen Kepi TakblpbIn
nnatdopmanap  meH | Kahoot!, Google | balnaHsbic, COHbIHAAFbI TEcT,
Haranay Kypangapbl Forms, Plickers KaNbINTaCTbIPYLUbI VFbIMZbIK CYpaKTap
baranay
acaHabl YaTt-60TTap, ekeneHgipinre Ecentepai
NHTENNEKT Kypanaapbl | 6enimaentill okbITy | H KeMEeK, ecen | Tangay, TYCiHAOiPMEHI
Xynenepi WblFapyda KadamablK | ap neHrenre
KeHec benimaey
MeKTen TaxipmnbeciHae KeHiHeH KOAdaHblAaTblH TEXHOAOTMANAP
BupTyanapl 3epTxaHanap — @U3MKaHbl  OKbITydafbl €H KeH TapanfaH KaHa

TexHonormanapapiH, 6ipi. ONap MeKTENTe »KOK HemMece KayinTi Kypan-*KabablKTbl KaxKeT eTeTiH
Toxipmnbenepai acayfa MyMKiHAIK Oepegi. Mbicanbl, PaAMOaKTMBTI blAblpayabl, S4PObIK,
peaKkuManapdbl, *KOfapbl KepHeyni TisbeKkTephi HaKTbl CbIHbINTA KOPCETY MYMKIH emec, an

KOMMbIOTEPNIK MOZE b apPKblbl OKYLLIbI 0ON1apAbl Kayincia 3epTrei anaabl.
Konopago yHuBepcuteTiHae a3ipneHreH PhET WHTepakTuBsTi

cnmynaumAanapbl  OCbl

HafbITTbIH TaHbIMAN Mbicasbl 60/1bIN Tabblnagpl. K. BUMaH *KaHe OHbIH apinTecTepiHiH, 3epTTeyiHae
Aypbic *obanaHfFaH cUMyNALMANAP OKYyLLblNapFa KybbiabicTapabl ©3 beTiHLLe 3epTTeyre, rMnoTesa
YCbIHbIM, OHbl TEKCepyre Kafdal KacalTbiHbl oHe Kelbip »Karganapia HaKTbl Kypas-
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KabAbIKNeH YMbICTAH Kem TyCnenTiH HaTuxke 6epeTiHi KepceTinreH [4]. CumynaumaHbIH,
apTbIKWbINbIFbI — O KYObINbICTbIH, KOPiHOENTIH 6eniriH (371eKTpoHAAPAbIH KO3FanbiCbl, epic
CbI3bIKTaPbl, KYLL BEKTOP/1apbl) KEpHEeKi Typae beliHenenai.

JereHMeH BUPTYyanbl TaxKipnbe HaKTbl IKCNEPUMEHTTI TOJIbIK aAMaCTbipmaybl THiC. OKyLbl
HaKTbl KYPAJIMEH YKYMbIC iCTeY AafabICbiH, B/LeY KaTenikTepiH 6aranayabl }KoHe IKCNEePUMEHTTIK
M3EHMETTI TEK HaKTbl 3epTxaHaaa urepedi. COHAbIKTaH eH TUIMAI 01 — BUPTYaabl XKOHE HAKTbI
ToXipmnbeHi ynnectipy: anabimeH mogenbae 60/3KamM Kacan, KeniH OHbl HakTbl Taxkipubene
TeKcepy Hemece KepiciHue.

3amaHaym caHAbIK 3epTxaHanap TeMnepaTypa, KbICbiM, KYLL, XblAAaMAbIK, YAEY, TOK KyLli,
KepHey, *apblK aHe AblObiC AeHreniH elWenTiH JaTYNKTEPAEH KoHe AepeKkTepai eHAenTiH
baroapnamanbik KamTamacbia eTydaeH Typaabl. OnapabiH 6acTbl apTbiKWbIIbIFEI — ©Llley
HOTUMKeNepi HaKTbl yaKblTTa rpaduK TypiHAe wWbifaabl. byn okyuwbiFa GM3MKanbIK LWamanap
apacblHAafbl TOYENAiNiKTI BipAeH Kepyre KaHe TanaJayra MyMKIHAIK bepeg.

Mbicanbl, «MaTemaTuKanblk, MasTHUKTIH Tepbenici» TakblpblOblHA@ KO3Fa/iblc AATYMFI
bIFBICYAbIH,  YaKbITKa Toayenminik rpaduriH bipHewe cerkyHATa canagbl. OKylbiAap KinTiH,
y3bIHAbIFbIH ©3repTin, NepUoATbIH Kana e3repeTiHiH baKblnanapl XaHe dopmMynaHbl e3aepi
«awaapl». CoHaan-aK cmapTPoHAaFbl KipiCTipinreH AaTyMKTepai (akcenepomeTtp, MarHUMTomeTp,
MWUKPOdOH) NaaanaHaTblH TEriH KOCbIMLIANAP 3epTXaHacbl Halap KabablKTanfaH MeKTenTep
yWiH HaKTbl 6banama 60na anagabl.

ToNbIKTbIPbIAFAH WbIHABIK (AR) TexHoNormMacbl HaKTbl opTafa UMOPAbIK HblcaHAAPAbI
Kocabl, an BUPTyanap! WbiHAbIK (VR) OKyLbIHbI TONbIKTAMN KacaHabl opTafa eHaipei. Pr3nkana
byn TexHonormsnap acipece aTom MeH A4p0 GM3MKACbl, aCTPOHOMMWSA, 3EKTPOMArHeTU3m
TakblpbiNTapbiHAa TMiMAI. OKyLbl aTOM MOAENIH «KOJIbIHA aNbIN», KaH-HKafblHaH alMHANAbIPbIN
Kepe anafdbl, MarHUT ©PICiHIH KeHICTIKTIK KypblAbIMbIH  Bakblianabl, KyH yheciHaeri
NNaHeTanapAplH KO3FaNbICblH MacwTabneH canbicTbipadbl. MyHAan Taxipnbe abcTpakTini
yFbIMAapabl HaKTbl BeliHere aHanAblpPbIN, OKYLWbIHbIH KEHICTIKTIK OMAayblH AamMmblTadbl.

FapBapg, yHWBEepcUTeTiHiH, npodeccopbl . Masyp yCbiHFAH «e3apa OKbITy» (Peer
Instruction) aaici dM3MKaHbI OKbITyAafbl MHTEPAKTUBTI ToCiNAEPAiH *KapKblH Mbicanbl BOAbIMN
Tabbinaabl [5]. DAICTIH MaHI MblHaAa: MyFaniMm YFbIMAbIK Cypak KOAdbl, OKYLbIIAP andblMeH KeKe
ayan bepeni, coaaH KeRliH »KynneH Tankblnan, KahTa gaybic Hepeai. bactankpiaa 6ya yuiH
apHalbl NynbTTEP (KNMKepaep) KonadaHbinFaH 6onca, kasip Kahoot!, Plickers, Mentimeter cusKkTbl
OHNANH-Kypanaap byn yaepicTi Ke3 KenreH CbiHbINTa YbIMAACTbIPYFa MYMKIHAIK Oepea,.

MyHAan KypangapablH, apTbIKWbIIbIFbI — MyFfaniM CbiHbIN GOMbIHLIA KayanTapabliH,
yAecTipinyiH bGipaeH Kepeai »aHe OKylWblnapdblH, KaHdam YFbIMAbl  AYPbIC TyCiHOereHiH
aHbIKTalMabl. byn KanbinTacTblpylibl 6afanaydblH, HErisri KafmMaacblHa TO/bIK COMKEC Keneai:
Haranay oKbITyAbl TY3ETYre Kbi3MeT eTe/i.

Lindpnbik 6inim bepy pecypctapbl «TeHKepinreH cbiHbiny» (flipped classroom) moaenin
Ky3ere acblpyfa oAn awaapl. byn moaenbie OKylbl XaHa TEOPUAAbIK MaTepuanmeH ynae
belHecabak Hemece 3NeKTPOHAbIK OKY/IbIK apKbl/ibl TaHbICaAbl, an cabak yaKblTbl €Cen WbifapyFa,
Toxipmbe »acayFa aHe Tankblnayra apHanaabl. Pusmka yuwiH byn ete Tvimai, cebebi cabakra eH,
KMbIH Benim — 6inimai KonaaHy KeseHi — MyFaniMHiH Tikenel KongaybimeH etedi. Bilimland, Online
Mektep cuAKTbl OTaHAbIK NaaThopmanap Kasak TiniHAeri BuaeocabakTap MeH WMHTEePaKTUBTI
Tancbipmanapabl yCbiHaabl.

CoHfbl Xblngapbl 6inim 6epy canacbiHa *KacaHAbl MHTENNEKTKE HerisgenreH Kypanaap
benceHai eHe H6acTtaabl. PU3MKaHbI OKbITYAa onap bipHelle HafbiTTa KOMAaHbIYbl MYMKIH: ecen
WbIFapyAblH, KafaMablK TyCiHAipMeCiH 6epy, OKYLWbIHbIH AeHreniHe cail KocbiMLUa TancbipMmanap
KypacTbipy, Myfanimre cabak »KOCNapblH, YFbIMAbIK CypaKkTapAbl KaHe bafanay Kputepuinepi
a3ipnieyre KemekTecy. benimaenrilw oKbITY *Kynenepi OKyLWbIHbIH KaTenepiH Taaaan, OfaH KeKe oKy
TPAeKTOPMACHIH YCbiHabl.
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CoHbiMeH bipre »kacaHabl WMHTENNEKTTI KongaHy benrini 6ip Toyekenaepai Tyfbi3adbl:
OKYLLbl ecenTiH, AalblH XayabblH anbin, ©3i oMnaHbaybl MYMKIH, an Xyihe Kelae KaTe Hemece
Aanci3 aknapat 6epyi bIkTMMman. CoHAbIKTaH MyFaniMHiH MiHAETI — OKyLUblNapabl 6y Kypanaapabl
«KBMEKLLI» peTiHAe CblHW TypfblaaH NaganaHyfsa yMpeTy, XayanTbliH AYPbICTbIFbIH GU3MKAbIK,
3aHJap MeH ealiem bipaikTepi apKblabl TEKCepydi Tanan eTy.

*aHa TexHonorvAnapAblH,  MYMKIHAIKTEPI  MOn  OonfaHbIMEH, oOnapabl  MeKTen
ToxipubeciHe eHri3y bipkatap KMblHAbIKTapMeH 6ali1aHbICTbI:

1. Matepuranablk-TexHuKanblk, 6aza. Kelibip meKkTenTepae, acipece ayblnapiK Kepaepae,
KOMMblOTEPAeEp, TYPAKTbl MHTEPHET BaliNaHbICbl KaHe CaHAblK 3epTXaHa »KabablKTapbl
YKETKINIKCI3.

2. MyfaniMHiH UMPPABIK KY3bIPETTINIM. TEXHONOTMAHBI TUIMAI NaidanaHy YiliH MyFfaniMm OHbl
TEXHMKA/bIK TYPFblAaH MEHrepin KaHa Konmal, aicTemenik TypfblaaH cabakka aypbic
eHrize 6inyi Kaxer.

3. Kasak TiniHgeri umdpnblk pecypcTapgplH, wekteyainiri. Cananbl CUMynAaUMANap MeH
barnapnamanappiH easyip 6eniri WeT TingepiHae a3ipaeHreH.

4. TexHonorumara wamagaH TbiC CyMeHy. KepHeKinikke Ken KeHin 6eniHin, ¢u3MKanbik
MafblHaHbl Taaday, ecen LWblFapy XoHEe HaKTbl 3KCMEPMMEHT eKiHLIi OPbIHFA bICbIPbIAbIM
Kany kayni 6ap.

5. [leHcaynblK CaKTay Tanantapbl. JKpaH andplHAa y3akK OTbIpy OKyLWbIIapAblH, Ke3i meH
KaNMNblHa TepIic acep eTyi MyMKIH, COHAbIKTaH CaHMTaPbIK HOPManapabl CakTay KaxkeT.
Horapblga TanaaHfaH MYMKIHAIKTEP MEH KWbIHAbIKTApAbl eckepe OTbipbin, du3nKa

MyFfanimaepiHe MbiHaaam ycbiHbiCcTap 6epyre 6onaabl:

e MakcaTtraH TexHonormara Kapam Xypy. AnabiMeH cabaKTblH OKY MaKkcaTblH alKblHAAM,
KeMiH CON MaKcaTKa KeTyre eH KOoJlalbl Kypanapl TaHAay KepeK; TeXHONOrns cabakTbiH
«be3eHaipyi» emec, MaKcaTKa *KeTy Kypasbl 601ybl THiC.

e BupTyanapl KaHe HaKTbl TaxKipubeHi yhnectipy. Mogenbae 0o0mKam Kypy — HaKTbl
Toxipmnbene Tekcepy — HOTUMKEHI CaNbICTbIpy Ti30EriH KoaaaHy OKYLLIbIHbIH, 3epTTeyLUinik
OaFabICbiH AaMblTapbl.

e OkyuwblHbl benceHai cybbektire alHanablpy. [aibiH  aHMMaUMAHbLI  KepPCeTyMeH
LEKTE/IMEN, OKYLUbIFa NapaMeTp/epi e3repTin, 3aH4bl/bIKTbl ©3i aHbIKTAUTbIH 3epTTey
TancblpmanapbiH 6epy.

e Kepen kepi 6atnaHbICTbl XKyHeni NainganaHy. Op TaKblpbINTa YFbIMABIK CypPaKTap apKbibl
OKYLLUbITApAblH TYCIHIMH TEKCEPIN, KaTe TYCIHIKTepAi Aep Ke3iHae Ty3eTy.

e KosmkeTimaj Kypangapabl nanganaHy. ApHaribl abaplik ok 6onca, cMapTOOH AaTYMKTEPI
MeH TeriH OHAANH-CUMYAAUMANAPAbI TUIMAI KONAaHY.

e Lundpnblk cayaTTbiAbIK, NEH aKaZeMUANbIK afanablKTbl KanbinTacTblpy. MacaHapbl
MHTENNEKT KypandapblH KOAAAHFAaHAAQ OKYLWbIAAH LWeLWiM KOAblH TYCIHAIPYAI *KoHe
HOTUXKEHI TeKcepyai Tanan eTy.

e Kocibu mamyabl y34iKci3 )anfacTblpy. MyranimaepaiH GinikTiniKTi apTTbipy KypcTapbiHa,
aaictemenik bipnecTtikTepaeri Taxipnbe anmacyra KaTbiCybl MaHbI3abl.

Mbican peTiHae 8-CbiHbiNTafbl «OM 3aHbl» TaKblpblObIHAAFbI CabaKTbIH, KyPblJbIMbIH
KenTtipyre 6onaabl. CabakTbiH 6acbiHAa okyuwbiiap PhET cumynauumaceiHOoa KepHeyai e3repTe
OTbIpbIM, TOK KYLWIiHiH Kanan e3repeTiHiH BaKblnanabl XaHe Honxkam Kacahapl. KeliH TonneH
CaHAbIK aMmnepmeTp MeH BOAbTMETPAI KONAAaHbIN, HAKTbl Ti30eKTe enlley Kyprizei, HOTUKECIH
JNEeKTPOH/bIK KecTere eHrisin, Tayenginik rpadurid canagpl. Cabak COHblHAA OHAMH-Kypan
apKblabl YFbIMAbIK CypaKTapFa »ayan 6epin, myfanim CbIHbINTbIH, TAKbIPbINTbl MEHrepy AeHremni
b6ipaeH aHbikTanabl. Ocbinarwa b6ip cabak asacbiHAa bBipHelle TeXHONOMMsA ©3apa TOJbIKTbIPbIM,
OKYLLbIHbIH, 6enceHai TaHbIMAbIK 9peKeTiH KaMTamMachI3 eTes;.
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KopbITbIHAb!

HyprizinreH Tangay GuM3MKa MNaHiH OKbITyda aHa TeXHONOrMANapAblH MaHbI3abl 3pi
KOMKbIPAbl OPbIH anaTbiHbIH KepceTTi. BupTyanapl 3epTxaHanap MeH KOMMbKOTEP/IK moaenbaep
Ke3re KepiHBeWTiH »KaHe KayinTi KyOblnbiCTapAbl KOPHEKI eTedi, CaHAbIK e/lley KelleHAepi
3KCNEPMMEHTTIH, A21AIN MEH Xbl1AaMAbIFbIH apPTThipadbl, TOMALIKTbIPbIAFAH KOHE BMPTyanapl
WbIHAbIK abCTpakKTiNi  yrbiMaapAbl HaKTbl bOelHere alHanablpadbl. WMHTepakTueTi Oafanay
Kypanaapbl myfasiMmre »kegen kepi 6annaHbic bepeai, an KalbiKTaH OKbITY naaTdopmanapbl MeH
YKacaHAbl MHTENNEKT Kypanaapbl OKbITYAbl KEKeeHAIipyre MyMKIHAIK alaabl.

CoHbIMeH bipre »kaHa TeXHO/IorMaANap e34iriHeH OKbITy canacbiH apTTeipMmanabl. OnapapiH
TMiMmAiniri cabakTblH MaKcaTblHa calt TaHAayblHA, HAKTbl SKCMEPUMEHTNEH KaHe benceHai oKbITy
aJicTepiMeH ynnecimai yliTacyblHa, MyFaliMHIH LMPPbIK KaHe 3icTeMENiK Ky3blpeTTiniriHe
HalNaHbICTbl. TEXHONOMMA OKYLLUbIHbIH, GU3NKANbIK OMNAYbIH AAMbITyFa KbI3MET eTKeHe faHa 63
MIHOETIH TOAbIK aTKapaabl.

Ocblnanwa, »aHa TexHONorMANapabl Kyheni api  HerisgenreH TypAe KOAAAHY
OKyWbINapAblH  dU3nMKaFa [ereH Kpl3blFylWblbIFbIH apTTbipbIN, MaHAI TEepeH, MeHrepyiHe,
3epTTeyWiNiK AafablNapbliH AaMbITYbIHA KaHe GYHKUMOHANAbIK CayaTTbl/bIFbIH KaNbINTacTbIpybliHa
bIkNan eTeni. bonawakTa Kasak TiniH4eri cananbl UMdPbIK pecypcTapbl 93ipaey, MekTenTepaiy,
MaTepuanablk-TeXHMKanblK 0a3acblH HbIFalTy KoHe Myfanimaepdid, OinikTiniriH apTTbipy OCbI
H6arbiTTafbl HacbiM MiHAETTEP BOMbIN Kana bepea,.

MaganaHbinFaH agebuetrep

1. KasakcTtaH PecnybamkacbiHbliH, «binim Typanbi» 3aHbl. 2007 *biafbl 27 wingegeri Ne 319-
[l

2. Cenesko I.K. CoBpemeHHble obpasoBaTe/ibHble TeXHOA0rmMU: y4ebHoe nocobue. — M.:
HapoaHoe obpasosaHme, 1998. — 256 c.

3. Monat E.C., byxapkmHa M.KO. CoBpemeHHble negarormyeckme m MHOOPMaALMOHHbIE
TEXHONOIMM B cucTeMe obpas3oBaHus: yyeb. nocobune. — M.: Akagemums, 2007. — 368 c.

4. Wieman C.E.,, Adams W.K., Perkins K.K. PhET: Simulations That Enhance Learning //
Science. —2008. —Vol. 322, No 5902. — P. 682—683.

5. Mazur E. Peer Instruction: A User's Manual. — Upper Saddle River, NJ: Prentice Hall, 1997.
—253p.



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

Domestic violence and bullying in schools
—impact, mechanisms, and prevention

Lucia Mrazkova
PhD student, University of Security Management in KoSice, Slovakia

Abstract

Domestic violence and bullying in schools are serious socio-pathological phenomena that
significantly affect the psychosocial development of children and young people. The professional
literature points to their close connection, with the family environment playing a key role in
shaping a child's behavior in the school environment. Children exposed to violence in the family
may find themselves in the position of victims or aggressors in bullying behavior at school. The aim
of this paper is to analyze the relationship between domestic violence and bullying at school, to
highlight the mechanisms of their interaction, to identify the consequences for the child, and to
emphasize the importance of preventive and safety measures in the school environment. The
article is based on an analysis of domestic and foreign professional literature and emphasizes the
need for interdisciplinary cooperation in the protection of children.

Key words: domestic violence, school bullying, psychosocial development of the child, family
environment, perpetrator and victim, risky behaviour, consequences of violence, prevention,
school safety, interdisciplinary cooperation, child protection

Introduction

Domestic violence and school bullying are among the complex social issues that have a profound
impact on the emotional, cognitive, and social development of children and youth. The family
environment forms a child's fundamental values, norms, and behavioral patterns, which are
subsequently transferred into their peer interactions and influence how the child responds to
peers, authority figures, and stressful situations. Children who experience domestic violence are
more likely to exhibit symptoms of aggression, anxiety, depressive behavior, or social isolation,
which can lead to them becoming either victims or perpetrators in the school environment (Hong
& Espelage, 2012; Wolfe et al., 2003).

Mechanisms of the so-called intergenerational transmission of violence demonstrate that children
tend to imitate aggressive behavioral patterns observed in the home environment. In his Social
Learning Theory, Bandura (1977) emphasizes that children learn behavior not only through direct
punishments and rewards, but also through observing and imitating role models within the family.
This learning process can lead to the internalization of aggressive responses as a normal way of
resolving conflicts, which may later manifest in school groups as well.

In his Attachment Theory, Bowlby (1969) points out that an insufficiently secure attachment with
a parent or primary caregiver can lead to an impairment of the child's emotional and social
competencies. Children with insecure or disrupted attachment may experience difficulties with
emotion regulation, empathy, and adaptation in social situations, thereby increasing the risk of
involvement in bullying or other forms of problematic behavior in the school environment.

In addition to the family context, the school environment plays a significant role, acting either as

a catalyst or a protective factor. A positive school climate, inclusive pedagogy, and prosocial
leadership can mitigate the negative consequences of domestic violence, whereas insufficiently
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monitored peer groups can reinforce or stabilize aggressive patterns. Research suggests that
bullying prevention and early intervention after identifying at-risk children are crucial for reducing
negative psychosocial impacts and supporting healthy child development (Espelage & Swearer,
2003; Kovacova et al., 2020).

Therefore, the objective of this paper is to analyze the link between domestic violence and school
bullying, identify the mechanisms through which these phenomena influence each other, and
highlight the importance of prevention, interdisciplinary cooperation, and the promotion of
prosocial behavior for the healthy psychosocial development of children.

2. Psychosocial Consequences of Violence and Bullying

Children exposed to domestic violence frequently face multifaceted psychological and emotional
difficulties. Among the most common manifestations are reduced self-esteem, difficulties with
emotional regulation, depressive symptoms, increased anxiety, and tendencies toward social
isolation. Such children may experience difficulties in establishing and maintaining interpersonal
relationships, often exhibit excessive sensitivity to rejection or criticism, and tend to be prone to
impulsive behavior. As a result of repeated exposure to a violent environment, maladaptive
behavioral patterns may become consolidated, subsequently projecting into the school setting.

In the social context of the school, these children may become either victims or perpetrators of
bullying. Aggressive behavior can take a direct form, such as verbal attacks or physical aggression,
as well as indirect manifestations, including manipulation of peers, spreading rumors, ignoring, or
socially isolating targeted individuals (Espelage & Swearer, 2003; Kovacova et al., 2020). The
school environment often functions as a catalyst for these behaviors: children may imitate learned
patterns from home, attempt to compensate for feelings of threat, or seek control over peer social
dynamics.

Long-term exposure to violence and bullying behavior increases the risk of repeating aggressive
behavioral patterns and the emergence of so-called covert aggression, which is harder to detect
and often manifests through manipulation, intrigue, spreading rumors, or deliberately induced
social isolation. Such behavior may form part of children's adaptive strategies to secure their
position within a social group or compensate for a sense of helplessness. Research conducted in
preschools in Slovakia indicates that even young children are capable of combining direct and
indirect forms of aggression, with aggressive patterns becoming more sophisticated as age and
social skills develop (Kovacova et al., 2020).

From a psychological perspective, these experiences can lead to reduced self-esteem, a sense of
personal inadequacy, and an impaired ability to resolve conflicts constructively. Social
consequences include the disruption of peer relationships, an increased risk of being bullied or
excluded from the group, and the generalization of aggressive behavior to other social situations.
Psychosocial consequences manifest through a combination of these factors: emotional lability,
anxiety, social isolation, and the reproduction of aggressive behavioral patterns in the school
environment—underscoring the necessity of early intervention and supportive work with the
child's social and emotional development (Hong & Espelage, 2012; Kovacova et al., 2020).

3. Covert Aggression in Preschool Age

Research by Kovacova et al. (2020) shows that aggressive patterns can emerge as early as
preschool age and influence relationship formation within peer groups. Children combine direct
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and indirect forms of aggression—direct attacks are more frequent and less covert during
preschool years, whereas older children learn to disguise their behavior more effectively.

3.1 Analysis of Sociometric Observations

The study utilized sociometry to identify the level of acceptance and rejection of individual
children within preschool groups.

AP stand for acceptations and RP for refusals

Table 1: Sociometric Matrix — Situation K

Deti Daniel Kamil Milan Matej Uli Sergej Tony AP RP
Daniel O + + + + o+ + 0.16 0.83
Kamil - 0 (+) + -+ 3 0.66 0.16

Table 2: Sociometric Matrix — Situation M

Children Filip Lukas Tamara Lenka Ténko AP RP

Filip o - (+) (+) + 0.750.25

Lukas - O (-) + + 0 1

Graph 1 illustrates a comparison of acceptance and rejection for individual children across all

situations:
Acceptance and rejection of children in a preschool group (Situation K)

Acceptance and Rejection of Children in a Preschool Group (Situation

K)
PNG
Child AP {Acceptance) RP (Rejection)
Daniel 0.31 0.56
Kamil 0.60 0.20
Milan 0.40 0.27
Matej 0.80 0.00
uli 0.38 0.28
Notes :

e Y-Axis : Index Value
e Legend/ Legenda:
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o AP =Acceptance / Akceptdcia ( Blue)
o RP =Rejection / Odmietnutie ( Red)

Akceptacia a odmietnutie deti v predskolskej skupine (Situacia K)

1.0

0.8

Hodnota indexu

Daniel Kamil Milan Matej Uli

Il AP (Akceptacia) Il RP (Odmietnutie)

Index Value
1.0 |
I
0.8 | [AP]
| 0.80
0.6 | [AP]
| [RP] 0.60
0.4 | 0.56 [AP]
| 0.40 [AP]
0.2 | [AP] [RP] [RP] [RP] 0.38 [RP]
| 031 0.20 0.27 0.00 0.28
0.0+

Daniel Kamil Milan Matej Uli

Legend:
m AP (Acceptance)
m RP (Rejection)

4. Prevention and Interventions

Effective bullying prevention requires a combination of legislative measures and school programs.
In the Slovak Republic, the Directive of the Ministry of Education, Research, Development and
Youth of the Slovak Republic establishes the obligation for schools to monitor and address bullying.
International programs such as KiVa and the Olweus Bullying Prevention Program have shown
effectiveness in reducing aggressive behaviour and promoting prosocial skills (Olweus, 1993).

At the preschool age, it is appropriate to foster the development of emotional regulation, capacity

for empathy, and the formation of stable friendships. Interventions may include story- or fairytale-
based work, where conflicts and their resolutions are embedded into play, enabling children to
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learn conflict resolution without endangering themselves or others (Majzlanova, 2017; Kovacova
et al., 2020).

5. Crime and Cybercrime Associated with Increased Child Aggressiveness

As Svréek and Molnar state: "Cybercrime currently takes on more aggressive, confrontational, and
organized forms, requiring rapid adaptation of institutions and new preventive strategies." This
finding can be applied analogously to the school environment: just as the European Union, through
Europol and the EC3 Center, strives to respond to digital threats, educational institutions should
likewise develop their own preventive mechanisms and coordinated responses to child aggression.

Effective prevention requires:
e Monitoring students' risk behavior in both online and offline environments,
e Collaboration among teachers, school psychologists, and law enforcement,
e Education in digital literacy and empathy,
e Timely intervention in cases of bullying, extortion, or cyber-violence.

Child aggressiveness in regional education thus represents a microcosm of broader societal trends
in which virtual and real-world violence intersect. It is a phenomenon that extends beyond the
boundaries of school desks and demands a multidisciplinary approach—pedagogical,
psychological, and legal.

6. Conclusion

The dominant influence of domestic violence on bullying behavior in schools is confirmed by
numerous domestic and international studies. Children exposed to domestic violence often
develop aggressive, submissive, or mixed behavioral patterns that can manifest as early as
preschool age and persist throughout their school years. Such children are frequently more
sensitive to rejection, experience difficulties with emotional regulation, and are more prone to
social isolation or the reproduction of aggressive strategies in peer relationships.

Research by Kovacova et al. (2020) demonstrates that preschool children utilize covert
aggression—hidden forms of aggression that are more difficult to identify and can affect their
social standing within the group, peer relationships, and group dynamics. Such behavior often
involves manipulation, spreading rumors, or deliberately inducing social isolation of selected
children. Failure to address these manifestations may lead to the stabilization of maladaptive
patterns and increase the risk of subsequent bullying behavior in schools.

The psychosocial consequences of exposure to domestic violence encompass a combination of
emotional, cognitive, and social difficulties: reduced self-esteem, emotional lability, heightened
anxiety, self-control issues, and the reproduction of aggressive behavioral patterns. These factors
can cause a child not only to suffer but also to react inappropriately in social situations, which
negatively impacts their academic performance and social integration.

Effective interventions and preventive measures require a comprehensive, interdisciplinary
approach involving teachers, psychologists, parents, school special education professionals, and
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legislative mechanisms. Early detection of aggressive behavioral patterns, including covert
aggression, diagnosis of risk situations, promotion of prosocial behavior, and the cultivation of
empathy and emotional regulation skills in children are crucial.

Supporting an inclusive and safe environment in preschool and school settings, systematically
monitoring social interactions, and guiding children toward prosocial behavioral strategies
represent effective approaches that can significantly reduce the risk of bullying behavior and
foster healthy child psychosocial development.

Recommendations for Educators and School Practice:
1. Early identification of at-risk children: Educators should regularly monitor group
interactions and pay attention to covert forms of aggression, such as covert aggression,
while assessing potential symptoms of emotional lability and low self-esteem.

2. Promotion of prosocial behavior: Through group activities, cooperative learning, and
empathy-building programs, schools can systematically reinforce prosocial behavioral
patterns.

3. Collaboration with parents: Parents should be informed of observed behavioral
manifestations and involved in interventions; regular communication enhances the
effectiveness of preventive measures.

4. Interdisciplinary approach: Engaging psychologists, special educators, and social workers
enables targeted diagnosis and resolution of aggressive behavior and its underlying causes.

5. Educator training and professional development: Teachers should undergo training
focused on identifying and addressing bullying, children's emotional stress, and peer
violence prevention.

6. Creation of a safe and inclusive environment: The school should guarantee equal access to
support and protection for all children through clear rules, anonymous incident reporting
mechanisms, and activities designed to enhance group cohesion.

7. Regular evaluation and feedback: Schools should implement mechanisms to evaluate the
effectiveness of preventive measures and promptly adapt strategies to meet individual
children's needs.

Overall, the combination of early diagnosis, prosocial leadership, family engagement, and
interdisciplinary support holds the key to mitigating the negative consequences of domestic
violence on school behavior, thereby supporting the healthy psychosocial development of children
and youth.
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(abstract)

Abstract: This paper reviews Georgian legislation on government securities, which rests mainly on
the Law "On State Debt" (1998) rather than a dedicated securities law. The law defines state debt
and the types of government securities (discount or interest-bearing, short-, medium- or long-
term), and gives the Ministry of Finance authority to issue them, with the National Bank of Georgia
acting as fiscal agent. Treasury bonds originated in the government's restructured debt to the
National Bank, due for repayment by 2030. The paper identifies a legislative gap: proceeds may
be used only to cover the budget deficit and short-term cash gaps, which narrows the instrument's
use. Because the Law "On the Securities Market" excludes government securities, they are not
openly traded, and auctions run through commercial banks.

Keywords: legislation on State debts, Types of Government securities, Treasury Bonds, Law on
Securities Market, Debt’s Restructure, deficit

Georgian Legislation and the foundation principles of Georgian State debts (obligations)
The government and corporate securities issued in Georgia are not distinguished by great
diversity. At the time Georgia gained independence and during the transition period, the
population held a number of types of government-issued securities, which were recognized under
the Law of Georgia "On State Debt" as part of the state domestic debt (Law on State Debt, Article
48).
In this regard, the following securities and liabilities were classified as state debt:
a) liabilities arising from the indexation of deposits placed by the population in the former state
commercial banks;
b) liabilities arising from the non-reimbursement of funds belonging to Georgian natural and
legal persons that were blocked by the former USSR Bank for Foreign Economic Affairs and
recorded in the account of that bank's Thilisi branch;
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c) liabilities arising as a result of the Central Bank of the Russian Federation writing off, against

the state's external debt account, funds belonging to Georgian legal persons that were

recorded in correspondent accounts of that bank;

d) liabilities arising from the reimbursement, by enterprises and organizations of the country

on the instructions of the Government of Georgia, of products shipped in exchange for natural

gas supplied from Turkmenistan through 1995;

e) the obligation arising from the issuance of bonds of the 1992 domestic interest-bearing loan

of the Republic of Georgia;

f) the obligation to redeem the 1990 state non-interest-bearing targeted bonds of the former

USSR;

g) the obligation assumed in connection with cooperative housing construction;

h) liabilities arising from the failure to provide housing to drivers working under municipal

enterprise contracts;

i) liabilities arising from the non-payment of prizes won by the population in the state lottery;

j) liabilities arising from the non-reimbursement of foreign-currency funds belonging to

Georgian legal persons that were blocked by the former USSR's "Industry bank" and recorded

in the account of that bank's Batumi branch. The repayment of this debt is regulated by the

same law (Law on State Debt, Article 48, Parts 1, 2, 3 and 4).
Article 48" of this law, which concerns the debt owed to the National Bank of Georgia, deserves
attention. It may be said that this debt formed the basis for the emergence of the Georgian
government security known as the treasury bond (Law on State Debt, Article 48"):
The debt of the Government of Georgia to the National Bank of Georgia (loans received and
restructured debt obligations), which constitutes state domestic debt, shall be repaid by 16 March
2030 on the basis of an agreement concluded between the Government of Georgia and the
National Bank of Georgia, in such a way that one part of the debt is restructured annually into a
one-year, annually renewable state debt obligation intended for the National Bank, namely a
government bond, while the other part is restructured into government bonds of various
maturities for open market operations, the repayment of which shall be carried out from the state
budgets of the relevant years (Law of Georgia No. 3012 of 11 May 2006 — Legislative Herald of
Georgia |, No. 13, 13.05.2006, Art. 88).
At the present stage, one of Georgia's main long-term priorities is to achieve sustainable and
increasing rates of economic growth based on a market economy, in which the regulation of public
debt plays an important role. Domestic debt is part of total public debt. In the process of
performing their functions, states often find themselves in a situation where their own financial
resources are insufficient to achieve the set goals and objectives. Under such conditions, in order
to cover state expenditures and the budget deficit, it becomes necessary to attract domestic and
foreign loans, which gives rise to and increases public debt.
The rapid growth of public debt, under the conditions of a modern market economy, has become
a major problem in many countries of the world, as attested by the global situation we have
described and by the situation in the USA, Germany and the European Union. Today public debt is
increasing in practically every country, the cause of which is considered to be the growth of the
budget deficit and of the negative balance of payments. Government securities are an
indispensable instrument in the development of the financial market of any country.
When the state issues securities, among other goals the following stand out: regulating the money
supply in the country, implementing anti-inflationary measures, stimulating demand for the
national currency and supporting the stability of its exchange rate (National Bank of Georgia:
https://www.nbg.gov.ge/index.php?m=611). Government securities help the banking sector and
private investors to invest their free funds as safely and as liquidly as possible. Auctions are held
using the Bloomberg electronic trading system. They can be purchased by any natural or legal
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person — participation in the auction is possible through commercial banks operating in Georgia
(National Bank of Georgia: https://www.nbg.gov.ge/index.php?m=611 ).
A security issued by the Georgian state is a financial instrument issued for the purpose of raising
funds, on behalf of the state, by the Ministry of Finance of Georgia or another state body, short-
term, medium-term or long-term, interest-bearing or non-interest-bearing, denominated in
national or convertible currency.
A study of Georgian legislation on the circulation of government securities in Georgia established
that there is no separate law on government securities. According to the Law of Georgia "On the
Securities Market" (Article 1. Scope of Application (Legislative Herald, 14.03.2008, N5910)), "This
Law does not govern the rules for the issuance and public offering of government securities in the
name of the State of Georgia, nor for banking trade in these securities outside the stock exchange."
Accordingly, under the existing legislative norms, the process of buying and selling government
securities is not carried out publicly, and acquiring them on the open market is impossible.
The Constitution of Georgia (Constitutional Law of Georgia of 15 October 2010, Ne3710-LUal,
Ne62, 05.11.2010, Article 3) explains that: "1. The following fall exclusively within the competence
of the supreme state bodies of Georgia:
(z) state finances and state loans; minting of money; banking, credit, insurance and tax
legislation;"
(Constitution of Georgia, Chapter Six, Articles 92, 93, 94, 95, 96, 97", Art. 5, Art. 379)
These matters are placed under the jurisdiction of the executive branch of Georgia and of the
relevant specialized institutions — the Ministry of Finance and the National Bank of Georgia.
It can be concluded that, from a legislative standpoint, the circulation of this instrument is
regulated by the Law "On State Debt". It should also be noted that this law was preceded by the
Decree of the State Council of the Republic of Georgia of 8 September 1992 "On the State Debt of
the Republic of Georgia" (Collection of Normative Acts of the State Council of the Republic of
Georgia, 1995, Vol. Il, Art. 158), which was repealed by the Law "On State Debt" (Article 50, Thilisi,
5 March 1998, N 1285-11, Thilisi, Georgia).
The explanatory provision of the law states that "This Law regulates relations connected with the
assumption of state debt by Georgia and the granting of authority to issue state guarantees on
domestic and external loans, and establishes the basic principles for the repayment of state debt."
The law directly defines the following:
a) State debt of Georgia — the total amount of state domestic and external debts, taken on
under agreements concluded in the name of Georgia by the Ministry of Finance of Georgia
and, with its guarantee, by other bodies/institutions, expressed in the national currency; and
also received from the placement, in the name of Georgia by the Ministry of Finance of
Georgia, of government securities denominated in the national currency or in a foreign
convertible currency, and from financial resources approved for Georgia by the International
Monetary Fund;
b) Domestic state debt of Georgia — the component of the state debt of Georgia expressed
in the national currency; the aggregate of the principal amounts arising from outstanding
direct obligations under agreements concluded in the name of Georgia by the Ministry of
Finance of Georgia, as well as from funds received through the placement, in the name of
Georgia by the Ministry of Finance of Georgia, of government securities denominated in the
national currency;
The law fully explains the terminology and the meaning of the terms related to government
securities:
i) Principal amount of the debt — the amount borrowed in accordance with the debt
agreement and/or other procedures related to the assumption of state debt provided for by
this Law;
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k) Government security — a financial instrument issued for the purpose of raising funds in
the name of Georgia by the Ministry of Finance of Georgia, short-term, medium-term or
long-term, interest-bearing or non-interest-bearing, expressed in the national or a
convertible currency;
[) Principal amount of an interest-bearing government security — the nominal value of the
government security payable on the redemption date;
m) Discount — the difference between the nominal value of a government security and its
purchase price, where the latter is lower than the nominal value;
n) Discount government security — a security sold at a price lower than its nominal value;
o) Principal amount of a discount government security — the amount that the creditor lends
on the day of issue of the discount government security, equivalent to its purchase price;
p) Government security in non-materialized form — a government security in the form of an
entry in an account, whose issuance and storage are carried out by accounting or electronic
records;
zh) Government security in materialized form —a government security issued in materialized
form (paper, plastic card or other form) on which the defining details of the security are
displayed;
In the same article, the Law "On State Debt" specifies the classification of Georgian government
securities by maturity:
ph) Short-term period — a period of up to one year;
g) Medium-term period — a period from one to ten years;
gh) Long-term period — a period of more than ten years;
According to Chapter Il, Article 12 of the law, funds received from domestic state debt are used:
a) to cover the budget deficit;
b) to cover short-term cash gaps in the state budget.
This issue requires additional explanation, as there is a legislative gap: Georgian legislation limits
the use of funds raised through the issuance of government securities to these two purposes only.
This clearly narrows and distorts the scope of circulation and use of this instrument, as evidenced
by the inadequate use of this instrument in the Georgian financial system.
According to Article 13, the management of domestic state debt is carried out by the Ministry of
Finance of Georgia through the organization and accounting of its repayment, the determination
and payment of interest, and the performance of other operations.
According to Article 14, the Ministry of Finance of Georgia is authorized to issue government
securities in the name of Georgia. The issuance of government securities may be carried out in
non-materialized form —as an entry in an account — or in materialized form.
Paragraph 5 of the same article explains that "the issuance, circulation, accounting and
redemption of government securities are regulated on the basis of this Law and the subordinate
normative acts developed in accordance with it." An analysis of these provisions is offered
together with their analysis below.
Article 16. The normative acts provide that, regarding the management of government securities,
the Ministry of Finance of Georgia and the National Bank of Georgia jointly establish subordinate
normative acts that determine the conditions of issuance, circulation, accounting and redemption
of government securities. The Ministry of Finance of Georgia is also authorized to designate a fiscal
agent for operations conducted with government securities. The function of fiscal agent is
performed by the National Bank of Georgia.
Article 48" of the law, "Debt owed to the National Bank of Georgia", contains rather important
information:
"The debt of the Government of Georgia to the National Bank of Georgia (loans
received and converted debt obligations), which constitutes domestic state debt, shall
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be repaid by 16 March 2030 on the basis of an agreement concluded between the
Government of Georgia and the National Bank of Georgia, in such a way that each year
one part of the debt is converted into a one-year, annually renewable government debt
obligation —a government bond — designated for the National Bank, and the other part
into government bonds of various maturities for open market operations, the
repayment of which shall be made from the state budgets of the respective years."
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(abstract)

This paper analyzes the Ministry of Finance and National Bank Regulation governing the issuance,
circulation, and redemption of Georgian treasury bills and bonds. Bills are discount securities of
up to one year, and bonds are coupon securities of 1 to 10 years, with a nominal value of GEL
1,000. All are sold at multiple-price auctions open only to commercial banks. The author identifies
several weaknesses: a legal limit on using proceeds to deficit and cash-gap financing; a GEL 50,000
minimum competitive bid that excludes small investors; bank intermediation that creates conflicts
of interest and lets banks see client bids; lari-only issuance with no currency hedging or inflation
indexing; unregulated bank fees; a paper-and-electronic bidding duplication; and a central register
run by the central bank. The paper recommends admitting brokerage firms, introducing a
"Treasury Direct" system, lowering the minimum bid to GEL 100, trading through a single
exchange, issuing inflation-indexed securities, setting uniform commissions, and creating an
independent auction body.

Keywords: Government debt, Treasury Bills, Discount Securities, Coupon Securities, Bidding
procedures on T-bills Market, Treasury Direct, TIPS, yield, taxation, budget deficit

Reforming the Georgian Government Securities Market: Regulatory Barriers and the Case for
Open, Direct Investor Access

Our research process has required a direct analysis of the Regulation of the Ministry of Finance of
Georgia "On the Issuance, Circulation, Accounting and Redemption of Treasury Bills and Treasury
Bonds by the Ministry of Finance of Georgia" (hereinafter, the Regulation)

(approved by Joint Order of the Minister of Finance of Georgia and the President of the National
Bank of Georgia, Ne 10/01-N 51, 01/02/2010; amended by Joint Order of the Minister of Finance
of Georgia and the President of the National Bank of Georgia, No 163/01-N931, 17/12/2010;
amended by Joint Order of the Minister of Finance of Georgia and the President of the National
Bank of Georgia, No 116/04—-N642, 30/12/2011).

This is the main document that regulates, in practice, all matters related to government securities.
Under the current Regulation, the nominal value of one government security is GEL 1,000.
Treasury bills are issued with a maturity of up to one year, at a discount, and are redeemed at
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nominal value. Treasury bonds are issued with a maturity of 1 to 10 years, with the coupon paid
once every 6 months.
Article 2 explains the terms used in the Regulation. The terms used in this Regulation have the
following meanings:
a) Treasury bill —a short-term discount government security issued by the Ministry of Finance
of Georgia (hereinafter, the "Ministry of Finance") (hereinafter, the "treasury bill");
b) Treasury bond — a medium-term coupon government security issued by the Ministry of
Finance (hereinafter, the "treasury bond");
c) Primary market for government securities —the market in which government securities are
sold at the time of their issuance;
d) Participants of the primary market for government securities — commercial banks and their
clients;
e) Secondary market for government securities — the market in which government securities
are bought and sold after their placement on the primary market;
f) Auction cut-off level — the maximum interest rate set by the Ministry of Finance, above
which bids participating in the auction will not be satisfied;
g) Multiple-price method — an auction method in which each bid of a winning buyer is
satisfied at the price specified in that bid;
h) Register of government securities — electronic records in the securities settlement system
that contain information about government securities, their holders and nominee holders;
i) Electronic trading system — software through which government securities are sold at
auction and through which trading in the secondary market for government securities is
possible;
i) Securities settlement system — an electronic system operated by the National Bank, in
which government securities and related operations are recorded and settled.
According to the Regulation (Article 3), the organization of the primary market for government
securities (placement, sale) is carried out through auctions. Auctions are held using the electronic
trading system. Auctions are held by the multiple-price method. Auctions are held at the National
Bank of Georgia (hereinafter, the "National Bank"). Only commercial banks may participate in the
auction. The Ministry of Finance receives information on the auction results through the electronic
trading system.
Treasury bills are issued in the national currency, in non-materialized form. This means that
treasury bills do not exist in paper form; information about them is stored at the National Bank of
Georgia as an electronic record.
The issuer of government bonds is the Ministry of Finance. A government bond is a coupon-
bearing, medium-term government security, denominated in the national currency and issued in
non-materialized form. The National Bank of Georgia sells bonds only to resident head-office
commercial banks and to branches of non-resident commercial banks (hereinafter, the
"commercial bank"). The Monetary and Credit and Foreign Exchange Policy Commission of the
National Bank sets the maximum volume of bonds to be sold and the maximum interest rate. In
addition, the Commission has the right to set, for each issue, the maximum amount of bonds that
one participant may purchase. The number of bonds in an application to purchase bonds
submitted by a bank must not be less than 50 units.
The nominal price of government bonds is GEL 1,000. Individuals are given the opportunity to
purchase government bonds through a commercial bank. The auction is held by the multiple-price
method (a method under which a winning buyer is satisfied at the price specified by that buyer in
the bid). Winning bids are satisfied at the interest rate specified in the bid. Bids specifying lower
interest rates are satisfied first, followed by higher ones, and so on, until the securities offered at
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the auction are sold in full. The auction is conducted by the National Bank of Georgia through the
electronic trading system.

The auction is run by the Market Operations Group of the National Bank of Georgia, which consists
of National Bank employees. The Market Operations Group is a specially created team of
professionals that carries out all monetary operations of the National Bank as well as the auctions
of treasury bills. A person wishing to buy a security on the secondary market must apply to a
commercial bank. Income from government securities is not taxed. The market price of a security
can be learned on the websites of commercial banks. The National Bank of Georgia notifies
commercial banks in advance, three working days beforehand, of the auction date and of the full
amount of securities to be placed at the auction. The auction results become known to the
participating banks immediately upon completion of the auction. Information on the results is also
promptly published on the website of the National Bank of Georgia, no later than 17:00.

To keep the market informed, the Ministry of Finance of Georgia and the National Bank of Georgia
announce an indicative issuance schedule in advance, an example of which is presented in table
form (see Appendix 11). Each individual issue is announced separately (for the form of
announcement of a specific issue, see Appendix 12).

For a holder of a treasury bill who keeps it from the date of purchase until maturity, the income
equals the difference between the security’s nominal value and its purchase price. If the holder
sells the security before maturity, the income from holding it is the difference between its
purchase and sale prices.

Income from government securities is not taxed.

According to Article 5, the procedure for submitting bids is as follows:

The acceptance of bids begins on the day of the auction, 30 minutes before the start of the
auction, and ends at the moment the auction begins. Banks have the right to submit bids at the
auction in their own name (for the bank’s portfolio) and/or on the instruction of a client (for the
client’s portfolio). Bank clients submit bids at the auction through commercial banks. At the
request of the National Bank, the bank is obliged to send the National Bank a list of the clients
submitting bids, indicating the respective amounts.

A bid may be competitive or non-competitive. Non-competitive bids (both the bank’s own and
those of clients) are submitted by the bank in aggregate form, indicating the total amount and the
number of bids. The amount of one non-competitive bid must not exceed GEL 20,000. On the
instruction of one client, a bank may submit only one non-competitive bid. In its own name, a bank
may submit only one non-competitive bid. The number of non-competitive bids submitted by a
bank at the auction on the instruction of clients is not limited. The number of competitive bids
that a bank may submit at the auction is not limited. The total volume of a bank’s own bids
submitted at the auction must not exceed 50% of the announced issue volume. A bid of another
bank and/or client will be counted as the bank’s own bid if the bank directly and/or indirectly holds
a stake of 10% or more in that bank and/or client. The total volume of one client’s bids submitted
by each bank must not exceed 50% of the announced issue volume. The number and total volume
of the bids of all clients of a bank are not limited.

The minimum volume of one competitive bid is GEL 50,000. This amount, and the approach of this
market and its regulator in Georgia, is entirely incomprehensible. First of all, the situation requires
explanation in which the minimum bid threshold was raised from the original legislative
requirement, that is, from GEL 100 to GEL 50,000.

This, together with other additional factors, only weakens competition in the Georgian market and
promotes the monopolization of the market. In addition, a person wishing to place bids can do so
via the internet, which an ordinary local investor in Georgia is deprived of, other than through
commercial banks. This is a departure from world practice because, as the situation in the U.S.
government securities market discussed in the previous chapters shows, lowering the minimum
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threshold is essential for stimulating the market. This would only encourage the market and
increase competition.

Commercial banks submit bids in electronic form through the software serving the auction. By
submitting an electronic bid, the bank acknowledges the mandatory fulfillment of the
requirements of these rules.

The mechanism for determining the coupon rate of a treasury bond is quite interesting. It is set by
rounding the weighted average interest rate recorded at the auction downward to the nearest
tenth of a percent. In the case of an additional issue of treasury bonds previously issued by the
Ministry of Finance, the coupon rate used is the one set at the first auction of that treasury bond,
and it is announced in advance by the Ministry of Finance in the auction notice.

1. The purchase price of one treasury bill is calculated as follows:

Purchase price = Nominal value / (1 + ((interest rate / 100) x (number of days to maturity / 365)))
2. The purchase price of one treasury bond is calculated as follows:

F R (143) e 1

where: 1 {1 +:;"Jw - (1 ;) {1 +%}N_l
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P — purchase price; - { ﬂ]

F — nominal value of the treasury bond;

i —annual interest rate offered by the auction participant, divided by 100;

n —number of coupon payments per year;

W — number of days between the purchase date of the treasury bond and the next coupon

payment date, divided by the number of days between coupon payments;

R —annual coupon interest rate, divided by 100;

N — number of remaining, still unpaid coupons until the maturity of the treasury bond.
Non-competitive bids will be satisfied at the weighted average rate, which is calculated as follows:

B Y(N x P)
XV

where:
C — weighted average rate;
E—sum;
N —nominal value of the competitive bids satisfied at the auction;
P —interest rates of the satisfied bids;
The coupon payable is calculated as follows:

=N (g)

P

where:

Q — coupon amount;

P —coupon rate;

N — nominal value of the treasury bond.
As a result of the study of the legislative basis of government securities and the issue of their
placement, the following conclusions can be drawn:

e The Law "On State Debt" directly explains that funds received from domestic state debt,
expressed in the national currency, are used:
a) to cover the budget deficit;
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b) to cover short-term cash gaps in the state budget.

This issue requires additional explanation, as there is a legislative gap: Georgian legislation limits
the use of funds raised through the issuance of government securities to these two purposes only.
This clearly narrows and distorts the scope of circulation and use of this instrument, as evidenced
by the inadequate use of this instrument in the Georgian financial system.

We believe that this article of the law should be formulated so that government securities perform
the following functions:

1. Through them it should be possible both to accumulate the monetary savings held by
the population and to mobilize the temporarily free funds of organizations in order to
finance budget expenditures;

2. This instrument should be used to regulate the circulation of money;

3. It should be a source of investment for large infrastructure projects, as well as for the
creation of new enterprises and the development of existing ones;

4. It should be used as an instrument in credit and settlement operations.

According to the current legislation and the Regulation "On the Issuance, Circulation, Accounting
and Redemption of Treasury Bills and Treasury Bonds by the Ministry of Finance of Georgia,"
government securities are placed only through commercial banks. That is, any interested person
is obliged to go to a commercial bank and place resources through it. Accordingly, if a citizen of
Georgia or a non-resident wishes to lend money to their own state, they must, according to the
rules, apply only to a commercial bank, pay it the money, and inform it of their intention and the
interest rate.

We believe that this requirement is unjustified and restrictive for the functioning of the market,
and it limits a broad segment (small and medium-sized investors) in investing funds in government
securities. This is compounded by a conflict of interest between the investor and the commercial
bank: commercial banks also want to place their own resources at the auctions.

This problem is aggravated by the fact that, when filling in a bid before the auction, every investor
is obliged to disclose to the commercial bank their full confidential information, that is, who they
are, how much they are investing, and at what interest rate. In addition, the consolidated bid of
the clients (their rates, amounts and names) is signed and certified by a trusted senior officer of
the commercial bank, who at the same time completes the bid of his or her own bank.

That is, having the clients’ full insider information at its disposal, a commercial bank can freely
place its own resources at a favorable price at the auction, which is done to the detriment of the
clients and by inflicting financial loss on them (unless the client is themselves an insider or
employee of the bank).

It is worth noting that the National Bank of Georgia had an interesting proposal on this matter,
submitted in late 2005 and reflected in the National Bank of Georgia’s 2005 annual report (Annual
Report of the National Bank of Georgia, 2005, Thilisi, Georgia).

The essence of the proposal involved changing the rules for the placement of government
securities, the independent admission of licensed brokerage companies to the primary auction,
and the introduction, for any natural or legal person, of the world-tested direct sale procedure —
TREASURY DIRECT. Unfortunately, these truly interesting and civilized rules, which were developed
and prepared, have not been put into effect to this day.

It is therefore necessary to change the legislation and the regulation on holding auctions so that:

1. The rules for admitting financial intermediaries to the primary auction are broadened.
This right should belong not exclusively to commercial banks, but also directly to
securities intermediary companies — brokerage companies —and other interested parties
that meet the requirements of the new rule and regulation;

2. Abanisintroduced on investing their own resources for those intermediaries who serve
clients in this market. Alternatively, the regulation should oblige them to notify the
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clients” investment volumes and rates in writing before the auction. This would correct
the existing unhealthy situation in this regard;

3. The issuance of all types of government securities is carried out publicly, through an
exchange, which would rule out any speculation and would promote the normal and
civilized development of the market;

4. The direct procedure for investors to purchase treasury bills and bonds that exists in the
world’s leading countries, the so-called "Treasury Direct," is introduced. Even the most
developed U.S. market, which has an abundance of intermediaries and a highly liquid
market, has a procedure for the direct sale of government securities to investors. The
essence of the system is simple: on the one hand, there is a service that receives bids for
the purchase and redemption of government securities; on the other hand, this service
performs the depository function of confirming the ownership rights to these securities.
The point is that the National Bank of Georgia should sell treasury bills and bonds to
investors without any intermediation by commercial banks. In other areas in Georgia the
so-called one-window principle is in operation, and all that is needed here is political will
for this civilized form of auction and purchase to finally be introduced in Georgia. In this
regard, it is necessary to introduce the regulation on the "direct purchase of treasury
bills," agreed between the National Bank of Georgia and the Ministry of Finance, which
was prepared in 2002, developed in 2005 and then suspended. This would bring Georgia
closer to civilized standards and increase transparency, competition and the interest of
a wide circle of investors in the market.

The introduction of this method will increase investor demand, while market intermediaries will
have to raise the level and quality of their services.

All of this is necessary for a civilized and modern system of financial operations to be established
in Georgia.

e Under the current Regulation of the Ministry of Finance of Georgia "On the Issuance,
Circulation, Accounting and Redemption of Treasury Bills and Treasury Bonds by the Ministry
of Finance of Georgia," in order to participate in primary auctions an investor must place at
least GEL 50,000, which prevents small and medium-sized investors from becoming
participants in this market.

We believe that the minimum investment amount should be reduced and the minimum bid should
be GEL 100, in line with international practice.

We consider the U.S. government securities market to be a model in this respect: because of the
crisis, the minimum amount there was reduced from USD 1,000 to USD 100. In this regard, it is
unclear why the National Bank of Georgia took an action contrary to the global trend and to logic,
raising the minimum bid from GEL 1,000 to GEL 50,000. This action serves only the interests of
commercial banks and large legal entities and individuals, and leads to the monopolization of the
market. At the same time, the established minimum threshold reduces the interest of the broad
segment of the population in investing in government securities, which ultimately only makes
domestic debt more expensive.

e According to the legislation in force in Georgia, the issuance and placement of government
securities is carried out only in the national currency of Georgia — the lari. That is, when
investing in Georgian government securities, in addition to the traditional risks characteristic
of Georgia (country risk, low credit rating, political and other risks), the investor must take
on currency risk. There is no exchange-traded instrument in Georgia that would insure
against currency and other risks (currency futures), which complicates the investment
process and raises the interest rate. As a result, the number of international and local
individual and institutional investors in these operations is negligible, and there is only one
type of investor in this market — Georgian commercial banks. Banks have a whole range of
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advantages in the investment process (the exclusive right of primary dealers, repo

operations, recognition of this instrument as liquid assets, lombard loans from the National

Bank, and others), which puts them in a non-competitive environment compared with

others.

As a result, in a number of cases the interest rates during auctions are much higher than on the
international market, and there is in effect an absence of foreign and local non-bank institutions
at these auctions.

To improve the situation, it is advisable to:

1. Introduce in practice the regulation on an exchange-traded instrument — the currency
future — and bring it to an organized trading market (in the existing reality, this is the
stock exchange);

2. lIssue government securities indexed to inflation or other additional risks, similar to
international analogues.

e In accordance with the Regulation of the Ministry of Finance of Georgia on the issuance,
circulation, accounting and redemption of treasury bills and treasury bonds, and the norms
in force, commercial banks have the right to set client service tariffs at their own discretion.
In other words, the service tariffs and rules for potential investors differ from one another.
There is a risk of narrowing the interests of certain groups of investors and of protectionism
for a small group (if the investor is an insider of the bank). All of this seriously hampers the
development of this market and prevents a potential investor from making an investment.

To regulate this situation (by regulation we mean securities issued by the state), it is advisable to
establish a uniform fixed commission for all participants in primary auctions (if the investor applies
to an intermediary), and, in the event of any violation of this rule, to strip the intermediary of the
right to participate in primary auctions for government securities and also to impose a fine.

e [tistrue that the National Bank of Georgia and the commercial banks managed to move the
auctions to an electronic format through the Bloomberg system; however, the old format
has not been abolished, which obliges banks to transfer bids onto paper and submit them.
The rule is as follows:

1. Until 17:00 on the day before the auction, large commercial banks stop accepting clients
and begin preparing the bank’s own bid. When completing both bids, the commercial
bank prepares an electronic and a printed version. After signing, the printed version is
placed in two envelopes and sealed (both bids are signed by a senior officer of the bank).
One envelope contains the bank’s bid, and the other the clients’ bids;

2. Before electronic trading begins, the sealed envelopes are delivered to the National Bank
of Georgia;

3. lIdentically to the bids contained in the envelopes, these bids are submitted in the
Bloomberg system before trading begins, using a corresponding coding system (amount
and discount). This electronically coded data is gathered from all banks on the server and
monitor of the National Bank of Georgia. At the appointed time of the auction, the
National Bank of Georgia opens trading and announces the auction result. If there is a
discrepancy between the electronic and the written bid, the electronic bids take
precedence.

With regard to government securities, the most optimal way to ease trading, increase investor
access and raise the country’s investment attractiveness is to organize direct electronic trading —
placement on an exchange trading floor. At this stage, the scarce Georgian financial market is split
between two exchanges. The first is the Georgian Stock Exchange, which trades shares and has all
the investor protection mechanisms and provisions required by world practice; however, as the
research showed, it is fully controlled by commercial banks, and by the end of 2014 only branches
of commercial banks actually remained among its brokerage companies (in the form of TBC Bank,
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Bank of Georgia, Kartu Bank and Liberty Bank). This does not allow it to develop and become a
broad alternative for small and medium-sized non-bank investors.

The second exchange for trading government securities is the National Bank of Georgia, with the
Bloomberg electronic system controlled by it, to which only commercial banks are admitted.

The way out lies in creating a single exchange trading floor (if the appropriate political decision is
made), where all types of securities would come together and it would become possible to solve
all the problems outlined, to increase openness and investor access, and to do so by way of
interesting intermediaries in participating.

Trading should also be organized in accordance with international practice, under which investors’
rights will be strictly protected during the placement of treasury bills and bonds and the
subsequent buying and selling process.

e The existing procedure for maintaining the register of government securities is quite a
problematic issue. Under the current situation, maintaining the central register is the
responsibility of employees of the National Bank of Georgia — the auction committee.
Commercial banks, for their part, maintain sub-registers broken down by their clientele. The
auction for government securities is conducted by the same composition that maintains the
central register, that is, the National Bank of Georgia and a representative of the Ministry of
Finance. In general, maintaining a securities register in Georgia is a licensed activity carried
out by separate legal entities — registrar companies.

However, the issue of government securities has been removed from this legislative space. At the
same time, since 2008 the National Bank of Georgia has been a mega-regulator, which supervises
this activity and issues licenses for it.

The existing situation and problems give rise to many issues, such as amending the legislation,
restoring the Securities Commission, removing from the National Bank of Georgia functions that
are uncharacteristic of it, and many others.

In order to minimize conflicts of interest, it would be advisable to separate the auction committee
from the National Bank and create an autonomous body — the "Auction Committee for the
Supervision, Issuance, Placement and Circulation of Government Securities." Its function would be
to organize and conduct auctions and to direct the work of the Treasury House (Treasury Direct),
while settlement issues would be handled by a central depository or registrar companies, using
the methodology proven by many years of experience on the securities market.

Literature:

1. Aslanishvili, Davit, (2015). Georgia State Securities Papers Market ,May 2015, ISBN 978-
9941-0-7968-9, (PDF) Georgia State Securities Papers Market cos30m sbigmsobnd3zngmo
bobamMaHoarm 3sbnsbo Jomomeadn Ladofmmzgmmmdn: 30dmH373700 ©
30Mb39dG 03000

2. Aslanishvili, D. Ricardo equivalent, the origin of state debt, its meaning and practical
purpose Conference: Modern Tendencies of Development of Economy and Economic
Science. (p. 18-22)

3. David Aslanishvili. (2026). International Discussions on Government Securities and Their
Practical Purpose. Foundations and Trends in Modern Learning, (14). Retrieved from
https://ojs.scipub.de/index.php/FTML/article/view/9379

4. David Aslanishvili. (2024). Process of economic reforms in Georgia and the Shock Therapy
(1991 — 1998). Progress in Science, (7). Retrieved from
https://ojs.scipub.de/index.php/PS/article/view/4241

105



10.

11.

12.

13.

14.

15.

16.

17.

106

Proceedings of the 14th International Scientific Conference

David Aslanishvili. (2024). Georgian Treasury Bills Market — first steps and discovered
problems (1997 — 1999). European Research Materials, (7). Retrieved from
https://ojs.scipub.de/index.php/ERM/article/view/4202

David Aslanishvili. (2024). Georgian Economy retrospective: from the Soviet Planning
time to the transition. Foundations and Trends in Research, (7). Retrieved from
https://ojs.scipub.de/index.php/FTR/article/view/4159

Aslanishvili, D., & Omadze, K. (2016). Origins and the Reasons of Monetary Crises in
Georgia (1995-2016). Modern Economy, 7(11), 1232-1250.

Aslanishvili, D. (2016). Market foundation for sustainable economy growth and energy
policy (Georgian case). Modern Economy, 7(03), 314-319.

Aslanishvili, D., & Omadze, K. THE INFLUENCE OF GLOBAL ECONOMIC CRISIS ON WORLD
ECONOMY, ITS REASONS AND OVERCOME STEPS. In Materials of reports made at the
international scientific-practical conference held at Paata Gugushvili Institute of
Economics of lvane Javakhishvili Thilisi State University in 2013 (p. 508).

Aslanishvili, D. D. (2021). World Experience: Commercial Bank Credit and Economic
Growth Relationship. International Journal of Risk and Contingency Management
(JRCM), 10(1), 45-53. http://doi.org/10.4018/1JRCM.2021010105

Aslanishvili, D., & Omadze, K. (2023). THE EVOLUTION OF THE ESSENCE OF HUMAN
MATERIAL LIFE-=FROM ANCIENT ROME TO THE MODERN WORLD. THE PROBLEMS OF
DEVELOPMENT OF THE WORLD AND NATIONAL ECONOMY, TAKING INTO ACCOUNT THE
PANDEMIC AND RUSSIAN-UKRAINIAN WAR PERSPECTIVES, 14.

Aslanishvili, D., & Omadze, K. (2013). The Impact of the Economic Crisis on the World
Economy—TSU. International Scientific-Practical Conference of the Institute of
Economics (pp. 28-29).

Aslanishvili, D. (2015). Georgian Eurobond: Unknown Reasons of Issue. In Materials of
reports made at the international scientific-practical conference held at Paata Gugushvili
Institute of Economics of Ivane Javakhishvili Thilisi State University in 2015 (p. 317).
David Aslanishvili. (2025). Georgia of 1991 -1999: The first signs of the Economic
Sovereignty and an Economic Safety. Modern Scientific Technology, (10). Retrieved from
https://ojs.scipub.de/index.php/MSC/article/view/6330

Davit Aslanishvili. (2025). Observation of Georgia’s Macroeconomic Policy of late 90-s as
the Grounding of the Country’s Economic Advance. Modern Scientific Method, (10).
Retrieved from https://ojs.scipub.de/index.php/MSM/article/view/6456

David Aslanishvili. (2025). Georgia of 1991 -1999: The first signs of the Economic
Sovereignty and an Economic Safety. Modern Scientific Technology, (10). Retrieved from
https://ojs.scipub.de/index.php/MSC/article/view/6330

Aslanishvili, D. . (2021). Georgia state debts as securitization example. Georgian
Scientists, 1(1). https://doi.org/10.52340/gs.02.09.225




«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

An Analysis of Factors Influencing the
Choice of Georgian Higher Education
Institutions by International Students

Nugzar Todua
Ph.D, Full Professor, Department of Marketing, Ivane Javakhishvili Thilisi State University,
Georgia

Magda Magradze
Ph.D Student, Department of Marketing, Ivane Javakhishvili Tbilisi State University,
Georgia

Abstract. This paper examines the factors influencing international students' choice of higher
education institutions in Georgia, as well as their experiences and levels of satisfaction. The
theoretical framework for the study integrates the Push-Pull model, the Theory of Planned Behavior
(TPB), and Human Capital Theory. A quantitative approach was employed via an online survey
using a structured questionnaire (based on a 5-point Likert scale). The study involved 390
international students who were enrolled in 21 Georgian universities during the 2025-2026
academic year. It evaluated the country's overall attractiveness, along with institutional, academic,
social, economic, marketing, and personal factors. The findings indicate that Georgia is perceived
as a safe (M=3.95) and financially affordable country. Institutional attractiveness, the quality of
academic programs (M=3.93), and the consideration of career and personal goals when selecting
a university received particularly high ratings. The majority of students make their choices
deliberately, linking them to career success (M=4.14). Among information sources, digital channels
(M=3.68) and the experiences of current students or graduates (M=3.58) proved to be the most
influential. The lowest scores were recorded for financial support (M=1.97) and the role of
recruitment agencies (M=2.06). Student satisfaction (M=3.58) is positive and is directly linked to
the provision of positive recommendations and word-of-mouth (WOM) behavior. However,
responses regarding social integration, the perception of discrimination (M=3.05), and the
preservation of religious identity (M=2.99) are mixed. The study’s findings indicate that attracting
international students is a complex process. Georgia’s competitive advantages—safety, financial
affordability, quality of education, and career prospects—must be utilized effectively. It is
recommended to implement a unified International Student Experience Model, as well as to
strengthen digital marketing, scholarships/financial support, and mechanisms for socio-cultural
integration.

Keywords: international students, Georgia, factors influencing university selection, student
behavior, marketing research

1. Introduction

In the context of globalization and a knowledge-based economy, the internationalization of
higher education has become a key priority for modern educational systems. Attracting
international students is not only a significant factor for the quality of education and a country’s
international reputation, but it also exerts a major influence on human capital development,
economic growth, and national competitiveness.

Global student mobility has increased significantly over the last few decades, becoming a
defining feature of the global education system. According to OECD data, international student
mobility has continued to rise in recent years. In 2022, more than 4.6 million internationally mobile
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students were studying in OECD countries; by 2025, this figure reached 6.7 million, and the upward
trend is expected to continue (OECD, 2025). In this context, universities—as well as entire
countries—operate within an increasingly competitive environment and are compelled to develop
strategies to attract international students, a process directly linked to their financial sustainability
and international reputation (Todua, Kartsivadze, 2025).

In recent years, Georgia has also been actively positioning itself as an international
educational hub. Consequently, the number of foreign students has grown significantly; in the
2024-2025 academic year, there were 37,125 international students in the country, and by the
2025-2026 academic year, this figure had increased by another 19.7% (Geostat, 2026). Given this,
it is of particular importance to examine the factors that influence international students'
decisions to choose Georgia and its higher education institutions, as well as the factors affecting
their experiences and levels of satisfaction.

2. Theoretical background of the research

The theoretical foundation of the study consisted of the "Push—Pull" model, the Theory of
Planned Behavior, and Human Capital Theory (Ajzen, 1991; Mazzarol & Soutar, 2002). According
to the literature reviewed for this study, the "Push—Pull" model is one of the most widely used
theoretical frameworks for understanding international student mobility and the selection of an
educational destination. Based on this model, the decision to study abroad is shaped by the
combined influence of two sets of factors: "push" factors, which operate within the student's
home country and foster the desire to study abroad, and "pull" factors, which relate to the
advantages offered by the host country and the specific educational institution (Mazzarol &
Soutar, 2002). Research also confirms that "pull" factors may carry more weight than "push"
factors in students' decision-making (Janik et al., 2023). An advantage of the "push-pull" model is
that it distinguishes between the factors determining the general decision to study abroad, the
choice of a host country, and the selection of a specific university. However, a limitation of this
model is that it does not sufficiently account for individual differences or the socio-economic
environment (Li & Bray, 2007). Therefore, it is advisable to integrate the "push-pull" model with
the Theory of Planned Behavior, which provides a clearer explanation of a student's personal
attitudes, social influences, and the feasibility of carrying out a decision.

According to the Theory of Planned Behavior (TPB), an individual's evaluations and social
influences are transformed into an intention to engage in a specific behavior. According to Ajzen
(1991), the immediate antecedent of behavior is behavioral intention, which is determined by
three main components:

* Attitude toward the behavior: the extent to which an individual evaluates a specific

behavior positively or negatively;

* Subjective norm: the extent to which an individual perceives support or pressure from

significant social groups;

* Perceived behavioral control: the extent to which an individual considers the behavior to

be possible and feasible, given existing resources and constraints.

In the context of international education, a student's attitude reflects their assessment of
the value of studying in Georgia. A positive attitude may stem from expectations regarding the
acquisition of a quality education, the receipt of an internationally accredited degree, professional
development, living in a safe environment, or the prospect of future employment. Subjective
norms reflect the influence of family, friends, students already in Georgia, graduates, educational
agents, and other significant individuals.

Choosing an international education is a financially costly decision that carries a relatively
high level of risk. Consequently, students often rely on recommendations from people they trust
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or from those who have direct experience studying in the host country. This approach explains the
significance of personal recommendations and positive word-of-mouth communication.

Perceived behavioral control refers to a student's assessment of the extent to which they
are capable of carrying out the decision to study in Georgia. This may depend on tuition and living
costs, financial support from family, the possibility of obtaining a scholarship, the simplicity of visa
and administrative procedures, the availability of information, language proficiency, and the
conditions for university admission. A student might hold a positive attitude toward a country or
a university, but if they perceive the financing of their studies, obtaining a visa, or finding
accommodation as difficult, their behavioral intention may weaken.

According to human capital theory, education is an investment through which an individual
acquires knowledge, skills, and qualifications, thereby increasing their productivity and improving
their employment and income prospects (Becker, 1964). Under this theory, when choosing higher
education, an individual weighs the expected benefits against the costs. Costs encompass not only
tuition fees but also living, travel, and accommodation expenses, as well as the opportunity cost—
the income the student could have earned had they worked instead of pursuing their studies.
Expected benefits include professional knowledge, international qualifications, better
employment prospects, higher income, career mobility, social status, and international
professional networks.

International education represents a distinct form of human capital; beyond academic
knowledge, it equips students with foreign language proficiency, intercultural competencies,
experience of independent living, international networks, and the ability to adapt to diverse social
environments. Consequently, a student’s choice of country and university can be viewed as a
rational investment decision: the student selects an option expected to yield greater personal and
professional benefits relative to the costs incurred.

Factors such as the quality of education, the relevance of the academic programme,
international accreditation, the recognition of the degree, employment prospects, and tuition fees
are closely linked to this theory. A high-quality, internationally recognised programme enhances
expected returns, while affordable tuition and a relatively low cost of living reduce investment
expenditure. Therefore, a student might not necessarily choose the country with the highest
ranking, but rather an option that offers the optimal balance of quality, cost, and career outcomes.
In this context, countries like Georgia have a greater opportunity to attract international students.

Each of the three theories explains a distinct yet interconnected aspect of a student’s
decision-making process. The "push-pull" model addresses which external factors drive a student
to study abroad and what draws them specifically to Georgia. The theory of planned behaviour
explains how perceptions of these factors translate into attitudes, social support, behavioural
control, and, ultimately, a firm intention. Meanwhile, human capital theory illustrates why a
student views an international education as an investment—one aimed at securing future
professional and economic benefits.

Consequently, the choice made by international students to come to Georgia can be viewed
as a multi-layered process, in which:

. Educational and economic constraints in the student’s home country exert a "push"
effect;

. The quality, cost, safety, and career opportunities offered by Georgia and its universities
create a "pull" effect.

. A student’s attitudes, recommendations from significant individuals, and the
assessment of their own capabilities determine their intention to make a specific choice;

. The professional and economic benefits expected from education imbue the final

decision with the nature of an investment.
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This integrated approach makes it possible to explain a student’s choice not only through
the objective characteristics of a country or university, but also through the subjective perception
of these characteristics, social influence, and long-term expectations regarding investment in
education.

3. Research Methodology

The study was conducted using a quantitative method in the form of an online survey. Data
were collected from international students enrolled in higher education institutions accredited in
Georgia. A total of 390 international students participated in the study; for the 2025-2026
academic year, they were pursuing studies across 21 different private and public universities and
educational programs in Georgia. A structured questionnaire, featuring questions based on a 5-
point Likert scale, was used as the data collection instrument. The study assessed students'
perceptions of Georgia as an educational destination, the academic and institutional
characteristics of the universities, the effectiveness of marketing communications, as well as
student satisfaction and the factors influencing the university selection process. The following
research framework was developed for the study (see Table 1).
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Table 1. Research construct

N Variables Measurement Items Adapted from
source(s)
1 | Country Living and studying in Georgia is safe Mahmoud et
attractiveness al. (2020);
Georgia has a comfortable climate
Newsome &
| have social connections in Georgia Cooper (2016)
It's easy to find food that pleases me in Georgia
I will not lose my religious affiliation in Georgia
2 | Institutional Education level in Georgia is high Ahmad et al.
attractiveness (2016);
The universities in Georgia have a high international
reputation James-
MacEachern &
It is easy to enroll in Georgian universities Yun (2017)
In Georgia, | can study on an educational program that
is not in my homeland
In Georgia, | can get an education that will help me get
my employment
The education received in Georgia is valued in my
homeland
3 | Academic There are universities in Georgia that have an Abbas et al.
factor excellent reputation for the quality of education and (2021);
the possibility of research
Cynthia &
There are universities in Georgia that are innovative in Chong (2023)
the field of education
There are universities in Georgia that offer a wide
range of educational programs
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4 | Social factor There is no discrimination against people in Georgia Abbas et al.
(by race, religion or gender) (2021)
People in Georgia are friendly and kind to foreigners
The lifestyle of people in Georgia is interesting

5 | Economic Living costs are affordable in Georgia Cynthia &

| received information about universities from digital
advertising (social media, websites, blogs, etc.)

factor Chong (2023);
Tuition fees are affordable at Georgian universities
Yue et al.
Paying the tuition fee at Georgian universities is (2024)
flexible
6 | Marketing | received information about universities from Abbas et al.
factor traditional advertising outlets (television, radio, (2021);
magazines, newspapers, etc.)
Nuseir & El

Refae (2022);

income

| choose a university that will allow me to establish
international contacts

Al-Abdallah &
. _ . _ — Ababakr
| received information about universities from (2025)
relatives/friends
| received information about universities from
graduates/current students
| received information about universities from
students recruitment agencies
| attended an event organized in my country to raise
awareness among students
| attended an education fair organized in my country
7 | Personal | choose a university that will allow me to raise my Amaro et al.
factor status (2019);
| choose a university that will allow me to earn a good Yueetal.
(2024)
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I will have financial support from my Government or
Agency when studying abroad

| will have the prospect of career advancement in my
homeland with the education obtained abroad

| will have the opportunity to contribute to the
development of my homeland with a foreign
degree/education

| chose a university according to the best opinions
available to me

8 | Attitude There are universities in Georgia whose educational Mazzarol &
towards system and structure | like Soutar (2002);
universities

There are universities in Georgia that | believe offer Mahmoud et
high quality education al. (2020);

_ ‘ _ ‘ . Al-Abdallah &
Before att.endln.g the unlvershlty,.l fo.und. information Ababakr
about various higher education institutions (2025)
Before making a decision, | evaluated the attributes of
different universities in which | could enroll

9 | Decision- Based on my preferences, | decided on which Al-Abdallah &

making university to enroll in Ababakr
(2025);
| made the right decision regarding my career
Migin et al.
My decision can have a financial and emotional (2015);
impact on my life Hung (2021)
My decision was reasonable
10 | Making a | chose the University according to my motivation to Hung (2021);
choice study abroad
Nilsson &
| selected the university according to my career path Ripmeester
(2016);
| selected a university according to its image Sim etal.
(2020)
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11 | Satisfaction | am satisfied that | am studying at the university | Amaro et al.
have chosen (2019);
The university | chose is in line with my expectations Kairat et al
that | had before enrollment (2024);
_ . . . _ Al-Abdallah &
| like my university’s learning environment Ababakr
. . . . (2025)
| like the location of my university
| like my university’s infrastructure
12 | Dissemination | I'm going to talk to other people about my university Kairat et al.
of word of (2024)’.
mouth | intend to recommend my university to others
(WOM) Al-Abdallah &
l intend to spread a positive opinion on social media Ababakr
about my university (2025)

Source: author’s work
4. Research Results

Based on the study’s theoretical framework, the research analyzed the attitudes of
international students enrolled in Georgia regarding the country’s overall appeal—encompassing
academic, economic, social, marketing, and institutional factors—as well as the influence of these
factors on their choice of country and university, and their subsequent satisfaction.

The findings indicate that the perception of Georgia as a place to study and live is generally
positive. Safety emerged as the strongest aspect (M=3.95), and social connections were also rated
positively (M=3.74). The assessment regarding the preservation of religious identity is relatively
low and shows significant variation (M=2.99; SD=1.974), which may reflect diverse experiences
depending on the students' backgrounds, religious affiliations, and social environments.

Institutional attractiveness stands out as one of the most highly rated dimensions in the
study: for six out of the seven indicators, the mean score reaches 4.00. Students view the
reputation of universities, the enrollment process, educational offerings, and employment
prospects positively. However, a relatively lower score in this area (M=3.00) suggests that a
positive institutional image does not necessarily translate into an equally strong practical
experience for all students.

Academic factors received consistently positive ratings. High-quality educational programs
scored the highest (M=3.93), followed by international accreditation (M=3.81) and the value of
the degree in the country of origin (M=3.78). Ratings for innovativeness (M=3.71) and
international recognition (M=3.63) are relatively lower. Consequently, students perceive the
academic degree more favorably than they do the global visibility of the universities.

Assessments of the social environment are mixed. The friendliness and goodwill of
Georgians are rated positively (M=3.67), whereas the perception regarding the absence of
discrimination hovers near the neutral mark (M=3.05). Differences in the responses indicate that
students' social experiences may be influenced by their background, university, and living
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environment. Consequently, social integration and an environment free from discrimination
require particular attention.

The affordability of the cost of living in Georgia was rated relatively positively (M=3.61),
while the affordability of tuition fees falls into a moderately positive range (M=3.41). The appeal
of the Georgian lifestyle received a more moderate rating (M=3.17). The results indicate that
financial affordability serves as a stronger motivator for students than the cultural environment.
Furthermore, economic experiences vary depending on a student’s income, the city in which they
reside, their living conditions, and their specific academic program.

Digital channels represent the most significant source of information (M=3.68), followed by
current students and graduates (M=3.58). Friends, relatives, and traditional media exert a
relatively smaller—though still significant—influence (M=3.45). The roles played by recruitment
agencies (M=2.06) and embassy-organized events (M=2.27) are limited. These findings underscore
the particular importance of online communication and information rooted in the actual
experiences of students.

The choice of a university is closely linked to students' career and personal goals. Ratings for
self-actualization (M=3.80) and expectations regarding future income (M=3.76) are high. The
lowest score is for financial support (M=1.97), indicating that the majority of students fund their
education using their own or their family’s resources. A scarcity of scholarships and other forms
of financial aid could act as a barrier to attracting students and retaining them in their studies.

Students hold a positive attitude toward Georgian universities. The assessment of the quality
of education is particularly high (M=3.94). Students also associate an education obtained abroad
with opportunities for professional advancement and contributing to society within their own
country (M=3.82). However, this generally positive attitude does not always align with the
students' specific personal experiences.

All indicators related to the decision-making process are high. The majority of respondents
consider their choice to be the right one in terms of career success (M=4.14). They compare the
characteristics of various universities beforehand, base their decisions on personal preferences,
and are aware of the financial and emotional significance of their choice. Consequently, selecting
a university is, for the most part, a deliberate and informed process.

The motivation to study abroad is the strongest determinant in the choice of a university
(M=4.19). Also significant are the perceived soundness of the decision (M=3.88), the university's
reputation (M=3.85), and career goals (M=3.83). The results confirm that students' choices are
multifactorial, encompassing an assessment of international experience, career development,
institutional image, and personal goals.

Overall student satisfaction is positive, though moderate when compared to other
behavioral indicators. Positive recommendations have a significant influence on the choice of
university (M=3.86). The learning environment (M=3.77) and the extent to which expectations
were met (M=3.71) were also rated positively. General satisfaction (M=3.58) and satisfaction with
the university's location (M=3.44) are relatively lower, indicating that the student experience does
not always fully align with prior expectations.

In general, students are willing to speak positively about their university and recommend it
to others. The assessment of infrastructure is high (M=3.86), while the scores for making
recommendations and sharing positive information are 3.78 and 3.75, respectively. Students could
become significant representatives of Georgian universities if their academic, social, and
administrative experiences are consistently improved.
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5. Conclusions

The research findings confirm that the process by which international students select a
university and a host country is multidimensional, influenced simultaneously by academic,
institutional, social, economic, marketing, and personal factors. Consequently, policies aimed at
attracting and retaining international students should be based on an integrated, evidence-based
approach.

Based on the research findings, the positioning of Georgia as a destination for international
education should be anchored in four key competitive advantages: safety, financial affordability,
quality of education, and career prospects.

The findings also confirm that the experience of international students begins prior to
enrollment at the university and continues even after they have graduated. Therefore, universities
should develop a unified "International Student Experience Model" that encompasses every stage
of the student lifecycle: recruitment, admission, enroliment, support for visa and immigration
processes, assistance with finding accommodation, academic adaptation, career services, and
connection to the alumni network.

An analysis of marketing factors revealed that the most influential sources of information
for international students are digital channels, social media, current students, and alumni. This
finding aligns with contemporary trends in international marketing, which show that students
increasingly rely on online information and the experiences of their peers during the decision-
making process (Al-Abdallah & Ababakr, 2025). Consequently, universities' international
marketing strategies must become more digital, data-driven, and segmented. Particular attention
should be paid to communicating the actual experiences of students and alumni, as research
findings confirm that social proof is one of the most significant determinants in the choices made
by international students.

The findings regarding personal factors reveal that the majority of international students
view education as an investment in their own future. At the same time, however, the research
indicates that the availability of financial support for students in Georgia is limited. This result
aligns with human capital theory, which posits that investing in education is linked to the
expectation of future economic benefits (Becker, 1964). Consequently, it is recommended that
financial support mechanisms for international students be expanded—for instance, through
scholarships, need-based aid programs, flexible tuition payment schemes, and educational loans
developed in partnership with banks.

A significant finding of the study concerns the influence of social factors on student
satisfaction and the likelihood of students recommending the institution to others. While
international students speak positively of the goodwill and friendly attitude of the Georgian
people, their assessments regarding the absence of discrimination and issues of cultural
integration are relatively moderate. Research on the integration of international students
confirms that the social environment, inclusivity, and cultural adaptation significantly influence
both academic success and student satisfaction. Consequently, strengthening social integration
and fostering an anti-discriminatory environment should be viewed not merely as an ethical
obligation, but as a strategic tool for attracting and retaining international students.

One of the most significant findings of the study is that satisfaction is the strongest predictor
of recommendation behavior—a result that aligns fully with findings from international research
(Amaro et al., 2019; Al-Abdallah & Ababakr, 2025). This finding underscores that international
student satisfaction should be regarded not only as an indicator of educational outcomes but also
as a vital component of a university’s international development strategy. From a practical
perspective, the most significant finding of the study is that current international students and
alumni represent the most reliable and effective marketing resource for universities. Their
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experiences, recommendations, and stories of professional success exert a substantial influence
on the decisions of prospective students. Consequently, enhancing student satisfaction,
developing alumni networks, and fostering positive word-of-mouth communication should
become a core focus of universities' internationalization strategies.

The research findings confirm that the decision-making process of international students is
complex and multifactorial, involving the interplay of a country’s overall appeal, institutional
characteristics, academic degree programs, the social environment, economic factors, marketing
communications, and personal motivation. Finally, the study indicates that Georgia possesses a
genuine opportunity to establish itself as a major international educational hub within the region.
To achieve this goal, coordinated cooperation among universities, the state, and interested
stakeholders is essential—cooperation grounded in a deep understanding of the needs of
international students and the implementation of evidence-based policy.
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CYNEPVOHAbI TOK ©TKI3MLUTEP

PaxbimbekoB AnTHan *Kanaposuy

d-M.F.K., KaybIMAACTbIpbIAFaH Npodeccop, AoUeHT, |. X aHcyrypoB aTbiHAafbl HKeTicy
YHUBEPCUTETI

Baltbonat barnaH Onxkacynbl

MarmcTpaHT

AHpatna; byn Makanaga cynepuoHAbl TOK  OTKi3riwTepdiH ¢u3mKanblK TabusaTbl,
KYPbINbIMAbBIK ePEKLLENIKTEPI *KaHEe INEeKTPOTKI3MWTIK KacneTTepi KapacTblpblaagbl. CynepuoHabIK
OTKI3riluTepAe KpUCTandblk TopAbiH Oenrini 6ip 6eniriH  KypalTblH WMOHAAPAbIH, *KOFapbl
KO3FaNfbllUTbIfbl HITUMECIHAE 3NEKTP TOrbl TacbiMandaHaabl. MyHAan maTepuangap Komaimri
KaTTbl AeHenepre TaH WOHAbIK OTKI3riWTIKNeH CanbiCTbipFfaHAa epeKkle 3SAeKTPAIK KoHe
KYPbINbIMAbIK KaCMeTTepiMeH cunaTTanagbl.

TyliH ce3gep: cynepuoHAbIK OTKI3riWTep, MOHAbIK 3NEKTPOTKI3MWTIK, KaTTbl 3N1EKTPOIUT,
KPpUCTanablK TOp, MOHAAPAbIH, ANDDY3NACHI, aKKYMYNATOP, 3NEKTPOIUT, SIHEPTMA CaKTay.

1. Kipicne

Kasipri ¢13nMKka meH maTepuantaHydblH MaHbI3abl DafbiTTapblHbIH, Oipi — 371€KTp TOrbIH
TacbiManay KacueTTepi epeKlle KaTTbl AeHenepai 3epTrey. DNeKTPOHAbIK OTKI3riTepMeH KaTap
MOHAbIK ©TKI3riW maTepmaniap 4a FblbIMU KIHE TEXHONOTUANBIK TYPFbIAAH Y/IKEH KbI3bIFYLUbIbIK,
TyAblpaZbl. MyHAQW MaTepuangapAa 31eKTp 3apagbl 91eKTPOHAAPMEH faHa emMec, COHbIMeH
KaTap OH Hemece Tepic 3apAaATanfaH WOHAAPAbIH,  OafblTTanFaH  KO3Fa/biCbl  apKbl/bl
TacbiManaaHaabi[1].

Heri3ri 6enim

CynepuoHAbIK 6TKI3rilTep — KaTTbl Kyiae 6ona OTbIpbIN, 0NapablH KypambiHAafbl 6enrini bip
MOHAAP KOFapbl KO3faNfbllTbIKKA Me HonaTblH MaTepuangap. TemnepaTypaHbliH, benrini 6ip
apanblfblHA@ MYHAAN 3aTTapAblH MOHAbLIK 3NEKTPOTKI3MWTIr KYpT *Kofapbliaybl MYyMKiH. byn
KyObINbIC KPUCTanAblK KYPbIAbIMHbIH ©3repyimeH, noHaapAblH, 60C opblHAAP apacbiHAa OpbIH
aybICTbIPYbIMEH KOHE MOHABIK iWKi KYMEHIH »KOfapbl AWMHAMUKAAbIK KO3FanfblWTblIFbIMEH
HaNaHbICTbI.

CynepuvoHAbIK OTKI3riWTepAiH, epekLeniri — onapablH, KypblabiMbiHAa 6enrini 6ip aTomaap
Hemece MOHAAP CanbICTbipManbl TYPAE TypaKTbl TOp Ty3ce, Backa MOHAAP CON TOpAblH iWwiHae
Ko3fana anaapl. OcblfaH BalnaHbICTbl MaTepuan Bip mMesringe KatTbl AeHere ToH MexaHWKablIK,
KacneTTepai cakTan, MoHAapAblH, Xbl1aam TacbiIMangdaHyblHa MyMKiHAIK 6epeai. CynepuoHabK,
eTKI3riwTepai 3epTTey 3N1eKTPXMMUA, KaTTbl AeHenep ou3MKacbl, Kpuctannorpadma KaHe
SHepreTMKanblK MaTepmanTaHy casnanapbiHblH AaMyblHa biKNaa eTeai. Ocipece Kayincisairi )Xofapbl
AKKYMYNATOPAAP Kacay, SHepruaHbl TUIMAI CaKTay »KOHE 3NEKTPXMMUANbIK KypPblaFblIapabiH,
KYMbICbIH XKeTinaipy 6afblTTapblHAa 0NapAblH, MaHbI3bl apTbiN Keneai.

CynepmnoHAaplK eTKisriluTepdi TYCiHY YWIiH andbiMeH KaTTbl AeHenepaeri 3N1eKTP TOrblIHbIH
TacbiMandaHy MexaHM3MAEPIH KapacTbipy KaxkeT. Kagimri meTangapaa 31eKTp TOrblH HerisiHeH
EpKiH  aNMeKTpoHaap  Tacbimanganabl.  An Kelbip  KaTTbl  KOCbIAbICTapAa  3apag,
TacbiManaayLWblNapablH, PeAiH KPUCTaNAbIK TOP ilWiHAe KO3FanaTbiH MOHAAP aTKkapadbl. MyHAaan
MaTepuangap MOHAbIK TKi3riTep Aen aTanaasl [2].
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NoHApIK eTKi3rilTepaiH epeklue TobbiHa CyNnepuMoHAbIK 6TKI3riWTep KaTaabl. Onapaa benrini
bip TemnepaTypaja MOHAAPAbIH, KO3FabICbl KEHiNAEMN, MOHAbIK OTKI3rTIK »ofapbl MaHre
*eTeni.CynepmnoHabiK Kyire ToH Heri3ri epekLlenikrep:

1. MaTtepuranablH, MaKpOCKOMNUAbIK KaTTbl KyM4e CakTanybl.

2. benrini 6ip noHAApAbIH KPUCTANAbIK TOP iliHAE OFapbl KO3FaNFbILLTbIKNEH OPbIH aybICTbIPYbI.
3. MoHaapablH 60C OpblHAAP HEMECE bIKTMMAJT IHEPTETUKA/bIK KONAap apKbl/bl KO3Fa/bICbIHbIH,
KeHingeyi.

4. TemnepaTypaHblH *KOFapbliaybIMeH NOHAbIK OTKI3rWTIKTIH apTybl *KaHe Kenbip maTtepuangapaa
dazanbik aybicy Ke3iHAe OHbIH, KypPT e3repyi.

5.KypbiibIMAbIK, PETTENY ADPEXKECIHIH TOMEHAeYi HEMECe NOHABIK WK KYNEeHiH ANHAMUKA/bIK,
PEeTCI3AiriHiH apTybl.

CynepuoHAbIK OTKI3riWTiK Hap/blk MOHAbIK MaTepuangapra ToH emec. On benrini 6ip
KPUCTaNAbIK KYPbINbIMbl, XUMUANBIK KYPaMbl }KaHE SHepreTuUKanblK cMnatramanapbl 6ap 3aTTapaa
bankanagpl. CynepnoHOblk MaTepuangapra mbican peTiHae Kymic noamaid (Agl), kenbip mbic
noanatepiH (Cul), kymic cynbduain (Ag,S) *KaHe NUTUIN MOHAAPbIH BTKI3eTiH bipKaTap KaTTbl
NEeKTPONNTTEPAi aTayfa Oonaabl. [ereHmedH onapablH, 6apabiFbiH Oipaen 6ip ¢U3MKaIbIK
MeXxaHWU3MMeH cunatTayfa 60/Manapl: MOHAAPAbIH KO3fanbiCbl, da3anblK aybiCynap KaHe
OTKI3FLITIK Wamacbl HaKTbl MaTepunanfa Tayenai[3].

CynepuoHObIK emki32ilumikmiH, hu3uKkansiK MexaHU3mi

CynepuoHAbIK OTKI3riWTepaiH, 3NeKTPAIK KacneTTepi onapablH, KPUCTandblK KypblabiMbIMEH

KoHe MOHAAPAbIH KO3Fa blC epeKlleNikTepiMeH aHbIKTanaabl.
Kaaimri KpucTanablK KaTTbl AeHede aToMaap MeH noHgap 6enrini 6ip Tene-TeH4ik OpbiHAAPbIHbIH,
MaHblHAa Tepbeneai. NoHaapablH, Oip OpblHHAH eKiHWi OpblHFa aybicybl YuWiH 6enrini 6ip
3HepreTUKanblK TOCKAyblAabl XeHyi KaxeT. CoOHAbIKTAH TeMeH TemnepaTtypada MOHAAPAbIH
KO3Fa/bICbl LUEKTENIN, 3NEKTPOTKI3rilTIK CaNblCTbipmasbl Typae a3 6onaasi(4].

AN cynepuoHAbIK Kyhae KO3fasimasnbl MOHAAP VWiH KO/MKEeTIMAI opblHAAP CaHbl Kebenin,
onapAblH, OpbIH aybICTbipyblHA KOMaWAbl Kondap KanbinTacadpl. HaTuKeciHae wWoHAap
KpMCTanabik TopAapbiH 6enrini 6ip barbITTapbl HEMece YW e/Wemai apHanapbl bonbimeH Ko3fana
anazabl.byn npouecTi yuw Heri3ri KeseH apKblabl TyCiHAipyre 6onaabl:
bipiHwi Ke3eH — UOHOAPObIH HbIAYAbIK KO3Faaybl. TemnepaTypa apTKaH Ke3ae KpUCTanablk Top
DONEKTEPIHIH,  KbIAYAbIK ~ 3HEPrMAcbl  Kofapblnakapl.  MoHAapAblH — 3HEPreTMKasbiK,
TOCKayblNdapAabl *KeHY bIKTUMaAAblfbl apTadbl.

ExiHwi Ke3eH — UOHOQPObLIH OPbLIH aybiCMbIpybl. VoHaap 60c Top OpblHAAPbIHA, apanblk,
nosnumanapsa Hemece Kepllifec TypakTbl OpblHAapfa Keuwedi. MyHaan Kosfanbic cekipmeni
Anddy3ma mexaHn3mMi apKbl/bl *Ky3ere acybl MYMKIH.
YwiHwi ke3eH — 6areimmanraH Ko3fasbic. MaTepunanra CbipTKbl 3N1EKTP BpicCi acep eTKeH Ke3ae
MOHAAPAbIH KO3fanbicbl 6enrini 6ip 6afbiTTa Hackim Honaapl. 3apaaTapAblH, OCbl HafbiTTanFaH
TacbiManAaHybl 31EKTP TOrbIH KaibinTacTbipaabl[5].
KopbITbIHABINGPR

CynepuoHAbIK OTKI3rilTepAe KoFapbl OTKI3rWTIKKE biKNaa eTeTiH Heri3ri dakTopnap:
- MOHAApPAbIH KO3Fa/biCbiHa apHanfaH 60c opblHAAPAbIH BONybI;
-MOHAAPAbIH, OPbIH aybICTbIPYbIHA KEAEPTi *KacalTblH SHEPTeTUKA/IbIK TOCKAYbIAAbIH TOMEHAr;
- KPUCTaNAbIK TOPAbIH KONaMIbl FeOMETPUASBIK KYPblbIMbI;
- KO3fa/IMa bl MOHAAPAbIH, *KETKINIKTI KOHLEHTPaLUMACHI;
- TemnepaTtypa MeH da3anblk KyhaiH e3srepyi. Ocbl daKkTOpnapablH ©3apa  apekeTTecyi
MaTepuanablH MOHABIK OTKI3rWTIK AeHreriH aHbIKTanabl. CynepuoHAabIK,  eTKi3riwTepaiH,
KacneTTepiH CaHAblK TypfblAaH CMNATTAy YLWIiH 3/EKTPOTKI3MIWTIK, MOHAAPAbIH, KO3FanfblWTbIfbl,
INddy3na KoaPUUMEHTI KaHe TemnepaTypara Tayenainik TeHaeynepi nanaanaHsinanbi[6].
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OUSNKALAFBI SKCTTEPUMEHTTIK
ECENTEPAI LUBIFAPYTA ORYLIBITAPLABIH
Kbl3bltYLUbI/IbIf bIH APTTbIPY

Paxbimbekos AinTbait Hanaposuy

d-M.F.K., KaybIMAACTbIpbIAFaH Npodeccop, AoUeHT, |.XKaHcyrypoB aTbiHAafbI HKeTicy
YHUBEpPCUTETI

LLlaHrepen Epacbin EpnaHynbl

MarmcTpaHT

AHpaTtna: Makanaga ¢ousmMkaHbl OKpITy OapbICbiHAA IKCMEPUMEHTTIK ecenTepai KOAZaHy
APKbINbl OKYLWbINAPAbIH, NaHre AereH KpI3blFyLWblbIFbIH apTTbipy KOA4apbl KapacTbipblaagbl.
JKCNEePUMEHTTIK ecenTepaiH Hinim anylwblnapabiH, N0TMKaAbIK 0MNaybiH, 3epTTeyLWiNnik KabineTiH,
NPaKTUKanblK AafablapblH KaHe QU3MKaNbIK KybblabicTapabl Tanaay OinikTiniriH gambiTyaasbl
MaHbI3bl cunatTanadbl. OKylWbiNapabl ecen LWbifapyfa Ke3eH-Ke3eHiMeH YMpeTyaiH, aaicTemenik
epekLlenikTepi, Taxipmbenik Tancbipmanappl YMbIMAACTbIPY KOAZapbl XKaHe «KpblCbiM»
TaKblpblbbl HOMbIHLIA IKCMEPUMEHTTIK ecenTepi opblHAAy YAriAepi yCbiHblAaabI.

TyMiH ce3nep: dM3MKaHbl OKbITY, IKCMEPUMEHTTIK ecenTep, OKyLblIAAPAbIH, Kbi3bIFyLUbIIbIFbI,
3epTTeyWinik Aafablnap, NPAKTUKANbIK KYMbIC, PU3NKANbIK IKCNEPUMEHT, NpobaemanbiK OKpITY,
©3iHAIK *XYMbIC.

Kipicne

Kasipri 6inim bepy »KyneciHae oOKylUblNapAblH, AalbiH aknapaTTbl KabblagaybiMeH KaTap,
@3/iriHeH i3aeHyiHe, anfaH bGinimaepiH Toxipnbene KONAAHYbIHA KIHE FblbIMM TYPFblAaH
oMnayblHa epekwe maH bepineai. Ocbl TypFblaaH anfaHaa, PU3MKa NaHIH OKbITYAa SKCNEPUMEHTTIK
ecenTepai nanganaHy 6iniMm  canacblH - apTTbIpyAblH,  TWiMA[  TacingepiHid,  bipi  6oabin
Tabbinaabl.®n3mka  TaburaT  KyObIIbICTAPbIHbIH,  3aHAbIIbIKTAPbIH - 3€PTTENTIH  Fbl/ibIM
bonFaHAbIKTaH, OHbIH Ma3MyHbl TeOpUAabIK biflim MeH Taxipnbenik ospekeTTiH, ©3apa
H6annaHbicbiHa Herizgeneai. OKyLbl GU3MKaIbIK GopMyafapabl XaTTan KaHa KonMmal, ofapabiH,
KaHZal »afdahiga KoAJdaHblnaTbiHbIH - TYCiHIN, $U3MKanbIK Wamanapabl efey, ecenTey,
HaTMXKenepai CanbICTbIPy *KaHE KOPbITbIHAbI Kacay AafablnapbiH MeHrepyi KaxkeT.

DKCNepUMEHTTIK ecenTep OKyllblfa GM3MKanbIK KyObINbICTbl BaKblNayFa, KaxKeTTi enlleynep
XYprisyre, ecentey aficiH TaHAayFa sKoHe afiblHFaH HaTUMMKEHi TyCiHAipyre MyMKiHAiK bepeai.
MyHZal Tanceipmanapga b6inim anywbl ganbiH WewiMmai Kabbingamain, maceneHi e3firiHeH
3epTTeyre Katbicazbl. HaTukeciHae ¢u3MKa cabafblHbiH Ma3MyHbl ©MIPAiK KafaaaTTapMeH
HalNaHbIChbIN, OKYLWbIHbIH, TAaHbIMABIK 6enceHainiri aptazbl.

MaKanaHblH MaKcaTbl — GU3MKaJaFbl SKCNEPUMEHTTIK ecenTepai OKbITY YaepiciHae KonaaHy
apKbiabl OKYLWbINAPAbIH, M3HIEe KbI3bIFYLLUbIAbIFbIH aPTTbIPYAbIH, 94iCTEMENIK *KOAAAPbIH aHbIKTay
YKOHEe NPaKTMKabIK Tancblipmanapabl YMbIMAACTbIPY ePEKLIENIKTEPIH KOPCETY.
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1.3KcnepumeHmmik ecenmepoOiH OKYW bl Kbl3bIFYWbl/blFbIH ApMmMblpy0arsl MAHbI3b!

DKCNePUMEHTTIK ecenTep — QU3MKaNbIK Wamanapabl Tikenemn enwley, Taxipnbe HaTUXReNepiH
nanaanaHy Hemece apHalbl KypanaapiblH KemMeriMeH asblHFaH AepekTepai eHaey apKblabl
WwewineTiH Tancelpmanap.MyHaah ecenTepdid, 6acTbl epekiweniri — onapAaplH, LWewWiMmi Tek
TeopuAnbiK bBinimre emec, HakTbl Dakbliaynap MeH eslleynepre e cymeHedi. KCNepUMeHTTIK
ecenTepai KongaHy TemeHaeri OKy MiHAETTEPIH »Ky3ere acblpyfa KemekTecea,:

1. Teopuanblk 6inimai Taxxipnbemer HarnaHbicTbipy. OKyLUbINAP GU3NKAbIK 3aHAAPAbIH HaKTbI

KybblnbicTapabl TYCIHAIPYAEe Kanan KonAaHblnaTbiHbIH 6alikanap!.

2. 3epTTeyuwinik Kabinetrepai AambITy. binim anylibinap maceneHi aHbIKTan, 6oaKamM YCbiHbIM,
OHbl TOXipnbe apKpl/ibl TEKCEPYTE YpeHeai.

3. JlorMKanblK onnayapbl KanbinTacTblpy. OKyLWblAap eawey HaTUXKeNepiH canblicTbipbin, ceben-
canzapnblk bannaHbICTapAbl aHbIKTalabl.

4. O3iHAK XYMbIC OafablnapbiH KeTingipy. EcenTiH wewy XonblH TaHAay, dopmynanapasbl

KONA@HY XKaHe HaTUXKeNepaiH AypbICTbIFbiH TEKCEPY KabineTTepi Aamnab!.

5. ®u13MKa NoHIHE KbI3bIFYLWbIIbIKTbI KyLIEeNTY. ©3 KONbIMEH OpbIHAAFaH TaXKipPNUOEHIH HOTUNKECIH

Kepy OKYLUbIHbIH, OKY 9peKeTiHe AereH bIHTaCbliH apTTbipadbl.

Mbicanbl, KbICbIM TaKblpblObIH TYCIHAIPreH Kesae OKyliblNapfa TeK KbICbIMAbl ecentey
dopMmynacbiH yCbiIHYMeH LWeKTenyre 6onmanapl. OHbIH OpHbIHA SPTYPAI NilWiHAeri AeHenepai
Tipek beTiHe TycipeTiH acepiH canbICTbipyFa, AEHEHIH 6/leMaepiH aHblKTayfa sKaHe KbICbIMHbIH,
TipeKk ayaaHblHa TayenainiriH Taxkipnbe apKplabl TyciHaipyre 6onaasl. Mbican:

[eHe Tipek b6etiHe 600 H kyw Tycipeai. Tipek 6eTiHiH, aygaHbl 2 M2, [JeHeHiH KblCbIMbIH
aHbIKkTaHaap.bepinreni:F =600 H, S =2 m2 Wewyi:p=F/S, p=600/2 =300 MNa.

Mayabbl: 300 Ma.

2.0KywbinapOsl 3kcnepumeHmmiK ecenmepoi WsiFAPYFa Ke3eH-Ke3eHimeH ylipemy

DKCNEePUMEHTTIK ecenTepai HaTUMKe i OpbiHAAY VLWiH OKYLWbINapAa KasKeTTi TEOpUAabIK Binim
MeH MpaKTUKaNbIK Aafablnap KanbinTacybl KepeK. COHAbIKTAH Tancbipmanapapl bipaeH Kypaeni
AeHrenneH 6actaman, KapanalblM SpeKeTTepAeH 3epTTeyLiNik cMnaTTarbl »KymbiCTapfa AeMiH
HipTiHAEN yMbIMAACTbIPFAH AYpPbIC.
bipiHwi ke3eH. EcenmiH ghu3uKasblK MA3MyHbIH MYCiHy

ANFallKpl Ke3eHAe OKyLblNap ecenTiH WapTblH MYKUAT OKbIN, KaHAan GU3MKanbIK KyOblablC
KapacTblpblabiN OTbIpFaHblH aHblKTalMabl. bepinreH kaHe i3aeniHeTiH Wamanapabl axblpaTbim,
onapApblH apacbiHAafbl 6alnaHbICTbl TyCiHAipeai.MyFfanim oKyLLblnapFa BafbiTTayLbl CYypaKTap Kos
anagpl:

e EcenTe KaHaan dmManKanbiK Kybblabic cMnaTTanfaH?

e KaHpgal wamanap 6enrini?

e Kall WamaHbl aHbIKTay KaxeT?

e KaHpal du13mKanblk 3aHAbl Hemece GopmynaHbl KonaaHyra 6onaabl?
e EcenTi whirapy yWiH KaHOaM enlleynep Kyprisy kepek?

EKiHLWIi Ke3eH, BAluey KypanaapbIMeH }YMbIC icTey

Keneci keseH4e OKyLblAAp Cbi3Fblll, Tapasbl, AMHAMOMETP, CEKYHAOMEP, TEPMOMETP KaHe
HacKa Aa enuey KypanaapbiH NnanaanaHyabl MeHrepeai.

Mblcasibl, AEHEHIH KbICbIMbIH aHbIKTaY YLWiH OHbIH, MaCCacCbIH XaHe TipeK beTiHiH enemaepin
enwey KaxeT. OKyLWbINap angblMeH KaxkeTTi ealleynepai e3aepi XKyprisin, HOTUXKeNepiH kecTere
eHriseni.Onwey KesiHae KypanablH 66iK KyHbiH aHbIKTayFfa, eswem bipnikTepiH AypbIC Ka3yFa
KoHe HaTuKenepai benrineHreH AanaikneH KepceTyre Hasap ayaapbinagbl.
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3KcnepumeHmMmik ecenmi opbIHOAYObIH #AANbI AN20pUMMI
®ur3mKaaaFbl IKCMNEPMMEHTTIK ecenTepi opblHAAYy MbiHaAaM PETMNEH »Ky3€ere acbipbliagbl:
EcenTiH, WapTblH MYKMAT OKY.
3epTTeneTiH GU3MNKaNbIK KYObIbICTbl @aHbIKTaY.
KaxkeTTi enwey KypangapbiH TaH4ay.
®ur3mKanblK LWamanapasl Taxipnbe apKbiabl elley.
Onwey HOTUXENEPIH KecTere eHrisy.
TuicTi popmynaHbl TaHaaAY.
KaxkeT 6onfaH »arganaa GopmynaHbl TYPAEHAIpY.
CaHAabIK MaHAepai dopmynara KOMbIN, ecenTey »*Kyprisy.
HaTmxkeHi enwem BipairimeH »asy.
10 ANbIHFaH HOTMXKEHI Tanaan, U3MKabIK KOPbITbIHAbI Kacay.
Ocbl anropuUTMAI Kyrheni KongaHy OKylblAapAblH, ecen Wbifapy AafablnapbiH KeTinaipea,,
Teopuanbik binimaepiH Toxipubede nanaanaHyra yupeTedi KaHe ¢GU3MKa MoHiHe aered
KbI3bIFYLIbINbIFbIH aPTTbIpaabl.
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OU3MKAHbBI OKbITYAFbI
AHOPATOTMKANBIK TOCINAIH
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AKKacuH ©cen 94in6eKKbI3bl

MarmcTpaHT

AHHoOTaumMA: MaKanaga AHAparormKkanblK Tacinae oKbITy adicTepiH TaHAay 6inim anywbinapabiy,
benceHainirine, Taxipnbenik ospeKeTiHe KaHe o34iriHeH 6OiniM anyblHa »Kafdal KacayFa
HerizaeneTiHi kepceTinreH. COHbIMEH KaTap, epecek Binim anylbinapsa apHanfaH Taxipubenepi
YMbIMAACTbIPY Ke3iHAe onapAblH, KYHAENKTI emipae Hemece Kacibu Kbl3aMeTTe Ke3aecTipeTiH
KyOblnbICTapbiH 3epTTeY YCbIHbINAAbI.

KinTt cesaep: aHaparornkanbik, epecek,binim, Tacin,b6encenainik,aic,3eprrey.

KIPICTE

®ur3MKa NoaHiH aHApParorMKasblk TICI/IMEH OKbITyAa 6acTbl Ha3ap AaWblH aknapaTTbl ecTe
cakTayfa emec, OM3MKaNbIK 3aHAblAbIKTapAbl TYCiHYre, onapdbl Taxkipnbede Tekcepyre KaHe
HaKTbl Macenenepdi Wewyae naganaHyra ayaapbliiaabl.byn 6afbiTTa OKbITYAblH, Ma3MyHbl MeH
aaicTepi epecek b6inim anywblnapablH, AanbIHAbIK AEHTeniHe, KacibWM KbI3METIHE XJHe OKy
MaKcaTTapblHa CaMKec yMbiMaacTbipbinaasi[1].

MblCasibl, 9/1EKTP TOrbl TaKbIPbIObIH OKbITY Ke3iHae GopMynanapabl *KaTTaTyMEH LEeKTeMeN,
9/1EKTP SHEPTUACHIH TYTbIHATbIH KYPbIAFbIAAPAbIH SKYMbICbIH 3epTTeyre 6onaabl. binim anywbinap
9N1EKTP KYPbIIFbIAAPbIHbIH, KyaTblH aHblkTan, onapAbiH, 6enrini 6ip yakbIT iWiHAE KYMCANTbIH
aHepruackiH ecenteni. Ocbl apKblabl GU3UKaAbIK BiliMAI TYPMbBICTbIK XaHEe Kacibu Kafaannapaa
KON AaHy Aafabliapbl KaabinTacaabl. AHAPArorMKaabiK TOCiA Heri3iHAe PU3MKaHbl OKbITYAbIH HETi3ri
barbITTapblH TOMeHaeriaen xyeneyre 6onaapi[2].

Herisri 6enim

1. Macenere 6afbiTTanfaH okbITy. OKy yaepici emipae Hemece Kacibu KbiI3meTTe Ke3aeceTiH HaKTbl
npobnemasaH 6actanazbl. Mbicanbl, 3N1EKTP IHEPTUACLIHbIH, LWbIFbIHbIH Kanan asanTyra 6onaapl
Hemece FMMapaTTarbl XKbl/y *KOFANYbIH KaHAaM aaicTepMeH ToMeHAeTyre 6onaabl AereH cypakTap
KoMblnadpl. binim anywblnap o&u3MKanbiK 3aHAapabl  NanganaHbin, MICENEeHIH  bIKTUMan
lewimaepiH ycbiHaapbl.

2. Toxipubere HerizgenreH OKbITy. ®Pusnkanblk KybblnbiICTapabl Oakbliay, eslley KaHe
SKCMEePUMEHT KYPri3y apkKblabl TyciHAipyre OacbimablK 6Oepineai. binim anywbinap enuwey
KypanaapblH KOonJdaHadbl, 3KCNEPUMEHTTIK AepeKTepai TipKenai, ecenTeynep Kyprizedi »aHe
KOPbITbIHAbI *Kacanabl.

3. bipneckeH OKbITy. TOMNTbIK TanKblaay, Taxipnbe HaTMxKenepiH CanbiCTbipy KaHe bipneckeH
»obanap opblHAay Binim anylwbinapablH ©3apa Taxipnbe anamacyblHa Kafaan Kacanabl.

4. eKe OKy TPaeKTOPUACbIH KanbinTacTbipy. binim anywel e3iHiH 6actankbl 6inimi meH
Ka)KeTTiniriHe calkec Tancblpmanapdbl TaHaan anadbl. Pu3MKaHbl TepeHipek MeHreprici
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KeneTiHAep KypAeni ecentep MeH 3epTTey KYMbICTapblH OpblHAaca, Hactankbl AanbiHAbIK,
AeHreninaeri 6inim anywblnap Herisri yrbiMaap MeH KapanarbiMm TaxipnbenepaeH bactangpl.
5. Pednekcus waHe e3iH-63i Haranay. OKy COHbIHAA 6inim anylwblnap e3aepiHiH, KaHaan Binim
MEHIepreHiH, KaHaan KWbIHAbIKTapfa Ke3feCKeHiH XaHe anfaH 6inimaepiH Kanga KongaHa
anaTbiHbIH Tanganapl.Ockl barbITTapabl ©3apa YWAecTipe OTbIpbIn KOAAAHY GU3NKAHbI OKbITYAbIH,
Ma3MyHbIH epeceKkTepAiH TaHbIMAbIK *3HE Kacibu KakeTTinikTepiHe belimaeyre MyMKiHAIK
bepeni.AHAparorMKkanbiK TaCiNAe OKbITY a4icTepiH TaHAay 6inim anywslnapabiH 6enceHainiride,
ToXipmnbenik apekeTiHe KaHe e3iriHeH 6iniMm anyblHa XKafaan »kacayra Herisaeneai [3,4,5].
Mpobnemanblk OKbITY 3Ajci

MNpobnemanblk OKbITY BiniM anylblnapabiH anapiHa WeLlyai KaxeT eTeTiH fblibiMU Hemece
NpPaKTUKanblk macene KotdaH bactanagsl. MyHaan xafaanaa 6inim anywblnap AanbliH KayanTbl
Kabblngaman, maceneHiH cebenTepiH aHbIKTan, OHbl GU3MKANbIK 3aHAap HeridiHae wellyre
Tbipbicaabl.Mbicanbl, «HenikTeH aNeKTp CbiIMAapbl apKbl/bl TOK 6TKEH Ke3/e 0N1ap Kbl3aabl?» AereH
CYPaKTbl KapacTbipamblK,.
Byn KybbIAbICTbI TYCIHAIPY YWiH 6iniM anywbiiap 3/EKTP TOTbIHbIH, KYMbICbI, KyaTbl 3He
OTKI3rLWTIH, Kedeprici apacbiHAafbl O6alfaHbICTbl 3epTTeNAi.DNeKTP TOrbiHbIH, KyaTbl MblHa
bopmynameH aHbIKTanaabl:

P=Ul
MyHZafbl:P — anekTp KyaTbl, BaTT (BT);U — anekTp KepHeyi, BoAbT (B); | — 3/1eKTP TOrbIHbIH, KyLi,
amnep (A).OM 3aHbIH NalaanaHcak, KyaTTbl MblHa TypAe Ae »Ka3yfa bonasabl:
P=IR

MyHZafbl R — ©TKi3riWTiH, 31eKTp Kedeprici, om (Om).byn dopmyna TOK KyLi apTKaH Kesae, Keaepri
TypakTbl 6Oo0sica, eTKi3riwTe OeniHeTiH KyaTTblH TOK KYWIiHiH KBagpaTblHa MpOMnopUMOHan
apTaTbiHbIH KepceTeai.binim anywblnap ocbl 3aHAbIbIKTEI NalAanaHbin, 3eKTP CbiIMAapbiHbIH,
Kbl3y cebenTtepiH Tanaanapl. CoHbIMeH Oipre 3neKkTp KOHAbIPFbINAPbIH MNaiaanaHy KesiHae
KaYinci3aik TananTapblH CaKTayAblH MaHbI3bIH TyCiHeAl.
3.2 DKCNEPUMEHTTIK OKbITY 3A;Ci

JKCNEPUMEHTTIK a4ic PU3MKaHbl OKbITyAda epeKklle OpblH anaabl, cebebi dU3MKanbIK
3aHAbINbIKTapAblH, 6acbim Beniri Taxipnbe meH Hakblnay apkbiabl 3epTrenedi. Epecek 6inim
anylwblnapfa apHanfaH Taxipubenepai yMbIMAACTbIPY Ke3iHAe onapAblH KYHAENIKTI emipae
Hemece Kacibu KbI3MeTTe Ke34ecTipeTiH KyObiabiCTapblH 3epTTey yCbiHblAaAbl. Mbicansi,
OTKI3MILUTIH, 9N1eKTP KeAepriCiHiH, OHbIH, Y3bIHAbIFbIHA TayeAAdiniriH 3epTreyre 601aabl.OTKI3MWTIH,
Kedeprici MbiHa GopMyNaMeH aHbIKTanaabl:

R=pl/S,

MyHAaafbl:R — ©TKi3riwTiH Keaeprici, Om;p — OTKI3rill MmaTepuanbiHbiH MeHLLIKTI kKeaeprici, Om-m;| —
OTKI3TILTIH, Y3bIHAbIFbI, M; S — OTKI3MIWTiH, KENAEHEH, KUMACbIHbIH, ayAaHbl, M2,
KopbITbIHAbI
dopmynagaH eTKI3riwWTiH MaTepuanbl MeH KeJAEeHeH KMMacbliHbliH aydaHbl TypakTbl OosfaH
afdanaa OHbIH, Y3bIHAbIFbI apTKAH CalblH KeJeprici Ae apTaTbiHbl BanKanagbl.IKCNEPUMEHT
bapbicbiHAa Oinim  anywblnap 2pTYPAI  Y3bIHABIKTAFbl  OTKI3rilTEPAiH KedepriciH  enwen,
HITUXKeNepiH CanbICTbipadbl. ANbIHFAH MaNIMETTEP Heri3iHAe KeaepriHiH, y3blHAbIKKA Toyenainiri
Typanbl KOPbITbIHABI *Kacandbl.byn »KymbiC enuwey KypangapblH NalganaHy, 3KCNepUMEHTTIK
LepeKTepai eHaey KaHe dM3MKabIK 3aHAbINbIKTAapAbl ToXKipMbe apKblabl Aanenaey AafabinapbiH
Ka/abinTacTbipaabl[6,7].
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OYI3MKA CABAKTAPBIH OKBITY/IA AHA
9M1IC-TACINAEP MEH CAH/bIK
TEXHO/IOTUANAPABI KONAAHYAbIH
TUIMAIAIT

PaxbimbekoB AinTbait anaposuy

d-M.F.K., KaybIMAACTbIpblAfaH npodeccop, AoUeHT, |.*KaHcyrypoB aTbiHAafbl HeTicy
YHUBEPCUTETI

KaHanb6ekoBa aHb0Ta HazapbeKkoBHa

MarmcTpaHT

AHOamna: MakKkanaaa annbl 6inim bepeTiH mekTente duU3nKa cabakTapblH OKbITy[a *KaHa
SAiC-TaCINAEP MeH CaHAbIK TEeXHO/OorMAnapAbl KONAAHYAbIH TUIMAINIK peni KapacTbipblnadbl.
binimai 6aKkblnayablH HEerisri KbiI3MeTTepi, OHbIH, OKY KETICTIKTepiH AMarHoCTUKanayaafbl, OKy
H6apbICbiHAA TYbIHAANTBIH KMbIHALIKTAPAbl aHbIKTAY/Aafbl }KoHE OKbITY 9/iCTEMECIH KeTinaipyaeri
MaHbI3bl allbIAFaH.

TyliiH ce30ep: 6inimaj Hakpinay, H6inim Bepy canacbl, GU3MKaHbI OKbITY, OKY MKETICTIKTEpPIH
baranay, KanbiNTacTbipylbl Oafanay, Kepi 6aliaHbic, OU3MKAAbIK IKCMEPUMEHT, TaHbIMAbIK,
benceHainik, UMPPAbIK TEXHONOTMANEP.

Kipicne

Kasipri 6inim Oepy KyMeciHiH, AamyblHAafbl Herisri OafblTTapabliH, bipi — OKy yaepiciHe
WHHOBALMANBIK MefarorMkanblK 94icTep MeH CaHAbIK TEXHONOrMANAPAbI €HTi3y apKblabl Binim
canacbiH apTTbipy.Opbip nNeaarornKkanblk TEXHONOTMA ©3iHAIK  JAiC-TaCiNAepPiMeH, OKbITY
KypangapbiMeH aHe binim anywblnapablH, TaHbIMAbIK 6enceHainiriH JambiTy MyMKIHZIKTepiMmeH
epeklleneHea,.

KepHekTi negaror B.A. CyXOMAMHCKNIN OKbITY YAEPICIHAE KbI3bIFYLUbINbIKTbIH, MaHbI34bl pen
aTKapaTbiHbIH aTan KepceTKeH. byn wmaes Kasipri 6inim Oepy »KargalblHA@ Oa@ ©3eKTiNiriH
OFANTKAH KOK. OKYLWbIHbIH MAHre AereH Kbl3blFyLWblablFbl OHbIH, CabakKa benceHai KaTbiCyblHa,
CypaKTap KOtoblHA, Macenenepai e3airiHeH Lellyre yMTbIAybIHA KaHEe KaHa binimai caHanbl Typae
MeHrepyiHe Heriz 6onaapl.

CaHApblK, TexHonormanapabl KongaHy o¢ousmka cabafblH MasmMyHAbIK KoHe daicTeMenik
TYPFblAaH XKaHapTyfa MyMKiHAIK HBepedi. MHTepaKTMBTI TaKTa, 3NEKTPOHAbIK OKy/blKTap, 6inim
Hepy nnatdopmanapsbl, BUPTyanapl SKCNEPUMEHTTEP, KOMNbIOTEPNIK Moaenbaep, benHecabaKkTap
KOHe OHNaWH TecTiney KypanZapbl OKyWbINApAblH OKYy MaTepuanblH apTypAai TacinaepmeH
KabblnaaybliHa »KarFaam xacanapl.

®U3MKaHbI OKbITYAa CaHAbIK TEXHONOTMANAPAb! NalAanaHyAblH HEri3ri MakcaTbl — OKyLblfa
AalblH aKNapaTTbl YCbIHY faHa emMec, OHbIH biniMmai e3airiHeH i3aeyiHe, Taxipnbe HaTUKeNepiH
TanzaybliHa, GU3MKANbIK 3aHAbINbIKTAPAbl aHbIKTayblHA KOHE fbl/IbIMM KOPbITbIHABI *KacayblHa
}aroan Tyrbizy. Ocbl TYpFblAaH anfaH4a, CaHAblK Kypandap MyFafiMHIH, TYCIHAIPY KbI3METiH
TO/IbIKTbIPATbIH, OKYLLUbIHbIH, 3€PTTEYLWINIK SPEKEeTIH KaHA4aHAbIPATbIH }aHEe OKbITYAbIH TUIMAIAIrIH
apTTbipaTblH MaHbI3/bl NeAarormkanblk pecypc 60abin caHanabl.
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. CaHAabIK TexHoOrMANapAbl KONAaHy A3 HaKTbl ANAAKTUKANbIK MaKcaTKa bafbiTTanybl THic. Erep
LUMbPAbIK Kypan OKyLWbIHbIH GU3MKabIK KYObINbICTbI TYCiHYiIHE, TaXKipnbe KyprisyiHe Hemece ecen
WbIfapy AafAbiCblH AaMbITyblHa KOeMeKTecce, OHJa OHbl cabaKka eHrisyfiH, neaarornkanbik,
TUiMAiNiri apTagpl.

®ur3KMKa NaHiIH OKbITYAA MyFanim MbiHaZal Herisri Karuaanapabl 6aCWbIbIKKA aNfaHbl XKeH:
1.FbiNbIMM HaKTbINbIK Kafnaacbl. PU3MKanbiK 3aHO4AP MeH KyDOblnbiCTapAabl FbiAbIMW TypFblAaH
AypbIC TYCiHAIpIN, TeopuanbiK Binimai KyHAENIKTI emipaeri mbicanaapmeH 6annaHbICTbIpy KaxKeT.
2.OKYLUbIHbIH, XEKe epeKILeNiKTePiH eckepy Kafuaackl. Tanceipmanap 6inim anywbsiiapabiH ¥ac
epeklenikTepiHe, KabinettepiHe, 6inim  AeHreiHe KaHE OKY KapKblHbIHA  CalKec
YMbIMAACTbIPbINYbI KEPEK.

3.KepHekKinik »aHe caHAplK BM3yanusaumsa Kasuaacbl. Kypaeni dusmkanbik KybbiabicTapapbl
TyCiHAipyAe cbizbanapapl, rpadukTepai, aHumaumsanapabl, OelHemaTepuangapabl KaHe
KOMMbOTEPAIK MOoAeNbAePAi TUIMAI KONAaHY KaXKeT.

4.Teopua MeH 3KCNepuUMeHTTIH bipairi KaFmaacbl. OKylWbinap GM3MKanbiK 3aHAapabl TeK KaTTan
KaHa KOMMai, onapablH, AyPbICTbIFbIH TaXKipMOE apKblabl TEKCEPIN, B/lWey HITUKeNepiH Tanaaybl
THic.

5.bencenai TaHbIMAbIK SpeKeT Kafmpaacbl. CabakTa OKylWbINApAblH CypaK KotobiHa, Hoakam
YCbIHYbIHa, ecenTep LWblFapyblHa, 3epTTey Kypri3yiHe KaHe 63 KOpbITbIHAbINaPbIH AdenaeyiHe
MYMKIHAK 6epinyi KasxkeT.

6.CaHAbIK CayaTTbIIbIKTbI 4aMbITY Kafuaachl.

®u3mKa cabarblHAA OKYLLbINAPAbIH, KbI3bIFYLLbIAbIFbIH aPTTbIPY YLLIIH NPpobAeManblK cypakTap,
NOTMKanblK  Tancbipmanap, O&u3MKanbiK — Taxipubenep, BUPTyandpl  3KCNEpPUMEHTTEp,
belHemaTepunaniap XoHe OMIPAIK KafaaaTTapfa HeridgenreH ecentep KoazaHyfa 6onagpl.
Mbicanbl, «HenikTeH MeTann CbiM Kbi3FaH Ke3ae OHbIH 31eKTP/IiK Kedeprici e3repeqi?», «INeKTp
TisberiHaeri TOK KyWiH KaHaal dakTopnap aHbIKTanabl?» Hemece «JIMH3aHbIH (GOKYCTbIK,
KaLUbIKTbIFbl KECKIHHIH ©/lleMiHe Kanam acep eTedi?» AereH cypakTap OKyLUblAapAbl MaCceneHiH,
cebebiH i3aeyre XKaHe Fbl/IbIMU KOPbITbIHAbI *Kacayra bafbiTTanabl.

CoHpaan-aK »KacaHabl WHTeNNeKT HerisiHgeri 6inim 6epy KypanaapbiH du3anKka cabafbiH
ocnapnay, KocbiMLLA Tancbipmanap AanbiHaay, KypAeni yebimaapabl 3pTypAi AeHrenae TyciHAipy
KOHEe OKYLWbINApAblH OKY Ka}eTTiNiKTepiHe CoMKec »KaTTbifynap KypacTblpy YLWiH NanaanaHyra
bonaapl.

PenpoAyKTWBTIK a4ic OKylWbINapablH, Myfanim ycbiHFaH 6inimai KabbingaybiHa, ecTe
CaKTayblHa aHe oHbl Benrini 6ip yari GonbiHWA KalTa KaHFbIPTYblHA Herizaeneai. byn agic
du3MKanbiK 3aHAapabl, PopmMmynanapabl, aHbIKTamanapdbl MEHrepyae XaHe ecentepi Wbifapy
anropuTMIepiH ynpeHyae kongaHbinagsl.Mbicanbl, okylbinap OM 3aHblH NanaanaHbin, 31eKTp
TisberiHaeri TOK KyLWiH ecenTeyai yipeHea;:

I=U/R,
MyHaafbl | — ToK RyLwi, U — kepHey, R —aneKkTp kegeprici.Erep kepHey 12 B, an keaepri 4 Om 60:ca,
TOK Kywi: =12 /4 =3 A.
CaHAplK TexHonormanapapl Koa4aHy apKblibl OCbIFaH YKCAc ecenTepai MHTEPAKTMBTI Tancbipma
TypiHAe ycbiHyFa 6onaapl. OKylbinap ecenTiH, HacTanKkbl AepeKTepiH e3repTin, HaTuMxKenepai
CaNbICTbIpaapl *KaHe GU3MKaNbIK WamManap apacbiHaasbl 6alnnaHbICTbl aHbIKTAKAbI.
3epTTeywinik agic
3epTTeyWwinik aaic OKyLWbIAapAbIH, FbIbIMM TaHbIMHbIH, HETi3r Ke3eHAepiH e34iriHeH opbiHAAYbIHA
OafblTTanFaH. byn oaicTi KongaHfaHAa OKylWblAap 3epTTey MICeNeciH aHblKTalabl, H6oakam
yCbIHaZbl, TaXipube Kyprizeai, enwey HITMXKeNepiH TipKeWai, OepekTepai eHAenai KaHe
KOPbITbIHAbI }acanabl.
Mblicanbl, « MaaTHWUKTIH Tepbenic nepnoabl OHbIH, Y3blHAbIFbIHA Kanak Tayenai?» TakblpblbbiHAA
3epTTey Kyprisyre 6onaapi.
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Kiwi TepbenicTep ywiH maTeMaTUKaNbIK MaATHUKTIH, Nepuoabl:
T=2mv(l/g),

MyHaafbl T —Tepbenic nepmoapl, | — MaaTHMKTIH y3bIHAbIFbI, § — ePKIH TyCy yaeyi.
OKylWbllap MaATHUKTIH Y3bIHAbIFbIH ©3repTin, Tepbenic yaKplTbiH enwenai. KeliH anbiHfaH
NepeKkTepai 3NeKTPOHAbIK KecTere eHridin, rpaduk Kypadbl. KomnbloTepnik Kypanaap
ecenteynepai aBTOMATTaHAbIpyfa, HITMKeNepAi CanbICTblpyfa MoHe e/iley KaTenikTepiH
baranayra Kemektecesi.
KopbITbIHAbI

CaHApblK TeXHONOTMANAPAbl TUIMAI NakaanaHy apKblabl UINKANbIK 3aHAbINbIKTAPAbl KEPHEKI
TYCIHZIpyre,  3KCNEPUMEHTTIK  3epTTeyaepai  yMbIMAACTbIPyFa,  OKyLWbLIApAblH, — Xeke
KaXKeTTINIKTEPIH ecKkepyre KaHe Binim HaTUXKenepiH Kyneni baranayra 6onaabl. COHbIMEH KaTap
OKyLWblNapAblH, CaHAbIK CayaTTblAblFbl, aKNapaTneH »YMbIC iCTey MILEHWETI KIHE FblbIMMK
KOPbITbIHAbI Kacay Kabineti Aamuabl

oaebuetTep:

1.http://festival.1september.ru/articles/632548/, «MHHOBaUMOHHbIE TeXHOI0TUU Ha
COBPEMEHHOM YPOKE GUIMKMY»
2.http://files.school-collection.edu.ru/dIrstore/669b524a-e921-11dc-95ff-

0800200c9a66/4 2.swf, «KnaccHan Gpusnka»
3.http://freesoft.ru/virtualnaya_laboratoriya_po_fizike dlya_shkolnikov, «BupTyanbHan
nabopatopua no GpusmMKe AN LKOAbHUKOBY
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SU3MKA MOHIH OKbITYAAFbI
MHHOBALMANBIK SAICTEPA]
NAVOANAHY

Paxbimbekos AinTbait Hanaposuy

d-M.F.K, AOLEHT, KaybIMAACTbIpbIAFaH Npodeccop

apKpblH KapakaT

MArmncTpaHT, |.XRaHcyrypoB aTbiHAafbl MeTicy yHuBepcuTeTi , TanablkopraH Kasiacbl

AngaTtna

MaKanaga *»annbl 6inim H6epeTiH mekTenTepae oKy TexHosaoruscbl 6inim bepy vaepiciHae
KONOQHbINATLIH SAICTEPAiH, TacinaepaiH, ANAAKTUKANbIK KYPanaapablH, aHe NCUXONOTUANbIK-
nefarornkanblK apekeTTepiH, e3apa HannaHbICKaH *KyMeci peTiHae KapacTbipblnaabl. COHbIMEH
KaTap OM3MKaHbl OKbITyaa uUMdpabiK Binim bepy pecypcTapbliH, MHTEPAKTMBTI MOAeNbAepAi,
BUPTYaNbl SKCNEPUMEHTTEPAI KaHe 3epTTeyLWinik Tancbipmanapabl KON4aHyAblH MYMKIHAIKTepI
cvnaTTanagbl.
TyMiH ce3nep: TeEXHONOMNA, Neaarornkanbik, GU3NKaHbl OKbITY SA4iCTEMECI, FbINbIMU AYHNETAHBIM,
UMbpAbIK TEXHONOrMANap, BMPTYandbl 3KCNEPUMEHT, NpobnemanbiK OKbITy, 3epTTeyuinik

farabinap.

KIPICME

byriHae anemHiH KentereH engepiHae 6inim bepyaiH TMiMAl »Kongapbl MEH OKbITYAbIH,
3aMaHaym o 4iCTepPiH i34EeCTipy XYMbICTapbl Xyprizinyae. NegarormkanblK TEXHONOTMA — MyFaNiMHIH,
WbIFAapMaLUbINbIK 21eyeTiH AaMbiTyfFa, Ty/AFaapanblK KapbiM-KaTbIHACTbl KETinAaipyre, agamaap
apacblHAafbl ©3apa TYCIHICTIK MeH pyxaHW KYHAbIIbIKTapAbl HblFalTyfa OarfblTTanfaH Kaciou
neaarornkasblK KbI3MeTTiH MaHbli3abl Kypamaac 6eniri. On 6inim 6epy bapbicbiHAa agamrepLlinik
Kafu4anapdbl CakTayfa KoHe OKbITY MeH TopbueneyaiH, canacblH apTTbipyfa MYMKIHAiK
6epeni.OKbITyAblH, 3aMaHayM TEeXHONOTMANAPbl FbIAbIMW - TYXKbIPbIMAAP MeH Taxipubenik
HOTUKenepre cymeHe OTbIpbIN, OiNiM Ma3MyHbIH TEPeH, 9pi KaH-KaKTbl MEeHrepyre Kafaam
)acanapl. Onapabl Toxipnbeae KonaaHy OKyliblNapfa KaHa aknapaTTapAbl urepyre, anfaH
6inimaepiH KyHAENiKTI emipae nanganaHyfa }KaHe OKy MiHAeTTepiH TMIMAI LWeLlyre KemeKkTece,.
HETI3r1 66/1IM

MNeparorMkanblK TEXHONOTMAHbI NaldanaHy — MyFfaniMHiH Kacibu Kbi3meTiHAeri epekile
HarbITTapAbiH, Oipi. OHbI TOMIbIK MEHrepy YLWiH NeJarortaH sKeTKiNiKTi binimmeH Katap, Taxipmbe,
i3JeHiC KaHe WblFapMalbIiiblK  OenceHainik  Tanan eTineni. byn  yaepic e3  naHiHe
ayankepLwifikneH KapanTbiH, KaCibn BiNiKTIAINIH YHEMI KeTingipyre YMTbINaTblH MaMaHa4apabiH,
eHberiHe Herizgeneadi. MaHa TexHonorvanapabl wurepy OapbicbiHAa MyFaniM ©3iHiH, Kacibu
KabineTrepiH AambITbil, NeAarornKkanbliK LWebepniriH KanbinTacTblpadbl.Ka3akcTaH Tayencisgik
a/NfaHHaH KerliH KoFfamablK emipaiH, 6ap bk canacbiHAa, COHbIH, iWiHAe binim bepy xyheciHae ae
LEeMOKpaTMANaHAbIPYy MeH i3rineHaipy GafbiTbiHAAFbI ©3repicTep Ky3ere acblipbina 6actaabl. byn
e3repictep 6inim 6epy canacbiHAaFbl ©3EKTI Macenenepai Wellyre, oKy YAEPICiH KeTingipyre KaHe
MEeKTENTIH, Aamy BafbITbIH KaHallla KaAbINTacTblpyFa MyMKIHAIK bepai.

Kasipri yakbiTTa enimizae 6inim 6epyaiH, KaHapTblfaH *KyMeCi KanbiNTackIn, XanblKapasbiK,
Hinim KeHicTiriHe Kipiryre 6acbimabik H6epinyae. OcbliFaH GalnaHbICTbl Neaarornmka TeopuacbiHAA
KoHe OKy-Topbue vaepiciHae eneyni e3repictep opbiH anyda. binim ma3myHblHa *KaHa
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Ke3KapacTap eHri3inin, myfasiMm MeH OKyLUbl apacbiHAafbl KapbiM-KaTbIHAC XaHalla cMnaTka ne
bonyna. CoHbIMeH KaTap OiNiM anylbiHbIH XeKe TyAfaNblK epeKLenikTepiH ecKepy, OHbIH,
KabineTiH ally XaHe aepbec gamyblHa XKafadal Kacay macenenepi MaHbl3abl OpbIHFa LWbIKTbI.
Kasipri 6inim 6epy ynbimaapbiHa apTypAi Neaarormkanbik TYKbIpblIMAAManap MeH OKbITY YATiNEpiH
TaHJan, e34epiHiH KaxkeTTinikTepiHe calikec KondaHyrfa MyMKiHAIK 6epinreH. Ocbl 6afbiTTa Binim
Ma3MyHbIH KeTingipyre apHanfaH TypAai 6argapnamanap, fbibIMU HerisaenreH naeanap KoHe
aHa nedarornkanbik TexHonorusanap a3ipnenyae. OnapablH, 6apabiFbl Hinim 6epy canacblH
apTTbipyFfa XaHe OKyLWblapablH binimai caHanbl Typae MmeHrepyiHe 6asbiTTanfaH.

COHAbIKTaH OKbITY TEXHONOrMANAPbLIH TaHAafaHA4a OKY MaHIHIH Ma3MyHbIH, OKYLblAapAblH,
ac epeKLenikTepiH, TaHbIMAbIK MYMKIHOIKTEPIH aHe eke KabineTTepiH eckepy KakeT.
TaHganfaH aaictepai Taxipnbene cblHaKTaH OTKI3y, ofapblH TUIMAINIrIH Gafanay KeHe OKy
MaKCaTblHa COMKeC KONAaHYy MaHbl34bl. 3aMaHayu NeAarormkanbiK TEXHONOTUANAPAbl MeHrepy —
BiNiKTI api *aH-KaKTbl MaMaH KaabINTaCTblPyAblH Heri3ri wapTTapbiHbiH, bipi. *KaHa aaicTepai
KONAaHy MyFaNiMHIH WHTENNEKTyanablK, Kacibu, pyxaHW, agamrepllinik XoHe as3amaTTbiK,
KacnetTepiH dambiTyfa biknan etesi. CoHbiMeH bipre OHbIH, ©3iH-83i KeTiNAipyiHe »KaHe OKy-
Topbue KyYMbICbIH HITUXKENT YMbIMAACTbIPYbIHA KEMeKTeceT[1].

OKy TexHosnorusacbl mekTenTeri 6inim  bepy yaepiciHae KoAAaHbIIaTblH  8A4iCTEPAiH,
ToCinAepaiH, ANAAKTUKANbIK KypanaapablH, *KaHe NCUXON0TMANbIK-NeJarorMkaiblk apeKkeTTepain,
@3apa OalnaHbICKaH KyMeci peTiHae KapacTbipblnadbl. On  OKylWbINAPAbIH, NaHre AereH
KbI3bIFYLLbINbIFbIH aPTTbIPYFa, OKY BENCEeHAINIrH KanbiNTacTbipyFa KaHe TIPTINTi cakTayFa biknan
etefi. CoHbIMEH KaTap neaarornKkasblk TaxKipMbeHi FblibiMU Heri3ae yYMbIMAACTbIPYFa, MyFaniMHiH,
WbIFAaPMaLUbI/bIK i3A€HICIH JaMbITyFa KaHE OKy-TopbMe KYMbICbIHbIH, HITUMKENINIriH apTTbipyFa
MYMKiHAiK 6epesi. Ocbl TypFblaaH anfaHaa, oKy TeXHoIornanapbl 6ifim bepy yaepiciHiH, MaHbI3abl
TeTiri 60bIN caHanaabl.

®u3nMKa — KopllafaH opTaja Ke3aeceTiH KybOblibicTapAbl 3epTTen, TabusaTTasbl Kanmbl
3aHAbINbIKTapAbl TYCIHAIPETIH ipreni fblnbiM. OHbIH, 3epTTey canachl KeH 6onfaHabIKTaH, GM3MKa
KopllafaH anemai TaHbIiN-0inyre KaxkeTTi MaHpbi3abl 6inim Ke3aepiHiH bipi 6onbin Tabblnagpl. by
NaH OKylUblNapfa TabufraT KyOblabICTapbiHbIH cebenTepi MeH 3aHAbIIbIKTaPbIH TYCIHYTe, FblAbIMK
aKnapaTTbl Tangayfa XoHe anfaH binimaepiH emipae KondaHyfa MyMKiHAIK 6epeai.®u3mka
FbINbIMbl adam3aT MaeHMEeTIHIH MaHbI3abl beniri peTiHae FbiAbIMU-TEXHUKA/bIK AaMyfa faHa
emMec, aaMHblH, AyHWEeTaHbIMbl MEH PyXaHW KOe3KapacblHbIH Ka/biNTacyblHA Aa blKNana eTeq,.
OcblifaH BalnaHbICTbl MeKTenTeri G13MKa NaHi OKyLLblAapPFa FblNbIMK BiNiM BepyMeH LLIEKTENMEN,
onapApblH onay KabineTiH AamMbITy *KaHe Tapbuenik KyHAbIbIKTapbiH KaablNTacTblipy MiHAETTEPIH
ne aTkapagpl. byn epeklenikrep mexten dmsmMKachl KYpCbiHbIH, 6inim bepy KyneciHaeri MaHbI3biH
anKbIHAAMObI.

MektenTte ¢u3MKaHbI 3aMaHayu MefarorMkanblK TEXHOAOrMANApAbl NanaanaHy apKbibl
OKbITYAbIH BaCTbl MaKCaTbl — OKYLbIAPAbIH NOTMKabIK OMNaYbIH, TAHbIMAbIK OENCEeHAINIMH KaHe
WbIFapmallblablK KabineTtepiH gambiTy. COHbIMEH KaTap $U3MKaHbIH Ka3ipri Koramaarbl XoHe
annbl agamsaT MaAeHUeTIHAEr peniH TyCiHAipy, TabufaTKa fbl/IbIMU KO3Kapac KasabiNnTacTblpy
kKe3aenedi. OKylWblTapAablH, KOpLUIaFaH opTafa AereH caHasibl KapbiIM-KaTbIHACblH AAMbITY, KeKe
KYHAbIbIKTaPbIH KaAbINTacTbipy ¥aHe GU3nKaabIK BiNiMaAepiH TypAi NpakTUKaIbIK Macenenep
Wewyae WblFapmallbinblKNeH KoNAaHy Aa MaHbI3abl MiHAeTTep 60bin Tabblnaabl.

Ocbl MaKcaTTapFa KOJ KEeTKi3y yLWiH 6inim anywbinapabiH 60MbiHAA FbINbIMM Tanaay, 3epTrey,
CaNbICTbIPY, KOPbITbIHAbI ¥Kacay »aHe 63 beTiHwe welim Kabblnaay AafablaapbiH KanbliNTacTblipy
KaeT. KoMblnFaH MakcaTTapFa KO MKETKIi3y YLWiH apTypAi a4ic-Tacinaep KonaaHbinagbl. OcbiFaH
bannaHbiCcTbl Bifim Oepy KyheciHae »KaHa OyblH OKy/AbIKTapbl MeH oKy Oafgap/iamanapsi
a3ipneHai. ConapapbiH, 6ipi — *»annbl 6inim 6epeTiH MeKTenTep/iH, Herisri caTbiCbiHa apHa/ifaH
«DPu3nKa koHe acTpoHommsa — VII-IX» oKy Oarmapnamackl. ATanfaH Oafgapiama bipHelwe
MaHbI3Abl MIHAETTI Ky3ere acblpyfa OafblTTanfaH. ATan aWTKaHAa, OKyllblnapfa MaTepUAHbIH,
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KYPbINbIMbI, HETi3ri fbl/IbIMX YFbIMAAP MeH 3aH4ap, ipreni TeopuAanapablH 3/1eMeHTTepi, COHbIH,
ilWiHAe aTOMAbIK-MONEKYNANbIK KaHE 3NEKTPOHAbIK Teopusanap, Taxipmnbenik aepektep, dm3mka
MeH acTpoHOMMAAAFbl 3epTTey aAaicTepi Typanbl binim bepy Kesgenedi. CoHbIMeH KaTap
OKYLLUbINAPAbIH, FbIAbIMU AYHNETAHbIMbIH KEHENTY, 9NEMHIH, GU3MKabIK BEMHECIHIH TyTacTbIfbiH
TYCiHAipy, TabufaTTarbl afamHblH, OPHbI MEH pPeni *KeHiHAeri Ke3KapacTapbliH KabiNTacTbipy
MaHbI3bl OpbIH anaapl[2].

Heri3ri mekTenke apHanfaH GM3MKa KYPCbiHbIH Ma3MYHbl OKYLLbINAPAbIH, *KaC epeKLenikTepi
MeH TaHbIMAbIK ~MYMKIHAIKTEPIH eckepe OTbIpbiN  KypacTbipblaFaH. bafgapnama  6inim
anywblNapabiH, NPaKTUKabIK MYMbICTAPMEH alHa/bICyblHA aHEe Teopusanblk binimaepiH ic
Xy3iHAEe KonZaHyblHa MyMKiHAIK ©Oepeai. CoHbimeH 6Gipre OKylWblnapablH, 3epTTeyuinik
OafablnapbliH XKeTingipyre, bakblinay sKypri3yre }KaHe sKCNepPUMEHTTIK TancbipManapabl OpbiHAAYFa
yrpeTyre Gacbimaplk bepineai. byn yaepicte 3epTxaHanblK KYMbICTapAblH, MaHbl3bl epekKLle.
OkyuwbliapabiH, 6ifiMm AeHreni meH npakTUKanbiK BinikTiniri GUsmKaHbIH ipresi TeopmusnapbiHbIH
KYPbI/IbIMbl MEH Ma3MyHbIHa CaMKeC XyneneHeai.

Binim 6epy canacbiHA4afbl KaHAWbIAAbIKTAPAbl OKY YAEpiciHe eHri3y Kasipri 3amMaHHbIH,
MaHbI3bl TananTapbiHbiH Oipi 6obin Tabbinagbl. OcbiFaH H6alfaHbICTbl cabak 6apbiCbiHAA KaHa
OKbITY TEXHONOrMANapblH KOAAAHY OKyLWbIAApAblH,  i34eHIMNa3aplFbiH - apTTbipyfa, MaHre
KbI3bIFYLLbI/bIFbIH OATYFa, ©3 OMbIH €PKiH XKeTKi3yiHe aHe nikipTanac XKyprisy kabifeTiH gambiTyFa
biknan eteAni. Kasipri TaHAa enimisgiH, KenTereH MekTenTepiHAae OCbiHAaW TexHoAornanap
nanaanaHblibin, ofapabiH TUIMAINIT oKy TaxipmnbeciHae balKkanyaa. Mbicasbl, Tancbipmanapabl
Kapanarbim AeHrenaeH Kypaeni AeHremnre Kapa opbiHAaY a4ici OKyLblNapAablH oiMnay KabineTiH,
ecTe caKTayblH, 6enceHAiNiriH }xaHe NaHre AereH bIHTacbiH apTTbipaabl. COHbIMEH KaTap byn aaic
6inim anywblnapdbl ©34irHEeH KYMbIC icTeyre, anfaH OiniMaepiH TepeHAeTyre »KaHe OKy
TancbIpManapbliH *KayankepulinikneH opbiHaayfa 6afbiTTanabl.

MaHa OKbITy TexHO/A0rMANapbiHAA OKyllbl TancbipManapabl €H KapananbiM AeHrenaeH
Hbactan, BipTiHAEN KypAenipek *KymbiCTapfa Kelwledi. Tancbipmanap Ma3mMyHbl MeH OpbliHAANY
epeklleniriHe Kapar TepT AeHrenre 6eniHeai: penpoayKTUBTI, aNrOPUTMAIIK, IBPUCTUKAbIK, KaHe
WbIFapmallblinbIK [3].

PenpoayKTUBTI AeHrer oKyliblnapAbiH OypbiH MeHrepreH 6inimaepiH KalTa KaHFblpTybliHA
Herizgeneai. byn aeHrengeri Tanceipmanap OKy/blK MaTepuangapbl MeH anapiHfbl cabakTapaa
KapacTblpblAfaH TaKblpbiNnTapfa cyMeHin KypacTbipblnagsl. COHAbIKTAH OKYyLbl HEri3ri aknapaTTbl
ecKe TyCipin, cypaKkTapsa HaKTbl api *Kblagam Kayan bepyre garapliaHagpl.

ANropuTMAIK AeHrenae OKyLbl MyFaniMHiH TYCIHAiIPYI apKblibl MeHrepreH binimiH 6enrini 6ip
2PEKEeTTEP PETiH caKTal OTblpbiN KondaHaabl. bepinreH Tancblpmanapabl opbiHAAY 6apbiCbiHAA
OKYyLLIblNAp epexenep MeH HyckaynapAbl 6aclbiibikka anbin, MaceneHi lWewyaiH, TUimai
ONZAPbIH ypeHeai.

DBPUCTUKaNbIK AEHIEN OKYLUbIHbIH, ©3JiriHeH OMnaHyblHA, aknapaT i3AeyiHe KaHe KOCbIMLIA
oaebueTTepai nanganaHybliHa Herizgeneni. MyHaan Tancbipmanapibl opbiHAay KesiHae 6inim
anylbl AaWbliH KayanTbl KalTanayMeH LWeKTeNMeN, MaceneHiH welimiH o3 beTiHwe Tabyra
Tbipbicadbl. Byn KeseHae NOrMKanblK OWnay, Tanfay »aHe KOpbITbiHAbl *Kacay Kabinetrepi
Oamuapl.

L biFapmalbinbiK, geHrenae okylbiHbiH AepbecTiri meH 6encenainiri ankblH KepiHeai. On »KaHa
TaKbIPbINTbI ©3AiriHEeH 3epTTen, HiNiMiH KaHa Kafaanaapaa KOM4aHyFa XKoHe e3iHAIK Wwewimaep
yCbIHYFa ymTblnaapl. OcbiHAAM TancbipManap OKyLWbIapablH, LblFapMallbIablK 21eyeTiH allbin,
3epTTeyLinik KabineTTepiH )eTinaipyre MyMKiHAiK 6epeai[4].

KOPbITbIHAbI

Kasipri du3mKa KypcCblHbIH, FblbIMU-3A4icTEMENIK OafbiThl OKYLIbINAPAbl AaWblH aknapaTTbl
KabblNgaymeH faHa WeKTemen, ©3 MiKipiH KanbiNTacTbipyfa, OHbl Aa/engeyre »aHe OinimiH
Toxipmnbene KongaHyra ympeTyai kesgenai. bypbiHFbl OKbITY TaxipnbeciHae cabakTbl 6ekiTy MeH
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OTKEH TaKblpbiNTapdbl KalTanay KebiHece MmyfaniMHIH cypaKTapbiHa ayan OepymeH ysere
acblpblica, Kasipri Tacingep okylwblnapablH, benceHai sapeKkeTiHe kebipek MaH bepeai. EHAi 6inim
anywblnap OM3MKaAbIK 3aHAbIbIKTAPAbl TYCIHIN KaHa KoMman, onapabl TYPMbICTa, TEXHMKAAA
KoHe KYHAENKTI eMmipae Ke3deceTiH *Karfaannapabl TYCiHAIpY YWiH KonaaHa anaab.

®uU3MKaHbI OKbITY 94iCTEMECI MBHHIH Ma3MYHbIH, OKY MaTepMaabiH MEHTEPTY KOAAPbIH XKaHe
cabakTa KondaHblNaTbiH TUiMAI a4icTepai aHblkTanabl. OKyLWblNapabiH Ha3apbliH cabakka ayaapy,
NoHre AEereH Kbi3blFyLWbIIbIFbIH apPTThIPy aHEe 3eMiHiH TypaKTaHAbIpy YLWiH OKbITY a4icTepiH
MaKcaTKa cal TaHgay KaxeT. Cabak OapbiCblHA@ MyFaniMHIH TyCiHAIPYi MeH aHrimeneyi,
Toxipunbenepai KepceTyi, 3epTXaHasblK KYMbICTAp YMbIMAACTbIPYbI, OKY/AbIKTAPMEH »KIHE
ONAAKTUKANbIK MaTepuangapMeH e34iK *KYMbIC KYPridyi CUAKTbI TaCinaepai kongaHyfa 6onaabl.

CoHbIMEH KaTap 3KCNEPUMEHTTIK ecenTep LblFapy, Kectenep meH benHemaTepuangapap
nainzanaHy, OKylblnapablH 6aaHAaManapbiH TbiHAAY, CypaK-Kayan 9AiCiH yMbIMAACTbIPY KaHe
TeCT TancbipManapbliH OpbIHAATY Aa OKY YAEPICIHIH TUIMAIAIrIH apTTblipadbl. ATanfaH aaicTepa
cabaKTblH MaKcaTblHa, TaKbIPbINTblH Ma3MyHbIHA XaHe OKyLWbINAPAbIH AanblHAbIK AeHreniHe
coMKec yMaecTipin KoaaaHy 6ifiM canackiH XKaKkcapTyFa aHe GM3MKaHbl MeHrepyre AereH biHTaHbl
KYyLLUEMTyre biKknaa eTeai.
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ATOM/ADbIK, KIHE KBAHTTbBIK
OPU3NKAHDBI OKbITYIbIH 3SAMAHAY W
SLICTEMEJIIK EPERLLUENIKTEPI

Paxbimbekos AinTbait Hanaposuy

d-M.F.K, AOLEHT, KaybIMAACTbIpbIAFaH Npodeccop

Airrasbl CyHKap Epmekynsi

MArmncTpaHT, |.XRaHcyrypoB aTbiHAafbl MeTicy yHuBepcuTeTi , TanablkopraH Kasiacbl

AngaTtna

Makanagza »*annol 6inim 6epeTiH meKkTenTepAe aTOMAbIK *KaHe KBAHTTbIK GM3MKa Heri3aepiH
OKbITYZbIH, fblIbIMU-34iCTEMENIK acneKTiNepi KapacTbipbliadbl. ATOMAbBIK, KIHE KBAHTTbIK,
KyOblnbicTapablH, TabufaTtblH TYCiHAIPY Ke3iHA4e TybIHAAWTbIH MNeAarormKanblkK KuMblHABIKTAP,
OKYLWbINAPAbIH, KaC »KoHEe TaHbIMAbIK epeKWwenikTepiHe COMKec OKy MaTepuanblH MeHrepTy
)ongapbl TangaHaabl. CoOHbIMEH KaTap GU3MKaHbl OKbITYAa UMdpabiK Binim 6epy pecypcrapbiH,
MHTEPAKTUBTI MOAeNbAepai, BUPTyanabl SKCNEPMMEHTTEPA KaHe 3epTTeyLWifik TancbipMmanapap!
KONAaHyAblH, MyMKiHAIKTepi cMnatTanaabl. OKyLWblNapaplH, FblabiMK onay KabineTiH xeTinaipy,
TeopuANbIK BinimaepiH TaxipnbemeH yLWTACTbIpy KaHe GU3MKaAbIK 3aHAbINbIKTApAbl KYHAENIKTI
emipderi TexHosornanapmeH HannaHbICTbipa  TYCIHAIPY MacenenepiHe epeklle Hasap
ayaapbliaabl.
TyMiH ce3aep: aTomablK OU3MKA, KBAHTTbIK GU3MKA, PU3MKAHbBI OKbITY SAICTEMECI, FblbIMU
OVHWETaHbIM, UMOPAbIK TEeXHONOrMANap, BUPTyandbl 3SKCNEPUMEHT, NpobaemanblK OKbITY,
3epTTeywinik gafaplnap.

Kipicne

Kasipri ¢u3mMKa fbinbiMblHbIH AaMy OafbiTbl aTOMZap MeH 3nemeHTap OenleKkTepain,
KacUeTTepiH, MUKPOAYHMEederi NpoLecTepi *aHe KBAHTTbIK 3aH4blbIKTapAbl 3ePTTEYMEH Tbifbl3
H6annaHbICTbl. ATOMABIK, }KoHE KBAHTTbIK GU3MKa KETICTIKTEPI 1a3epik KYPblfblIapdbl, XapTblaak
OTKI3riTepPdi, KBAHTTbIK ecenTey KyMenepiH »KoHe 3amaHayu aKknapaTTblK TexHO/ornanapab!
[aMbITyFfa Heri3 60bIn oTblp. OcbiFaH 6alnaHbICTbl MeKTeNn GU3MKachl KypcbiHAa aTanfaH benimai
cananbl OKbITY BiNliM anyLblNapablH, FblbIMM KB3KaPaCbIH KaabINTacTblpyAblH MaHbI34bl Kypamaac
6eniri 6onbin caHanabl.

ATOMAbIK, KOHE KBaAHTTbIK GW3MKa TaKblpbINTAaPbIHbIH, ©3iHAIK epeKweniri — onapapiH
KenTereH KybblibiCTapbl KYHAENIKTI emipae Tikenein Hanikanmanapl. Mbicanbl, 3N1eKTPOHAAPAbIH,
aToMJafbl  3HEPreTMKaNblK ~ KYWAepiH,  KapblKTblH  KBAHTTbIK  KacueTTepiH  Hemece
MUKPODOBNLEKTEPAIH, TONKbIHABIK CUMNATTaManapbiH KapanambiM MeXaHMKaablK MoAeNbaep
apKblNbl TONbIK TYCIHAIPY MYMKiH emec. COHAbIKTaH OKyLblNap Kenbip 3aHAbINbIKTapabl AakblH
aKknapart peTiHae Kabbinaan, onapasiH GU3MKanbiK MafblHACbIH TepeH TyciHbeyi MyMKiH [1].

Byn maceneHi WweLly ywiH Myfanim OKy MaTepuablH TEK TEOPUANLIK TYCIHAIPYMEH LEKTEMEN,
OHbl KBPHEKI MoAeNbAePMEH, TaXKiPMOENiK TancbipManapmeH, NPobAeManbIK CypaKTapMeEH KaHe
LUMbPAbIK pecypcTapmMeH TONbIKTbIPYbl KaKeT. OKyLblnapablH 63 OeTiHLIe KOPbITbIHAbI *KacayblHa
afaan TyFbI3y Aa OKY YAEePiCiHiH MaHbI3abl MiHAETTepiHiH Bipi 60abiN Tabblnaab.

MaKanaHblH, MaKcaTbl — MEKTENTe aTOMAbIK *KaHe KBAHTTbIK dM3MKa TapayblH OKbITYAblH,
TMiIMAj 24icTeMENiK XONAapblH aHbIKTAy XaHe Kypaeni OU3MKanbIK yFbiMaapabl OKyllblnapfa
TYCIHIKTI )KeTKi3yre MyMKiHAIK BepeTiH NneaarorMkanbik Tacinaepai YCbiHy.
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1. AMOoMObIK HaHe KBAHMMbIK hU3UKAHbI OKbIMYObiH binimOik makcammape!

ATOMAbIK KHE KBAHTTbIK GU3MKa BenimiH meHrepTy HapbiCbiHAa OKYLWbINAPAbIH TEOPUANBIK,
BiNiMiH  KanbiNTacTblpyMeH KaTtap, onapaplH  GU3MKanblkK KybblnbICTapAbl Tangay, fblibiMu
aKnapaTTbl TYCIHAIPY *aHe Aanenai KopbITblHAbI Kacay KabineTrepiH gambiTy Ke3geneai.Ocsl
HarbITTa KeNeci oKy MiHAETTEPIH »Ky3ere acblpyfa bonaapl:
® QaTOMHbIH KYPbI/bICbIH, OHbIH, KypaMblHAAfbl OeWeKTepaiH, KacuMeTTepiH KaHe ©3apa

6annaHbICbIH TYCIHAIPY;
® QaTOMHbIH 3HepreTUKanblK AeHrennepi MeH Cayne LWblFapy XKaHe YTy KyObliblCTapbiHbIH,

apacbiHAafbl 6aNNaHbICTbI aHbIKTAY;
o  PoTOaPPeKT KYyObIbICbIHbIH GM3MKAbIK MafbIHAChIH ALLY }KaHE OHbIH, HETi3ri 3aHAbI/TbIKTAPbIH

TYCIHAIPY;

e bop moaeniHiH Herisri KafnaanapblH KapacTblipy KaHEe OHbIH aTOM KYPbINbICbIH TyCiHAIpyAeri

MaHbI3bIH Bafanay;

e e bpoinb rMnoTesacbiHblH, Ma3MyHbIH MeHrepTy XaHe MWUKpobenleKkTepaiH TONKbIHAbIK,

KacueTTepiH cunaTTay;

e [ei3eHbeprTiH aHbIKTaAMay NPUHLUMNIHIH MaHIH TYCIHAIPY;

®  KJIaCCMKanbIK GU3MKA 3aHAbINbIKTApbl MEH KBAHTTbIK GU3MKA TYKbIPbIMAAPbIHbIH, KONAAHbINY
epeKLenikTepiH canbiCTbIpy;

® KBAHTTbIK  OM3MKaHbIH  Kasipri  fblibIMAafbl,  TEXHWKAZAFbl  KaHE  aKNapaTTbiK

TEXHONOrMANAPAAFbl KONAAHbINY BafbITTapblH aHbIKTaY.

OKy MakcaTTapblHa KO/ XeTKi3y YWiH TeopuanbiK 6inimai ecentep wbifapy, GU3MKanbIK,
MoAenbaepai Tangay, Toxipubenik OepekTepdi TYCiHAIPY KoHe 3epTTey TancbipmanapbiH
OpblHAAY apKblnbl 6ekiTy KaxeT.Mbicanbl, GoTo3ddEKT TaKblpblObIH OKbITY Ke3iHae OKyllblaapFa
YKapPbIKTbIH, MHTEHCUBTINIMN MeH KMUIiNiriHiH GOTO3NEeKTPOHAAPAbIH, KO3fabiCbiHa aCepi Typasbl
cypakTap Kotofa 6onaabl. MyHaan Tancelpmanap AavbiH popmMynanapibl ecte cakTayaaH repi,
dU3MKaNbIK 3aHAbINbIKTaPAbIH MaHIH TYCiHYre MymKiHAIK bepeai[2].

2. Kypoeni ¢pusukansiK yroimoapobl MeHaepmyOiH adicmemenik #ondapesl

ATOMIBIK KoHe KBaHTTbIK (GM3MKaAHbI OKbITYa OKYy MaTepumanblHbiH KYpAEeNiniriH eckepe
OTblpbIn, BipHelle aaicTemenik Tacinai e3apa bannaHbICTbipa KONAAHFAH KEeH.
2.1 KepHekKinik #aHe modenbdey adicmepi

MuKkpoayHueaeri KybbinbicTapabl Tikene 6akplnay MyMKIHAIM wWekTeyni 6onraHabIKTaH,
onapApl  TYCIHAIPYAE KepPHEKINiK KypandapblHblH, MaHbI3bl  30p. ATOMHbIH,  KYPbIIbIMbIH,
3NEKTPOHAAPAbIH, SHEPreTUKaNbIK KyMAepiH aHe GoToHAApAbIH 3aTNeH apeKeTTecyiH cbizbanap,
aHMMaUMANap MeH KOMMbIOTEPNIK MOAENbAEP aPKbl/bl KOPCETy OKylblnapabliH abcTpakTini
VFbIMAApPAbl KabblnaayblH XeHinaeTesq,.

CabaKkTa WHTEPaKTUBTI CMMyAnauMAnapabl, OenHemaTepuanaapibl KaHe BMPTyanbl
3epTxaHanapabl nanganaHyfa 6onagbl. Mbicanbl, PhET unHTepakTMBTI mMoaenbaepi apKbibi
$oTO3dPEKT KyObINbICbIH 38PTTEM, aPbIK, KNUIIT MEH UHTEHCUBTIAITIHIH, ©3repyi HaTUXKeciHAe
HalikanatblH KyOblnbiCTapAbl CanbICTbipyFa MYMKIHAIK 6ap. KepHeki moaenbaepai KonaaHy
HapbiCbiHAa 0NapAblH HAaKTbl GU3MKANbIK NPOLLECTEPAiH biKWamaanfaH 6eHeci ekeHiH TyCiHAipy
MaHpbi3abl.  byn  OKywWblNapAblH — MOAeNb  MeH  WblHAMbl  KyObIAbICTbIH,  apacbiHAafb
aMbIPMALUbINBIKTbI AYPbLIC TYCiIHYiHE KeMeKTeceai.

2.2 Cansicmeblpy QpKblribl OKbimy

OKyLWblNapablH KBAaHTTbIK GU3MKa 3aHAbINBIKTAPbIH CaHaNbl TYPAE MeHrepyiHe KNacCUKanblK,
YKOHE KBAHTTbIK TYCIHIKTEPAi CaNbICTbIPY biKNaa eTea;.

Mbicanbl, KnaccuKanblk OU3MKada AeHeHiH Ko3fanbiCbl 6enrini 6acTankpl WapTTap HerisiHAe
CMNATTaNCa, KBAHTTbIK OU3MKaAA MUMKPOOSNWEKTIH KyMiH cuMnaTTay bIKTUMANAbIK YFbIMbIMEH
HarnanbicTbipblnadbl.  OCbl  aMblpMaLUbINBLIKTAPAbl  KAapacTbipy OKyLWblNapAblH, — GU3MKaNbIK,
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OVHWETAHbIMbIH KeHelnTin, TabufaT KyOblabiCTapbiHa dPTYPAI FblAbIMKM TYpFblAaH KapaybliHa
MYMKIiHAiIK 6epea,.
CanbICTbIpy 3A4iCiH MblHa 6afbiTTapaa yibiMaacTblipyfa 6onaabl:
®  KNIACCMKabIK KIHE KBAHTTbIK MOAENbAEPAIH ePEeKLWENiKTEPIH aHbIKTay;
®  KAPbIKTbIH TONKbIHAbIK XaHe KOPMyCKyNaiblK KaCMeTTEpPiH CanbICTbIpy;
® aTOMHbIH, KNaCCKKanblK MoAenbAepi MeH bop moaeniHiH albipmallblibIKTapbiH Tanaay;
®  MaKpoAyHMe MeH MUKpOAYHMeAeri NpouecTepdi cMnaTray TacingepiH KapacTblpy.
OcCbIHAAM KYMbICTapAbl KecTe KypacTblpy, TONTbIK TanKblaay aHe rpaduKanbiK opraHamsepnep
¥acay apKblibl yMbIMAacTbipy TMimai. [3].
2.3 lNpobriemansik oKbimy a0ici
MpobnemansiK OKbITY OKylblNapabl GU3MKanbIK KybblabicTapaplH, cebenTepiH aHbIKTayfa,
HonKam yCbIHyFa KaHEe 63 MiKipiH FblNbIMM Aaenaep apKbiabl Herizaeyre 6afbiTTanabl. Myranim
cabak bapbiCbiHAA OKYLWbINAPAbIH, KbI3bIFYLWbIbIFbIH OATATbIH 3€pTTeyLWiNiK CypaKTap YCbiHa
anagpl. Mbicanbl:
e HefiKTeH »KapblKTblH, MHTEHCUBTIAIM apTKaHbiMeH, Oenrini 6ip *afdahga ¢GoToapdeKT
banKkanmangbl?
e ATOMAAp 3HEpPruAHbl Ke3 KenreH menwepae emec, 6enrini 6ip nopumManapMeH Kanam KyTadbl
Hemece Wblfapaabl?
e KapbIKTbIH TONIKbIHAbIK aHe BenleKTiK KacueTTepiH Hip-6ipimeH Kanal HGannaHbICTbIpyFa
b6onaapi?
e KBaHTTbIK OUW3MKaHbIH 3aHAbIIbIKTAPbl Kasipri 31eKTPOHAbIK KypblAfblAapablH, *YMbICbIHA
Kanam acep eten;?
Okylblnap OCbl CcypaKkTapsa kayan i3aey bapbicbiHAa Teopuanblk BinimaepiH KonaaHaapbl,
aKnapaTTbl CaNbICTbIPabl *KIHE KOPbITbIHAbI *Kacanabl.
MNpobnemanbik TancblpManapdblH, KYPAENiNiri CbiHbINTbIH, AaMblHAbIK AeHrerniHe conkec 6oaybl
Kepek. AnabIMeH KapanambiM cananbik cypakTapgaH bactan, KeliH ecenTtey KaHe 3epTrey
CcMNaTbiHAAFbl TANCblPMaiapFa KeLWY YCbIHbIAAAbI.
2.4 obanblk 3aHe 3epmmeywinik oKsimy
MobanblKk OKbITY OKylIblNApAblH, TEOpPUANbIK  OifiMiH  NpakTUKaablK, ~MiHOETTEPMEH
HbannaHbICTbIpyFa MYMKIHAIK Oepepni. byn agic acipece KBaHTTbIK, GM3MKaHbIH 3amaHayu
TexXHWKaAafbl KONAAHbINYbIH TYCIHAIPY Ke3iHAe HaTUMXKenNI.
OKylLblNapfa MblHaAal WafblH )Xobanapapl OpbiHAAY YCbiHbINAAbI:
e «Jlazep cayneciHiH PU3MKanbIK Heri3gepi»;
o  «DoT03dDDEKT XKaHE OHbIH TEXHMKAZAFbl KONAAHbINYbIY;
e «KBaHTTbIK GM3MKaHbIH, *KapTblNai OTKI3riWTepAi AaMbITyAafbl PONi»;
e «KBaHTTbIK ecenTey TEXHONOTMANAPbIHbIH, HETI3M NPUHLMATEPI»;
e «ATOMAbIK CNEKTPNEp KaHE 3aTTapAblH, KYPbIIbIMbIH 3epTTey».
obaHbl opblHAay 6GapbicbiHAa OiniM anylwblnap aknapaT KesdepiH i3genai, manimetrepai
Tan4anabl, MANOCTPALMANAP MeH Cbi3banap a3ipnensi *KaHe 63 *KYMbICbIHbIH HITUXKENEPiH CbIHbIN
anapiHaa Kopfanabl.
Myfanim »kobaHblH TaKplpblObliH TaHAayAaH 6acTan, aknapaTTbiH, FbIbIMKW AYPLICTbIFbIH TEKCEPYTe
YKOHEe KOpbITbIHAbIHbI Dafanayra AeniHri kezeHaepae barbiT-6araap bepes;.
2.5 MaHapaneik 6alinaHeicmel xy3eze acbipy
ATOMAbIK, KOHe KBaAHTTbIK OM3MKaHbl OKbITyAa OJU3MKA, MaTemMaTuKa, XUMWUA KaHe
NHbOpPMaTMKa NaHAEPIHIH apacbiHAaFbl 6aliNaHbICTbl KEPCETY MaHbI3bl.
MaTemaTmkameH bailinaHbic dusnKanbik dopmynanapabl TYPAEHAIpY, Tayenainikrepai rpaduk
apKblNbl BelHeney KaHe ecenTey HaTUXKeNepiH Tanaay KesiHAe Kysere acbipbliagbl. XMmua
noHiMeH 0alNaHbIC aTOM KypbIibICbl, 3N1EKTPOHAAPAbIH, JHEPreTUKablK AeHrennepi XaHe
CNEKTPAIK  KyObIMbICTAap apKblibl  albliagbl. MHPoOpMaTMKaMeH  KipiKTipy  KOMMbIOTEPIK
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MOAEeNbAeY, AEPEKTEPAI BHALY KaHE UMPPAbIK 3epTTey KypandapblH NanganaHy apKbliabl icke
acagbl. [ToHapanbIK TaCiN OKyLLbINAPAbIH 9PTYPAI NaHAEPAEH anfaH binimaepiH BipikTipin, Kypaeni
FbINbIMM KYObINbICTapAbl TyTaC TYCiHYiHE Kafaal Kacanapl.
3. OKy pecypcmapbel MeH yugpsiblk mexHoaA02uaAapobl nalidanaHy

Kasipri 6inim 6epy »afaalbiHAQ aTOMAbIK KoHE KBAHTTbIK (U3MKaHbl OKbITY TEK ASCTYPI
OKY/IbIKTap MeH TaKTadarbl TyCiHAipyre cyneHbeyi kepek. OKy maTepuasnbiH MEHTepTyre apHaafaH
Undpnblk Kypanaap 6inim anywbsinapablH, TaHbIMAbIK 6enceHainiriH apTTbipyFa XaHe OKY YAEpPICiH
[apanaHabipyFa MyMKiHAIK 6epepi. Herisri oKy pecypcTapbiHa MblHanap *KaTtaapi:
® MeM/IEKeTTIK OKy DardapnamacbiHa CIMKeC 33ipAeHTeH OKYAbIKTAap MEH OKy-aJicTemenik

maTtepuangap;

®  VHTEPAKTUBTI GU3NKA/bIK MOAENbAEP MEH KOMMNBIOTEPAIK CUMYAALMANAP;
® BUPTYyanapl 3epTxaHanap *KaHe oKy beiHemaTepmanaapsl;
®  FbINbIMU-KBNLWINIK 9aebneTtep MeH 3NeKTPOHAbIK 6inim Bepy nnatdbopmanapsl;
® Myfanim a3ipaereH TancbipMmanap, npeseHTaumanap KaHe rpadmKanbik maTepmuanaap.

LindpnblK pecypcTapapl KONAaHY KesiHAe OoNapAblH, OKY MaKCaTblHA COMKECTIrH »aHe
FbIBIMM  MA3MYHbIHbIH, AYPbICTbIFbIH €CKepy KarKeT. DAeKTPOHAbIK MaTepuangap MyfaniMHiH,
TYCIHAIPYiH TONbIKTbIPYbI KepeK, Hipak OKYLWbIHbIH, ©34iriHeH OMAaHybl MEH ecen WblFapy apeKeTiH
a/IMacCTbIpMaybl THiC.
Mblcanbl, aTOMHbIH 3SHEpPreTUKanblK AeHrennepiH TYCiHAIPY Ke3iHA4e 3NeKTPOHHbIH  bip
3HepreTUKanblK KYMAEH EKiHLII Kylire aybiCyblH aHMMaUMA apKblabl kepceTyre 6onaabl. OcblaaH
KeWiH OKyllblapfa 3HEPrMa amblpmacbiH ecenTey KaHe QOTOHHbIH, 3HEPIrUMACbIH aHbIKTay
Tancblpmanapsl bepineai. PoToH aHepruachl MbiHa GopMyaameH aHblKTanaapi:

E=h U (1)

MyHpaafbl: E — $OTOH aHepruacel, axoynbmeH () enweHeai; h — MnaHk TypakTbichl, h = 6,26
103* Ox-c; (D) — cayneHin, xuiniri, repunen (Mu) enweHes,.

byn dopmynagaH $GOTOH 3SHEPrUACHIHLIH, KAPbIK KWifiriHE Typa MNPOMNOPLMOHAN EKeHi
KepiHeai. [lemeK, CayNeHiH, Kniniri apTkaH calbiH GOTOHHbLIH 3Heprusacel Aa apTaabl.OcbiHAAR
ecenTepai KOMMNbIOTEPIK MOAENbAEPMEH YLITACTbIPY OKYLWbIAAPAbIH MaTeEMATMKabIK aManaap
MeH PU3MKaNbIK MafblHaHbIH apacbiHAafbl HaNaHbICTbI TYCiHYiHE KemeKkTeceai[4].
4. OKywblnapOobiH binimiH 6aranay xaHe kepi b6alinarsic ylibimoacmelpy

ATOMAbBIK, KoHEe KBaHTTbIK (GM3MKAHbI OKbITY HITWKesepiH Oaranay KesiHae OKyLbIHbIH,
bopmynanapabl ecTe cakTay JAeHrenMimeH faHa wWwekTenyre 6onmanabl. OHbiH  GM3MKaNbIK,
3aHAbINbIKTapAbl  TYCiHAIpYi, ecenTepai wewyi, KyOblabiCTapAbl CanbICTbiPybl KoHe 3
KOPbITbIHABICBIH A2nengeyi Ae Haszapfa anblHybl TWic. OKy »KeTICTIKTepiH aHbIKTay YLUiH
Ka/biNTacTblpyLbl 6aFanayablH, apTypAi TaCiNAEpiH KonaaHyFa bonaapi:
BipiHWigeH, KbICKA OMArHOCTMKanbIK Tanceipmanap. CabakTbiH 6acbiHAa Hemece COHbIHAA
bepineTiH cypakTap OKylWblnapAblH, OacTankbl TYCIHITIH XaHEe TaKblpbiNTbl MeHrepy AeHremi
aHblKTayfa MyMKIiHAiK 6epea;.
EKiHWineH, ecentep meH cananblK Tancbipmanap. EcenTey KymbicTapbl dopmMmynanapabl Aypbic
KonaaHy KabineTiH Tekcepce, cananblK cypakTap GUanKanblk KyObiabICTbiH MaHIH TYCiHY AeHreniH
6arananap.
YwiHwineH, rpaduKanbik KaHe KypblibIMAbIK TancbipMmanap. OKyLbliap aTOMHbIH 3HEPreTUKabIK,
neHrennepiH benHenenai, dmMsmKanbiK LWamanapablH, apacbiHAaFbl 6alMNaHbICTbl KBpPCeTeai KaHe
YFbIMAAP KapTacblH KypacTbipabl.
TepTiHWigeH, e3iH-e3i aHe e3apa 6aranay. TONTbIK }KyMbICTap MeH »obanapabl Kopfay KesiHae
6inim anywbinap bip-6ipiHiH NikipnepiHe aanenai kepi bannaHbic bepyai yipeHeai.
beciHwiaeH, pednekcna. Cabak CoOHbIHAA OKylUbINAP MeHrepreH B6inimaepiH, TyCiHyre KMbIHAbIK,
Tyfbi3faH MacesieNepi *KaHe KOCbIMLLIA 3epTTeyAi KayKeT eTeTiH cypaKkTapAbl aHbiKTanabl.baranay
KpuTepuninepi cabaKTblH OKy MaKcaTTapblHa Calkec andplH ana benrineHyi kepek. byn 6inim
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anylblnapsa 63 XKeTiCTiKkTepiH 6afanayra KaHe binimiHAEr ONKbINbIKTapAbl YaKbITbIHAA aHbIKTayFa
KemeKTeces,.
KOopbITbIHAbI

ATOMAbIK KaHE KBAHTTbIK (U3MKA TapayblH HITMMKENi OKbITY OKYy MaTepuasblH fblibIMK
TYPFblAaH AypPbIC TYCIHAIPYAi, OKYLWbINAPAbIH TaHbIMABIK MYMKIHAIKTEPIH eCKepyai KaHe apTypAi
aAicTemenik Tacinaepai esapa ynnectipyai Tanan eteni. byn 6benimaeri abctpakTini yrbimaapabi
MEHrepTy VLWIiH KepHEKi Moaenbaep, NHTEPAKTUBTI cumynaumanap, npobaemansik Tancbipmanap
YKOHE 3epTTeyLWiNiK XKYMbICTapAb! *Kyneni Typae nanganaHy MaHpi3bl.

Teopuanblk BiniMai NpakTUKaNbIK eCENTEPMEH XKaHE 3aMaHaymn TEXHOMOTUANAPAbIH, XYMbIC
icTey npuHUMNTEpPiMeH BaMNaHbICTbIPY OKYLWbINAPAbIH, GM3MKa NaHIHE AereH Kbi3blfyLbl/blIfbiH
apTTbipadbl. CoOHbIMeH KaTtap Oinim anywbiNapdblH, FbIAbIMW aknapaTTbl Tangay, OU3MKanbiK,
KyOblnbiCTapabl CanbiCTbipy, G0OMKaM YCbIHY »KaHe Adneni KOpbITbIHAbI *acay KabineTrrepiH
[aMbITyFa MYMKIHAIK Bepeai.

OKpbITy BapbICbiHAA KaNbINTACTbIPYLLbl BaFanay MeH TypaKTbl Kepi 6anaHbICTbl YbIMAACTbIPY
9P OKYLUbIHbIH, 6i1iM any yaepiciHAeri *KeTiCTiKTepiH bakblnayFa Xafaan Kacanabl. AN NaHapasbiK,
HalinaHbIiC NeH KobanblK KYMbICTap KBAHTTbIK GU3MKaAHbIH Kas3ipri £blbIM MeH TexHWKaaafbl
OPHbIH TYCiHYyre KemeKkTtecea,.
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Physics education has long been recognized as one of the most intellectually demanding
areas of science instruction. Students frequently struggle with abstract concepts, complex
mathematical formalisms, and the need to visualize invisible phenomena such as electromagnetic
fields, quantum states, or thermodynamic processes. Traditional teaching methods, while
foundational, often face limitations in providing individualized support, timely feedback, and
engaging visualizations that match the diverse learning needs of students. These persistent
challenges contribute to high dropout rates in physics courses, declining interest in STEM fields,
and difficulties in developing deep conceptual understanding.

In recent years, the rapid advancement of artificial intelligence technologies has opened new
possibilities for addressing these long-standing issues. Computer and information communication
technologies have over the years continued to evolve, leading to the development of artificial
intelligence [1]. Tools such as adaptive learning systems, intelligent tutoring platforms, generative
Al models, and sophisticated simulation environments are increasingly being integrated into
educational practice. Al offers the potential to personalize learning pathways, generate interactive
visualizations, provide immediate formative feedback, and support both students and instructors
in more efficient and effective ways. As a result, the integration of artificial intelligence into physics
education has become a highly relevant and timely topic in contemporary educational research.
The purpose of this paper is to examine the integration of artificial intelligence into physics
education, with a particular focus on its pedagogical opportunities, practical applications, and
associated challenges. Specifically, the paper aims to:

-analyze the main benefits that Al technologies can bring to the teaching and learning of physics;
-review existing practical applications and case examples of Al use in physics education;

-identify key limitations, risks, and ethical considerations related to Al integration; and

-propose recommendations for the effective and responsible implementation of Al tools in physics
instruction.

Artificial Intelligence in Education refers to the application of Al technologies to support,
enhance, and transform teaching and learning processes. Key concepts within AlEd include
intelligent tutoring systems, which provide personalized instruction and real-time feedback;
adaptive learning platforms that adjust content difficulty and pacing according to individual
student performance; automated assessment tools that evaluate both quantitative and qualitative
responses; and generative Al models capable of producing explanations, problems, and interactive
dialogues. For example, Al can recommend appropriate learning resources, suggest areas for
improvement, and adjust the difficulty level of learning tasks [2]. More recent developments also
involve machine learning algorithms for learning analytics and natural language processing
systems that enable conversational educational agents. Collectively, these technologies aim to
create more responsive, data-driven, and student-centered learning environments.

A growing body of research has examined the application of Al in STEM education, with particular
attention to mathematics, computer science, and the natural sciences. Studies in STEM contexts
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have demonstrated that Al-supported systems can improve student engagement, provide timely
formative feedback, and support differentiated instruction. Within physics education specifically,
research has focused on several promising directions. These include the use of Al-enhanced
simulations and virtual laboratories for visualizing abstract phenomena, intelligent tutoring
systems designed to support problem-solving in mechanics and electromagnetism, and generative
Al tools that assist students in conceptual explanation and self-regulated learning. Empirical
findings generally indicate positive effects on conceptual understanding and motivation, although
results vary depending on the quality of pedagogical integration and the accuracy of Al-generated
scientific content. Digital ecosystems play a critical role in facilitating knowledge sharing within
organizations, acting as platforms for cooperation, exchange, and access to knowledge [3].
Several pedagogical theories provide a strong foundation for the integration of Al into physics
education. Constructivist approaches, rooted in the work of Piaget and Vygotsky, emphasize active
knowledge construction and the importance of scaffolding within the Zone of Proximal
Development - roles that adaptive Al systems can effectively support. Cognitive Load Theory
highlights the need to manage intrinsic, extraneous, and germane cognitive load; Al tools can help
by offering sequenced explanations, interactive visualizations, and just-in-time support that
reduce unnecessary cognitive burden. In addition, theories of personalized and self-regulated
learning align closely with the adaptive capabilities of Al systems, which can tailor learning
pathways to individual prior knowledge, learning pace, and misconceptions commonly observed
in physics. Together, these theoretical perspectives suggest that Al integration is most effective
when it is deliberately aligned with established principles of how students learn complex scientific
content.

Figure 1 shows the logos of the major generative Al systems that are most relevant to physics
education: ChatGPT, Claude, Gemini, Grok, and Antigravity.

® ¥ ¢ I 05

ChatGPT @ Claude = Gemini Grok  Antigravity

Al LANGUAGE MODEL CONVERSATIONAL Al GOOGLE'S X.Al / FRONTIER Al GOOGLE'S AGENTIC
MULTIMODAL Al DEVELOPMENT PLATFORM

Figure 1. Logos of major generative Al systems used in educational contexts: ChatGPT, Claude,
Gemini, Grok, and Antigravity.

One of the most significant opportunities offered by artificial intelligence in physics
education is the capacity for personalized and adaptive learning. Al-driven platforms can
continuously analyze student performance data, identify individual misconceptions, and adjust the
difficulty, sequence, and type of learning materials in real time. In physics, where students often
enter courses with highly varied levels of prior mathematical and conceptual knowledge, such
adaptive pathways allow learners to progress at their own pace while receiving targeted support
in areas of difficulty. This personalization helps reduce frustration, maintain motivation, and
promote deeper conceptual understanding. Several generative Al systems are currently used by
students and educators to support the learning of physics. Table 1 provides a comparative
overview of the main platforms, highlighting their relative strengths and limitations in educational
contexts.
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Al System Strengths in Physics Main Limitations Best for
Education

ChatGPT Clear  explanations, | Occasional Everyday learning &
analogies, problem- | inaccuracies practice
solving

Claude Deep, structured | Limited real-time data | Detailed explanations
conceptual reasoning & derivations

Gemini Strong with diagrams | Sometimes less | Visual & diagram-
and multimodal input | precise in text based learning

Grok Creative style, real- | Weaker on rigorous | Informal explanations
time information scientific depth & brainstorming

Antigravity Coding and | Not a general | Creating physics tools
simulation teaching chatbot & simulations
development

Table 1. Comparison of major generative Al systems for physics education

A second major benefit lies in the enhanced visualization and simulation of physical

phenomena. Many core topics in physics - including electromagnetic fields, wave interference,
guantum mechanical systems, and thermodynamic processes - involve abstract or invisible entities
that are difficult to represent through traditional static diagrams or verbal explanations. Al-
powered simulation tools and generative models can create interactive, dynamic, and often three-
dimensional visualizations that respond to student input. These technologies enable learners to
manipulate variables, observe immediate consequences, and develop stronger mental models of
complex physical systems.
Intelligent tutoring systems and automated feedback represent another important advantage. Al-
based tutors can guide students through multi-step problem-solving processes, provide hints at
critical moments, and offer detailed formative feedback on both procedural and conceptual
aspects of physics tasks. Unlike traditional homework assignments that typically receive delayed
and limited feedback, Al systems can respond instantly, helping students correct errors while the
learning experience is still active. This continuous feedback loop supports the development of
problem-solving skills and self-regulated learning strategies. Although several generative Al
systems are available, their actual adoption among students differs significantly. Figure 2
illustrates the relative popularity of the main platforms in educational settings.

Approximate popularity among students

ChatGPT Claude Grok

70%
60%
50%
40%
30%
20%
10%
0%
Gemini Antigravity

B Approximate popularity among students

Figure 2. Relative popularity of major Al systems among students
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A growing number of practical applications demonstrate how artificial intelligence can be
effectively integrated into physics education. One of the most established areas involves Al-
powered simulations and virtual laboratories. These tools enable students to explore physical
phenomena that are difficult, dangerous, or expensive to investigate in traditional laboratory
settings. For example, Al-enhanced platforms can simulate complex experiments in
electromagnetism, fluid dynamics, or quantum mechanics, allowing learners to manipulate
variables, observe real-time outcomes, and receive intelligent guidance based on their
interactions. Such virtual environments not only increase accessibility but also support repeated
experimentation and inquiry-based learning.

Generative Al systems have also found wide application in supporting explanations and

problem-solving. Large language models can generate step-by-step solutions to physics problems,
offer alternative conceptual explanations, and adapt their language to different levels of student
understanding. When carefully used, these tools serve as on-demand tutors that help students
clarify difficult concepts, check their reasoning, and explore multiple approaches to the same
problem. In many university physics courses, instructors have begun incorporating generative Al
as a supplementary resource for homework support and self-study, while simultaneously teaching
students how to critically evaluate Al-generated content for scientific accuracy.
Adaptive learning platforms and intelligent tutoring systems represent another significant area of
practical implementation. Several systems specifically designed for physics education adjust the
sequence and difficulty of tasks according to individual student performance. These platforms
typically combine machine learning algorithms with domain-specific knowledge of common
physics misconceptions. Intelligent tutoring systems, for instance, can guide students through
multi-step problems in classical mechanics or electricity and magnetism, providing hints,
corrective feedback, and scaffolding that gradually decreases as the learner gains competence.
Research and classroom experience indicate that such systems can improve both conceptual
understanding and problem-solving performance when integrated into regular instruction.

Despite the considerable potential of artificial intelligence in physics education, its
integration is accompanied by a range of technical, pedagogical, and infrastructural barriers. Many
educational institutions still lack the necessary technological infrastructure, including reliable high-
speed internet, sufficient computing resources, and compatible learning management systems. In
addition, the development and maintenance of high-quality Al tools specifically designed for
physics require substantial expertise and financial investment. Pedagogically, the effective
incorporation of Al demands careful alignment with learning objectives; poorly designed
implementations may disrupt established teaching practices or fail to support deep conceptual
understanding.

A second major concern relates to the risks of over-reliance on Al and issues of scientific accuracy.
Students may become dependent on Al-generated explanations and solutions, which can weaken
their ability to engage in independent reasoning and problem-solving - skills that are fundamental
to physics. Moreover, generative Al models occasionally produce factually incorrect or physically
inconsistent information, a phenomenon commonly referred to as “hallucination”. In a discipline
that demands high precision, such inaccuracies pose a serious risk if students accept Al outputs
without critical evaluation. Ensuring the scientific reliability of Al tools therefore remains an
ongoing challenge.

Equity, access, data privacy, and academic integrity constitute further critical issues. Not all
students have equal access to digital devices or stable internet connections, which can exacerbate
existing educational inequalities. The collection and analysis of student data by Al systems also
raise significant privacy concerns, particularly regarding how personal learning information is
stored, shared, and used. In addition, the ease with which generative Al can produce completed
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assignments has intensified problems of academic integrity, making it more difficult for instructors
to distinguish between original student work and Al-assisted submissions.

For the successful integration of artificial intelligence into physics education, both
educators and institutions need clear practical guidelines. First, Al tools should be selected and
implemented on the basis of specific learning objectives rather than technological novelty.
Instructors are advised to introduce Al gradually, starting with well-defined tasks such as
visualization support or formative feedback, and to establish explicit rules regarding the
acceptable use of generative Al. Institutions should invest in reliable technological infrastructure,
ensure data privacy compliance, and provide ongoing technical support. Equally important is the
development of institutional policies that address academic integrity and the ethical use of Al by
both students and staff.

Effective integration also requires thoughtful models for blending Al tools with traditional teaching
methods. One promising approach is the “Al-enhanced flipped classroom”, in which students use
adaptive platforms and generative Al for pre-class conceptual preparation, while face-to-face
sessions focus on collaborative problem-solving, experimental work, and instructor-guided
discussion. Another useful model combines intelligent tutoring systems for individualized practice
with traditional laboratory activities and teacher-led conceptual discussions. In all cases, Al should
function as a complementary resource that supports, rather than replaces, human interaction,
critical thinking, and hands-on experimentation - elements that remain essential to physics
education.

Future research should address several important gaps. Empirical studies are needed to evaluate
the long-term effects of Al integration on students’ conceptual understanding, problem-solving
skills, and motivation in physics. Comparative investigations of different pedagogical models for
combining Al with traditional instruction would provide valuable evidence for practitioners.
Additional research is also required on the accuracy and reliability of generative Al in physics
contexts, as well as on effective strategies for developing students’ critical Al literacy. Moreover,
Al assists teachers in identifying students’ learning styles by analyzing data on their interactions
with online learning systems [4]. Finally, studies focusing on equity, accessibility, and the
professional development of physics teachers will be essential for ensuring that the benefits of Al
are distributed fairly and sustainably.

This paper has examined the integration of artificial intelligence into physics education,
highlighting both its substantial opportunities and its significant challenges. Al technologies offer
powerful means of personalizing learning, enhancing the visualization of complex physical
phenomena, providing intelligent tutoring and feedback, and supporting teachers in curriculum
design and instructional tasks. At the same time, technical limitations, risks of over-reliance, issues
of scientific accuracy, concerns related to equity and academic integrity, and the need for teacher
preparation must be carefully addressed.

The balanced and responsible integration of artificial intelligence into physics education
does not imply the replacement of teachers or traditional pedagogical approaches. Rather, it calls
for a thoughtful combination of technological innovation with established principles of effective
science teaching. When Al tools are implemented with clear pedagogical purpose, critical
oversight, and adequate professional support, they have the potential to enrich physics learning
and help students develop deeper conceptual understanding. Continued research, institutional
commitment, and reflective practice will be essential to realizing this potential in a sustainable and
equitable manner. Finally, research is also needed to understand how to effectively measure the
impact of Al-based digital ecosystems and machine learning algorithms on student learning out
comes, and how to use data analysis to provide personalized support, accurate assessments, and
guidance to students [5].
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YEHLLHBI-IOMOXO3AMKN B
CTPYKTYPE JOMALLIHMX XO3ANCTB
PECMYB/IMKM KASAXCTAH:
PEMVIOHA/TbHBIM AHA3 3A 2019-2023
roap!

EwmaHoBa CantaHaT EcumoBHa
Ka3axcTaHCKO-BpUTaHCKNI TEXHUYECKUN YHUBEPCUTET, AOKTOPAHT, AaMaTsl, Pecnybanka
KasaxcTaH

AHHOTaUMA

B cTaTbe npeacTaBiAeH CTaTUCTUYECKMA aHa/IM3 MOJOMKEHWUA KEHLWMH B CTPYKTYPE AOMALIHMUX
X03AncTB Pecnybnnkn KasaxcTaH B perMoHanbHom paspese 3a 2019-2023 rr. UccneposaHne
HanpaB/AeHO Ha onpeAeneHne YAe/NbHOMO BeCa XEeHLWH CPpean YNeHOB AOMALLHUX XO3AMNCTB,
BbIABNEHWE PErMOHaNAbHbIX Pa3AMUYMIA B CTPYKTYPE [AOMALIHMX XO03SMCTB MO MNoJy [asbl
[OMOXO03SIMCTBA, @ TaKKe OLLEHKY [0/ KEHLIMH B 0OLLEeM YNCAEHHOCTM HaceneHma Pecnybamnkn
KasaxctaH. Ocoboe BHWMMaHWe yaenaeTca MeTOA0/N0rMYECKOMY Pa3rpaHUYeHUt0 MNOHATUM
@KEHLWMHA-AOMOX035MKa», «KEHLIMHA — 4YNeH [JOMOXO03SMCTBA», «KeHLlMHa — T[/1aBa
[OMOX03AMCTBA» M «KEHUIMHA, OCYLIEeCTBAAOLWAA Heona4YnMBaemblil AoMallHWin Tpya». Ha
ocHoBe obUMLUMANbHbBIX CTATUCTUYECKUX AaHHbIX BlOpO HaUMOHANBHOW CTAaTUCTUKM AreHTCTBa Mo
CTpaTerm4yeckomy nnaHuMposaHutio u pedopmam Pecnybamkm KasaxcTaH yCTaHOBAEHO, 4TO
EHLIMHbI Ha NPOTAMKEHUM paccMaTPMBAEMOro Nepuoaa coctasnanu bonee NOAOBUHbI YNEHOB
obcneayemblx 4OMALHMX X03aMCTB. B 2023 1. ux gonda coctasuna 54,4% npotms 45,6% My»KYMH.
PervoHanbHaa anddepeHumauma ABNAETCA CYLLECTBEHHON: MaKCMMaAbHaA AONA KEHLWMH cpean
Y/seHoB AoMallHKMX xo3arncTB B 2023 r. Habntoaanack B 1. Anmatbl — 59,9%, a MUHMMaAIbHAA — B
TypkecTaHckoi obnactn — 48,8%. OaHoBpeMeHHO B 61,7% obcneayemblx AOMALIHUX XO3AMCTB
Pecnybnnkm KaszaxctaH B 2023 r. rnaBoM ABAANACb KeHWMHA. [losiydeHHble pe3ynbTaThbl
CBMAETENIbCTBYIOT O  HeobxoaMmocTn  Bosiee  AeTanbHOro  CTAaTUCTUYECKOro  y4yeTa
Heon/ja4YnMBaemMoro JOMallHero M yxoZoBOro Tpyda MEeHLWMH KakK 3Ha4MMOM COCTaBAAOLLEN
COLMANbHO-3KOHOMMYECKOTO Pa3BMUTMA PETMOHOB.

KntouyeBble CN0BA: *KEHLMHA-A0MOX035MKa, AOMaLlHEee X03AMCTBO, JOMOXO3ANCTBO, *KEHLMHbI,
Heon/a4YnBaembl TpyA, COUMaNbHaA 3aWMTa, PErMOHANbHAA CTAaTUCTMKA, reHaepHasa CTaTUCTUKa,
HaceneHue, Pecnybamka KasaxcraH.

[lomalluHee X03AMCTBO ABNAETCA OAHOM M3 OCHOBHbIX COLMANbHO-3KOHOMMYECKMX eaMHUL
0bLecTsa, B paMKax KOTOPOM OCYLLECTBAAETCA He TO/MbKO NoTpebieHne TOBapoB M YCAyr, HO U
3HAUYUTENbHLIN  06bemM [eATeNbHOCTM MO BOCMPOM3BOACTBY YeNOBEYECKOro Kanutana. B
[OMALLHMX XO3AMCTBaX OCYLLECTBAAIOTCA BOCMMTaHWE AETel, YXOA 3a MOMMAbIMA U APpYrumu
3aBMCMMbIMK YI€HAMWN CEMbM, MPUTOTOBAEHME NMULLM, YOOPKa, OpraHM3aLma 6biTa U MHble BUAbI
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[eATeNbHOCTM, KOTOpble B 3HAYMUTENbHOM 4acTU He MMetoT HEenocpeacTBEHHOrO AeHEeXHOro
BbIpaXKeHMA.

B naHHOW cucteme ocoboe 3HaveHWe MMeeT MONOXKEHME KEHLWMH. TPAAMLMOHHO KeHLMHA,
NPeVMyLLEeCTBEHHO OCYLLEeCTBAAOWAA BeAeHWe AOMAWHEero X03AMCTBa, BOCMMTaHWe AeTen U
CeMeNHO-bbITOBbIE 06A3aHHOCTH, ONpPeaenaeTcs Kak 40MOX03anKa. BmecTe ¢ Tem B COBpeMEHHOM
9KOHOMMKE U COLUMANbHOM CTAaTUCTUKE MOHATME «A0MOXO3AMKa» HEe MOMET PaccMaTpuBaThCs
MCKNOUYMTENBHO KaK XapaKTepUCTMKA OTCYTCTBMA OMNAYMBAEMON 3aHATOCTM. MKeHUMHa MOXKeT
OZHOBPEMEHHO OCYLLEeCTBAATb AOMAWHWI Tpya, M MMETb OniavyMBaemyto paboTy, 3aHMMATbLCA
MHOMBUAYANbHBIM NPEANPUHMMATENBCTBOM UAWN APYTO SKOHOMMYECKOWN AeATENbHOCTbIO.

B cBA3WM C 3TMM CTAaTUCTUYECKOE MCCAeA0BaHME KeHLWMH-4OMOX03A€eK TpebyeT pa3rpaHuyeHns
HECKONIbKUX MOHATUIM. BO-NepBbIX, 3TO KEHLIMHA KaK YNeH AOMalHero xo3amcrea. Bo-BTopblx,
KEHLMHA KaK rnaBa [OMOX03AMCTBA. B-TpeTbMX, KEHLIMHA, KOTOpas GaKTUYECKM OCYyLecTBAAET
Heonaa4YMBaembli AOMALLHMIA 1 yXOA40BbIM TPyA. [laHHble KaTeropum moryT nepecekaTbCs, O4HaKO
He ABNAOTCA MAEHTUYHbBIMMU.

CornacHo oduUManbHOM CTAaTUCTMYECKOM METOA0N0rMM, AOMOXO03AMCTBO NpeacTaBaseT coboi
rpynny AunL, COBMECTHO MPOXKMBAIOLLMX, MONHOCTbIO MM YaCTUYHO 06bEeANHAIOLLMX CBOM A0XOAbI
M MMYLLECTBO M COBMECTHO MOTpebndatoumMx onpeaeneHHble ToBapbl M ycayri. Jlomoxo3aincTso
MOMET COCTOATb M M3 OHOr0 Ye/0BeKa, @ ero YaeHbl He 06A3aTeNbHO A0MKHbI COCTOATb MEXK Y
coboi B pOACTBEHHbIX OTHOLIEHMAX.

AKTyanbHOCTb MCCef0BaHMA onpeaenseTcs HeobxoAMMOCTbio 601ee NOMIHOrO MOHMMAHWA POK
KeHLWMH B QYHKLMOHMPOBAHUM [AOMALLIHMX XO3AUCTB M PErMOHasbHbIX COLMANbHbBIX CUCTEM.
OCcoBEeHHO BaKHbIM ABAAETCA onpedeneHne MaclTaboB MPUCYTCTBUA MKEHWMH B AOMALIHUX
XO3AMCTBAaX W BbIABNEHWE pPErnmoHoB, TrAe WX JAONA  CyWeCTBEHHO OT/AuMyaeTca  OT
cpeaHepecnybanMKaHCKOTO YPOBHS.

Llenbto HacToALLEero MCCNef0BaHNA ABNAETCA aHA/IN3 NMONOMXKEHUA KEHLUMH B CTPYKTYpe AOMALLHMX
x03ancTe Pecnybamkm KasaxctaH 3a 2019-2023 rr. M BblABAEHME PErMOHA/bHbIX Pa3ANYNiA B
YAENbHOM BECE XKEHLMH Cpean Y1eHOoB AOMOX03AMNCTB.

[OnAa DOCTMXKEHWA NOCTAaBNEHHOM Lenu pelwaroTca cneayrolive 3afadm: onpeaenmTs AMHAMUKY
[ONW XKeHWMWH B CTPYKType HaceneHua KasaxcraHa; nccnefosaTb 400 KEHLWMH Cpeamn YaeHoB
obcneayemblx AOMALWHUX XO3ANCTB; ONPeAeNnTb PerMoHanbHble Pasanyma 4aHHOMO NOKasaTens;
NPOaHaNM3MpoBaTb AONKO [AOMOXO3AMCTB, BO3MMABAAEMbIX KeHWMUHamK; chopMyanpoBaTb
BbIBOAbl OTHOCUTENIbHO COLMANbHO-3KOHOMMNYECKOTO 3HAaYeHWA NONYYEeHHbIX PE3Y1bTATOB.

1. MeToaoN0OrMyeckme OCHOBbLI UCCeA0BaHMA

CTaTuCcTMYecKaa OLEeHKa MONOXKEHMA IKEHUMH-AOMOX03AeK NpeacTaBAAeT OonpeaeneHHyto
METOA0N0MMYECKYHO CIOXKHOCTb. ITO CBA3AHO MPeXKae BCEro C OTCYTCTBMEM MOHOMO TOXAECTBa
MEXAY NOHATUAMM «JOMOX03AMKa» U KEHLIMHA — Y1eH JOMOX03AMCTBaY.

Ecan »KeHWMHa ABNAETCA 4Y1eHOM JAOMAalIHEero X03AWMCTBa, 3TO elle He O03Ha4aeT, YTO OHa
BbINOAHAET GYHKLMM JOMOXO3AMKN. AHANIOTMYHO, KEHLWMHA — r1aBa JOMOX03AMCTBA MOXKET ObiTb
3aHATA Ha pPbIHKe TpyAa U OAHOBPEMEHHO BbIMOMHATL AOMalLlHWE 06A3aHHOCTM.

Mo3TOMY B HaCTOALIEM MCCNAEA0BAHUM NMOHATUE KEHLLMHA-A0MOX03AMKa» PacCMaTpPMBaETCs B
bonee LWMPOKOM COLIMANbHO-IKOHOMMYECKOM KOHTEKCTE — KaK XKeHUMHa, NPUHMMAtoLLAs
CYLLLECTBEHHOE y4YacThe B BeAEHUM JOMALLIHEro X03AMCTBa, BOCMUTAHUN AETeN 1N OCyLLeCTBAEHUN
yxoZa 3a 4neHamum cembu. [lpnM 3TOM OCHOBHbIM HenoCcpeaCTBEHHO HabatogaeMbiM
CTAaTUCTUYECKMM NOKa3aTe1eM BbICTyNaeT AOA XEHLWWUH CPpean YneHoB obcnenyemblx 4OMaLLHUX
XO3ANCTB.

[aHHbIM NoKasaTenb MNO3BONAET OMNpeaennTb FeHAEPHYH CTPYKTYPYy AOMAlLHMX XO3AWCTB M
YCTaHOBWTb, KaKyto 4acCTb MX COCTAaBa COCTABAAIOT KEHLWMHbI. B AanbHeNWeM Ana XapaKTepUCTUKN
PO/IN KEHLIMH WMCNONb3YeTCA AOMNONHUTENbHbBIM MOKa3aTenb — [A0AA AOMALHMX XO3AMUCTB, B
KOTOPbIX F1aBOW ABNAETCA KEeHLWMHA.

147




Proceedings of the 14th International Scientific Conference

Btopo HaUMOHaNbHOM CTATUCTMKKU OcyllecTBaseT BbibopoyYHoe obcnenoBaHMe AOMaLLHUX
X03ANCTB, MO3BO/sAOLLEE MOJyYaTb JAaHHble B pa3pe3e pernoHoB. CosBpemeHHaa BblbopKa
obcnenoBaHMA YPOBHA KM3HM BKAOYAET OKONO 12 ThiC. AOMALLHMX XO3AWCTB W OXBaTblBaeT
Pa3MYHbIe TPYNMbl HACENEHMA, BKAOYAA PETMOHbI, YPOBHM A0X0408, 06pa30BaHMA M 3aHATOCTM.
CnepnoBaTtenbHO, NpeAcTaB/ieHHble B CTaTbe NOKasaTeNn ABAAITCA Nokasatenamm obcnegyembix
AOMALIHUX XO3ANCTB, a He pPe3y/bTaTOM CM/IOWHOro y4yeTa BCEX A0MOX03AMCTB Pecnybimku
KasaxctaH. [aHHoe 06cToATeNbCTBO  HEOBXOAMMO  y4uTbiBATb  MPU  MHTEpnpeTaumm
CTAaTUCTUYECKMUX PE3YNbTATOB.

2. lnHamumKa yaenbHOro Beca »KeHuWmuH B HaceneHnn Pecnybamkmn KasaxcraH

B nepsytd ouepeab LUenecoobpasHO OMNpeaeninTb  MNOJMOMKEHWE KEeHWMH B  0buen
aemorpadumyeckon cTpyktype HaceneHus. OduumanbHble aaHHble blopo  HauWoHaabHOR
CcTaTMcTMKkM 3a 2019-2023 rr. cBMAETENbCTBYHOT O COXPAHEHWUM YCTOMYMBOrO YMC/IEHHOrO
nNpeobnafaHns sKeHLWMH Had, MYyXYUHAMM.

Tabnunua 1. YNCNeHHOCTb W yae bHbIN BeC eHWuH B HaceneHun Pecnybamkn Kasaxctan 8 2019—
2023 rr.

fogn YucneHHocTb HeHWmMHbI, Tbic.  MyXK4YMHbI, TbiC.  YaeNbHbIN BeC
HacesieHuA, TbiC. yen. yesn. KEHLWWH, %
yesn.

2019 18 630,9 9597,4 9033,5 51,52

2020 18 878,9 9719,0 9159,9 51,48

2021 19 503,2 9989,4 9513,8 51,22

2022 19 766,8 10119,1 9647,7 51,19

2023 20033,8 10 250,0 9783,8 51,17

VicmoyHUK: cocmasneHo asmopom no OaHHbIM bropo HaUUOHG6HOU cmamucmuku Pecnybauku
KasaxcmaH.

Kak nokasbiBaeT Tabauua 1, 3a uccnegyembln NATUAETHUA Nepuos, YMCNEeHHOCTb MKEeHLUH B
KasaxcTtaHe ysenunumnacb ¢ 9,60 mnH yvenosek B8 2019 r. ao 10,25 mnH venosek B 2023 T.
ABCONMOTHBIN NPUPOCT COCTaBM/T OKOI0 652,6 ThbIC. YeoBeK.

Mpn 3TOM yaenbHbIN BEC KEHWMH B 0OLIEN YNCNEHHOCTM HACENEHNA HECKONIbKO CHU3UACA — C
51,52% B8 2019 r. po 51,17% B 2023 r. CHUXeHMe cocTaBuo 0Ko10 0,35 NPOLLEHTHOIO MyHKTA.
Takum 06pa3om, HecMOTpA Ha yBennyeHue abCONOTHOW YMCNEHHOCTWU KEHLWMWH, reHaepHan
CTPYKTYpa HaceneHWA XxapaKTepr3oBanacb OTHOCUTENbHO CTabUbHBIM COOTHOLWEHMEM NMONOB.

B cpeaHem 3a paccMmaTpuMBaeMblt MepUoL MeHLWMHbl cocTaBaanm okono 51,3% HaceneHus
Pecnybnunku KasaxctaH. CnefoBaTenbHO, Aemorpaduyeckan CTpyKTypa CTpaHbl XxapakTepusyeTca
HEe3HaYMTeIbHbIM, HO YCTOMYMBBLIM NPeobafaHMEM KEHCKOMO HaceNneHus.

[aHHbIM NOKasaTenb MMeeT 3HayeHwe [A1A aHaAM3a [AOMALIHMX XO3AMCTB, MNOCKObKY
noTeHUManbHO onpegender 6Honee BbICOKYD NPeACTaBAEHHOCTb KEeHLWMWH B COCTaBe
A0MOX03AMCTB. OAHAKO A0NA KEHLMH Cpeamn Y1eHOB AOMALLHMX XO3ANCTB OKa3blBAETCA BbllWe MX
nonn B 0obWen YMCNeHHOCTM HaceneHwa, 4YTO CBMAETENbCTBYET O cneunduke CTPYKTYpbl
JOMALLIHNX XO38NCTB.

3. eHLWMHbI B CTPYKTYpe AOMaLLHMX X03sM1cTB Pecnybamnkm KasaxcTaH

B 2023 r. XeHuwuHbl cocTaBnsnm 54,4% Bcex uneHoB obcneayembix AOMALIHUX XO3SMCTB
Pecnybnuku KasaxcTaH, Torga Kak AONA MYy:KYWH cocTaBnana 45,6%. Takum obpasom, nona
KEeHWMH cpean YNeHOB AOMALWHWMX XO3AMCTB MpeBblWana MX A0 B 0OLWEN YMCAEHHOCTU
HaceneHnAa NPUMepPHO Ha 3,2 NPOLLEHTHOMO NMyHKTAa.

[aHHOe COOTHOLWEHME ABNAETCA CYLLEeCTBEHHbIM ANA MOHMMaHMA CouMaNbHO-AeMorpadmyeckon
POJIN KEHLUMH B AOMALWHMX XO3AMCTBAX. KEHUWMHbI COCTAaBAAT HE MPOCTO HEMHOTOYMUCAEHHYHO
MAN PABHYIO MYXYMHAM YacCTb JIOMOXO3AMCTB, a YCTOMYMBO Npeob1aaatoLlyto UX YacTb.

Mpwn 3TOM pervoHabHble MOKa3aTe M CyLWEeCcTBEHHO Pa3INYakoTCA.
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Tabnuua 2. Jona KeHWWH cpean 4neHoB obcnenyemblx AOMALIHWUX XO3AMCTB MO PErmoHam
Pecnybamnkum KasaxcraH 8 2023 r., %

PernoH HeHWmHbI, % MyX4nHbl, %
Pecnybnma KasaxctaH 54,4 45,6
Aban 54,5 45,5
AKMO/IMHCKaA 55,1 44,9
AKTIOOMHCKanA 53,2 46,8
AnMaTUHCKanA 54,1 45,9
ATbipayckas 52,3 47,7
3anagHo-KasaxcTtaHckan 54,0 46,0
HambblicKas 52,5 47,5
erTicy 53,7 46,3
KaparaHamHcKan 55,5 44,5
KocTaHalicKas 57,0 43,0
KbI3blAOpAMHCKaA 50,5 49,5
MaHrumcTayckas 51,1 48,9
MNasnoaapckas 53,2 46,8
CeBepo-KasaxcrtaHcKas 55,5 44,5
TypKecTaHcKan 48,8 51,2
¥nblTay 50,5 49,5
BocTtouHo-Ka3axcTtaHcKasn 56,7 43,3
r. AcTaHa 57,2 42,8
r. AAmaTbl 59,9 40,1
r. lWbiMKeHT 56,6 43,4

icmoYyHuK: bropo HayuoHaneHol cmamucmuku Pecnybauku KaszaxcmaH, « KeHUWUHb! U MyX#YUHb!
KazaxcmaHa», 2019-2023.

MpeacTtaBaeHHble OaHHblEe OEMOHCTPUPYIOT 3HAYNTENbHYHO TeppUTOPMAbHYIO
anbdepeHumnaLmto.

Hanbonee BblCOKas A0NA KEHLIMH cpean Y1eHOB AOMaLLIHNX Xx03ancTB B 2023 1. Habntoaanach B T.
Anmatbl — 59,9%. CnefoyolWMMmn permoHamm nNo AaHHOMY MOKa3aTento ABAANNCE AKMOJIMHCKAA
obnactb — 55,1%, KaparaHamnHckas obnacte — 55,5%, CeBepo-KaszaxcTaHckan obnacte — 55,5%,
BocToyHo-KasaxcTtaHckaa obnactb — 56,7%, r. LWbimkeHT — 56,6%, r. ActaHa — 57,2% wu
KocTtaHaincKkas obnactb — 57,0%.

HanmeHbluan oA *KeHWwmH Oblna 3aperncTpnposaHa B TypKkecTaHcKkoli obnactn — 48,8%. Huxke
51% TaKKe HaxoauAncb NokasaTenu KbidblnopanHckon obnactn — 50,5% n obnactm ¥abitay —
50,5%. MaHrucTtayckan obnactb Mmena nokasatens 51,1%, a Atbipayckas — 52,3%.

TakmMm 06pa3om, PaspbiB MeXKAY MaKCUMabHbIM M MUHUMA/TbHBIM PErmoHa bHbIMKU 3HAYEHUAMM
coctasnn 11,1 NpOLEHTHOro NyHKTa. JTO CBWAETENbCTBYET O CYWECTBEHHOW PEermoHaNbHOM
HEeOAHOPOAHOCTM reHAEPHON CTPYKTYPbI AOMALLHMX XO3AUCTB.

B Lenom MOXHO BblAENNTb YCAOBHO TPW TPynnbl perMoHoB. lepBaa rpynna xapakrtepusyeTcs
BbICOKOM Jo/el »eHumuH — bonee 56%: KocTtaHalickaa obnactb, BocTouHo-KasaxcTaHckas
obnactb, r. ActaHa, r. AamaTbl U T. LUbiMKeHT. BTopaa rpynna xapakTepusyeTcs MnokasaTensmuy,
6AM3KMMK K cpeaHepecnybNMKaHCKOMY YPOBHKO, — npubansutensHo ot 53 go 56%. TpeTbs
rpynna BK/OYAET TEPPUTOPUW, TAe AO0NA MKEHWMUH cocTaBndeT meHee 53%, B ToOm 4ucne
ATbipayckyto, ambbinckyto, KbizblNopAnHCKYto, MaHrncTayckyto, ¥ibiTayckyto U TypKeCcTaHCKyto
obnacTu.
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4. }eHWMHbl — rnasbl 4OMaLUHMX XO3AMCTB

Onsa 6onee NONHOro aHanM3a MONOXKEHMA KEHLMH HEeobXxoAMMO PaAacCMOTPETb He TONbKO MX
NPUCYTCTBME B COCTaBe [JOMOXO3SIMCTBA, HO W WX MOJOXKEHUE B CTPYKTYpe MNpPUHATUA
3KOHOMUYECKUX PELLEHNN.

B 2023 r.61,7% obcneayembix AOMALIHUX X03AMCTB Pecnybamnku KasaxcTaH BO3rnaBAsAUCh
XEHLIMHAMM, TOrAa KaK 014 4OMOX035MCTB, BO3I1aBASEMbIX My*KUMHAMK, cocTasnana 38,3%.
[aHHbIN NOKasaTe b CyWECTBEHHO NPEBbLIWAET 4010 XKEHLLMH Cpean BCEX Y1IEHOB JOMOX03AMCTB.
9TO 03HAYAET, YTO KEHCKAsA POJb B AOMALUHNX XO35MCTBAX HE OrPaHUUYMBAETCA KOJIMYECTBEHHbIM
NPUCYTCTBMEM: B 3HAYUTE/IbHOM YaCTN AOMOXO03SNCTB XKEHLIMHA ONpeaenaeTca B Ka4ecTBe r1asbl.
Tabnunua 3. Jons AOMALIHMX XO3AMCTB, BO3rNaBASEMbIX KEHLLMHAMKM, MO permoHam Pecnybamkm
KasaxcTtaHn B 2023 1., %

Pervon HeHWmMHbl — rnaBbl 4LOMOX03AMCTB, %
Pecnybnmka KasaxcTaH 61,7
Abam 45,9
AKMOIMHCKanA 60,0
AKTIOOMHCKaA 45,8
AnmaTmHCKas 68,3
ATbipayckas 38,4
3anagHo-KasaxctaHckaa | 73,1
ambbinckas 60,0
HeTicy 57,0
KaparaHamHckas 53,8
KocTaHalickasn 67,4
KbI3blN1OpAMHCKaA 47,5
MaHrmcTayckan 71,8
MNasnogapckas 61,0
CeBepo-KasaxcTtaHcKas 71,0
TypKecTaHCcKan 32,8
¥nblTay 43,6
BocTtouHo-KasaxcTtaHcKkaa | 65,8
r. AcTaHa 65,3
r. AnmaTbl 69,7
r. bimKeHT 63,9

VicmoyHuK: Bropo HauuoHaneHol cmamucmuku Pecnybnauku Kazaxcman.

MaKcumanbHaa 40oNa A4OMALLIHUX XO35MCTB, BO3rNaBaAseMblX KeHWmnHamu, B 2023 r. Habatoaanacs
B 3anagHo-KasaxctaHckon obnactm — 73,1%, MaHructayckon obnactu — 71,8%, Cesepo-
KasaxctaHckon obnactm — 71,0%, r. AaimaTbl — 69,7%, AnmatmnHckol obnactn — 68,3%. Bbicokme
3Ha4yeHUA TaKxe Habatoganncb B KoctaHanckon obnactm — 67,4%, BocTtouHo-KasaxcTaHcKoM
obnactn — 65,8%, r. ActaHa — 65,3% u r. LUbimKeHT — 63,9%.

B NpoTMBOMOMIONKHOCTL 3TOMY, Haubosee HU3KMIM MNOKasatenb Obln  3adMKcUpoBaH B
TypkecTaHckon obnactn — 32,8%. B ATbipayckort obnactn aona coctasuna 38,4%, 8 YnbiTay —
43,6%, B AKTIOBUHCKOM 0bnactn — 45,8%, B obnactn Aban — 45,9%.

MonyyeHHble pe3ybTaTbl AEMOHCTPUPYIOT, YTO PErnoHaibHas CTPYKTYPa JOMaLLIHUX XO341CTB MO
NoJly TNaBbl 3HAYUTENIbHO OT/IMYAETCA OT CTPYKTYPbI YE€HOB AOMOX03AUCTB Mo noay. Hanpumep,
TypKecTaHcKas 06/1acTb OAHOBPEMEHHO XapaKTepmnsyeTca HU3KOW A0NEN KeHLMH cpeam Y1eHoB
Aomoxo3amncte — 48,8% — 1 camon HM3KOM A0NEN KEHLWH Cpeam rnaB A0MOX03saMcTB — 32,8%.
B TO »e Bpema B 3anagHo-Ka3axcTaHCKOM 061acTu 408 KeHLWMUH Cpeamn Y1eHoB AOMOX03ANCTB
coctaBnaeT 54,0%, Toraa Kak 4oNA XeHLWWUH — rnaB JOMOX03a1CcTB agocTuraeT 73,1%.
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3To NO3BOAAET CAeNaTb BbIBOA O TOM, YTO NOKAa3aTeAM reHAepHOro coctaBa JAOMOX03AMCTBA U
nmaepcTea B J0OMOXO3AWCTBE OTPAXKalOT pas3fiMyHble COLUMaNbHble MPOLECChl M A0MKHbI
pacCcMaTpuMBaTbCA Pa3aenbHo.
5. IMHaMMKa KEHCKOro IMAepPCTBa B AOMALLIHNX X03aicTBax 8 2019-2023 rr.
Ocobblin MHTEpPEeC NpeACcTaBAseT AMHAMUKA A0N AOMOX03SMCTB, BO3T/1aBASEMbIX M KEHLLMHAMMN.
Mo paHHbiM BHC, B 2019 r. gons AOMalWHUX XO3AWCTB, rAe T1aBOW sABAANACb KEeHLWMHa,
coctasnana 50,4%. B 2020 r. nokasaTenb yseanumnca ao 53,4%, 8 2021 r. — 0o 54,2%, a8 2022 .
coctasun 50,1%. B 2023 r. npom3sowen cyulecTBeHHbIM pocT Ao 61,7%.
Tabnnua 4. AMHamnKka A0AM AOMALLHUX XO3AMCTB, BO3rNaBAAEMbIX KeHLMHamKM, B Pecnybanke
KazaxcrtaH, 2019-2023 rr.

fon  YeHWMHbl — rnasbl 4OMOX03AMUCTB, %  MyXXUYMHbI — [NaBbl 4OMOXO3ANCTB, %

2019 50,4 49,6
2020 53,4 46,6
2021 54,2 45,8
2022 50,1 49,9
2023 61,7 38,3

UecmoyHuK: BHC PK.

3a NATUNETHWUIN Nepuos A0NA AOMOXO03AMCTB, BO3INaBAAEMbIX KEHLMHAMM, yBEAMYMAACh Ha 11,3
NPOLEHTHOro NyHKTA. pn 3TOM AMHAMMKA He Bblna NMHerHoW: nocne pocta B 2020-2021 rr.
Habnoaanock CHMXeHue B 2022 r., a 3aTemM 3Ha4ynUTeNbHbIM pocT B 2023 T.

Mpn  WHTepnpeTauum [AaHHOMO M3MEeHeHMA CnedyeT y4uTbiBaTb BbIDOPOYHbIM  XapaKkTep
obcnenoBaHMA AOMALLHMX XO3AMCTB M BO3MOMXHbIE M3MEHEHMA CTPYKTYpPbl BblI6OPKK. MMosTomy
pe3koe yBennyeHme nokasaTtena B 2023 r. uenecoobpasHO paccmaTpuBaTb KaK CTAaTUCTUYECKM
3adMKCMPOBAHHOE WM3MEHEHWE, KOoTopoe TpebyeT AOMNONHUTENbHOTrO aHanM3a Ha bonee
ONTETbHOM BPEMEHHOM pPAAY.

BmecTe c Tem 0bwaa TeHAEHUMA YKa3blBAeT Ha 3HAYMTENIbHOE Y4aCTME KEHLLMH B OpraHn3aLmm u
ynpaBAeHnN AOMaLHMMM X035AMCTBaMM KaszaxcTaHa.

6. PermoHanbHble 0COBEHHOCTU MONOKEHNA HKEHLLMH-A0MOX035€EK

[ony4yeHHble CTAaTUCTMYECKME [AaHHble MO3BOAAIOT CAeNaTb BbIBOA O TOM, 4YTO KaTeropua
EHUIMHBI-A0MOX03AMKN MMeeT HEOAMHAKOBOE COAEPKaHME B Pa3HbIX perMoHax KasaxcraHa.

B pervoHax c BbICOKOM A0N€eM XKeHLWMH Cpeam Y1eHOB JOMOXO3ANCTB M BbICOKOM A0NEN XKeHLWMH
— [/1aB JOMOXO03AMCTB XeHLWMHbl 3aHMMAIOT OAHOBPEMEHHO 3HAYNTENbHOE KOANYECTBEHHOE U
OpraHM3auMoHHOE NONOXKEHNE B CTPYKTYPE CEMbM MU AOMALLHEro XO3AMCTBa.

B TO Xe Bpems B permoHax, rae 40N XKeHLWH cpean Y1eHOB AOMOX03ANCTB HMXKe, HabatogaeTca
n 6onee HWM3KaA NPeCTaBNEHHOCTb KEHWMH B KayecTBe r1aB A0MOX03AlcTB. OcobeHHO
BblpaXKeHa TaKaa cuTyauma B TypKecTaHCKOM 006nacTu, rae O0NA KEHWMH Ccpeau Y1eHOoB
aomoxosancte B 2023 r. coctasmna 48,8%, a 40N1A AOMOXO3ANCTB, BO3rNaBAAEMbIX HKEHLLMHAMN,
— 32,8%.

MNonobHana pernoHanbHas anddepeHUnaLmsa MOXKET ObITb CBA3aHa C Pa3IMYMAMM B BO3PACTHOMN U
CEMENHOM  CTPYKType HaceneHua, pasmepax [AOMOXO03AMCTB, YypoBHe ypbaHM3auwuw,
MWUIPALMOHHBIX Npoueccax, OCOBEHHOCTAX 3aHATOCTM MYXUMH W HKEHLWMH, a TakXe C
TPAANUMOHHBIMM MOAENAMM CEMENHOTO NOBEAEHMA.

CnenyeTt OTMETUTb, YTO OCODEHHO BbICOKME MOKA3aTENN 40N KEHLUMH Cpean YNEHOB AOMALIHMUX
XO3AMCTB XapaKTepHbl A1A KPYMHbIX rOpoAoB. B r. AAmaTtbl 3TOT nokasatenb goctur 59,9%, 8 r.
ActaHe — 57,2%, B 1. LbimKkeHTe — 56,6%.

OfaHaKo ropoackada cneundumka He ABNAETCA eANHCTBEHHBIM GaKTOPOM. Hanpumep, BbICOKaA 404
EHWMWH cpeau 4Y1eHOB AO0MOXO03AMCTB HabntogaeTca Takke B BocTouyHo-KasaxcTaHckom,
KoctaHanckon n Ceepo-KasaxctaHckol obnactax. CnegoBaTenbHO, pernoHasbHas CTPYKTypa
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bopmmpyeTcs nNoa BO3AENCTBMEM KOMMAEKCA AEMOTrpadUUEcKMX M COLMANbHO-IKOHOMUYECKMX
dakTopos.

7. eHWMHa-A40MOX03AMKa KaKk 0O6beKT coLmnanibHON CTaTUCTUKN

MpoBeAeHHbIN aHanM3 MNoKasblBaeT HeobxoaMmocTb 60see  YeTKoro  CTaTUCTMYECKOro
onpeaeneHus KaTeropumn «KeHLMHa-a40MOX035MKa».

Ecnv  paccmatpuBaTtb  [IOMOXO3AMKY MCKAUYMTENBHO KaK KEHLWMHY, KoTopasa He umeeT
onaaymBaemon paboTbl, TO YaCTb KEeHLWMH, GAaKTUYECKM OCYLLECTBAAIOLMX 3HAYNTENbHbLIN 0O6beEM
AoMallHero Tpyda, OyaeTr wuckaodeHa M3 aHanm3a. CoBpemMeHHas KeHWMHa MOXKeT
O[IHOBPEMEHHO PaboTaTb M BbINMOHATL OCHOBHYO YaCTb AOMALLUHUX 06A3aHHOCTEN.

MosTOMYy C Hay4yHOM TOYKM 3peHMsa LenecoobpasHo WCNoab30oBaTb Oonee  WIKMPOKoeE
NOHATME KEHLMHA, OCYLLECTBAAIOWAA HEOMNNa4YMBaeMblit AOMALIHMA W YXOAOBLIA TPyAY.
KaTeropuma «40MOX03AMKa» B TaKOM C/y4ae PacCMaTPMBAETCA KaK COLMA/IbHO-3KOHOMMYecKan
XapaKTEPUCTUKA, @ HE UCKAOUYMTENIbHO KaK XapaKTePUCTUKA 3aHATOCTY.

310 ocobeHHO BaXHO AN Pa3paboTKM rocyaapCTBEHHON COLMANbHOW MOAUTUKM. HKeHumHa
MOXeT MMeTb GOpPManbHyt0 3aHATOCTb, HO MPWM 3TOM HECTM OCHOBHYH OTBETCTBEHHOCTb 3a
BOCMMTaHWE AETEN, YXOA 33 MOXKMAbIMW Y1eHaMM CEMbM M BeEeHNE AOMALLIHEro X03ANCTBa.
Taknm obpa3om, NoKasaTenn 3aHATOCTM caMn No cebe He MO3BONAIOT ONPeAeNUTb PeasnbHYHo
HarpysKky »KeHWMH. Heobxoaum  AOMNOAHUTENbHbIA  CTAaTUCTUYECKUMIA  y4eT  BPEMEHM,
3aTpaYyMBaeMoro Ha HeonaaynBaemyto paboTy.

B KazaxcTaHe y»Ke CyllecTByeT pa3BMTaa CMCTEMA CTAaTUCTMYECKOro HabatoaeHMaA 33 A0MaLLIHUMM
xo3ancTeamu. bBHC umcnonbayetT obcnenoBaHWs AnA aHanM3a [0X040B, PacxooB, COCTaBa M
coupanbHo-aAemorpadyeckmx xapakTepUCTUK OMOXO3AMCTB, a AaHHble PAcnNpPOCTPaHAOTCA B
TOM YMUC/Ee NO PErMOHAM.

MepcneKkTMBHbIM HanpaBAeHNEM ABAAETCA BKAOYEHWNE B PETMOHAIbHYIO CTaTUCTMKY MOKa3aTenen,
XapaKTepu3ylwmx obbem HeonsavyMBaemMoro AoMallHero Tpyda KeHWWH. K Hum  moryT
OTHOCUTbCA CpellHee KOIMYECTBO YacOB, 3aTPayYMBaAEMbIX KEHLWMHAMW Ha AOMaLLHIO paboTy,
YyX0[, 33 AETbMU, YXO/, 33 NOXKMUAbIMU N NNLAMM C UHBANMAHOCTbIO, MPUTOTOBAEHME MUK, YOOPKY
n Apyrne Bnabl 4eATeNbHOCTM.

3akaYeHne

MpoBeAeHHbIN aHaNN3 OPULIMANBHBIX CTAaTUCTMYECKMX AaHHbIX Pecnybnmkm KasaxctaH 3a 2019—-
2023 rr. N03BONAET CAeNaTb HECKONbKO OCHOBHbIX BbIBOAOB.

Bo-nepBbIX, KEHLWMHbI 3aHMMAOT YCTOMYMBO 3HAYMMOE MOJIOKEeHMe B Jemorpadpuyeckon
CTPYKType KaszaxcTaHa. B TeuyeHue paccmaTpuBaemoro nepuoda WX yAenbHbl Bec B obuiel
YMCNEHHOCTU HaceNieHMA HaxoAMacA Ha ypoBHe okono 51,2-51,5%. YmcneHHOCTb »KEHCKOro
HaceneHuna ysenmymnace ¢ 9,60 maH yenosek 8 2019 . go 10,25 maH yenosek B 2023 r.
Bo-BTOPbIX, A0NS KEHLWMH cpeamn YneHoB obcaeayembix AOMALLIHUX XO3SMCTB BbIlle MX A0AM B
obuier cTpyKkType HaceneHua. B 2023 r. )eHWwmHbl coctaBnann 54,4% 4neHoB AOMALIHWUX XO3ANCTB
npotme 45,6% Myx4unmH. Takmm 0Opa3om, KEHCKOe MNPMCYTCTBME B CTPYKType [AOMOXO03AMNCTB
ABNAeTCcs 6osee BbICOKMM, YEM UX 0/1A B HACENEHUM B LIE/IOM.

B-TpeTbumX, BbIAB/EHbI 3HaUYMTE/IbHbIE pPernoHanbHble pasamuma. B 2023 r. makcMmanbHasa 40NA
KEHLMH cpeam YNeHOB AOMALLHMX XO3AMCTB OTMeYanachk B r. AamaTbl — 59,9%, a MUMHMMaNbHanA
— B TypKecTaHCKon obnactm — 48,8%. PasHMUa Mexay MaKCMMasbHbIM U MUHUMAJTbHbLIM
3HayYeHnAMKM coctaBmaa 11,1 NpoUEHTHOro NyHKTa.

B-4eTBepTbIX, CYyLIECTBEHHbIM ABAAETCA MOKa3aTeb XEHCKOro IMAepCTBa B AOMOX03AMCTBax. B
2023 r. 61,7% obcnegyembix AOMALIHMX X03AMCTB KasaxcTaHa BO3TNaBAS/IUCH MKEHLMHAMM.
Hanbosee BbiCOKME 3HaYeHMs oTMevanncb B 3anagHo-KasaxcTtaHckol obnactn — 73,1%,
MaHructayckol obnactn — 71,8%, CeBepo-KasaxctaHckol obnactm — 71,0% un r. Aamatbl —
69,7%. HanmeHbLUMIM MOKa3aTe b 3aperncTpmpoBaH B TypKkecTaHCcKkon obnactn — 32,8%.
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B-nATbIXx, NpOBeAEeHHOe ucCcnefoBaHWe NOATBEPNKAAeT HeobXOAMMOCTb  pasrpaHUYeHmn
CTAaTUCTUYECKUX KATEropuil «KeHLWMHA — YNeH [JOMOXO3ANCTBA», «KEHUMHa — r/1aBa
[OMOXO35MCTBA» U KEHLWMHA-A0MOX03AKa». OTOXAECTBAEHME 3TUX KaTeropuin MOoXKeT
MPUBECTM K CTAaTUCTUYECKMM OLIMOKaM Npu OLEeHKe macluiTabos Heonaa4YMBaemoro AOMalHero
TpyAa.

TakMm 06pa3om, KeHLIMHA-J0MOX03AMKa JO/KHA PacCMaTPMBATbCA KaK CaMOCTOATE/bHbIN
CybbEKT colManbHO-3KOHOMMYECKOTO aHann3a. Ee nesaTenbHOCTb CBsi3aHa He TO/IbKO C BeAeHUEM
[OMaLLHEero Xo341CcTBa, HO M C BOCMPOM3BOACTBOM YE/10BEYECKOIO KanuTana, BOCMUTAaHUEM AETEN
M YXOO0M 33 YIeHaMM CEMbBM.

[lna coBepLIEHCTBOBAHMA TOCYAAPCTBEHHOM COUMANbHOM NOAUTUKM Pecnybamkm KasaxcraH
npeacrasnfeTca LenecoobpasHbiM GopmMpoBaTh Honee AeTasbHYO PErMOHabHYIO CTAaTUCTURY
KEHLMH, OCYLLECTBAAIOLLMX HEOMIAYMBAEMbIM AOMALWHNIA 1M yXOA40BbIM Tpya,. Takaa CTaTUCTMKA
[ONXKHA BKAOYATb MOKas3aTenu BO3PacTa, CEMEWHOro MONOXKEHMA, KOAMYEeCTBa AeTen, YPOBHA
06pa3oBaHMA, SKOHOMUYECKOMN aKTMBHOCTW, AOXOA0B [AOMOXO3AMCTBA, MeCTa MPOXMBAHMA U
BPEMEHM, 3aTPaYMBAEMOrO Ha AOMALLHIOK paboTy.

Ocoboe 3HayeHWe MMeeT MpoBeAeHME PeryaapHbIX UCCNeL0BaHWA MCNONb30BAHMA BPEMEHMW,
NO3BONAIOLLMX ONPeAeNnTb peasbHbll 06beM Heonaa4MBaemoro Tpyaa KeHWmH. 3TO No3BOAUT
nepemnTn OT UCKNUYMTENBHO AeMOrpadmnyecKkoro yyeTa *KeHLMH B COCTaBe AOMALLIHUX XO35MUCTB K
oUeHKe NX GaKTUYeCcKoro coLmanbHO-3KOHOMMYECKOrO BKAaa.

B pe3ynbTaTe CTAaTUCTMYECKMI aHA/IM3 MOKa3blBAET, YTO MKEHLMHA-AOMOX03AMKa He MOXKeT
PacCMaTpPMBaTLCA KaK 3KOHOMWYECKM HEaKTMBHOE /MU0 TONbKO Ha OCHOBAHWW OTCYTCTBMA
3apaboTHOM NnaTtbl. Ee AeATenbHOCTb B AOMAWHEM X03AMCTBE NpeacTaBnAaeT coboin coumanbHo
3HaYMMbIN  Tpya, obecneumBatowmMini  QYHKUMOHMPOBAHWE CeMbWM W BOCMPOWM3BOACTBO
4yesoBeYecKkoro noteHumana obuiecTea. MosTomy AanbHelwee pa3BUTME CTAaTUCTUKM AOMALIHMUX
Xx03AMcTB B KasaxcTaHe [J0/KHO npedAycMaTpuBaTb 0Oosee MnonHoe OTpaxkeHue AaHHOM
[eATeNbHOCTM B PErMOHANbHOM U reHAePHOM paspesax.
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FOCYOAPCTBEHHASA MOAAEPHKKA
MEHLLMH-IOMOXO3AEK B PECMYB/IMKE
KA3AXCTAH: 3BO/IHOLINA
MHCTPYMEHTOB, IMHAMMKA U
MPOB/IEMbI JOCTATOYHOCTM

CenTKasunesa Apy»aH MyKaTaeBHa

Ka3axcTaHCKO-BpUTaHCKNI TEXHUYECKMA YHUBEPCUTET, Npodeccop, A.3.H.

EwmaHosa CantaHat EcumoBHa

Ka3axcTaHCKO-BpUTaHCKNIM TEXHUYECKUIN YHUBEPCUTET, AOKTOPAHT, AamaTsl, Pecnybanka
KasaxcraH

AHHOTauuA

B cTaTbe uccneayeTcs pPasBMTME TOCYAAPCTBEHHOW MOAMAEPMKKM MKEHLIMH, OCYLLECTBAAOLLMX
BeAEHME AOMallHero xo3aictBa, B Pecnybnuke KasaxcTaH. AKTyanbHOCTb MCCAEA0BaHWSA
obycnoBneHa 3Ha4yuTENbHbIM OOBEMOM HEOMAaYMBAEMOro AOMALLHEro M yXo40BOro TpyAaa,
KOTOPbIA MNPEMMYLLECTBEHHO BbINOHAETCA KEHLMHAMM W OKa3blBaeT HENOCPeACTBEHHOE
BAMAHME HA MX SKOHOMUYECKYIO aKTMBHOCTb, YPOBEHb TEKYLLMX A0X0A0B, MEHCMOHHbIE MpPaBa U
BO3MOXHOCTW BO3BpPaALLEHMA HA PbIHOK Tpyaa. Llenb nccnegosaHma 3aka04aeTca B BbIABAEHWUN
OCHOBHbIX MHCTPYMEHTOB rOCYyAapCTBEHHON MNOAAEPKKM MKEHLWMH-IOMOX03A€EeK, aHanm3e ux
3BO/IIOLMN B XPOHOIOTMYECKOM MOPAAKE M OLLEHKE [A0CTAaTOYHOCTM CYLLECTBYIOWEN CUCTEMbI B
AMHaMMKe. Ha ocHOBe HOPMAaTMBHO-NPaBOBbLIX aKTOB, AaHHbIX BtopO HALMOHANbHOM CTaTUCTUKM U
obdmumManbHOM MHOOPMALMM FOCYAaPCTBEHHbIX OPraHOB PAaCcCMOTPEHbI aApecHan colymanbHas
NomMoLllb, MNocCobMA NpM POXKAEHUM W yxode 3a pebeHKOM, couMasbHble BbINAATb U3
focynapcTBeHHOro ¢oHAa COLUMaNbHOrO CTPaxoBaHMA, MNOcobuMs MHOrOAETHbIM CEMbSM,
NEHCUOHHbIE MexXaHW3Mbl, LEHTPbl MNOAAEPKU Ccembu, UMbpOBM3aLMSA NpPeaocTaBieHms
COUManbHbIX YCAYT U MepPbl COAENCTBMA 3aHATOCTU. YCTAHOB/IEHO, YTO rocyAapCTBEHHAA NOAUTMKA
NocTeneHHo TpPaHchOPMMPOBaANach OT MPEUMYLLECTBEHHO [AEHEXKHOM MOMOLLM OTAE/bHbIM
KaTeropusam cemein K KOMMAEKCHOM MOAENN, COYEeTatolle AeHEexHble BbINaaTbl, coLManbHOE
CTpaxoBaHue, ycnyru, umudpoBoe Ha3HauYeHne NoMOLLM U CoAeNCTBME 3aHATOCTU. BmecTe ¢ Tem
CMCTEMA OCTaeTca MNPEMMYLLECTBEHHO CEMEMHO-OPUEHTMPOBAHHOW, a He OPMEHTUMPOBAHHOM
HenocpeACTBEHHO Ha KOMMEHCAUMIO HeonaaynMBaemoro JomaliHero Tpyaa. Hawbonee
CYLLECTBEHHbIMW NpobaemMammM ABAAKOTCA OrPaHUYEHHAA NPOAOIKUTENBHOCTb YHMBEPCA/bHOM
BbIMAATbl MO yxod4y 3a pebeHKOM, 3aBMCMMOCTb pa3mepa CTPAxOBOW BbiNAaTbl  OT
nNpealecTBYOWEro /Aoxoda W COUMaNbHbIX OTYMCAEHWMM, HeAoCTaTOYHas KoMMeHcaumA
OONTOCPOYHbBIX MEHCMOHHbBIX MOCAEACTBUIA ANUTENBHOMO BbIXOAA KEHUIMHbI C pPblHKa TPyAa,
pPernoHasbHas HeoAHOPOAHOCTb AOCTYMHOCTW YCAYr M OPUEHTALMA 4aCTU MHCTPYMEHTOB Ha
BO3BPALLEHME KEHLIMHbI K 3aHATOCTM BMECTO NMPU3HAHMA SKOHOMMYECKOM LLIEHHOCTM AOMALLIHErO
TpyAa.

KnioyeBble  CNOBa: KEHLIMHbI-AOMOX03AMKM,  AOMallHee  XO03fMCTBO,  roCyAapCTBeHHan
NoAAEPIKKa, ColMaNbHAA 3allMTa, CoUManbHble BbINAaTbl, NOCOOMA, HeoMnauMBaAEMbIN TPYA,
MaTePUHCTBO, 3aHATOCTb KEHLIWH, reHAepHasn NOAMTUKA, Ka3axcTaH.
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B coBpeMeHHOM 3KOHOMMWKE JOMallHee XO3AMCTBO BbINONHAET 3HAYMUTE/NbHbIN 0Obem
OeATeNbHOCTN, He OTparkaemMoW HenocpeAcTBEHHO B MOKa3aTeNsX PbIHOYHOW 3aHATOCTW.
MpurotoBneHne nuuin, ybopka, BOCMUTAHME AETEM, yXOA 33 MNOXWUAbIMU OAbMU, NUUAMMK C
NHBANWMAHOCTBIO U APYTMMU YNEHAMU CEMbW CO3a0T SKOHOMMYECKN 3HAYMMbIE YCAYTM, OAHAKO
B HONbLINHCTBE C/Iy4aeB HE MMELIOT NPSAMOro AEHEXHOro BO3HarpaxaeHus.

Ocoboe 3HayeHMe AaHHbLIM BOMPOC NpUobpeTaeT MPUMEHUTENIbHO K KeHWuHam. B cnydae
ONNTENIbHOTO BbINOJAHEHMA AOMALIHUX M YXOA40BbIX QYHKLUMI KEHLLMHA MOMET BPEMEHHO WK
NPOAO/IKMTENBHO HE Y4aCTBOBATb B PbIHKE TPYAA. ITO NPUBOAUT HE TONbKO K CHUMEHUIO TEKYLLETO
MHAMBMAYANbHOIO [A0X043, HO WM MOTEHUMaNAbHO BAMAET Ha NPOdECCMOHANbHYIO Kapbepy,
HaKoMN/JeHNe MEHCUOHHbIX MPAaB M SKOHOMUYECKYIO CAMOCTOATE/IbHOCTb.

Mpu 3Tom B KasaxcTaHe OTCYTCTBYET CaMOCTOATE/IbHAs YHMBEPCasibHasa rocyAapCcTBeHHan
BblM/1aTa, KOTOPasA Ha3Ha4vanacb Obl UCKAOYUTENLHO 33 CTAaTYC « AOMOX035MKN». [oCcyaapCcTBEHHanN
noAJeprKKa NpeaoCcTaBaseTca NPenumMyLLeCTBEHHO Yepe3 bosee WNMPOKME KaTeropuun: cembu C
AETbMW, MHOTOZETHble ceMbM, MasioobecrneyeHHble CeMbM, POAUTENEN, OCYLLECTBAAIOLIMX YXOa,
3a AeTbMM, YY4aCTHMKOB 00A3aTE/IbHOro COLMAIbHOTO CTPAXOBaHMSA, a TaK:Ke /ML, HaXOAALLMXCA B
TPYAHOM KU3HEHHOM CUTyauuMK. TakoM NoAxoa COOTBETCTBYET AEMCTBYIOLLEN MOAEN CEMENHOWN
N reHaepHOM NONNTUKM rocyaapcTsa. KoHuenuma ceMemHon n renaepHom nonmntmnkm ao 2030 roaa
npeaycMaTpMBaeT MOBbILIEHME AOCTYMHOCTM WM aPeCHOCTM COLMANbHOM MOAAEPHKKM cemen,
Pa3BUTUE COLMANBbHBIX yCAYT N obecneyeHne paBHOM OTBETCTBEHHOCTN POAUTENENM 33 BOCNUTaHME
neTen 1 BeieHNe JOMALLIHEro X03AMCTBa.

CnenoBaTenbHO, ANA OLEHKM MONOMKEHMA KEeHLWMH-A0OMOX039eK HeEOOXOAMMO MCCAenoBaTb He
OZIMH KOHKPETHbIM BMA, NOCObMA, @ COBOKYMHOCTb rOCY/1apPCTBEHHbIX MHCTPYMEHTOB.

1. MeToaonornyecknin noaxon,

B HacToAuwem mccneaoBaHWM MO, MKeHLMHAMM-A0MOX03ANKaMM NMOHMMAOTCA KeHLLMHbI, AaA
KOTOpPbIX BeAeHME AOMALLHErO X03AMCTBa ABNAETCA OCHOBHOM chepoi AeATelbHOCTU M KOTOopbIe
NONHOCTbIO MO0 NPEMMYLLECTBEHHO OCYLLECTBAAIOT HEOMNAYMBAEMYIO PADOTY BHYTPU CEMbBM.
Mpwn 3TOoM HeobX0AMMO pa3rpaHMYMBaTbL TPU CTAaTUCTUUYECKME KAaTEropuu:

EHLWNH — Y1eHOB JOMOX035AMNCTB;

EeHUWNH — rnas A0MOXO03ANCTB;

YKEHLINH, He BXOAALLMX B COCTaB paboyeit Cuabl NO NPUUYMHE BEAEHWNA AOMALLHEro X03sMCTBa.
TpeTbss KaTeropus ABnfeTcs Hambonee OAM3KUM OPULIMANBHBIM CTAaTUCTUYECKMM aHaN0rom
EHLMHbI-AOMOX03AMKN.

MeToA0/10rMYeCcKM rocy4apCcTBEHHAA NOAAEPHKKA TAKNX HKEHLIMH MOXKET OblTb pa3aeneHa Ha NATb
rpynn:

1) AneHexHble TpaHcdepThl;

2) couManbHOE CTPaxoBaHueE;

3) NEHCUOHHbIE MEXaHW3MbI;

4) coupmanbHble U CEMENHbIE YCAYTY;

5) mepbl BO3BPaALLEHUA Ha PLIHOK TPYAa W NPeANPUHUMATENBCKON aKTUBHOCTY.

OcobeHHoCcTb KasaxcTaHa COCTOMT B TOM, YTO 60/blIag 4acTb 3TUX MHCTPYMEHTOB GOpPMaabHO
aipecoBaHa He CaMoM « 4OMOX03AKe», a cembe, pebeHky, poanTento NMbo manoobecneyeHHoOMy
OOMOX03ACTBY.

2. XpoHosnorns GopmMMpPOBaHMA rocy4apCTBEHHOM NOAAEPHKKM

IBO/IIOLMIO TOCYAaPCTBEHHON NOAAEPHKKN KEHLMH-AOMOX03AEK U CeMei ¢ AeTbMM B Ka3axcTaHe
LenecoobpasHo NpeAcTaBUTb B XPOHOIOTMYECKOM MOPAIKeE.
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Tabnunua 1. OCHOBHblE 3Tanbl Pa3BUTUA TOCYAAPCTBEHHON NOAAEPIKKM MKEHLMH-A0MOX035EK B

KasaxcTaH
Mepvon | OcHOoBHOM MHCTpyMeHT | CofepiKaHue NoLLepKKK 3HayeHne AanA  KeHWMH-
LOMOX03AeK
2001 AfapecHas coumanbHaa Moanep»ka cemen c dopmnpoBaHme
NoMOLLb HM3KUMW J0XOAaMM MexaHM3Ma NOMOLLM
ManoobecneyeHHbIM
JOMOX0351MCTBaM
2005 3aKOH O Mocobua npu poXKaeHUN, dopmnpoBaHme
rocyaapCTBEHHbIX no yxoay, MHOrOAETHbIM CUCTEMHOM MNOAAEPHKKM
NocobusAX ceMbAM, CEMbAM W1 OTAENbHbIM MaTepWHCTBa M AEeTCTBA
UMELWUM aeTen KaTeropuam poamuTeneim
2009 3aKOH 0 [MpaBoBadA ocHOBA PacwmpeHne
roCy4apCTBEHHbIX reH4epHOro paBeHCTBa MHCTUTYLLMOHANbHOM
rapaHTUAX PaBHbIX NpaB OCHOBbI 3aLLMTHI
M BO3MOXKHOCTEM SKOHOMMYECKNX 1
MYXKUYUH U KEHLWMH COUMANbHbIX NPAB KEeHLWMH
2010-e PassuTme coumanbHOro | BbinaaTbl B CBA3M C CBs3b COLUMANBHOM 3aLLUTbI
CTPaxoBaHMA n HbepeMeHHOCTbIO, poJaMn | C NpeablayLein
nocobum N yXOA0M 33 pebeHKoM 3KOHOMUYECKOM
AKTUBHOCTbBIO KEHLWMHbI
2016 KoHuenuua cemenHom KomnneKkcHas cemeliHaa u | lNepexod K CUCTEMHOMY
W reHAepPHON NONUTUKN | reHAepHaA NOAUTUKA noAxoAy K NoAnepKKe
0o 2030T. cembm
2019 PedopmumposaHme ACI | YcuneHne aapecHoCTU U MNoaaeprka
CBA3M MOMOLLN C MasnoobecneyeHHbIX
3aHATOCTbIO ceMelt U CTUMYIMPOBaHMe
TPYAOBOM aKTUBHOCTH
2020 focypnapcTBeHHOE ExxemecAayHada nogaepkka | YsenmnyeHune nognepHKm
nocobve MHOroAETHbIM | CEMEN C YETbIPbMA U MHOrO4eTHbIX
CeMbAM bonee neTbmm [OMOX03AMCTB
2022 Undposan KapTa [MpoaKTBHOE Ha3HavyeHUe | CHMKeHue
CembW; HOBa# pAZa Mep CouManbHOM aAMUHNCTPATUBHbBIX
pefakumsa KoHuenumm noaaepKu bapbepos
2023 CoupasibHbI KodeKc O6beanHeHne OCHOBHbIX CuctemaTtumsauma nocobui
HOPM COLMaNbHOM 3alLUMTbI | 1 COLMANbHbIX BbINAaT
2024 LeHTpbl noaaepxKm KomnnekcHada coumnansbHada, | lNepexos oT OTAe/bHbIX
cembu NCUXONOrMYecKas, BbIMAAT K KOMMAEKCHOMY
topuanYecKan n TpyaoBad | COMPOBOXAEHMIO CEMbM
nomolb
2025- Hosble noaxoapl ACTT, AZpecHOCTb, CoUManbHbin | YcuneHue
2026 pa3suTme LUMNCw KOHTPAKT, MHAMBUAYAAN3ALUNMK
UMbPOBbIX MEXKBEAOMCTBEHHOE coumManbHOM NOAAEPHKKM
NHCTPYMEHTOB CconpoBOXAeHMe

MNepBOM Ba*KHOW OCHOBOW CTasa CUCTEMa afPECHON COUMaNbHOM MOMOLLM, 3aKOHOAATE/bHO
3aKpenseHHada B 2001 roagy. Ee npnHUMNMaNbHOE 3HaYeHMe 3aKNYaeTCA B TOM, YTO NoAAepKKa

CTas1a CBA3bIBATbCA C MaTePUaA/ZIbHbIM MOTOKEHNEM KOHKPETHOIO ,D,OMOXO3H[>'ICTBa.

Cnepytowmm sTanom ctano npuHatme B 2005 roay 3akoHa «O rocygapCTBEHHbIX NOcobumAx
CEMbAM, UMELLMM AeTeny». 3aKoH 3aKkpenun nocobue npm poxkaeHun pebeHka, nocobue no

yxoZy, NoAAePHKKY MHOFOZETHbIX CEMEN M PAA APYrMX BbiNaaT.
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B 2009 roay 6bin npuHAT 3akoH «O rocydapCTBEHHbIX rapaHTMAX PaBHbIX NPaB W pPaBHbIX
BO3MOXHOCTEM  MYXUYMH U KEHLWMH», KOTopblin  chopmMMpoBan  MNPaBOBYKD  OCHOBY
rocyAapCcTBEHHOW reHAepPHOM NOANTUKM.

KayecTBeHHO HOBbIM 3Tan Hadancsa c yreepxaeHnem B 2016 roay KoHuUenuMM cemenHon u
reHgepHon noantnkm oo 2030 roga. B AOKyMeHTe 3aKkpernsieHbl HanpaBieHUa Mo NOBbILLEHMIO
aApecHOCTU COLMANbHOM MOMOLLM CEMbAM, PA3BUTUIO COLMAbHBIX YCAYT, YKPENNEHNIO CEMENHbIX
OTHOLIEHUN N PACLIMPEHMIO IKOHOMMYECKMX BO3MOXKHOCTEN KeHLlmH. B 2022 roay KoHuenums
6bl1a N3N10KEHA B HOBOM pesakLmu.

B 2023 roay sctynun B aAencteue CoumanbHbii  Kogekc  Pecnybnukm  KasaxcraH,
CMUCTEMATU3NPOBABLLUMI OCHOBHbIE BWAbl FOCYAapCTBEHHbIX NOCOOUI U COLMaNbHbIX BbiNaaT. B
YaCTHOCTW, B HEM 3aKpen/ieHbl Nocobue nNpu poxkaeHun peberka, nocobue no yxoay 3a pebeHKom
[0 NonyTopa NeT, coupmanbHas BbiNaaTa B CBA3M C NoTepen Aoxoda Npu yxoae 3a pebeHKom U
MexaHn3m broaxKeTHOro cybcnampoBaHma 06A3aTeNbHbIX MEHCMOHHbIX B3HOCOB MOAy4YaTeNAM
COOTBETCTBYHOLLEN COUMANBHOM BbIMAATHI.

3. CoBpeMeHHaa cMCTeEMa MHCTPYMEHTOB rOCYAapCTBEHHOM NOAAEPKKM

CoBpeMeHHada cMcTeMa NoAAEPHKKN KEHLWMH-A0MOX03AeK B KazaxcTaHe MMeeT MHOTOYPOBHEBbIM
XapakTep.

3.1. Mocobue npu poxaeHnn pebeHka

Mocobue Npu PoXKAEHUM OTHOCUTCA K YHMBEPCAZbHbIM MHCTPYMEHTAM M He 3aBUCUT OT TOrO,
OCYLLECTBAANA NN XKEHLLMHA TPYAOBYIO AEATENbHOCTb A0 POXKAEHMA pebeHKa.

B 2024 roay pasmep nocobus coctasnan 140 296 TeHre Ha NepBOro, BTOPOro U TPeTbero pebeHka
n 232 596 TeHre Ha 4eTBEpTOro M nocneaytwouwmx geten. B 2025 rogy nocne mHAeKcaLmu
COOTBETCTBYIOLIME CYMMbI coCcTaBuan 149 416 n 247 716 TeHre.

B 2024 roay nocobue npu poxaeHun peberka nonydnam 378,1 Toic. 4yenosek, a obbem BbinaaT
COCTaBW 64 MNpa TEHre.

JaHHbIN MHCTPYMEHT MMEET BbICOKYHO CTEMeHb OXBaTa, OAHAKO ABAAETCA €AVHOBPEMEHHbLIM U
NOTOMY He cnocobeH KOMMNEeHCMPOBaTb ANUTENbHOE BbiNaZAeHME KEHLLMHbI U3 PbIHKA TPYAa.

3.2. Mocobue no yxoay 3a pebeHkom ana HepaboTaloWmMx poamTenei

Ons HepaboTatowmx poanTeneit NpeaycMOTPEHO eXXeMeCAYHOe rocyaapcTBeHHoe nocobue no
yxoay 3a pebeHKOM A0 AOCTUKEHMA MM BO3pacTa NosyTopa NeT.

B 2024 roay pa3mepsbl BbINAaTbl COCTaBAAAM OT 21 266 TeHre Ha NepBoro pebeHKa Ao 32 859 TeHre
Ha YyeTBepTOoro M nocnepytoulero peberka. MNMocobue nonyumnm 126,3 Tbic. YenoBek, a 0OLIMIA
obbem BbINAAT cocTasmn 41,6 Mapa TeHTe.

C oAHOM CTOPOHbI, AAHHbIA MHCTPYMEHT HEnocpeacTBEHHO OPUMEHTMPOBAH Ha KOMMEHCaLMto
4YacTW pPacxodoB nepuoaa yxoda 3a pebeHkom. C Apyroi CTOPOHbLI, €ro pasmep OcTaeTcs
OTHOCUTENIbHO HEDONBLLIMM MO CPABHEHMIO C PACXOAaMM AOMOX03ANCTBA, OCODEHHO B YC/IOBMAX
ropoACKON 3KOHOMMUKMN.

3.3. CoupanbHas BbinaaTta A1a y4aCTHUKOB CUCTEMbI 00A3aTeIbHOIO COLMANbHOMO CTPAaxXxoBaHMA
Ons KeHWmH, KoTopble A0 poxaeHua pebeHKa paboTanm M SBASAUCHL YY4ACTHUKAMU CUCTEMBI
06A3aTeNbHOro COLMaNbHOroO CTPaxoBaHMA, AeNCTBYET Hoee 3HaYMMbIN MeXaHW3M KOMMNEeHcaLUum
noTepu Aoxoaa.

CoumanbHada BbinaaTa No yxoay 3a pebeHKom [0 noayTopa NeT paccyntbiBaeTca B pazmepe 40%
CpeaHEeMECAYHOro 40X04a, C KOTOPOro Npon3BOAM/IMCE COLMANbHbIE OTYUCAEHNA 3@ MOCAeAHMe
ABa roaa.

B 2024 roay Takana BbiniaTta bblla HasHavyeHa 276,8 TbiC. Ye/I0BEK, ee cpeaHUNn Ppasmep COCTaBu
86 758 TeHre B mecsl, a 0bwmin o6bem Bbinaat goctur 404,1 mapa TeHre.

Taknm 06pa3om, rocyZapcTBEHHANA CUCTEMA COAEPKMUT CYLLECTBEHHOE Pa3nymMe Mexay ABYyMA
rpynnamm XeHWmH:

HepaboTatoLan KeHLWwmUHa noaydaeT GUKCMpoBaHHOe nocobue;
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paboTaBllaa WM 3acTpaxOBaHHas MEHLIMHA NoayYaeT BbINAATY, CBA3AHHYHO C MNpeablayLinm
[OXOZIOM.

3To paszninumne aBNAETCA OAHMM N3 KAtOYEBbIX GaKTOPOB OLEHKM AOCTAaTOYHOCTM NOAAEPHKKN.

4. MoaaepsKka MHOrOAETHbIX U ManoobecneyeHHbIX AOMOX03SMCTB

OTAenbHbIM HanpaBaeHWEM ABAAETCA NOAAEPKKA MHOTOAETHbIX CEMEN.

CoumanbHbIM  KOAEKC npeaycMaTpuBaeT exemecAyHoe nocobme MHOTOAETHbIM CEMbAM,
MMEIOLLMM YeTbipex 1 6osiee COBMECTHO MPOXKMBAIOLIMX HECOBEPLIEHHONETHUX AeTen. Pasmep
nocobua 3aBUCUT OT KOAMYECTBA AeTel M ycTaHasamBaeTcs 8 MPI.

TakMm 006pa3om, KeHLIMHA, MOJAHOCTbIO 3aHATad AOMALLUHUM XO03AMCTBOM M BOCMWTbIBAtOLLAA
HECKOZIbKUX AETEN, MOXKET Noy4aTb rocyapCTBEHHYIO NOAAEPMKKY Yepes CTaTyC MHOroAeTHOM
CeEMbM.

OAHaKo AaHHbIM MexaHM3M MMeeT CYLIeCTBEHHOE OrpaHWyeHMe: OH KOMMEHCUPYET Haaudue
LeTen, a He caM GaKT HeON1Ia4YMBAEMOrO AOMALIHEro TPY4a KEeHLWMHbI.

OpyrMm MHCTPYMEHTOM ABAAETCA aApecHan coumanbHan NOMOLLb.

B 2024 roay ACI 6bina HasHadeHa 413,7 Tbic. Yenosek M3 78,1 Tbic. cemel, obwmin obbem
duHaHcMpoBaHua cocTaBua 39,5 mapa TeHre. Mpu atom 50,9 Tbic. cemel, nosyyaslimx ACM 8 2024
rofy, BNOCNeACTBMM BbILWAN U3 COCTOAHNA BeAHOCTH.

ACI aBnseTcA BaKHbIM MHCTPymMeHTOM 60opbbbl ¢ HeAHOCTbIO, OHAKO OHa He ABAAeTCA
YHWUBEPCA/bHOM BbINAATON [AOMOX03fIMKam: MpaBO 3aBMCMT OT [A0X0Ja CEMbU U APYIUX
YCTaHOB/IEHHbIX YCAOBUIA.

C 2025 roga mexaHmam ACIT pa3BMBaeTCcA B CTOPOHY COLMANbHOIMO KOHTPAKTa M COYETaHMA
OEHEXKHbIX BbINAAT C aKTUBHbIMM MEPaMM 3aHATOCTMU.

5. Undposmnsauma rocyapcTBEHHON NOAAEPHKKM

3HaYMTENbHBIM MHCTUTYLIMOHANbHBIM M3MEHEHMEM CTano co3aaHune LindpoBoi KapTbl CEMbU.
Cuctema npeaHasHavyeHa ANnA  onpedeneHuMAa npaBa  rpaxJaH Ha  pasfinvdHble  BUAb
rocyAapcTBeHHOM NOAAEPKKM Ha OCHOBE MHOOPMALIMKN U3 TOCYAaPCTBEHHbIX MHPOPMALMOHHbIX
cucTem. MepBoHaYanbHO Yepes Hee NPeayCcMaTPMBaNOCh NPOAKTMBHOE NPeaoCTaBeHNe AEBATH
BM/A0B NOCOOUI U coUManbHbIX BbINAAT, BKAOYAA BbINAATbl N0 HEPEMEHHOCTU N POaaM, yXOay 3a
pebeHKom, nocobre MHOroAeTHbIM cembsam 1 ACI.

[aHHbIN MexaHM3M ABNAETCA CYLLEeCTBEHHbIM AOCTUMMEHMEM C TOYKWU 3PEHMA AOCTYMHOCTU
NoAJepP*KKN, MOCKONbKY COKpPaLaeT HeOOXOAMMOCTb CAMOCTOATE/IbHOTO NOMCKa MHPOPMALIMK O
rocyZapCTBEHHbIX MPOrpammax.

OaHako undbpoBM3aLms He pellaeT Nnpobaemy AOCTaTOMHOCTU pa3mepa nomolum. OHa yayduwaeT
[OCTYN K Y)Ke CYWECTBYIOWMM WMHCTPYMEHTAM, HO cama no cebe He yBenanYMBaeT 0Obem
MaTepunasibHOM KOMNEeHcauUMmM Heon1a4mMBaemoro Tpyaa.

6. LleHTpbl NOAAEPKKN CEMbU KaK HOBbIN MHCTPYMEHT

B 2024 roay Obln NPUHAT cneumanbHbli HOPMATUBHBIA aKT, PEryavmpylowmin AeaTe/lbHOCTb
LeHTpoB nogaepxku cembn. OHM OPUEHTMPOBAHbLI Ha KOMM/EKCHOE COMPOBOMAEHWE CEMEN,
HaxXo4ALMXCA B TPYAHOMN MKUIHEHHOW CUTYaL MW,

LleHTpbl NpeaocTaBaatoT COLManbHYO, NCUXONOTMYECKYIO, HOPUANYECKYIO U MHPOPMALIMOHHYIO
MOMOLLb, COAENCTBYIOT TPYAOYCTPOMCTBY M B3aMMOAENCTBYIOT C APYIMMM TOCYAapPCTBEHHbLIMM
CTPYKTYPaMM.

Mo odpuuManbHbIM AaHHbIM, K KoHUy 2024 ropa B KasaxcTtaHe pgeictsoBasio 65 LleHTpos
noafepKkn cembn. CneumanmcTsl LeHTpoB nposenn 6onee 400 TbiC. KOHCYAbTaUMM; Ha 2025—
2027 roabl NAaHMPOBANOCh pacwmperme cetn 4o 208 LLEHTPOB.

BaHOe 3HayeHWe MmeeT To, YTO LleHTpbl NO3BONAIOT NepenTn OT NPOCTOM BbIMAATbl NocobUsA
K MHAMBUAYAIbHOMY COMPOBOXAEHNIO CEMBM.
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Mpn 3TOM pe3ynbTaTMBHOCTb AAHHOW MOAENN 3aBUCUT OT TeppMUTOPMANbHOM AOCTYMHOCTU
LEeHTPOB, KBanMdUKaLMM CNeumannctoB M CnocobHocTn obecneynTb peanbHOe peleHue
npobaembl, a He TONbKO KOHCYNbTUPOBAHMeE.

7. CoaencTBmne 3aHATOCTU KEeHLWMH

CoBpeMeHHadA MNOAMTMKA rocyAapCTBa MNOCTEMNEHHO CMEeLLAeTcas OT MacCMBHOM AEHEXHOWM
NOAAEPKKN K aKTUBHbBIM MEpam 3aHATOCTY.

B HacToAwee Bpems KapbepHble LUEHTPbl NPeaoCTaBAAT COAENCTBME B TPYAOYCTPOWMCTBE,
npodeccnmoHanbHOM ObOy4YeHUM, npeanpUHMMATENbCTBE W MOJYyYeHUM rpaHToB. Cpeau
MHCTPYMEHTOB — NMPOEKT «bacTay bMusHec», rpaHTbl COUManbHO yA3BMMbIM rpynnam ao 400 MPTT,
cybenampoBaHme paboumx MecT 1 KpaTkocpoyHoe npodeccMoHanbHoe obydyeHue.

B 2024 rony B aKTMBHblE MEPbl COAENCTBMA 3aHATOCTU OblM BOBAEYEHbl 325 ThiC. rpaxaaH, u3
KOTOpbIX 67,5 TbIC. MPOLAM KPAaTKOCPOYHOE NpodeccMoHanbHoe o0byyeHue.

Ona XKeHWUH-A40OMOX03AeK [AaHHble Mepbl MMEKT NPUHUMNMANLHOE 3HAYeHWEe, MOCKOJIbKY
NO3BONAKT KOMMEHCMPOBATb OAMH M3 OCHOBHbIX [AOJATOCPOYHbLIX PUCKOB — MOTEPHO CBA3M C
PbIHKOM TpyAa.

OfHaKo BO3HWMKAeT oOnpefefieHHoe npoTUBOpeYune: NMoMTUKA OAHOBPEMEHHO npu3Haer
HeobXxo4MMOCTb MNOALEPHKKN CEMBU U CTPEMUTCA BEPHYTL KEHLLUMHY B OMNJIa4MBaAEMYIO
3aHATOCTb. [103TOMY Pa3BMTME 3aHATOCTM HE A0/IKHO 03HAYaTb CHUXKEHME COUMANbHOM LLEHHOCTH
Heonnaymeaemon paboTbl Mo yxoay.

8. OueHKa A0CTaTOYHOCTM rOCYAapPCTBEHHOW NOAAEPMHKKM

[OnA OUEeHKM [O0CTAaTOYHOCTM TOCYAapPCTBEHHOW MNOALEPNKKM LenecoobpasHO MCNoab30BaTb
YyeTbipe Kputepumsa:

1. OXBarT;

2. pa3mep maTepurasibHOM NOSLEPKKY;

3. NPOAO/IKUTENBHOCTL NOALEPIKKY;

4. cnocobHOCTb KOMMNEHCUPOBATbL A0TOCPOYHbIE COLIMABHO-IKOHOMUYECKME PUCKM.

160



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

Tabnnua 2. OueHKa OCHOBHbIX MHCTPYMEHTOB MOAAEPHKKN HKEHLLMH-A0MOX035eK

MartepuanbHas Mpogonxntenb OcHoBHas
NHCTpYMEHT Oxgar
[0CTAaTOYHOCTb HOCTb npobnema
Mocobue npu . He komneHcupyeT
Bbicokmin Huskaa/cpeaHaa  ||OAHOKpPATHO .
POXAEHNM ONUTENbHbBIN YXO4,
MNocobue no HunsKkumi
yxoay Ans CpenHni OrpaHunyeHHas o 1,5 net bOUKCHPOBaAHHbIM
HepaboTatoLLnX pa3smep
CoumanbHas CpeaHnin/BbICOK 3aBMCUMMOCTb OT
BbliNaaTa 13 nin cpeam Bbiwe o 1,5 net npeablayuiero
Jole® 3aCTPaxX0OBaHHbIX 10oxoAaa
MpoaonKutenbHa ||[OpneHTMpoBaHoO
MNocobue POA P P .
. A. npu Ha YMCno aeTen,
MHorogeTHoIMm ||Lleneson CpeaHas .
cobnoaeHum 3 He AOMaLLHWI.
CEMbBAM .
YyCN0BUM TPyA4,
3aBMCUMOCTb OT
. 0X0/a M yCN0BUiA
ACTI Lleneson AppecHas YcnoBHas AoxXoAa Ny
COUMaNbHOTO
KOHTpaKTa
Uundposoit aoctyn
Uundposan NoTeHumaneHo |He yBennumsaet MoCTOAHHbIM He paBeH
KapTa cembm BbICOKMI pa3smep BbiNaaT MEeXaHM3M MaTepunasibHOM
[0CTAaTOMHOCTU
eHTPbI .
HewTp Pacwmpatouwmmnc PernoHanbHas
noAAepHKn HepneHexKHas Mo notpebHocTH
A HEeoAHOPOAHOCTb
CEMbBM
TpebyeT
. BO3MOMXHOCTMU.
ObyueHue u. . MoTeHUManbHO. OrpaHuyeHHbIn .
Lleneson . BbINTK N3
rPaHTbI BbICOKWM nepuog, .
AOMaLLHen
3aHATOCTHM

[TeHcrOoHHbIe
MeXaHU3Mbl

OrpaHuyeHHbIn

JONroCpOYHbIN

adpdeKT

JO/NITOCPOYHbIN

He no/NHOCTbIO
KOMMOEHCUPYIOT
ANnTeNbHOe
OTCyTCTBME
3aHATOCTM

9. IMHammKa rocygapCcTBEHHOM NOAAEPHKKM
KonnyectBeHHadA AMHAMMKA MOKa3blBaeT CyLLLECTBEHHOE YBEIMYEHME rocyAapCTBEHHbIX PACX0A0B
Ha NOAAEPKKY CEMEN C AETbMMU.
B 2024 roay Ha nocobua 1 coumanbHble BbIMAATbl MO POXKAEHUIO M yXoay 3a pebeHKoM Obino

HanpasneHo 895,3

MAp4 TEHTE,

BbIN/1aTbl

nonyuymnmn 648,8 ThbiC.

4e/10BEK.

Mpn  3TOM

HenocpeACcTBEHHO coUManbHaa Bbinaata no yxoay 13 MPCC coctasmna 404,1 mapa TeHre.
B 2025 roay no utoram roZla rocyaapcTBeHHbIMM Nocobuamm 1 Bbinnatamm n3 FOCC Ha porkaeHue
1 yxop 3a pebeHKom bbino 0xBayeHo 565,7 Tbic. YenoBeK, a 06LWMin 06bem BbinaaT cocTasna 806,8

MAPA, TEHTE.
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Camo yBesinYeHMe TrOCY[APCTBEHHbIX PacxO40B He O3Ha4YaeT aBTOMATUYECKM MOBblLEHME
[OCTAaTOYHOCTM NOAAEPKKM. [nA Hay4YHOM OUEHKM HeobxoAMMO y4uTbiBaTb OAHOBPEMEHHO
M3MEHEHME YNCNEHHOCTN NoayYaTenen, ypoBeHb MHGAALMKN, CTOMMOCTb CoaepKaHuna pebeHKa u
peanbHble A0X0Abl LOMOXO3ANCTB.

B sTOM OTHOWeEHMKM NoKasaTenbHo, 4To B 2024 roay cpeHAA coumanbHaa BbiNaaTa Nno yxoay 3a
pebeHkom ana ydactHMkoB FPCC coctaBnana 86 758 TeHre B mecsl, Toraa Kak pUKCMpoBaHHoe
nocobue no yxoay Ana HepaboTatolWmMx poauTener coctasnano ot 21 266 no 32 859 teHre B
3aBMCMMOCTWN OT o4epeaHOCTM pebeHkKa.

CnepnoBatenbHO, CMCTEMa MNPeaoCTaBAAeT 3HAUYMTEeNbHO Donee BbICOKMIA YPOBEHb AEHEXKHOW
KOMMNEHCALMW }KEeHLIMHAM, MMEBLUMM NpeaLecTBYOULY0 0OQULMANbHYO 3aHATOCTb U COLMANbHbIE
OTYUCNIEHMA.

10. OcHOBHble NpPob/ieMbl TOCYA3aPCTBEHHOM NOAAEPKKM HKEHLLMH-A0MOX03AEK

10.1. OTcyTCcTBME CAaMOCTOATENBHOrO CTaTyCa *KEHLWMHbI-AOMOX03AMKN B CUCTEME COLMANbHOM
3aLmThI

[NaBHOM cUCTeMHOW nNpobnemor ABNAETCA  OTCYTCTBME  YHWMBEPCA/NbHOrO  MeXaHW3Mma,
HenocpeACcTBEHHO  MPW3HAOWEro HEONIAaYMBAEMbIA  OOMAWHUIA TPy, CaMOCTOATE/IbHOM
COUMANbHO 3HAYMMOM AEATENIbHOCTDLIO.

MeHLWmHa noaydaeT NoAAEePKKY NPEUMYLLLECTBEHHO MOTOMY, YTO OHa:

. nmeeT pebeHKa;

. ABNAETCA MHOrOAETHOM MaTepbto;

. MMEEeT HU3KNI 10XOA,;

. y4acTBOBa/a B CUCTEME COLMANbHOIO CTPaxOBaHMs,;
. HaXO4WUTCA B TPYAHOMN U3HEHHOM CUTyaLIMM;

. HY»AaeTcsa B yC/yrax 3aHATOCTy.

CnepnoBaTenbHO, rocyZapcTBO NOAAEP!KMBAET NOCNEACTBUA AOMALUHEN 3aHATOCTW, HO He cam
GaKT BbINONHEHWA ANUTENbHOrO HeOMNa4MBaeMOoro AoMallHero Tpyaa.

10.2. HepaBeHCTBO MeXKay 3aCTPaxoBaHHbIMM N HE3ACTPAXOBAHHbIMM XKeHLWMHAMM

PasHMUa mexay PUKCMPOBAHHbIM Nocobmnem Ans HepaboTatoWmMX M COUManbHOM BbINAATOM U3
FOCC apnserca oAHUM 13 Hanbonee CyLLeCTBEHHbIX 3/1EMEHTOB CUCTEMbI.

KeHulmMHa, KoTopas [0 poxaeHua pebeHka umena odbuumanbHyto paboTy M coupmanbHble
OTYMCNEHMA, NONYYAET BbINAATY, PACCUMTLIBAEMYIO MCXOAA M3 ee NpeblayLlero 40xoaa.
HKeHumHa, KoTopasa ANMTeNbHOe BpemMa 3aHMManacb UCKAUYNMTENbHO AOMALLIHUM XO3AUCTBOM U
He y4yacTBOBasa B CUCTEME COUMANbHOrO  CTPaxoBaHWA, He MMeeT  aHaJ0rM4yHoM
[0X0403aMellatoLLelt BbinaaTbl.

Takmm 0b6pasom, cucTema Ayylle 3aliMWAeT KPAaTKOBPEMEHHbLIA  BbIXOA W3  3aHATOCTH,
yemM AAnTeNbHOE NpebbiBaHUE XKEHLLMHBI B JOMALLIHEM XO35ACTBE.

10.3. OrpaHnyeHHasa NpoAo/IKUTENbHOCTb KOMMNEHC ALK

Moaaepskka no yxoay 3a pebeHKOM orpaHmnyeHa Bo3pactom pebeHka 40 noayTopa ner.

Moc/ie OKOHYaHMA Nepuoa BbINAaThl MKEHLIMHA MOXKET NPOA0/XKaTh OCYLECTBNATb MHTEHCUBHbIN
yXo4, 3a pebeHKOM, OAHAKO OTAe/bHas YHMBEpPCasbHas KOMMEHCcaUMa 3a MpoAo/IKeHue
LOMalLHEeN AeATeNbHOCTU OTCYTCTBYET.

3TO 0COBEHHO BaXHO AN CeMel, rae HeT BO3MOMKHOCTM obecneymTb AOCTYMHbIN yxoA 3a
pebeHkom nbo rae pebeHok TpebyeT NoBbILEHHOTO 06bema yxoaa.

10.4. NeHCMOHHbIEe NOCNeACTBUSA

MpoAOMKMUTENBHBIM NEPUO, HAaxXOXKAEHMA BHe pblHKA Tpyda cnocobeH ymeHbllaTb byayuime
NEHCMOHHbIE NPaBa KeHLWMHbI.

B KazaxcTaHe cyllecTByeT MexaHn3m BoaKeTHOro cybcnampoBaHma 06s3atenbHbIX MEHCUOHHbBIX
B3HOCOB MO/y4aTeNAM COLMANbHOM BbINAaTbl N0 yxoay 3a pebeHkom 13 FPCC.
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OAHaKo 3TOT MeXaHM3M CBA3aH MMEHHO C NOJly4eHMEM COOTBETCTBYHOLLEN COLMANBHOM BbINAATHI
M NO3TOMY He ABNAETCA YHMBEPCA/bHbIM MEXaHU3MOM NEHCUMOHHOIO NMPU3HAHMA BCEro nepnoaa
Heon/a4YnMBaemoro AoMallHero Tpyaa.

TakMm 006pa3om, MNEHCMOHHAA 3alipMTa  KeHLWMHbl, ANMTeNbHOE BpemsA  HaxoaAlleinca
NCKOYNTENBHO B JOMALIHEM XO3AMCTBE, OCTAeTCA MeHee MOJAHOM, Yem 3alimMta paboTHMKa,
OCYLLECTB/AOLWENO PeryaapHble CoUMaibHble OTYMCNEHMA.

10.5. PernoHanbHaa HEOAHOPOAHOCTb

dopmanbHO OCHOBHble MOCOBUA ABAAOTCA HALUMOHANbHbIMKM, OAHAKO AOCTYM K couUMasbHbIM
yC/IlyraM, 3aHATOCTM, AETCKOM WHPpacTpykType M LleHTpam noadep)KKM Cembn 3aBUCUT OT
pervoHa.

KoHuenuma cemenHon 1 reHAepHON MOSIUTUKN NPAMO YKa3blBAeT Ha Ha/n4dmMe maTepuasbHbIX,
MUIMLWHO-ObITOBLIX M TPYAOBbLIX NPOO6JEM B CEMbCKMX CEMbSX, MPUYEM WMHTEHCUMBHOCTb 3TUX
NpobaemM CyLEeCcTBEHHO Pas3/InyaeTCcs MeX Ay PErmoHamMm.

CnepnoBaTenbHO, OAMHAKOBbLIA HOMWHANAbHLIA pPa3Mep AeHEeXHOW BbiNAaTbl He O03Ha4vaeT
OAMHAKOBbI YPOBEHb COLMANLHOM NOAAEPHKKM B PA3HbIX PErMOHaX.

11. Hay4yHaA oueHKa AOCTAaTOYHOCTMU CUCTEMbI

Ha ocHoBaHMM NMpOBEAEHHOr0 aHanAM3a rocyAapCTBEHHYIO MOAAEPHKKY KEHLIMH-AOMOX03A€EK B
KasaxcTaHe uenecoobpa3HO OLEHMBATb KaKYaCTUYHO [A0CTAaTOMHYD, HO HeAOCTaTOYHO
Crneumanm3mMpoBaHHYIo.

C oaHOM CTOPOHbLI, 3a nocAedHue [ABa JecATuneTns chopMUPOoBaH LWMPOKUIM KOMMAEKC
MeXaHM3MOB:

. nocobua Npu PoXxKAEHWK;

. BbINAATbI MO yXo4y 3a pebeHKoM;

. couManbHOe CTPaxoBaHMe;

. nocobuna MHOTOAETHbIM CEMbAM;

. ACII;

. NeHCUOHHble cybcnanm;

. uMdpoBOE NPOAKTUBHOE Ha3HAYeHME;

. LLeHTPbI NOAAEPIHKKM CEMbBU;

. npodeccnoHanbHoe obyyeHue;

. rpaHTbl M NPeanpPUHMMATENbCKAA NOAAEPHKKA.

Mo cpaBHeHMIO ¢ Havanom 2000-x ro0B CMCTeMA CTasla CyLLecTBEHHO Boee KOMMNAEKCHOM.

C [Opyron CTOPOHbI, HW OAMH W3 NEPedYNCNEeHHbIX MEXaHWM3IMOB He pellaeT MOJAHOCTbIO
npobaemy 3KOHOMUYECKOM KOMMEHCaLUn ANUTENBLHOIO HEONNAYMBAEMOrO AOMALLHEro TpyAa.
CnefoBaTtenibHO, KO/IMYECTBEHHOE pPaclUMpPeHne roCyAapCTBEHHbIX PACXOA0B HE TOXAECTBEHHO
NO/IHOMY pelleHmo NPobaeMbl COLMANbHOM 3aLLMLLEHHOCTM AOMOXO3AEK.

12. MNpeanoxKeHuns no coBepLIEHCTBOBAHMIO FOCYAapPCTBEHHOM NOIUTUKM

Ona  nosblweHnAa 30GEKTUBHOCTU  FOCYAAPCTBEHHOW  MOAAEPMKKM  KEHLUMH-A0MOX035A€eK
LenecoobpasHoO PacCMOTPETb CAeaytoLLMe HanpaBaEHUA.

MepBoe. BBecTn B 0d1LMANbHYO CTAaTUCTUKY PEryAAPHbINA NOKa3aTelb SKOHOMMYECKOM CTOMMOCTU
M BPEMEHM HeOoMNayMBaemoro AOMALIHero Tpy4a MEeHLWWH. 3TO NO3BOJUT KOJAMYECTBEHHO
OLLEHUTb BKA, LOMOX03AEK B BOCNPOM3BOACTBO Ye/I0BEYECKOro Kanurana.

BTtopoe. Pa3sBnBaTb MeXaHW3Mbl MEHCMOHHOM 3aLLMUTbI KEHLLMH, ANTEbHOE BPEMA HAXOAALLMXCA
BHE pblHKa TpyA4a NO NPpUYMHE yXO4a 33 AETbMU UAN APYTUMM 33BUCUMbBIMUM YIEHAMMK CEMbBU.
TpeTbe. PaccmoTpeTb  BO3MOXHOCTb  PaCLWIMPEHMA nepuoaa COUMANbHOM  3aluTbl  Nocne
[OCTUXeHNA pebeHKoM BO3pacTa NoayTopa NeT 414 CEMEN, HaXOAALLMXCA B OO bEKTUBHO CIOXKHOWM
YM3HEHHOM CUTYaLMN.

163




Proceedings of the 14th International Scientific Conference

YeTBepToe. YCUANTb CBA3b MEXKAY AEHEXHbIMM BbiNAaTaMM M AOCTYMNHOCTbIO YCAYr — AETCKUX
cafgos, rpynn NPoAAeHHOro AHA, coumanbHbIX PaboOTHUKOB, YCAyr AHEBHOTO NpebbiBaHMA U APYTUX
bopm noaaepKKM yxoaa.

Matoe. Pa3smBaTb LLeHTpbl NOAAEPIKKM CEMbU KaK MEXAHM3M «OAHOr0 OKHa», 0b6beanHAWMMI
COUMaNbHYO MOMOLLb, 3aHATOCTb, HOPUANYECKYID MOMOLLb, MCUXO/IOTMYECKYID MOAAEPKKY M
npeanpuHUMaTEeNbCKME NPOrPamMbl.

LLlectoe. Pa3paboTaTb  pernoHanbHble  MHAMKATOPbl  3QEKTUMBHOCTM  rOCYAAPCTBEHHOM
NOAJAEPHKKN KEHLMH-A0MOX03A€eK: 1019 KEHLMNH, BEPHYBLUMXCA K 3aHATOCTU MO KEeNaHWUIO; A0NA
EHLWMH, NOoAY4YMBLUMX NpodeccMoHanbHoe 0bydyeHue;, M3MEHeHMe [0XoJa CeMbM; OXBaT
COUMaNbHbIMKN YCAYramm; U3MEHEHME NEHCUOHHbIX NpPas..

Cenbmoe. Pa3BuMBaTh MNOJIUTMKY PABHOrO pacnpeaeseHma 40MaLLIHEro Tpyaa MexXay KeHLMHamm
N MyXXYMHaMK. TakoM Noaxosd COOTBETCTBYET AeNCTBYOLWEN KOHLENUMM CEMENHON U TeEHAEPHOM
NONUTUKKM, KOTOpasd npeaycMaTpMBaeT pPaBHYy OTBETCTBEHHOCTb 0b6oux poauTenen 3a
BOCMWUTaHWE AeTel U BeAeHMe AOMALLHEro X03aMCTea.

3akatoveHune

NccnepoBaHme 3BOMOLMW TOCYAAPCTBEHHOW MOAAEPMKKM KEHLWMH-AOMOX03A€eK B KasaxcTaHe
NOKa3bIBaeT, YTO 3a Nepmog c Havana 2000-x roa0B NPOM30LLEN Nepexos OT OTAENbHbIX AEHEKHbIX
nocobuin K MHOTOYPOBHEBOW CUCTEME COLMANbHOM 3aLLMTbI CEMbMU.

BaKHbIMW 3Tanamm cTanm NpuMHATME 3akoHa 06 aapecHon coumanbHoM nomoulm B8 2001 roay,
dopmmpoBaHMe cucTeMbl MNocobuit cembam ¢ aetbMu B 2005 roay, 3akoHoAaTeNbHOe
3aKpenseHne reHaepHbix rapaHTnin 8 2009 roay, yTBepxAeHue KoHUEMNUWM CEMENHOM U
reHaepHon nonutukm B 2016 roay, passuTUe aZpecHor nomolum u uMbpoBM3aLMM, NPUHATME
CoupanbHoro kogekca 8 2023 roay M co3gaHWe COBPEMEHHOM cucTembl LIeHTpOB NoaaepKKu
cembk B 2024 roay.

B KO/NMYECTBEHHOM BbIPAKEHWM T[OCYAapPCTBEHHAA MNOAAEpPXKKa Ccemel ¢ AeTbMWU  UMeeT
3HaYMTENbHbIM MacwTab. B 2024 roay obbem Nocobuit 1 coumanbHbIX BbINAAT Ha POXAEHME U
yxof, 3a pebeHkom coctasmn 895,3 mnpa TeHre, a 8 2025 roay — 806,8 mapA TeHre.

OaHako npoBedeHHbIM aHanAM3 MNo3BoAseT cAenaTb NPUHUMNAMANbHBIA - BbIBOA: CUCTEMA
rocyapCTBEHHOM NOALEPKKM B Ka3zaxcTaHe ABNAETCA PAa3BUTOM NO KOJANYECTBY MHCTPYMEHTOB,
HO He NOMHOCTbIO AOCTAaTOMHOM C TOUKM 3PEHUA AONTOCPOYHON COLMANBHOMN 3aLLUTbI XKEHLWMHDI,
KOTOpas BbIBUPAET MU BbIHYKAEHA ANUTENIbHOE BPEMS 3aHUMATLCA UCKNHOYUTENBHO AOMALLHUM
XO3AUCTBOM.

OcHoBHaa npobaema 3aK/Io4YaeTcs B TOM, YTO rOCyJapCTBEHHAA NOAUTMKA NPENMYLLECTBEHHO
NnoAJep*>KMBAET Cemblo, pebeHKa, ManoobecneyeHHoro rpa)kaaHnHa MAM y4yacTHUKa CUCTEMbI
COLMAaNbHOIO CTPaxoBaHMA, HO HE BblAeNAeT HEOMNIaYMBAEMbIN AOMALLHWI TPYA KEHLWMHbI Kak
CaMOCTOATE/IbHbIN 0OBEKT COLMaNbHOM KOMMNEHcaUmMu.

OcobeHHO CYLWEeCTBEHHbIM ABAAETCA Pa3/IMYME MENKAY IKEHWMHAMW, pPaHEee WMMEBLLUMMM
obMLUMANBHYIO 3aHATOCTb M COLMANbHbIE OTYMCAEHMUA, U KEHWMHAMKW, KOTOPble ANUTENbHOE
BPEMA  HaAXOAATCA  MCKAYMTENbHO B JOMallHem  Xxo3alcTBe. [lepBble  noay4yatoT
[0X0[03aMeLLAoLLYI0 COLMAaNbHYIO BbIMAATY, PACcCYUTbIBAEMYIO MUCXOAA M3 MPejLecTBYOWEro
[0X04a, TOrda Kak BTOPble B OCHOBHOM MOFYT paccyMTbiBaTb Ha GUKCMPOBAHHbIE nocobus,
CBA3aHHble C pebeHKOM, KONNMYECTBOM AeTel UAN AOXOA0M CEMbMU.

CnepnoBatenbHO, COBPEMEHHAA MOAENb FOCYAApPCTBEHHOM  MNOAAEPXKKM  MOXKeT  ObiTb
OXapaKTepM3oBaHa Kak CEMeNHO-OpUMeHTUPOBaHHAA, aApecHana M CTpaxoBas, HO HeAOCTaTOYHO
KaK KOMMEHCAUMOHHAA NO OTHOWEHUIO K HEOMIA4YMBAEMOMY AOMALLIHEMY TPY4Y.
MepcneKkTMBHbIM HanpaBAeHWEM Aa/ibHEMLWEro Pa3BUTMA FOCYAAaPCTBEHHON NONUTUKM ABNAETCA
nepexon OT OUEHKM WCKIOYUTENBHO JAEHEXHbIX TPaHCPEepTOB K KOMMNEKCHOM OLeHKe
COLMANbHOMO BKA3Aa MEHLWMHbI-A0MOX03AMKN. TaKas cnMcTemMa [J0/KHA BKAOYATb MEHCMOHHYIO
3alMTY, AOCTYMHblE YCAYrM yxoda, NPOPEecCMOHANbHYID PEUHTErpaLmto, CoumanbHble YyCayru,
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undpoBOE COMPOBONKAEHME M HOoNee COBEPLWEHHbIA CTAaTUCTUYECKMN YyYeT HeomnaaynmBaemoro
TpyAa.

TakmMm 0bpasom, rocyaapCTBeHHAA NOAAEPKKA KEHLMH-A0MOX03AeK B Pecnybnvke KasaxcTaH B
OMHAMKWKe CTana 3HauuTenbHo 6Honee KOMMNEKCHOM, OAHAKO ee [OCTAaTOMHOCTb CcieayeT
OLLeHMBaTb KaK YacTn4Hyto. OCHOBHOM pe3epB COBEPLUEHCTBOBAHMA 3aK/NOYAETCA HE CTONbKO B
YBEINYEHUN KO/IMYECTBA OTAE/bHbIX MOCOOWUI, CKOMbKO B GOPMMPOBAHNM LLEIOCTHON CUCTEMbI
COLMANbHOM 3aLUMTLI KEHLWMHbI Ha NPOTAXEHUW BCErO MEpMoaa €e KMU3HEHHOro UmMKkna — oT
poxaeHua pebeHKa M nepuoja yxoda A0 BO3BPALLEHMA Ha PbIHOK Tpyda M GopmMpoBaHMA
[0CTAaTOYHbIX MEHCMOHHbIX NPasB.

Cnucok nntepatypsl

1. Pecnybamka KasaxctaH. O rocygapCTBeHHOM aapecHOM COouManbHOM MOMOLWM: 3aKOH
Pecnybankm KasaxctaHn ot 17 wons 2001 roga Ne 246. MHPOpMaLMOHHO-NPaBOBaa cMcTEMA
«3aineT».

2. Pecnybamnka KazaxctaH. O rocyaapCTBeHHbIX MOCOOUAX CEMbAM, UMEIOWMM AeTel: 3aKOoH
Pecnybankm KasaxctaH oT 28 umioHAa 2005 roga Ne 63. MHbopmauMoOHHO-NpaBoBas cucTema
«3aineT».

3. Pecnybamka KasaxcTaH. O rocygapCTBEHHbIX rapaHTUAX pPaBHbIX MpaB WM PaBHbIX
BO3MOHOCTEN MYXKUYMH M XKeHLWMH: 3akoH Pecnybnmkmn KasaxctaH oT 8 aekabps 2009 roga No
223-IV.

4, Pecnybaunka KaszaxctaH. 06 yTBep)aeHUM KoHLenumMm ceMemHomn u reHaepHoOn NoAnTUKK
B Pecnybaunke KasaxctaH go 2030 roga: Ykas Mpe3snaeHTa Pecnybankm KasaxctaH oT 6 aekabps
2016 roaa No 384,

5. Pecnybnmka KaszaxctaH. O BHeceHMM wu3ameHeHua B YKas [pesngeHta Pecnybnamku
KasaxcTaH oT 6 gekabpsa 2016 roga Ne 384: Ykas Mpe3unaeHTa Pecnybankm KasaxctaH oT 1 anpens
2022 ropa Ne 853.

6. Pecnybnuka KasaxctaH. CoupanbHbii Kogeke Pecnybankm KasaxctaH: Kogekc Pecnybamkm
KasaxctaH oT 20 anpena 2023 roga Ne 224-VII 3PK.
7. Pecnybnuka KasaxctaH. 06 yTBepkKAeHUU [1paBUA  OCYLLECTBNAEHUA AEATENbHOCTU

LieHTpoB NoaAep KKK CEMbU: NpMKa3 MUHUCTpa KyabTypbl U MHGopMaumn Pecnybamkm KasaxcraH
oT 14 nioHa 2024 roaa Ne 256-HK.

8. Bopo HaUMOHANBbHOM CTAaTUCTMKM AreHTCTBa MO CTpaTernyeckomy MAaHMPOBAHUIO W
pedopmam Pecnybamkm KazaxctaH. MeHWUHbI U My>K4YnHbI Ka3axcTaHa. AcTaHa.
9. MUHWUCTEPCTBO TPyAa M COLMANbHOM 3aWmTbl HaceneHma Pecnybamkm KasaxctaH. bonee

895 mnpA TeHre BbinaaveHo B 2024 roay KasaxcTaHLam B BUAE NOCOOMI M BbINAAT HA POXKAEHWNE
M no yxoay 3a pebeHkom. 2025.

10. MUHWUCTEPCTBO TPyAa M COLMANbHOM 3aWmTbl HaceneHma Pecnybamkm KasaxctaH. bonee
806 Mnppa, TeHre BbINIAYeHO KasaxcTaHLam B BUAE Nocobuii U BbINAAT HA POXKAEHUE M NO yXo4y
3a pebeHkom B 2025 roay. 2026.

11. MUHWUCTEPCTBO TPyAa M COLMANbHOM 3aWmTbl HaceneHma Pecnybankm KasaxctaH. bonee
413 TbIC. YENOBEK OKa3aHa agpecHada coumasbHasa nomowb B 2024 roay.

12. MUHUCTEPCTBO TpyAaa 7 coumanbHom 3alMTbI HaceneHua Pecnybaunkm
KazaxcTaH. 3aHATOCTb HaCeNEHMA: aKTUBHbIE MEPbI COAENUCTBUA 3aHATOCTMY.

13. MUHWUCTEPCTBO KYNbTYyPbl M MHPOPMaumm Pecnybamkm KaszaxctaH. Utorn pabotsl LleHTpoB
noanep*ku cemomn 3a 2024 rog,

14. Pecnybnmka KasaxctaH. 06 yrBepkaeHun [paBun cybcuampoBaHusa obA3aTenbHbIX

MEHCUOHHbIX B3HOCOB MOJIy4aTENIAM COUMAsIbHBIX BbIMAAT MO C/y4ato NOTepu A0X04a B CBA3M C
yXxo40oM 3a pebeHKoM. IHPOPMaLIMOHHO-NPaBOBasA CUCTEMA «DAINET.
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15. MuWHMCTEPCTBO  Tpyaa " coumanbHOM 3aWMThI HaceneHuA Pecnybankm
KasaxcTtaH. Undposas KapTa cembum.
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1. Abstract and Keywords

Contemporary disaster risk management rests on an assumption that is rarely interrogated: that
scientific knowledge about hazards, once produced, will travel intact from laboratories and
monitoring networks to policymakers, journalists, and ultimately to publics who will act upon it.
The Sendai Framework for Disaster Risk Reduction 2015-2030 formalises this expectation by
placing the understanding of risk, and the availability of risk information and early warning to
people, at the centre of its priorities and targets. Yet recent catastrophes demonstrate that the
translation of scientific knowledge into collective decision-making is a contested, institutionally
mediated, and frequently failing process. This paper examines that process as a chain of four
interdependent actors—scientists who produce hazard and risk data, institutions that formulate
policy and issue authoritative messages, journalists and platforms that mediate information, and
publics who interpret it and decide how to respond—and asks where, why, and under what
institutional conditions the chain breaks.

Drawing on Beck’s (1992) theory of the risk society, the Social Amplification of Risk Framework
(Kasperson et al., 1988), and the science—policy interface literature, the study conducts a
structured qualitative comparison of two emerging-economy cases against international
benchmarks. The first case concerns Turkey and the communication dynamics surrounding the
February 2023 Kahramanmaras earthquake sequence, including the relationship between the
Disaster and Emergency Management Presidency (AFAD) and independent seismological voices.
The second concerns Kazakhstan, where the 2024 spring floods and recurrent industrial hazards
are analysed through the roles of the Ministry of Emergency Situations, hydrometeorological and
scientific actors, and the strategic analysis of the Kazakhstan Institute for Strategic Studies (KazlISS).
Japan’s Meteorological Agency, the United States’ Federal Emergency Management Agency
(FEMA), and European arrangements serve as comparative benchmarks. The evidentiary basis
comprises document analysis of institutional reports and frameworks (KazISS, AFAD, UNDRR,
FEMA) and a media framing analysis.

The paper advances three propositions. First, communication effectiveness depends less on
rhetorical skill exercised during a crisis than on institutional architecture established beforehand:
standing protocols, pre-negotiated language for uncertainty, and clearly designated, plural
channels of authoritative voice. Second, centralised control over hazard communication purchases
short-term coherence at the price of long-term credibility, particularly where independent experts
and official bodies diverge in public. Third, digital platforms do not create communication gaps so
much as accelerate and monetise them, converting information vacuums into amplified
misinformation wherever institutional trust is low.

The analysis yields four contributions: a synthesis of theoretical models of crisis communication;
a comparative matrix of institutional risk communication in Turkey and Kazakhstan; a typology of
scientific miscommunication across the two cases; and a proposed protocol for integrating
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scientific data into public policy in emerging economies, together with recommendations for
DISSTE-UPO standards. The paper concludes that bridging the divide between scientific
knowledge and public decision-making is best understood not as a problem of simplifying
messages for deficient audiences, but as a problem of designing trustworthy institutions.
Keywords: scientific communication; disaster risk management; risk communication; science—
policy interface; social amplification of risk; early warning; Turkey; Kazakhstan; Sendai Framework;
misinformation

2. Introduction

2.1 Background: The Communication Problem at the Heart of Disaster Risk Governance

Disasters are seldom “natural” in any sociologically meaningful sense. Earthquakes, floods, and
industrial accidents become catastrophes through the interaction of physical hazards with
patterns of exposure, vulnerability, and institutional capacity that are socially produced (Tierney,
2014; Wisner et al.,, 2004). Scientific knowledge occupies a distinctive position within that
interaction. Seismologists, hydrologists, structural engineers, and epidemiologists generate the
probabilistic estimates upon which building codes, land-use plans, evacuation procedures, and
insurance schemes depend; yet knowledge about a hazard reduces risk only when it is taken up
by actors who possess the authority, the resources, or the personal stake to act on it. Between the
production of knowledge and its consequential use lies a space of translation. That space, crowded
with bureaucracies, media systems, cognitive heuristics, and political interests, is the object of the
present inquiry.

International disaster policy has increasingly acknowledged this space. The Sendai Framework for
Disaster Risk Reduction 2015-2030 (United Nations Office for Disaster Risk Reduction [UNDRR],
2015), adopted at the Third UN World Conference on Disaster Risk Reduction, names
“understanding disaster risk” as its first priority and calls for closer engagement between scientific
communities and policymakers. Its Target G commits states to substantially increase, by 2030, the
availability of and access to multi-hazard early warning systems and disaster risk information and
assessments. The Early Warnings for All initiative, announced by the United Nations Secretary-
General in 2022, extends the ambition by seeking universal early-warning coverage by the end of
2027, and the Midterm Review of the Sendai Framework concluded in 2023 invited states to take
stock of implementation. These commitments rest on an implicit communication model in which
knowledge flows linearly from producers to users. The empirical record complicates that model
considerably.

The most instructive European illustration is the L’Aquila earthquake of 6 April 2009, which killed
309 people. In the weeks before the mainshock, a seismic swarm had unsettled residents; on 31
March 2009, Italy’s National Commission for the Forecast and Prevention of Major Risks met in
the city, and the public messaging that followed was widely perceived as reassuring. Seven
defendants, including scientists and a civil-protection official, were convicted of manslaughter at
first instance in 2012. The proceedings attracted worldwide attention (Hall, 2011) and, crucially,
turned not on any failure to predict the earthquake—an impossibility with present scientific
knowledge—but on the quality of risk communication (Alexander, 2014). The scientists’
convictions were overturned on appeal in 2014, with the sole remaining conviction concerning the
civil-protection official. L’Aquila thus demonstrates that scientific communication is not a
peripheral courtesy attached to risk assessment: it is itself a consequential act, capable of shaping
behaviour, attributing responsibility, and exposing institutions to legal and political jeopardy. It
also prompted ltalian institutional reflection on how probabilistic forecasting information should
be communicated, notably through the international commission on operational earthquake
forecasting (Jordan et al., 2011).

Turkey in 2023 supplies a second, far larger, test. On 6 February 2023, two earthquakes of moment
magnitude 7.8 and 7.5, separated by roughly nine hours, struck south-eastern Turkey and
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northern Syria, affecting eleven Turkish provinces. More than 50,000 people died in Turkey and
thousands more in Syria; millions were displaced. It was the deadliest earthquake in the history of
the Turkish Republic. The East Anatolian Fault Zone had long been recognised in the seismological
literature as capable of generating large earthquakes, and Turkey’s national seismic hazard map
had been updated in 2018. Hazard knowledge, in other words, existed. What the disaster exposed
was not an absence of science but the fragility of the chain connecting science to construction
practice, land-use enforcement, preparedness, and public expectation. In the days and weeks that
followed, questions concerning the speed and adequacy of the state response, the relationship
between official and independent scientific voices, the temporary restriction of access to a major
social-media platform, and the legal environment surrounding “disinformation” became
inseparable from the public meaning of the disaster itself.

Kazakhstan presents a different hazard profile and a structurally comparable communication
challenge. In spring 2024, rapid snowmelt over frozen ground produced what officials described
as the most severe flooding in roughly eight decades across parts of the country’s western,
northern, and central regions, and more than 100,000 people were evacuated. The episode tested
the Ministry of Emergency Situations, the national hydrometeorological service, regional
administrations, and a population whose expectations of official information had been shaped by
earlier episodes: the 2019 explosions at the Arys ammunition depot, which triggered a mass
evacuation; the 2020 failure of the Sardoba reservoir dam in neighbouring Uzbekistan, which
inundated districts of Turkestan Region; and the October 2023 fire at the Kostenko mine in
Karaganda Region, which killed 46 miners. The last of these is an industrial rather than a natural
hazard, and its inclusion is deliberate: scientific and technical communication problems are not
confined to geophysical events but extend to the technological and climate-intensified risks that
Beck (1992) placed at the centre of late modernity. In each episode, questions of timeliness,
transparency, and accountability were at stake.

Read together, these episodes suggest that communication failures in disaster contexts are rarely
reducible to a single actor’s error. They arise at interfaces: between scientists and the institutions
that must speak authoritatively; between institutions and the media systems that carry their
messages; and between mediated messages and publics whose responses are conditioned by
prior experience, trust, and cognitive constraint. Understanding where and why translation breaks
down therefore requires an analytical framework capable of spanning all of these interfaces.

2.2 Conceptual Positioning: Communication as a Constitutive Element of Risk Governance

A conceptual clarification is necessary at the outset. This paper uses “scientific communication in
disaster risk management” to denote the full set of practices through which hazard and risk
knowledge produced by scientific communities is rendered intelligible, authoritative, and
actionable for non-specialist decision-makers and publics before, during, and after disasters. The
term accordingly encompasses risk communication in the narrow sense (the pre-event exchange
of information about hazards and vulnerabilities), crisis and emergency communication (event-
time warning and instruction; see Reynolds & Seeger, 2005), and post-event communication
concerning causes, accountability, and recovery. It is deliberately broader than “public
information” or “outreach,” terms that imply a one-way transfer from expert to layperson.

The one-way assumption has been under challenge for more than three decades. The so-called
deficit model, which attributes public non-compliance to a lack of scientific understanding, was
subjected to sustained critique by scholars who showed that publics evaluate expert claims in light
of their experience of the institutions that deliver them (Irwin & Wynne, 1996; Wynne, 1992).
Fischhoff (1995) characterised the evolution of risk communication as a sequence of overly
optimistic slogans, beginning with the conviction that it sufficed to get the numbers right and
culminating in the recognition that publics must be treated as partners. The implication for
disaster contexts is that failures of uptake cannot be diagnosed solely by examining the message;
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the source, the channel, and the relationship between sender and receiver must be examined
together.

Beck’s (1992) risk society thesis supplies the macro-sociological backdrop. In late modernity, Beck
argued, the central problem of society shifts from the distribution of goods to the distribution of
“bads”: risks generated by modernisation itself, which are frequently invisible, dependent on
scientific definition, and potentially global in reach. Because laypersons cannot perceive such risks
without scientific mediation, science becomes simultaneously the source of risk definitions and a
target of public suspicion; the authority of expert systems is at once indispensable and eroded.
Beck’s later notion of “organised irresponsibility” (Beck, 1999) captures a related institutional
pathology, in which formal structures of governance diffuse accountability for risks that no actor
clearly owns. A critical qualification is required for the present study. Earthquakes are external
hazards rather than manufactured risks in Beck’s strict sense; however, the risk they pose is
manufactured through building practice, land-use decisions, and regulatory enforcement,
whereas industrial accidents and climate-intensified hydrological extremes are manufactured risks
in the fuller sense. The risk society framework is therefore applied here at the level of vulnerability
and governance rather than of hazard alone.

The Social Amplification of Risk Framework (SARF) complements Beck by providing a meso-level
account of how risk signals are transformed in transit. Kasperson et al. (1988) proposed that risk
events interact with psychological, social, institutional, and cultural processes in ways that can
intensify or attenuate public perceptions, with “amplification stations”—scientists, news media,
government agencies, cultural groups, and interpersonal networks—reshaping signals and
generating secondary effects such as stigma, regulatory change, and economic loss (see also
Pidgeon et al., 2003). At the individual level, research on judgement under uncertainty shows that
people rely extensively on heuristic processing, including availability and affect, particularly under
time pressure (Slovic, 1987; Slovic et al., 2004; Tversky & Kahneman, 1974). The probabilistic
outputs of science are poorly suited to such processing, which favours vivid, concrete, and
emotionally resonant signals over abstract conditional estimates.

These insights converge on what this paper terms the epistemological divide. Scientific knowledge
is probabilistic, conditional, and open to revision, and its epistemic virtue lies precisely in the
explicit articulation of uncertainty. Emergency decision-making, by contrast, demands binary,
immediate, and authoritative instruction: evacuate or remain, expect aftershocks or not.
Funtowicz and Ravetz (1993) described as “post-normal” those conditions in which facts are
uncertain, values are in dispute, stakes are high, and decisions are urgent, and in which the
conventional boundaries of expert authority consequently dissolve. Disasters are paradigmatic
post-normal situations. The task of scientific communication is thus not merely to simplify but to
mediate between incommensurable epistemic cultures without sacrificing either accuracy or
actionability.

The science—policy interface literature offers the vocabulary for analysing this mediation. Jasanoff
(1990) showed that scientific advice to government is a socially negotiated activity in which the
boundaries between science and policy are continually drawn and redrawn; Gieryn (1983) termed
such activity boundary-work. Pielke (2007) distinguished the roles scientists may adopt in policy
settings—pure scientist, science arbiter, issue advocate, and honest broker of policy alternatives—
while Guston (2001) analysed boundary organisations as institutions that stabilise the interface
through accountability to both worlds. Cash et al. (2003) proposed that the effectiveness of
knowledge systems depends on three attributes: credibility, salience, and legitimacy. Jasanoff’s
(2005) concept of civic epistemologies, the culturally specific ways in which political communities
test and deploy public knowledge, supplies the principal justification for comparing countries with
different political and media systems rather than assuming a universal model of effective
communication.
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On this foundation, the paper conceptualises scientific communication in disaster risk
management as a chain of four actors and three interfaces: scientists and institutions (the science—
policy interface); institutions and journalists or platforms (the institution—media interface); and
mediated messages and publics (the media—public interface). Each actor possesses distinct
epistemic norms, incentives, and temporal rhythms, and each interface offers opportunities for
distortion, delay, or discrediting. The digital environment adds a further complication. Vosoughi
et al. (2018) found that false news diffused farther and faster than true news on Twitter, an
asymmetry that is especially consequential when an information vacuum opens after a disaster.
2.3 Research Gap

Three gaps motivate the study. The first is geographical and contextual. The dominant empirical
base of disaster risk communication scholarship consists of studies from the United States,
Western Europe, Japan, and Australasia: political systems with comparatively strong media
independence, long-established civil-protection bureaucracies, and dense academic—institutional
networks. Considerably less is known about how the same communication challenges unfold in
emerging economies characterised by centralised executive authority, evolving media freedomes,
and contested institutional trust. Turkey and Kazakhstan are representative of this group. To the
author’s knowledge, Turkey has been a frequent subject of earthquake science but far less
frequently of comparative communication research, and Kazakhstan remains largely absent from
English-language literature on disaster risk communication. Moreover, the analytical outputs of
state-affiliated policy institutes such as KazISS, which articulate how strategic analysts close to the
Presidency conceptualise public trust and institutional capacity, are rarely treated as primary
objects of scholarly analysis.

The second gap is disciplinary fragmentation. Risk perception research, psychometric and
heuristic, tends to examine individuals; science and technology studies examine the science—policy
interface; journalism and media studies examine framing and platform dynamics; and disaster
sociology examines organisational response. Each illuminates part of the chain, yet few studies
follow a single event across all of its interfaces. This paper attempts an integrative analysis in which
the same events are examined at the scientist—institution, institution—media, and media—public
interfaces.

The third gap is temporal. Practitioner literature frequently treats communication as an event-
time activity, concentrating on warning messages and press briefings. The logic of the Sendai
Framework, however, requires continuous translation across the entire risk cycle: hazard maps,
building codes, public education, and the slow accumulation of trust. The credibility an institution
possesses at the moment of crisis is the cumulative product of earlier communicative conduct
(Cash et al., 2003). Finally, because the 2023 and 2024 events are recent, scholarship on them is
still emerging and official evaluations are incomplete. The paper accordingly offers an early
comparative synthesis while acknowledging that interpretations will mature as inquiries, audits,
and post-event assessments are completed.

2.4 Research Questions and Analytical Propositions

The study is organised around four research questions.

RQ1. How do the institutional architectures through which hazard knowledge is translated into
public communication differ between Turkey, Kazakhstan, and the benchmark systems of Japan,
the United States, and the European Union?

RQ2. What forms of scientific miscommunication emerged during the 2023 Turkish earthquakes
and the 2024 Kazakh floods, and at which interface of the communication chain did they originate?
RQ3. How do institutional trust, media freedom, and digital-platform dynamics condition the
speed of scientific translation and the level of public compliance with official guidance?
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RQ4. What protocol could systematically integrate scientific data into public policy and public
communication in emerging economies, and what standards might a programme such as DISSTE's
derive from it?

Corresponding to these questions, the paper advances three analytical propositions. Because the
research design is qualitative and the number of cases small, these are propositions to be
examined through analytic comparison rather than statistical hypotheses to be tested.

P1 (Architecture over rhetoric). The effectiveness of scientific communication in a disaster
depends more on institutional arrangements established before the event—standing protocols,
pre-negotiated language for conveying uncertainty, designated and plural channels of
authoritative voice, and routine relationships between scientists and journalists—than on the
rhetorical quality of crisis-time messaging.

P2 (Coherence—credibility trade-off). Where a state agency holds a monopoly over authoritative
hazard communication, message coherence is gained in the short term at the cost of long-term
credibility, particularly when independent scientists publicly supplement or contradict the official
account.

P3 (Platform conditionality). Digital platforms amplify rather than originate communication gaps,
and the degree of amplification is conditional on the pre-existing level of institutional trust and on
the speed with which authoritative sources fill the information vacuum.

The propositions interact in a tension that the analysis will pursue throughout: the consistency—
pluralism dilemma. Mileti and Sorensen (1990) established that warnings are most likely to be
believed and acted upon when messages from different sources are consistent, whereas
contradictory messages produce confusion and delay. Yet science is intrinsically plural, and the
epistemic legitimacy of an institutional message depends on its openness to expert scrutiny. An
architecture that suppresses plural expert voices to secure consistency risks eroding legitimacy
(Cash et al., 2003); one that tolerates unmanaged pluralism risks fragmentation at precisely the
moment when coordinated action is required. Whether the dilemma can be mitigated through
institutional design, for example through formal channels by which independent experts may
contribute to, qualify, or challenge official assessments, is a central question for the policy
recommendations developed in Section 10.

2.5 Methodological Overview

The study employs a structured, focused comparison (George & Bennett, 2005) of two cases,
situated within a broader benchmark analysis of international practice. The approach is qualitative
comparative analysis in the broad sense of systematic cross-case comparison along pre-specified
dimensions. Itis not formal Boolean or fuzzy-set Qualitative Comparative Analysis in Ragin’s (1987,
2008) technical sense, which presupposes a larger number of cases than the present design
contains. The analytical dimensions, elaborated in Section 4, include institutional trust, speed of
scientific translation, media freedom, and public compliance.

Case selection follows a logic of controlled comparison. Turkey and Kazakhstan are both classified
by the World Bank as upper-middle-income economies, both maintain centralised civil-protection
agencies that report to the executive, both are exposed to major seismic hazard (Turkey along the
North and East Anatolian faults; south-eastern Kazakhstan, including the Almaty agglomeration,
in a region that experienced destructive earthquakes in 1887 and 1911), and both operate media
systems in which state influence is significant. They differ in the hazard type of the focal event, in
the scale of platform dependence and media pluralism, and in the institutional position of
independent scientific expertise. This configuration allows the analysis to examine how
institutional arrangements, rather than hazard characteristics alone, shape communication
outcomes. Japan, the United States, and the European Union are treated not as cases but as
benchmarks against which institutional features of the two focal cases are assessed.
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The evidentiary base consists of three bodies of material: (a) institutional and policy documents,
including UNDRR reports and Sendai Framework monitoring materials, AFAD protocols and post-
event publications, KazISS analytical outputs, and FEMA doctrine and after-action reports; (b)
legislation and regulation, such as Kazakhstan’s 2014 Law on Civil Protection and Turkey’s Law No.
5902 of 2009, which established AFAD; and (c) a media corpus subjected to framing analysis.
Document analysis follows Bowen’s (2009) procedure of skimming, close reading, and
interpretation, with attention to the authenticity, credibility, and representativeness of each
source. The framing analysis draws on Entman’s (1993) conception of frames as selecting and
making salient aspects of reality in order to define problems, diagnose causes, convey moral
judgements, and suggest remedies.

Several limitations should be acknowledged. The study relies on documentary and published
sources rather than interviews, and institutional documents are inevitably self-presentational.
Sources in Turkish, Russian, and Kazakh require translation and are subject to interpretive loss.
The proximity of the events constrains the availability of final official evaluations. The media
corpus cannot be fully representative of a fragmented and platform-based information
environment. The analysis is accordingly interpretive and its conclusions are offered as analytically
generalisable propositions rather than statistical inferences. Because only publicly available
materials are used, no human-subjects ethical review issues arise.

2.6 Significance and Contributions

The significance of the study operates at three levels. Theoretically, it places Beck’s risk society
thesis, SARF, and the boundary-work literature in dialogue within emerging-economy contexts
that have rarely served as empirical grounds for these frameworks, and it advances the
consistency—pluralism dilemma as an analytical lens for evaluating the communication
architectures of centralised disaster management systems. Empirically, it assembles and compares
documentary evidence on two recent and consequential events and develops a typology of
scientific miscommunication that distinguishes failures by the interface at which they originate.
Practically, it offers a protocol for integrating scientific data into public policy in emerging
economies and recommendations for professional standards that can inform the formation of
disaster and health crisis managers.

For a degree programme situated in Italy, the subject also carries a particular resonance. Italy’s
experience following L’Aquila demonstrates that the legal, ethical, and institutional dimensions of
scientific communication cannot be separated from its technical content, and that professionals
trained in disaster management require competencies in translating probabilistic information for
decision-makers, media, and publics. The recommendations in Section 10 are accordingly framed
with the competency requirements of the LM-81 curriculum in mind.

2.7 Structure of the Paper

The remainder of the paper is organised as follows. Section 3 develops the theoretical framework
and reviews the literature on the risk society, social amplification, the science—policy interface,
and epistemological gaps, culminating in a synthesis of key models of crisis communication (Table
1). Section 4 elaborates the methodology. Section 5 examines global best practices, focusing on
institutionalised communication in Japan’s Meteorological Agency and the United States’ FEMA,
and on how trust is standardised. Sections 6 and 7 present the Turkish and Kazakh case studies,
respectively. Section 8 offers the comparative analysis, including the comparative matrix of
institutional risk communication (Table 2) and the typology of scientific miscommunication (Table
3). Section 9 examines digital media and journalism, including misinformation, the simplification
of scientific jargon, and algorithmic amplification. Section 10 sets out strategic policy
recommendations, including the proposed protocol for emerging economies (Table 4). Section 11
concludes with a synthesis and future research directions, and Section 12 provides the references.
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3. Theoretical Framework and Literature Review

This section constructs the analytical framework that structures the remainder of the paper. It
proceeds through five layers of theory, moving from the macro-sociological to the cognitive and
from the institutional to the mediated: the risk society and the contested authority of expertise
(3.1); risk perception, heuristic processing, and trust (3.2); the social amplification and attenuation
of risk (3.3); the science—policy interface and the epistemological gap (3.4); and journalism,
framing, and media systems (3.5). Section 3.6 then synthesises the principal models of crisis and
risk communication in a comparative table (Table 1), and Section 3.7 integrates them into the
analytical framework operationalised in Section 4. Throughout, the review is critical rather than
catalogic: each body of work is assessed for what it explains, what it presupposes, and where its
assumptions are strained by the empirical contexts under examination.

3.1 The Risk Society and the Contested Authority of Expertise

Beck’s Risikogesellschaft, published in the year of the Chernobyl disaster, advanced the claim that
advanced industrial societies had entered a phase in which the principal social conflicts concern
the production, definition, and distribution of risks rather than of wealth (Beck, 1992). Three
elements of the thesis are of particular relevance here. The first is the notion of manufactured
risk: hazards that are by-products of modernisation itself, such as nuclear, chemical, and ecological
threats, are imperceptible to the senses and exist, for the lay public, only in the form of scientific
knowledge claims. The second is reflexive modernisation, the process by which modern
institutions are compelled to confront the unintended consequences of their own operation (Beck
et al., 1994). The third, and for present purposes the most useful, is what Beck termed the
relations of definition: the institutional rules, resources, and power asymmetries that determine
who is entitled to define a risk, what counts as evidence, and who bears the burden of proof.
Giddens (1990) offers a complementary account of the dependence of late-modern life on trust
in abstract expert systems whose operation individuals can neither observe nor verify. Where
Giddens emphasises the fragility of such trust, Beck stresses its politicisation. Because expert
claims are indispensable to risk definition, yet experts disagree, err, and serve interests, the
authority of science is simultaneously presupposed and undermined (Beck, 1992). Beck’s later
notion of organised irresponsibility (Beck, 1999) describes a related institutional pathology, in
which bodies formally charged with managing risk collectively generate conditions under which
no actor can be held accountable.

For disaster risk management, these arguments carry an uncomfortable implication: disasters are
moments at which the relations of definition become publicly visible. When a building collapses,
a river overtops its banks, or a mine fills with smoke, public attention turns not only to the physical
event but to the prior question of who knew, who warned, who certified, and who was silenced.
The identity of those entitled to speak authoritatively about a hazard, and the treatment of those
who speak without authorisation, thus become part of the disaster’s social meaning. This is an
interpretive claim rather than an empirical regularity, and it is one the case studies will test.

The risk society thesis has attracted substantial criticism. It has been faulted for sweeping
generalisation, for an unstable epistemological position that oscillates between realism and
constructivism, and for a predominantly European empirical base. Cultural theorists contend that
risks are selected and ranked through culturally organised social relations rather than by their
objective magnitude (Douglas & Wildavsky, 1982), and constructivist scholars have criticised the
realist treatment of risk in Beck’s work (Lupton, 1999). Beck and Grande (2010) responded by
developing the notion of varieties of second modernity, acknowledging that reflexive
modernisation unfolds differently across political and cultural contexts. For the present study, the
criticism has a practical consequence: the risk society thesis is applied not as a predictive theory
but as a sensitising framework that directs attention to the relations of definition and to the
legitimacy of expertise. Where executive institutions dominate those relations, as in the
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centralised disaster-management systems of both focal cases, the treatment of independent
expert voices—whether incorporated, tolerated, or marginalised—is a particularly telling
indicator.

3.2 Risk Perception, Heuristic Processing, and Trust

If Beck explains why expert authority is contested, the psychology of risk perception explains how
lay audiences process expert claims. The psychometric paradigm demonstrated that laypersons
evaluate hazards along dimensions that diverge systematically from expert assessments of
expected fatalities (Fischhoff et al., 1978). Slovic (1987) showed that perceived risk is organised
principally around two factors: dread risk, associated with lack of control, catastrophic potential,
and inequitable burden, and unknown risk, associated with novelty, invisibility, and delayed
effects. Earthquakes combine high dread with a long and irregular recurrence interval, a profile
that produces intense concern immediately after an event and attenuated concern during the long
intervals in which preparedness decisions are actually made.

Research on judgement under uncertainty explains part of this pattern. Tversky and Kahneman
(1974) demonstrated that people estimate probabilities through heuristics such as availability,
judging an event’s likelihood by the ease with which instances come to mind, and Slovic et al.
(2004) extended the analysis to the affect heuristic, whereby feelings of liking or dread serve as
shortcuts in judgement. Dual-process accounts distinguish a fast, associative, and affect-laden
mode of processing from a slower, analytic one (Kahneman, 2011), and crisis conditions of time
pressure, stress, and incomplete information favour the former. Optimistic bias, the tendency to
regard oneself as less vulnerable than others (Weinstein, 1980), compounds the problem for
household preparedness. The consequence for scientific communication is that the probabilistic,
conditional output of hazard science is poorly matched to the processing mode that crises evoke.
Warning-response research adds a behavioural dimension. Mileti and Sorensen (1990) concluded
from a synthesis of the empirical literature that public response depends on message
characteristics—specificity, consistency, accuracy, certainty, and clarity—together with the
source, the channel, and the characteristics of recipients, and that people typically seek
confirmation from several sources before acting, a process known as milling. Lindell and Perry’s
(2012) Protective Action Decision Model formalises the sequence by which recipients must be
exposed to a warning, attend to it, and comprehend it before they assess the risk and decide on
protective action. A communication failure at any stage truncates the sequence.

Trust is the variable that links these cognitive processes to institutional performance. Slovic (1993)
argued that trust is governed by an asymmetry principle: negative, trust-destroying events are
more visible, carry more weight in judgement, and are regarded as more credible than positive,
trust-building ones, so that trust is created slowly and destroyed quickly. Poortinga and Pidgeon
(2003) further showed that general trust and scepticism toward risk regulators are distinguishable
dimensions, which implies that public attitudes toward institutions are not simply a continuum
from trust to distrust. The implication for this study is that institutional credibility cannot be
manufactured during a crisis. It is the sediment of prior conduct, and the decisions made in the
first hours of a disaster are therefore read against an accumulated record of transparency or
concealment, accuracy or error.

3.3 Social Amplification and Attenuation of Risk

The Social Amplification of Risk Framework (SARF) integrates psychological and sociological
insights into a single account of how risk signals are transformed in transit. Kasperson et al. (1988)
distinguished the risk event, the information flow it generates, the amplification stations that
receive and re-transmit the signal, and the ripple effects—economic, regulatory, and social—that
radiate outward from the perceptions thus produced. The stations include scientists, risk
assessors, government agencies, news media, cultural and activist groups, and interpersonal
networks, each of which applies its own filters, interpretive frames, and incentives (Kasperson et
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al., 1988; Pidgeon et al., 2003). Kasperson and Kasperson (1996) subsequently emphasised the
converse phenomenon of attenuation, whereby hazards that experts regard as serious receive
little public or political attention.

SARF has been criticised on several grounds. Rayner (1988) argued that the amplification
metaphor presupposes a baseline of objectively correct risk perception against which
amplification or attenuation is measured, a premise that sits uneasily with constructivist accounts
of risk. Rip (1988) asked whether amplification should be counteracted at all, a reminder that
heightened concern may be a socially appropriate response to a genuine hazard. The latter point
is important for disaster risk management, where the normative goal is frequently to amplify
attention to chronic hazards that publics and policymakers tend to neglect. The analytical task is
therefore not to eliminate amplification but to ask whether it is calibrated, timely, and directed
toward protective action.

SARF offers three analytical purchases for the present study. First, it positions scientists
themselves as amplification stations, which is useful where independent experts and official
agencies issue divergent signals. Second, it explains why earthquake risk may be attenuated before
an event and amplified afterwards—an interpretation that the Turkish case will allow us to
examine. Third, it makes space for the media and social-media environment as active participants
in the transformation of risk signals rather than as neutral conduits. Its principal limitation, for the
purposes of this paper, is its relative silence on institutional design: it describes how signals are
transformed, but not how institutions might be arranged to produce more accurate and timely
transformations.

3.4 The Science—Policy Interface and the Epistemological Gap

The science—policy interface literature begins from the critique of the linear model, which assumes
that the production of more or better science will lead more or less automatically to better policy.
Sarewitz and Pielke (2007) argued that this model neglects the demand side of science policy: the
guestion of whether the knowledge that science supplies corresponds to the knowledge that
decision-makers need. The older two-communities thesis (Caplan, 1979) similarly attributed the
under-utilisation of social-science knowledge to the divergent norms, languages, and reward
systems of researchers and policymakers. Jasanoff (1990) showed empirically that scientific advice
is co-produced with policy, with the boundary between the two continually negotiated, and Gieryn
(1983) conceptualised such negotiation as boundary-work, through which the authority of science
is both claimed and policed.

Several institutional responses have been theorised. Guston (2001) identified boundary
organisations as bodies that straddle the science—policy divide, create objects such as standards
or forecasts that are meaningful on both sides, and remain accountable to both. Cash et al. (2003),
studying knowledge systems for sustainable development, argued that influence depends on
three attributes: credibility (scientific adequacy), salience (relevance to decision-makers), and
legitimacy (perceived fairness of the process), and that efforts to enhance one frequently entail
trade-offs with the others. Pielke (2007) distinguished four idealised roles for scientists in policy—
pure scientist, science arbiter, issue advocate, and honest broker of policy alternatives—arguing
that the last is most appropriate where values are contested. Meyer (2010) traced the rise of
dedicated knowledge brokers whose function is to translate between communities. In the disaster
field, the Sendai science and technology roadmap (UNISDR, 2016) institutionalised the expectation
that scientific communities will engage actively in implementation.

What this paper terms the epistemological gap is the product of several distinct divergences. The
first concerns certainty: science speaks in probabilities and confidence intervals, whereas
operational decisions are categorical. The second is temporal: scientific assessment is iterative and
revisable over weeks or years, whereas decision windows in a crisis are measured in minutes and
hours. The third is scalar: hazard science typically characterises regions and return periods,
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whereas households need to know about this building and this evening. The fourth is normative:
scientific claims are formally value-free, whereas the decisions they inform are saturated with
values. The fifth is linguistic: terms such as likelihood, risk, and prediction carry technical meanings
that diverge from everyday usage.

Empirical research documents the consequences. Budescu et al. (2009) found that lay readers’
interpretations of the verbal probability terms used in climate assessment reports diverged
systematically from the numerical ranges the authors intended, and that supplementing verbal
terms with numerical ranges improved concordance. Van der Bles et al. (2019) proposed a
conceptual framework for communicating uncertainty about facts and numbers, and van der Bles
et al. (2020) reported experimentally that explicit expressions of uncertainty had comparatively
modest effects on trust, and smaller effects on trust in the source than on trust in the figures
themselves. This finding is important because it counters the common institutional assumption
that acknowledging uncertainty will erode credibility. The distinction between prediction and
forecasting is a particularly consequential case. Geller (1997) argued in a critical review that claims
of reliable short-term earthquake prediction had not been substantiated, while operational
forecasting, which assigns time-varying probabilities to the occurrence of events, is scientifically
defensible but demands careful communication (Jordan et al., 2011). The L’Aquila proceedings,
discussed in Section 2.1, can be read as the legal expression of a failure to bridge precisely this
gap.

3.5 Mediation: Journalism, Framing, and Media Systems

Between institutions and publics stands the media, whose professional norms and political-
economic position shape the information that reaches audiences. Peters (1995) characterised the
relationship between journalists and scientific experts as a mixture of cooperation and conflict
between two professional cultures with different norms of timeliness, simplification, and
verification. Weingart (1998) described the medialisation of science, whereby scientific
institutions increasingly orient their activity toward media visibility, with consequences for the
incentives of individual experts. The sociology of news values shows that events are selected for
coverage according to criteria such as negativity, unexpectedness, and association with elites
(Galtung & Ruge, 1965), and agenda-setting research shows that coverage shapes the issues the
public regards as salient (McCombs & Shaw, 1972). Both mechanisms are consequential for
disaster risk: the media’s attention to dramatic events and neglect of slow-onset or chronic
hazards reproduces the pattern of attenuation described in Section 3.3.

Framing research supplies the principal analytical tool for the media dimension of this study.
Entman (1993) defined framing as the selection and salience of aspects of a perceived reality so
as to promote a particular problem definition, causal interpretation, moral evaluation, and
remedy. Journalistic norms may also distort the representation of scientific knowledge. Boykoff
and Boykoff (2004) demonstrated how the professional norm of balance produced coverage of
climate science that gave dissenting claims weight disproportionate to their scientific support. An
analogous dynamic may arise where pseudo-scientific earthquake predictions are presented as
equivalent to seismological assessments, an issue taken up in Section 9.

The media system itself conditions what journalists can do. Hallin and Mancini (2004) compared
media systems along the dimensions of press-market development, political parallelism,
journalistic professionalism, and state intervention, and showed that these configurations shape
both the autonomy of journalists and their reliance on official sources. Their typology was derived
from Western Europe and North America and cannot be applied mechanically to Turkey or
Kazakhstan, but the underlying dimensions are transferable. It is plausible, though to be
established empirically rather than assumed, that where editorial autonomy is constrained and
legal risk attaches to reporting that departs from official accounts, journalists rely more heavily on
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official sources and communication gaps at the institutional level are correspondingly magnified.
Section 9 pursues this question in relation to digital platforms.

3.6 Models of Crisis and Risk Communication: A Synthesis

The preceding strands are embodied, in more or less operational form, in a family of models of
crisis and risk communication. Table 1 compares the principal models that bear on this study,
specifying for each its core mechanism, its primary locus of analysis, and its limitations when
transposed to emerging-economy disaster contexts.

Table 1

Key Theoretical Models of Crisis Communication
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salience— (2001); salience, and scientist—
legitimacy Cash et al. legitimacy, and on institution
(2003) boundary interface

management

Note. The table is an analytical synthesis prepared by the author from the cited sources. Phase
labels follow each source’s own terminology where applicable.

Several patterns emerge from the comparison. First, the models are unevenly distributed across
the communication chain. CERC, the warning response model, PADM, the mental models
approach, and EPPM concentrate on the institution—public and message—receiver relationships,
treating the scientific source as upstream and unproblematic. The boundary-work literature, by
contrast, concentrates on the scientist—institution interface and says little about mass publics.
Only SARF and the four-element early-warning model span multiple interfaces, and even these do
so at a level of generality that leaves the design of institutional arrangements underspecified.
Second, the models were developed predominantly in Anglophone, corporate, or public-health
settings, and their embedded assumptions—a trusted official source, a plural and autonomous
media, a legal environment tolerant of dissent—are precisely those whose presence is in question
in the focal cases. Third, the models disagree on a point of direct relevance to Proposition P2. The
warning-response model counsels consistency across sources, whereas the boundary-work and
legitimacy literatures counsel openness to plural expertise. The consistency—pluralism dilemma
identified in Section 2.4 is thus not an artefact of the present study but a latent contradiction
within the field’s own theoretical inheritance.

3.7 Toward an Integrative Analytical Framework

The synthesis suggests an integrative framework organised around four actors, three interfaces,
and three conditioning layers. The actors and interfaces are those introduced in Section 2.2:
scientists, institutions, journalists and platforms, and publics, connected by the science—policy,
institution—media, and media—public interfaces. The conditioning layers are the cognitive layer
(heuristic processing, trust asymmetry, and the stages of protective-action decision-making,
Section 3.2), the institutional layer (relations of definition, boundary organisations, and the
credibility—salience—legitimacy trade-offs, Sections 3.1 and 3.4), and the systemic layer (media
systems, legal environments, and platform architectures, Sections 3.3 and 3.5). Communication
outcomes are treated as emergent from the interaction of the three layers at each interface, which
is why the same message may succeed in one political and media context and fail in another
(Jasanoff, 2005).

Four comparative dimensions operationalise the framework and organise the empirical analysis in
Sections 6 to 8. Institutional trust denotes the extent to which publics, scientists, and journalists
regard an institution as competent, honest, and committed, and is assessed through survey data
and documented episodes of trust gain or loss. Speed of scientific translation denotes the interval
between scientific detection or assessment and the public issuance of intelligible, actionable
guidance, as well as the interval within which independent assessments are incorporated or
addressed by official bodies. Media freedom denotes the editorial independence of the press, the
legal environment for reporting, and platform accessibility, and is assessed through press-freedom
indices, legal instruments, and documented restrictions. Public compliance denotes behavioural
and attitudinal uptake of official guidance, assessed through evacuation behaviour, survey
evidence, and post-event evaluations.

The framework also links the three propositions to the literature. Proposition P1 (architecture over
rhetoric) draws on the boundary-organisation and warning-response literatures, which locate
effectiveness in standing arrangements rather than crisis-time messaging. Proposition P2 (the
coherence—credibility trade-off) draws on Beck’s relations of definition, Slovic’s trust asymmetry,
and the legitimacy dimension of Cash et al. (2003). Proposition P3 (platform conditionality) draws
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on SARF’s account of amplification stations and on evidence that false information diffuses rapidly
in digital networks (Vosoughi et al., 2018). The next section describes how these constructs are
operationalised and the evidence used to examine them.

Below is the complete academic continuation of the manuscript (Sections 4 through 12), written
in English in exact alignment with the theoretical framework, research questions, and structural
plan established in Sections 1-3.

4. Methodology

4.1 Research Design: Structured, Focused Comparison

The study employs a qualitative structured, focused comparison (George & Bennett, 2005) of two
primary cases—Turkey and Kazakhstan—benchmarked against established international
standards (Japan, the United States, and the European Union). The comparison is structured in
that identical analytical dimensions and questions are systematically addressed across both focal
cases and benchmarks, and focused in that it concentrates exclusively on the institutional
interfaces through which scientific hazard knowledge is translated into public policy and crisis
communication.

The analysis evaluates four operational dimensions across all cases:

1. Institutional Trust: The baseline and crisis-time level of public and media confidence in
official hazard governance bodies.

2. Speed of Scientific Translation: The time elapsed between scientific detection/modelling
and the issuance of actionable public guidance, as well as the rate at which non-official
scientific inputs are absorbed or addressed by state agencies.

3. Media Freedom and Platform Dynamics: The degree of journalistic autonomy, the
legislative environment governing crisis reporting, and the structural role of digital
platforms in information dissemination.

4. Public Compliance: The extent to which target populations comprehend, verify, and
execute official protective instructions.

4.2 Case Selection Logic

Case selection follows the logic of controlled qualitative comparison. Turkey and Kazakhstan share
structural attributes as World Bank upper-middle-income economies featuring strong executive
authorities, centralized civil protection bureaucracies reporting directly to state leadership, and
significant exposure to major natural and technological hazards. Both operate within media
environments where state influence is prominent and digital platform usage (e.g., X/Twitter,
Telegram, WhatsApp) is extensive during crises.

The cases vary along critical explanatory dimensions:

e Hazard Type and Temporal Dynamics: Turkey’s focal event is a sudden-onset, catastrophic
geophysical hazard (the February 2023 Mw 7.8 and 7.5 earthquake sequence).
Kazakhstan’s focal event is a slow-to-rapid-onset, widespread hydrological hazard (the
spring 2024 floods), supplemented by recurrent industrial hazards (e.g., the 2023 Kostenko
mine fire).

e Institutional Architecture for Expertise: The degree to which independent academic
experts are integrated into, or isolated from, official risk communication channels differs
between the two governance systems.

This design allows the analysis to isolate institutional architecture and communication protocols
from hazard-specific characteristics. Japan, the United States, and European arrangements are
incorporated as comparative benchmarks rather than full cases, illustrating alternative
configurations of the science—policy—public interface.
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4.3 Evidentiary Base and Analytical Procedures
The evidentiary base comprises three main streams of qualitative data:

1. Institutional and Policy Documents: Official disaster management plans, post-event
reports, and monitoring frameworks from UNDRR, AFAD (Turkey), the Ministry of
Emergency Situations (Kazakhstan), FEMA, and the Japan Meteorological Agency (JMA).
Analysis of Kazakh institutional strategy draws on policy papers and analytical briefs
published by the Kazakhstan Institute for Strategic Studies (KazISS) under the President of
Kazakhstan.

2. Legislative Instruments: Primary legal frameworks governing civil protection and
information control, including Kazakhstan’s 2014 Law On Civil Protection, Turkey’s Law No.
5902 (establishing AFAD), and relevant amendments regarding public information and
disinformation.

3. Media and Digital Communication Corpus: A targeted corpus of news coverage, official
press releases, social media broadcasts, and fact-checking reports during the peak active
phases of the 2023 Turkish earthquakes and the 2024 Kazakh floods.

Document analysis follows Bowen’s (2009) systematic procedure of document skimming,
thorough reading, and thematic interpretation. The media corpus is subjected to qualitative
framing analysis (Entman, 1993) to identify problem definitions, causal attributions, moral
assessments, and emergency remedies promoted across official and independent channels.

5. Global Benchmarks: Institutionalising Communication and Standardising Trust

To assess emerging-economy architectures, this section synthesizes three benchmark
configurations that demonstrate how scientific knowledge is institutionalized into crisis
management systems.

5.1 Japan: Automated Translation and Institutional Division of Labour

The Japan Meteorological Agency (JMA) represents an advanced model of automated scientific
translation and clear institutional demarcation. JMA holds the sole national mandate for issuing
operational hazard forecasts, tsunami warnings, and earthquake early warnings. The system relies
on a structural division of labour: IMA delivers immediate, highly standardized scientific estimates
(e.g., seismic intensity, wave arrival times), while local municipal governments retain sole
operational responsibility for issuing evacuation orders (Evacuation Information under the
Disaster Countermeasures Basic Act).

Key features of the Japanese model include:

e Pre-negotiated Uncertainty Protocols: Operational forecasts are categorized into
standardized hazard categories using visual and numerical scales familiar to the public
through lifelong education.

e Automated Broadcast Integration: Scientific triggers automatically override public and
private television and radio broadcasts (via NHK) and trigger mobile Cell Broadcast alerts
without human intervention or political clearance.

e Institutional Trust as Infrastructure: Trust is maintained by enforcing complete
transparency regarding sensor network limitations and probabilistic margins, minimizing
political interference in scientific messaging.

5.2 The United States: Interagency Coordination and Pre-Crisis Engagement

The United States approach, structured through the Federal Emergency Management Agency
(FEMA) and the National Incident Management System (NIMS), operationalizes the Crisis and
Emergency Risk Communication (CERC) framework (Reynolds & Seeger, 2005). Hazard monitoring
is distributed across specialized scientific agencies: the United States Geological Survey (USGS) for
geohazards, the National Oceanic and Atmospheric Administration (NOAA) / National Weather
Service (NWS) for hydrometeorological events, and the Environmental Protection Agency (EPA)
for industrial contamination.
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The American benchmark illustrates three critical practices:

1. The "Honest Broker" Scientific Role: Agencies such as the USGS explicitly adopt the role of
honest brokers (Pielke, 2007), issuing raw scientific data and probabilistic forecasts while
leaving policy enforcement to federal, state, and local emergency managers.

2. Standardized Alerting Architecture: The Integrated Public Alert and Warning System
(IPAWS) provides a single gateway for authorized authorities to broadcast verified alerts
across multiple channels (Cell Broadcast, Emergency Alert System, weather radio).

3. Pre-Crisis Risk Literacy: FEMA invests heavily in pre-crisis community education, cultivating
public familiarity with warning terminology before events occur.

5.3 The European Union: Post-L’Aquila Governance and Multi-Scale Services

European arrangements highlight the legal and institutional separation between scientific risk
assessment and political decision-making. The 2009 L'Aquila trial in Italy demonstrated that
conflating probabilistic scientific statements with political reassurances generates severe legal
liability and erodes public trust (Alexander, 2014). In response, Italy’s Civil Protection Department
restructured its operational forecasting protocols under the International Commission on
Operational Earthquake Forecasting (Jordan et al., 2011), establishing strict separation between
scientific risk advice and executive civil protection decisions.

At the Union level, the Union Civil Protection Mechanism (UCPM) and the Copernicus Emergency
Management Service (EMS) supply standardized satellite mapping and hazard forecasts to
member states. The European benchmark demonstrates that multi-layered governance requires
transparent, peer-reviewed protocols for translating scientific data into operational risk levels.

6. Case Study 1: Turkey — The Kahramanmaras Earthquakes (2023) and AFAD’s Communication
Dynamics

6.1 The Event and Pre-Existing Scientific Knowledge

On 6 February 2023, two massive earthquakes (Mw 7.8 at 04:17 TRT and Mw 7.5 at 13:24 TRT)
struck south-eastern Turkey and northern Syria, affecting 11 Turkish provinces and resulting in
over 50,000 fatalities in Turkey alone. The East Anatolian Fault Zone (EAFZ) had been identified in
Turkish seismological literature as a major seismic gap capable of generating destructive
earthquakes. Turkey’s official Seismic Hazard Map had been modernized in 2018 under the
auspices of the Disaster and Emergency Management Presidency (AFAD). Hazard knowledge was
scientifically well-established; the failure lay in the translation of that knowledge into building code
enforcement, urban planning, and pre-event public preparedness.

6.2 Institutional Architecture: Centralization and AFAD’s Monopoly

AFAD was established under Law No. 5902 in 2009 to centralize disaster management under the
executive branch (initially under the Prime Ministry, later transferred to the Ministry of Interior).
AFAD was conceived as a unified authority to eliminate interagency coordination failures. In
practice, this centralized structure established a near-monopoly over official hazard
communication.

During the 2023 crisis, this centralized architecture created critical communication bottlenecks:

e Information Vacuums: In the immediate aftermath of the first mainshock, AFAD’s official
communication channels experienced delays in providing localized situational reports and
clear operational guidance.

e Marginalization of Independent Expertise: Leading independent seismologists and
university research centers (e.g., at Bogazici University’s Kandilli Observatory and Istanbul
Technical University) possessed detailed real-time data but were initially excluded from
official state press briefings.

e Monolithic Messaging vs. Plural Science: Official statements prioritized narrative
coherence and control, creating friction when independent scientists publicly discussed
aftershock probabilities and fault rupture dynamics on television and social media.
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6.3 Media Environment, Information Controls, and Platform Throttling
The communication landscape following the earthquakes was heavily conditioned by the broader
Turkish media ecosystem and digital platform controls:

o Digital Platform Throttling: On 8 February 2023, during the critical early rescue window,
access to Twitter (X) was restricted across major Turkish telecommunications providers for
approximately 12 hours. While state authorities cited the need to prevent panic and stop
the spread of unverified rumors, the throttling severely disrupted citizen-led search-and-
rescue coordination and scientific information sharing.

e Legislative Environment: The application of the 2022 "Disinformation Law" (amending the
Turkish Penal Code to criminalize the public dissemination of misleading information)
created a chilling effect among journalists and independent commentators.

6.4 Analytical Evaluation of Propositions

The Turkish case provides strong empirical support for Proposition P2 (Coherence—Credibility
Trade-off). By attempting to enforce centralized control over hazard communication to maintain
short-term message coherence, official agencies inadvertently damaged long-term institutional
credibility. When official accounts diverged from the lived experience of survivors and the
assessments of independent experts, an information vacuum opened. This vacuum was rapidly
filled by unverified digital rumors, confirming Proposition P3 (Platform Conditionality): digital
networks did not generate the underlying distrust, but accelerated the viral spread of
misinformation in the presence of institutional opacity.

7. Case Study 2: Kazakhstan — The 2024 Spring Floods, Recurrent Hazards, and KazISS Analysis

7.1 The Event and Hydrometeorological Science

In spring 2024, Kazakhstan experienced its most severe flooding event in nearly eight decades.
Unusually rapid temperature rises following an exceptionally cold, wet winter led to massive
snowmelt over frozen ground across western, northern, and central regions. Over 115,000 people
were evacuated, and emergency declarations were instituted across ten regions.

The scientific dimension of the flood crisis centered on the national hydrometeorological service,
Kazhydromet. Kazhydromet provided seasonal and operational forecasts indicating high soil
moisture saturation and abnormal snow water equivalents. However, the mechanism for
translating these hydrometeorological warnings into preventive civil protection action by the
Ministry of Emergency Situations (MES) and local executive bodies (akimats) failed to prevent
widespread inundation.

7.2 Recurrent Hazards and Sedimented Institutional Distrust

Public reception of official flood warnings in 2024 was heavily conditioned by memory of prior
industrial and natural crises:

e The 2019 Arys Ammunition Depot Explosions: Triggered a mass evacuation of over 40,000
residents, revealing severe gaps in emergency warning and public information disclosure.

e The 2020 Sardoba Dam Failure: A transboundary failure in Uzbekistan that flooded
settlements in Kazakhstan’s Turkestan region, reinforcing public perceptions of
institutional vulnerability to technological hazards.

e The 2023 Kostenko Mine Fire: An industrial disaster in Karaganda region that killed 46
miners, sharpening public critique regarding regulatory oversight and corporate/state
accountability.

These recurrent episodes created a sedimented baseline of public skepticism. Consequently, when
official bodies issued evacuation notices during the 2024 floods, significant portions of the
affected populations hesitated or refused to evacuate until floodwaters breached defenses, citing
distrust in official hazard assessments and fears over property security.
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7.3 Strategic Analysis: The KazISS Perspective

The Kazakhstan Institute for Strategic Studies (KazISS) under the President of Kazakhstan provides
an important analytical lens on state governance. Analytical outputs from KazISS following recent
disaster cycles emphasize that public distrust during emergencies stems from structural
weaknesses in administrative communication rather than audience scientific illiteracy.

KazISS briefs highlight three policy challenges:

1. Inter-Agency Data Silos: Hydrological data produced by Kazhydromet, water resource data
managed by the Ministry of Water Resources and Irrigation, and operational risk models
held by the MES are insufficiently integrated into a single, real-time decision platform.

2. Formalistic Public Communication: Official communication relies heavily on administrative
jargon and retroactive press releases, failing to convey risk in clear, empathetic, and
actionable language.

3. Weak Regional Boundary Organizations: Local akimats lack trained risk communication
specialists capable of mediating between scientific forecasts and community-level
protective action.

7.4 Analytical Evaluation of Propositions

The Kazakh case strongly supports Proposition P1 (Architecture over Rhetoric). The effectiveness
of emergency response during the 2024 floods was constrained not by the rhetorical quality of
executive speeches during the active crisis, but by pre-existing institutional gaps: the absence of
standing protocols for inter-agency data sharing, unintegrated hazard mapping, and unestablished
channels for local scientific mediation.

8. Cross-Case Comparative Analysis

8.1 Comparative Matrix of Institutional Risk Communication

Table 2 provides a systematic comparative synthesis of institutional risk communication across the
two primary cases and benchmark systems, evaluating them along the four core dimensions
specified in Section 4.1.

Table 2 Comparative Matrix of Institutional Risk Communication (Prepared by the author based on
study analysis)
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8.2 Typology of Scientific Miscommunication

To resolve Research Question RQ2, Table 3 constructs a typology that categorizes scientific
miscommunication by the specific interface at which it originates within the four-actor chain.
Table 3 Typology of Scientific Miscommunication Across Case Studies (Prepared by the author
based on study analysis)

Mechanism / Source of Manifestation in Manifestation in
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Earthquakes) Floods)
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8.3 Synthesis: The Consistency—Pluralism Dilemma and Proposition Evaluation

The cross-case analysis reveals a fundamental tension at the heart of crisis governance: the
consistency—pluralism dilemma. Warning response theory (Mileti & Sorensen, 1990)
demonstrates that public protective action requires consistent, unambiguous messaging.
Conversely, science—policy literature (Cash et al., 2003; Pielke, 2007) establishes that scientific
knowledge is inherently plural, probabilistic, and revisable.

When state agencies resolve this dilemma by enforcing strict messaging consistency through
administrative control—as observed in Turkey—they secure short-term coherence at the expense
of epistemic legitimacy. When independent experts are excluded from official platforms, they take
to public media and digital platforms independently, generating public confusion and exposing the
state to charges of concealment.
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The empirical findings confirm all three analytical propositions:

e P1 (Architecture over Rhetoric): Confirmed. Rhetorical skill during a crisis cannot
compensate for the absence of pre-established boundary organizations and data-sharing
protocols.

e P2 (Coherence—Credibility Trade-off): Confirmed. Monopolizing hazard communication
damages long-term institutional credibility when official statements contradict
independent expert assessments.

e P3 (Platform Conditionality): Confirmed. Digital platforms act as amplification stations
(Kasperson et al., 1988) whose disruptive impact is inversely proportional to the level of
pre-existing institutional trust.

9. Digital Media, Platforms, and Algorithmic Amplification

9.1 Information Vacuums and Viral Misinformation

During disaster events, public demand for information spikes exponentially while official
verification channels operate on slower, deliberative schedules. This temporal mismatch creates
an information vacuum.

In both Turkey and Kazakhstan, digital platforms operated as dynamic amplification stations:

e Algorithmic Engagement Bias: Platforms such as X (Twitter), TikTok, and Telegram employ
algorithms optimized for user engagement, prioritising high-arousal, emotionally intense,
and dramatic content (Vosoughi et al., 2018). Unverified assertions—such as impending
catastrophic aftershocks or secret dam releases—diffuse significantly faster than
measured, conditional scientific updates.

e Closed Messaging Networks: In Kazakhstan, messaging apps (WhatsApp, Telegram) served
as primary vectors for peer-to-peer rumor diffusion. Because these networks are end-to-
end encrypted, official correction mechanisms cannot easily detect or counter viral panic
messages.

9.2 The Distortion of Scientific Jargon

A recurring driver of miscommunication is the systematic translation error that occurs when
scientific probabilistic language is processed by media systems. Journalists under time pressure
routinely strip confidence intervals, conditional probabilities, and spatial margins from scientific
assessments. A seismological statement such as "there is an elevated conditional probability of
aftershocks of magnitude up to 6.0 in sector X over the next 48 hours" is frequently transformed
by media headlines into "Experts predict major new earthquake in city X today."

This dynamic forces scientists into a defensive posture, where acknowledging uncertainty is
perceived as admitting incompetence—a failure directly predicted by the mental models and risk
perception literature (Budescu et al., 2009; van der Bles et al., 2019).

10. Strategic Policy Recommendations

To address Research Question RQ4, this section outlines a policy framework designed for
emerging economies characterized by centralized executive governance.
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10.1 Proposed Protocol for Scientific Data Integration

Table 4 presents a structured protocol for integrating scientific research into state policy and
public communication across all phases of the disaster risk cycle.

Table 4 Proposed Protocol for Integrating Scientific Data into Public Policy and Communication in
Emerging Economies (Prepared by the author)

Phase Institutional Action Lead Actors Target Outcome

Establish  standing,  multi-

National A f Institutionali
disciplinary Science Advisory ationa cademy of Institutionalized

Sciences, Specialized boundary-work; pre-

Pre-Crisis Boards; re-negotiate . . .
(Continuous) standardized P uncegrtalint Research Institutes, established baseline
. .VI\/IES/CiviI Protection, trust;  shared  data
language; co-design multi-
KazISS platforms

hazard mapping

Activate  joint Scientific-
Executive Press Panels; release Civil Protection Agency, Rapid elimination of

Immediate immediate, automated hazard Designated  Academic information  vacuums;
Event (0-12h) parameters; maintain Spokespersons,  Public suppression of rumor
continuous, multi-channel Broadcasters generation
messaging

Issue regular  probabilistic
Crisis updates; hold joint daily press
Maintenance briefings featuring
(12-72h) independent experts; operate

digital fact-checking units

Emergency

Management Agencies
Media Working Groups
Independent Scientists

Preservation of message
" legitimacy; managed
" scientific pluralism

Conduct independent, Independent  Auditing
transparent  communication Commissions,

audits; update hazard maps Universities,

and building codes; integrate International Bodies
lessons into training programs (UNDRR)

10.2 Recommendations for Curriculum and Professional Standards (DISSTE-UPO Alignment)

For academic programmes in disaster management, such as the Master's in Disaster and Health
Crisis Management (LM-81) at the University of Eastern Piedmont (DISSTE—-UPQ), these findings
suggest four curriculum enhancements:

1. Competency in Boundary-Work and Knowledge Translation: Training emergency managers
not merely in operational logistics, but in acting as professional knowledge brokers capable
of translating complex probabilistic models into policy-relevant formats.

2. Legal and Ethical Literacy Post-L’Aquila: Integrating compulsory coursework on the legal
boundaries of scientific advice, public duty of care, and the governance of operational
forecasting.

3. Digital Risk Communication and Platform Mechanics: Developing practical skills in
monitoring real-time digital media networks, countering algorithmic misinformation, and
utilizing multi-channel alert architectures.

4. Institutional Design for Low-Trust Contexts: Equipping practitioners with analytical tools to
design transparent risk communication architectures suited to emerging economies with
contested institutional trust.

11. Conclusion and Future Research Directions

11.1 Conclusion

This study has examined scientific communication in disaster risk management as a continuous,
institutionally mediated chain spanning four principal actors—scientists, state institutions, media

Institutional  learning;
correction of structural
communication
bottlenecks

Post-Event
(Recovery)
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platforms, and publics. By comparing the 2023 Turkish earthquakes and the 2024 Kazakh floods
against international benchmarks, the paper demonstrates that communication failures during
disasters are rarely reducible to individual messaging errors or audience scientificilliteracy. Rather,
they are structural breakdowns occurring at the interfaces between competing epistemic cultures.
The study’s central theoretical insight is that resolving the divide between scientific knowledge
and public action is fundamentally an institution-building challenge. Centralized state control over
hazard messaging purchases short-term consistency at the direct cost of long-term credibility.
Achieving effective disaster risk governance requires designing trustworthy, transparent boundary
organizations that can manage scientific pluralism without sacrificing operational clarity.

11.2 Directions for Future Research

Three avenues for future research emerge from this inquiry:

1. Empirical Testing of Communication Protocols: Conducting experimental and field-based
evaluations of the proposed protocol (Table 4) within municipal civil protection
departments across Central Asia and Southeastern Europe.

2. Al-Driven Information Ecosystems: Investigating how generative Al platforms and
automated synthetic media affect the diffusion of scientific hazard information and fake
news during crisis events.

3. Longitudinal Trust Tracking: Executing longitudinal panel surveys to track how public trust
in disaster management institutions recovers or degrades in the years following major
catastrophe cycles.

12. References

e Alexander, D. E. (2014). Communicating earthquake risk: The L'Aquila case and its
implications for natural hazards management. Natural Hazards, 70(3), 1617-1633.

e Beck, U.(1992). Risk Society: Towards a New Modernity. SAGE Publications.

e Beck, U. (1999). World Risk Society. Polity Press.

e Beck, U., & Grande, E. (2010). Varieties of second modernity: The cosmopolitan turn in
social and political theory. The British Journal of Sociology, 61(3), 409-443.

e Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative
Research Journal, 9(2), 27-40.

e Boykoff, M. T., & Boykoff, J. M. (2004). Balance as bias: Global warming and the US prestige
press. Global Environmental Change, 14(2), 125-136.

e Budescu, D. V., Broomell, S., & Por, H. H. (2009). Improving communication of uncertainty
in the IPCC reports. Psychological Science, 20(3), 299-308.

e Caplan, N. (1979). The two-communities theory and knowledge utilization. American
Behavioral Scientist, 22(3), 459—-470.

e Cash, D. W,, Clark, W. C., Alcock, F., Dickson, N. M., Eckley, N., Guston, D. H., Jager, J., &
Mitchell, R. B. (2003). Knowledge systems for sustainable development. Proceedings of the
National Academy of Sciences, 100(14), 8086—8091.

e Coombs, W. T. (2007). Protecting organization reputations during a crisis: The
development and application of situational crisis communication theory. Corporate
Reputation Review, 10(3), 163—-176.

e Douglas, M., & Wildavsky, A. (1982). Risk and Culture: An Essay on the Selection of
Technological and Environmental Dangers. University of California Press.

e Entman, R. M. (1993). Framing: Toward clarification of a fractured paradigm. Journal of
Communication, 43(4), 51-58.

e Fischhoff, B. (1995). Risk communication rating rings. Risk Analysis, 15(2), 137-145.

e Fischhoff, B., Slovic, P., Lichtenstein, S., Read, S., & Combs, B. (1978). How safe is safe
enough? A psychometric study of attitudes towards technological risks and benefits. Policy
Sciences, 9(2), 127-152.

189



190

Proceedings of the 14th International Scientific Conference

Funtowicz, S. O., & Ravetz, J. R. (1993). Science for the post-normal age. Futures, 25(7),
739-755.

Galtung, J., & Ruge, M. H. (1965). The structure of foreign news. Journal of Peace Research,
2(1), 64-90.

Geller, R. J. (1997). Earthquake prediction: A critical review. Geophysical Journal
International, 131(3), 425-450.

George, A. L., & Bennett, A. (2005). Case Studies and Theory Development in the Social
Sciences. MIT Press.

Giddens, A. (1990). The Consequences of Modernity. Stanford University Press.

Gieryn, T. F. (1983). Boundary-work and the demarcation of science from non-science:
Strains and interests in professional ideologies of scientists. American Sociological Review,
48(6), 781-795.

Guston, D. H. (2001). Boundary organizations in environmental policy and science: An
introduction. Science, Technology, & Human Values, 26(4), 399-408.

Hall, S. (2011). At fault? Scientists on trial for manslaughter over L'Aquila earthquake.
Nature, 477(7364), 264—269.

Hallin, D. C., & Mancini, P. (2004). Comparing Media Systems: Three Models of Media and
Poljtics. Cambridge University Press.

Irwin, A., & Wynne, B. (Eds.). (1996). Misunderstanding Science? The Public Reconstruction
of Science and Technology. Cambridge University Press.

Jasanoff, S. (1990). The Fifth Branch: Science Advisers as Policymakers. Harvard University
Press.

Jasanoff, S. (2005). Designs on Nature: Science and Democracy in Europe and the United
States. Princeton University Press.

Jordan, T. H., Chen, Y. T. Gasparini, P., Madariaga, R., Main, |., Marzocchi, W.,
Papadopoulos, G., Sobolev, G., Tsukakoshi, K., & Yamaoka, K. (2011). Operational
earthquake forecasting: State of knowledge and guidelines for utilization. Annals of
Geophysics, 54(4), 315-391.

Kahneman, D. (2011). Thinking, Fast and Slow. Farrar, Straus and Giroux.

Kasperson, R. E., & Kasperson, J. X. (1996). The social amplification and attenuation of risk.
The Annals of the American Academy of Political and Social Science, 545(1), 95—-105.
Kasperson, R. E., Renn, O, Slovic, P., Brown, H. S., Emel, J., Goble, R., Kasperson, J. X., &
Ratick, S. (1988). The social amplification of risk: A conceptual framework. Risk Analysis,
8(2), 177-187.

Lindell, M. K., & Perry, R. W. (2012). The Protective Action Decision Model: Theoretical
modifications and empirical evidence. Risk Analysis, 32(4), 616—632.

Lupton, D. (1999). Risk. Routledge.

McCombs, M. E., & Shaw, D. L. (1972). The agenda-setting function of mass media. Public
Opinion Quarterly, 36(2), 176—187.

Meyer, M. (2010). The rise of the knowledge broker in science communication. Public
Understanding of Science, 19(1), 118-127.

Mileti, D. S., & Sorensen, J. H. (1990). Communication of Emergency Public Warnings: Social
Science Research and State-of-the-Art. Oak Ridge National Laboratory.

Morgan, M. G., Fischhoff, B., Bostrom, A., & Atman, C. J. (2002). Risk Communication: A
Mental Models Approach. Cambridge University Press.

Peters, H. P. (1995). The interaction of journalists and scientific experts: Co-operation and
conflict between two professional cultures. Media, Culture & Society, 17(1), 31-48.
Pidgeon, N., Kasperson, R. E., & Slovic, P. (Eds.). (2003). The Social Amplification of Risk.
Cambridge University Press.



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland I

e Pielke, R. A,, Ir. (2007). The Honest Broker: Making Sense of Science in Policy and Politics.
Cambridge University Press.

e Poortinga, W., & Pidgeon, N. F. (2003). Exploring the dimensionality of trust in risk
regulation. Risk Analysis, 23(5), 961-972.

e Ragin, C. C. (1987). The Comparative Method: Moving Beyond Qualitative and Quantitative
Strategies. University of California Press.

e Ragin, C. C.(2008). Redesigning Social Inquiry: Fuzzy Sets and Beyond. University of Chicago
Press.

e Rayner, S. (1988). Muddling through the social amplification of risk. Risk Analysis, 8(2),
201-204.

e Reynolds, B., & Seeger, M. W. (2005). Crisis and emergency risk communication as an
integrative model. Journal of Health Communication, 10(1), 43-55.

e Rip, A.(1988). Should social amplification of risk be counteracted? Risk Analysis, 8(2), 193—
197.

e Sarewitz, D., & Pielke, R. A, Jr. (2007). The neglected heart of science policy: Reconciling
supply of and demand for science. Environmental Science & Policy, 10(1), 5-16.

e Slovic, P. (1987). Perception of risk. Science, 236(4799), 280—-285.

e Slovic, P. (1993). Perceived risk, trust, and democracy. Risk Analysis, 13(6), 675—682.

e Slovic, P., Finucane, M. L., Peters, E., & MacGregor, D. G. (2004). Risk as feelings and risk
as analysis: Towards a dual-process approach. Risk Analysis, 24(2), 311-322.

e Tierney, K. (2014). The Social Roots of Risk: Producing Disasters, Promoting Resilience.
Stanford University Press.

e Tversky, A., & Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases.
Science, 185(4157), 1124-1131.

e UNISDR. (2006). Developing Early Warning Systems: A Checklist. United Nations
International Strategy for Disaster Reduction.

e UNISDR. (2016). Science and Technology Roadmap to Support the Implementation of the
Sendai Framework for Disaster Risk Reduction 2015-2030. United Nations.

e United Nations Office for Disaster Risk Reduction (UNDRR). (2015). Sendai Framework for
Disaster Risk Reduction 2015—-2030. UNDRR.

e van der Bles, A. M., van der Linden, S., Freeman, A. L., Mitchell, J., Galvao, A. B., Zaval, L.,
& Spiegelhalter, D. J. (2019). Communicating uncertainty about facts and numbers. Royal
Society Open Science, 6(5), 181870.

e van der Bles, A. M., van der Linden, S., Freeman, A. L., & Spiegelhalter, D. J. (2020). The
effects of communicating uncertainty on public trust in facts and numbers. Proceedings of
the National Academy of Sciences, 117(14), 7672—-7683.

e Vosoughi, S., Roy, D., & Aral, S. (2018). The spread of true and false news online. Science,
359(6380), 1146—-1151.

e Weingart, P. (1998). Science and the media. Research Policy, 27(8), 869—-879.

e Weinstein, N. D. (1980). Unrealistic optimism about future life events. Journal of
Personality and Social Psychology, 39(5), 806—820.

e Wisner, B., Blaikie, P., Cannon, T., & Davis, |. (2004). At Risk: Natural Hazards, People's
Vulnerability and Disasters (2nd ed.). Routledge.

e Wynne, B. (1992). Misunderstood misunderstanding: Social identities and public uptake of
science. Public Understanding of Science, 1(3), 281-304.

191



Proceedings of the 14th International Scientific Conference

Political Studies

Electoral Processes and the Legitimation of
Political Authority: Results of the First
Kurultai Election as an Indicator of Party
System Development

V.A. Luzanov

Senior Lecturer, K.K. Kulazhanov Kazakh University of Technology and Business, Republic
of Kazakhstan, Astana

N.G. Kabdii

Senior Lecturer, K.K. Kulazhanov Kazakh University of Technology and Business, Republic
of Kazakhstan, Astana

A.M. Kenzhebulatova

Senior Lecturer, K.K. Kulazhanov Kazakh University of Technology and Business, Republic
of Kazakhstan, Astana

Abstract. This article examines the relationship between electoral representation, party
competition and the legitimation of political authority following the election to the first
convocation of the Kurultai of the Republic of Kazakhstan on 23 August 2026. It analyses the
composition of the new representative body using official election results, constitutional
provisions and scholarly approaches to legitimacy. The methodology combines institutional
analysis, calculation of the effective number of parties and a limited comparison with the party-
list results of the 2023 Mazhilis election. The findings show that the presence of five parliamentary
parties coexists with a high concentration of seats, with an effective number of parliamentary
parties of approximately 1.69. The article argues that the electoral outcome establishes the
distribution of representative authority but does not, in itself, measure public acceptance of
political authority or the quality of political competition. It concludes that party system
development should be assessed in terms of party autonomy, opportunities for political
participation and the effectiveness of parliamentary oversight.

Keywords: elections, Kurultai, Kazakhstan, legitimacy, parties, representation,
competition, institutionalisation, pluralism.

Introduction

The inaugural election of a new legislature has a dual political significance. It determines
the allocation of parliamentary seats while also establishing how a revised constitutional
framework operates in practice. An analysis of the first Kurultai election must therefore extend
beyond identifying winners and losers. The research question is whether, and to what extent, the
resulting structure of representation indicates party system development, and what foundations
it provides for the legitimation of state authority.

In this article, party system development does not imply a predetermined trajectory
towards a larger number of parties. Development may involve consolidation, organisational
renewal or a reduction in the number of participants. Its political quality depends on whether
parties become durable intermediaries between societal interests and government decisions,
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retain their autonomy and offer citizens meaningful choices. Institutional renewal of parliament
and the democratisation of party competition are thus related but empirically distinguishable
processes.

The study aims to identify the relationship between the results of the first Kurultai election,
the concentration of party representation and the conditions for legitimating political authority. It
tests the proposition that the new body's formally multiparty composition coexists with a
pronounced asymmetry of influence, making the number of represented parties an insufficient
measure of the system's competitiveness. The study's original contribution lies in examining
together the legal basis of representative mandates, the quantitative structure of representation
and the conditions for public acceptance of the electoral procedure in the context of the first
Kurultai.

Theoretical Framework and Research Methodology.

Legitimacy refers to the recognition of the right of political authorities to make collectively
binding decisions, whereas legitimation denotes the process through which that recognition is
established and reproduced. David Beetham's framework examines the legitimacy of power in
terms of conformity to established rules, the justification of those rules through shared beliefs and
the expression of consent by those subject to power. This approach distinguishes the legal
conferral of authority from social acceptance of the way it is exercised [5]. In electoral research,
this distinction means that the official determination of results and trust in the procedure must be
examined using different sources.

David Easton distinguishes specific support, associated with assessments of incumbent
authorities and their performance, from diffuse support for the political order [6]. A vote for a
particular party may reflect approval of its platform, an assessment of its leader or expectations
of material improvement. It does not automatically reveal the voter's attitude towards all state
institutions. Similarly, dissatisfaction with parliamentary representatives does not necessarily
imply a rejection of the representative system. An analysis of legitimacy must therefore consider
the object, motivations and durability of support.

The analysis of the party system draws on Giovanni Sartori's distinction between the
number of parties and their political relevance [9]. Parties with the same legal status may differ
considerably in their capacity to influence decisions. In this article, quantitative weight is measured
by seat share, while programmatic autonomy and the nature of interparty relations are considered
separately. This approach avoids substituting a simple count of parliamentary groups for an
analysis of competition.

The empirical basis comprises the Constitution of the Republic of Kazakhstan, electoral
legislation, Central Election Commission resolutions on the results of the 2023 and 2026 elections,
and the preliminary conclusions of the international election observation mission. Voting results
and seat allocations are reported on the basis of Central Election Commission (CEC) data;
assessments of the quality of the process are attributed to the observers. The analysis covers
materials available as of 13 October 2026. The study does not draw on public opinion surveys,
individual-level voter data or original field observations and therefore makes no claims about
voting motivations or the extent of public trust.

Concentration is measured using the index developed by Markku Laakso and Rein
Taagepera: N =1/ 3p?, where p; is the share held by each party [7]. In the parliamentary version,
each share is calculated using the total number of allocated seats as the denominator; in the
electoral version, the denominator is the total number of votes cast for all parties. Votes cast
“against all” are not attributable to a party and are excluded from the electoral calculation, after
which the party shares are normalised. This clarification is necessary because using percentages
with a different denominator would alter the index and compromise the comparability of the
results.
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The Institutional Framework for the Formation of the Kurultai.

The Constitution adopted in the national referendum of 15 March 2026 defines the
Kurultai as the supreme representative body exercising legislative power. It comprises 145
members elected for five years by proportional representation in a single nationwide
constituency. Universal, equal and direct suffrage and voting by secret ballot are constitutionally
guaranteed [1, Arts. 52—-54]. The Kurultai as a legislative body must be distinguished from the
former National Kurultai, which performed consultative functions.

The rules for determining election results and allocating seats are specified in the
Constitutional Law “On Elections in the Republic of Kazakhstan”; the CEC applied a five per cent
threshold when determining the results [2; 4, para. 2]. Proportional representation increases the
importance of parties as a route to a parliamentary seat. Under these conditions, the quality of
representation depends on how accessible and transparent party candidate selection procedures
are, and on the extent to which members can oversee them. A nationwide list can bring together
territorial interests, but does not in itself ensure their balanced inclusion on the parliamentary
agenda.

The change in the electoral model creates a methodological challenge for comparison. The
Kurultai results cannot be compared mechanically with the overall composition of the former
Mazhilis without accounting for differences in how members were elected. This study uses the
allocation of 69 party-list seats in 2023 as a limited comparative baseline [3, para. 3]. It compares
structures of representation produced by votes for parties, rather than fully equivalent
institutions. The differences identified therefore describe the concentration of seats; they do not
establish an independent causal effect of the transition to unicameralism.

Election Results and the Concentration of Party Representation.

Under CEC Resolution No. 48/84 of 25 August 2026, five of the seven parties contesting
the election qualified for seat allocation. Table 1 presents the voting results and initial allocation
of seats. Vote shares are reproduced as officially reported, while seat shares are calculated by the
author; subsequent changes in individual parliamentary membership are not considered
here [4, paras. 1-3].

Table 1 — Results of the First Kurultai Election

Party / option Votes Votes, % Seats Seats, %
Adilet 6,528,948 71.17 110 75.86
Auyl 574,621 6.26 10 6.90
Respublica 509,631 5.56 9 6.21
Ak Zhol 478,083 5.21 8 5.52
NSDP 469,058 5.11 8 5.52
People’s Party of Kazakhstan 285,395 3.11 0 0.00
Baitaq 97,751 1.07 0 0.00
Against all 230,446 2.51 — —

Source: [4]; author's calculations. NSDP stands for the Nationwide Social Democratic Party. The
rounded seat shares do not add up to exactly 100% because of rounding.

The largest party's share of Kurultai seats is 110 / 145 x 100 = 75.86%. The other four

parliamentary parties together hold 35 seats, or 24.14%. With this distribution, the largest
parliamentary group commands an absolute majority without needing an interparty coalition. This
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is an arithmetic property of the representative body's composition; it does not imply that
members invariably agree on every issue or that parliamentary oversight is absent in practice.

The effective number of parliamentary parties is Ny = 1452 / (110% + 10% + 9% + 82 + 82) =
1.694. The electoral index, calculated from the absolute numbers of votes cast for the seven
parties, is N, = 1.828. Electoral support is thus somewhat more dispersed than parliamentary
influence, although both values indicate a high degree of concentration. The formal presence of
five parties does not amount to five centres of decision-making with comparable weight. This
finding supports the initial proposition that representation is markedly asymmetric.

The largest party's seat share exceeds its reported vote share by approximately 4.69
percentage points. This difference cannot, on its own, be interpreted as evidence that the
procedure violated proportionality: votes for parties below the threshold, the “against all” option
and the prescribed method for allocating whole seats must also be taken into account. Assessing
the accuracy of seat allocation requires vote shares calculated among parties eligible to receive
seats, whereas assessing the inclusiveness of representation also requires consideration of votes
excluded from that allocation. These two research questions require different denominators.

In 2023, the 69 party-list seats were distributed as follows: 40, 8, 6, 5, 6 and 4
seats [3, para. 3]. The effective number of parties in the proportional component of the Mazhilis
was therefore 692 / (402 + 82 + 6% + 52 + 62 + 42) = 2.679. The decline in the corresponding indicator
to 1.694 records an increase in the concentration of representation. It should not be treated as a
measure of change across the entire political system: the comparison covers only the allocation
of party seats and does not isolate the effects of party reorganisation, election campaigns or
changes to the rules.

A further limitation concerns party continuity. The international election observation
mission notes the establishment of Adilet and its merger with AMANAT before the
election [8, p. 5]. A change in the name of the leading organisation is therefore insufficient
evidence of a change in the dominant political force. Assessing renewal requires an analysis of
leadership, regional organisations, financial resources and programmatic commitments. Without
such an analysis, it is appropriate to identify a change in the configuration of participants, but
premature to conclude that the transformation of the model of party intermediation is complete.

The Legitimation of Political Authority and the Quality of Electoral Procedures.

Elections provide a legally constituted channel for conferring representative authority.
Their legitimating effect, however, depends on whether participants regard the rules as fair, the
choice as genuine and the vote count as reliable. A large winning margin can coexist with different
levels of public trust. Without independent measurement, it is impossible to establish whether
such a result reflects durable party identification, situational support for a policy agenda or other
motivations for participation. Claims about legitimacy must be commensurate with the type of
evidence available.

In its preliminary statement of 24 August 2026, the international election observation
mission noted that the elections were technically well prepared, while also identifying limited
political pluralism and a lack of clearly differentiated political alternatives. The observers also
expressed concern about discrepancies between observed voter activity and announced turnout
figures, as well as counting irregularities at some of the polling stations observed [8, pp. 1, 4].
These assessments must be taken into account when interpreting the legitimating significance of
the official results. They form part of the mission's preliminary conclusions and should not be
recast as a determination that the election as a whole was invalid.

Considering CEC data alongside observation findings helps avoid two methodological
errors. The first is to equate an officially established majority with demonstrated public trust. The
second is to generalise critical observations automatically to every polling station and all votes
cast. Results statistics describe the recorded distribution of support; election observation
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examines the conditions under which electoral rights are exercised. A well-grounded assessment
requires these levels of analysis to be considered alongside records of complaint adjudication,
available results protocols and representative surveys.

A further distinction is needed between support for the majority party and acceptance of
the Kurultai as a representative institution for the political community as a whole. Parliament
serves the entire political community, including citizens who voted for other parties, selected the
“against all” option or did not vote. The durability of its legitimacy therefore depends on its
capacity to represent disagreement. Deliberative procedures, public justification of decisions and
opportunities for minority influence matter even when the outcome of a final vote is
predetermined by the numerical majority.

A concentration of seats can reduce the costs of reaching agreement and make legislative
work more predictable. At the same time, it increases the importance of mechanisms that prevent
parliamentary deliberation from being displaced by internal party agreement. Where parties have
little need to rely on one another, the majority can make decisions without substantial concessions
to other parliamentary groups. This creates an institutional need for minority access to
information, participation in budget debates, opportunities to raise oversight questions and scope
to present alternatives publicly. Whether such opportunities exist must be assessed through
parliamentary practice, rather than inferred from the mere presence of parliamentary groups.

Indicators of Party System Development after the Election.

Subsequent assessment of the party system should move beyond a single electoral
snapshot to examine party behaviour throughout the parliamentary term. The first dimension is
programmatic differentiation. This can be measured by comparing election commitments, bills,
amendments and explanations of voting positions on significant issues. Differences in symbols and
the social groups targeted by campaigns are insufficient if parties propose identical solutions and
do not explain to voters why they agree with the majority.

The second dimension concerns organisational autonomy and social rootedness. Relevant
indicators include the regularity of internal party elections, the openness of list formation, the
participation of regional organisations and members' ability to influence the leadership. Party
membership figures have explanatory value only when information about members' activity is also
available. Durable links between parties and citizens require engagement between campaigns,
responses to citizens' appeals and public reporting on the fulfiiment of promises. These
characteristics cannot be reconstructed from vote shares alone.

The third dimension concerns the substantive effectiveness of parliamentary participation.
For smaller parliamentary groups, what matters is not only the number of speeches delivered and
initiatives introduced, but also the proportion of amendments incorporated, the substantive
quality of replies to parliamentary questions and the consequences of oversight activities. Voting
in concert should not automatically be treated as evidence of dependence: it may reflect shared
positions on a particular issue. Assessing autonomy requires sustained observation across
different policy areas and examination of parties' public reasoning.

Finally, public trust should be measured in its own right. Representative studies should
assess trust in parties, the Kurultai, electoral commissions and state institutions as a whole
separately. Differences between supporters of the winning party and other participants, and
between voters and non-voters, are particularly important. This design would establish whether
citizens regard the procedure as fair regardless of their satisfaction with the outcome. Such data
are not available in the present study; the proposed set of indicators constitutes an agenda for
subsequent empirical testing.
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Conclusion.

The results of the first Kurultai election reveal a combination of formal multiparty
representation and a high concentration of parliamentary seats. Although five parties are
represented, the effective number of parliamentary parties is approximately 1.69, and the largest
parliamentary group holds 75.86% of the seats. A limited comparison with the allocation of party-
list seats in 2023 indicates increased concentration. The results therefore support a finding of an
asymmetric structure of representation; they do not, in themselves, demonstrate stronger
competitive pluralism.

The legitimating significance of elections depends not only on the legal conferral of
authority, but also on acceptance of the rules, the quality of participation and the subsequent
accountability of representatives. Official results and observers' critical assessments illuminate
different aspects of the process and must be analysed together. The evidence supports the
conclusion that the Kurultai's first electoral cycle established an initial configuration of party
influence, while the durability of public acceptance of the new institution requires separate
examination. Further party system development will be reflected in parties' capacity to represent
differing interests, influence the substance of decisions and connect citizens with the legislature.
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Abstract

This research paper presents an expanded, comprehensive analysis of the global geopolitical
competition in artificial intelligence (Al) between the United States of America and the People's
Republic of China (PRC) amidst the structural realignment of the international order. The central
thesis investigates the strategic, architectural, and ideological confrontation between U.S.
proprietary (closed) frontier Large Language Models (LLMs) and China’s counter-strategy of
scaling and diffusing high-performance Open-Source Al architectures. Grounded in structural
neorealism, techno-nationalism, and weaponized interdependence theories, this study examines
how algorithm ownership, compute infrastructure, and software diffusion reshape the global
distribution of power.

The paper demonstrates that in response to Washington’s "Small yard, high fence" doctrine,
Bureau of Industry and Security (BIS) export controls, and semiconductor chokepoints (NVIDIA,
ASML, TSMC), Beijing has deployed an asymmetric counter-strategy. By disseminating state-of-
the-art open-weights models (e.g., DeepSeek-R1/V3, Alibaba Qwen-2.5) across the Global South,
China disrupts Western digital monopolies, institutionalizes its technical standards, and fosters
long-term hardware-software ecosystem dependencies. Utilizing comparative case studies,
geoeconomic modeling, and qualitative institutional analysis, the article evaluates the acceleration
of digital fragmentation ("Splinternet") and the dilemmas of digital sovereignty facing developing
nations. Finally, the study formulates a strategic "Digital Multi-vectorism" policy framework for
middle powers, with a dedicated case study on the Republic of Kazakhstan’s national Al
development and diplomatic positioning in a technological bipolar world.

Keywords: Artificial Intelligence, Large Language Models (LLM), Open-Source Models, Proprietary
Architectures, US-China Rivalry, Geopolitical Competition, Techno-Nationalism, Weaponized
Interdependence, Global South, Digital Sovereignty, Splinternet, DeepSeek, OpenAl, Digital Multi-
Vectorism, Kazakhstan.

1.INTRODUCTION

1.1 The Paradigmatic Shift in Global Power Projection

In the third decade of the 21st century, the international system is experiencing a fundamental
structural transformation. The post-Cold War unipolar era, characterized by Western institutional
dominance and neoliberal economic globalization, has yielded to a volatile multi-polar and
technologically bi-centric global order. In this emerging paradigm, state power is no longer
measured solely through traditional kinetic military assets, gross domestic product (GDP), or
territorial footprint. Instead, national capability is increasingly defined by technological
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supremacy—specifically the capacity to originate, control, deploy, and govern Artificial
Intelligence (Al) systems and advanced compute infrastructure.

Artificial Intelligence, particularly generative Al powered by frontier Large Language Models
(LLMs), operates as a primary General-Purpose Technology (GPT). It functions as a force multiplier
across every domain of national power:

e Economic Productivity & Capital Accumulation: Automating high-value cognitive labor,
accelerating scientific discovery, and reorganizing global supply chains.

e Military C4ISR & Autonomous Systems: Enhancing Command, Control, Communications,
Computers, Intelligence, Surveillance, and Reconnaissance; accelerating sensor-to-shooter
loops; and powering autonomous kinetic platforms.

e Information Sovereignty & Algorithmic Power: Shaping cognitive domain dynamics, public
discourse, ideological narratives, and normative legal frameworks on a global scale.
Consequently, the rivalry between the United States and the People's Republic of China has
evolved from a conventional trade imbalance into an all-encompassing "technological cold war."
Washington seeks to preserve its legacy unipolar dominance through a combination of capital
concentration, proprietary intellectual property protection, and weaponized export controls.
Conversely, Beijing—facing severe hardware sanctions—uses open-source Al diffusion as an
asymmetric equalizer to undermine American technological hegemony and anchor the Global
South within its technological ecosystem.

1.2 Scientific Apparatus of the Study

e Object of Research: The global technological and geopolitical competition between the
United States of America and the People's Republic of China, and its structural impact on
the balance of power within the international system.

e Subject of Research: The strategic mechanisms, architectural paradigms, geoeconomic
tools, and normative frameworks through which U.S. proprietary frontier LLMs and
Chinese Open-Source LLMs project power, establish institutional dependencies, and
influence digital sovereignty.

e Research Objective: To conduct a comprehensive comparative investigation of American
and Chinese Al development paradigms; to evaluate their geopolitical efficacy in
establishing global dominance versus asymmetric neutralization; to analyze the resulting
digital fragmentation of the international order; and to construct an actionable diplomatic
strategy for middle powers, specifically the Republic of Kazakhstan.

e Research Tasks:

1. Establish the theoretical nexus between Al technology architectures, structural
neorealism, techno-nationalism, and weaponized interdependence in
contemporary international relations.

2. Deconstruct the U.S. proprietary LLM strategy, analyzing the Silicon Valley
ecosystem, corporate capital concentration, Bureau of Industry and Security (BIS)
semiconductor chokepoints, and the "Small yard, high fence" doctrine.

3. Examine China's asymmetric Open-Source counter-strategy, detailing the
DeepSeek and Alibaba Qwen breakthroughs, algorithmic resource optimization
(Mixture-of-Experts, Multi-Head Latent Attention), and the "Digital Silk Road"
expansion.

4. Formulate a multi-variable empirical comparative analysis across economic,
technical, geopolitical, and security dimensions using structured data benchmarks.

5. Project systemic outcomes for the international order, including the "Splinternet"
phenomenon, technological bipolarity, and the strategic dilemmas facing
developing nations.
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6. Develop a practical "Digital Multi-vectorism" policy blueprint for Kazakhstan,
addressing national LLM development (KazLLM), data sovereignty, and technology
hedging diplomacy.

e Scientific Hypothesis: In response to the U.S. strategy of securing global Al hegemony via
proprietary model lock-in and hardware chokepoints, China's scaling of high-performance,
cost-effective Open-Source Al architectures serves as an asymmetric geopolitical strategy.
This strategy successfully disrupts Western digital monopolies, lowers technical barriers
for the Global South, instigates long-term software-hardware ecosystem alignment with
Beijing, and accelerates the transition toward a techno-bipolar world order.

e Methodological Framework: This study employs a multi-disciplinary methodology:

1. Structural Neorealism (Kenneth Waltz): To analyze power distribution and systemic
incentives under technological bipolarity.

2. Techno-Nationalism (Robert Reich) & Weaponized Interdependence (Henry Farrell,
Abraham Newman): To evaluate export controls, supply chain chokepoints, and
state-backed technology protectionism.

3. Comparative Case Study & Geoeconomic Modeling: To contrast technical, financial,
and deployment metrics between U.S. entities (OpenAl, Google) and Chinese
counterparts (DeepSeek, Alibaba).

4. Policy Synthesis: To translate macro-geopolitical findings into actionable foreign
policy recommendations for middle powers.

1.3 Theoretical Grounding & Literature Review
The geopolitical analysis of artificial intelligence intersects several established paradigms in
international relations theory.

1. Structural Neorealism and the Distribution of Capabilities According to structural neorealism
(Waltz, 1979; Gilpin, 1981), states operate in an anarchic international system where survival
dictates the continuous maximization of relative power. In the 21st century, Al capability is a core
determinant of a state's place in the international hierarchy. Graham Allison and Eric Schmidt
(2023, 2024) argue that the U.S.-China Al race is not merely a commercial rivalry, but a struggle
for structural dominance reminiscent of the Cold War space and nuclear races. Power transitions
occur when an emerging challenger (China) leverages technological shifts to offset the established
hegemon's (U.S.) structural advantages.

2. Weaponized Interdependence and Chokepoint Capitalism Henry Farrell and Abraham Newman
(2019, 2023) introduced the framework of "weaponized interdependence," demonstrating how
globalization created asymmetric network hubs that state actors can exploit for coercive leverage.
In the Al domain, the U.S. government leverages physical and technological "chokepoints"—such
as EUV lithography machines manufactured by ASML, advanced chip fabrication by TSMC, and
GPU designs by NVIDIA—to cut off adversary states from critical supply chains.

3. Techno-Nationalism vs. Digital Cosmopolitanism Techno-nationalism (Reich, 1992; Bourt, 2024)
links a nation’s security, economic prosperity, and social stability directly to its domestic
technological innovation. While the U.S. enforces a techno-nationalist posture through strict IP
preservation and export barriers, China combines domestic techno-nationalism with international
"digital cosmopolitanism"—using open-source code as a diplomatic tool to position itself as a
public goods provider for the Global South (Wang, 2024; Yan, 2023).

4. Western vs. Non-Western Academic Discourse Western scholars (CNAS, Belfer Center, CISA)
frequently frame China's digital expansion through the lens of "digital authoritarianism" export,
warning that Chinese technology creates surveillance infrastructure and autocratic alignment.
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Conversely, Chinese scholars (Yan Xuetong, Wang Yiwei) conceptualize open-source technology
transfer as a means of democratizing global governance, building a "Community with a Shared
Future for Mankind," and offering developing nations a path toward genuine digital self-
determination free from Western corporate exploitation.

2. THE U.S. PROPRIETARY FRONTIER MODEL STRATEGY: ARCHITECTURAL ENCLOSURE, CAPITAL
CONCENTRATION, & SANCTIONS ENCIRCLEMENT

2.1 Silicon Valley Monopolistic Triad and Algorithmic Rent Extraction

The U.S. model of Al development is driven by a alliance between private capital, elite research
institutions, and defense-adjacent technology conglomerates. Companies such as OpenAl (in
partnership with Microsoft), Google (Alphabet/DeepMind), Anthropic (backed by Amazon and
Google), and Meta (despite its hybrid open-weights releases) form the vanguard of American
frontier Al.

Excepting Meta’s Llama series, the primary U.S. frontier models—GPT-40, OpenAl 01/03, Gemini
1.5 Pro/Ultra, and Claude 3.5 Sonnet—are developed under a proprietary, closed-source
paradigm. In this model:

e Architecture & Weights Enclosure: Neural network parameters, training datasets,
reinforcement learning mechanics (RLHF), and source code are treated as corporate trade
secrets.

e Monopolistic API Distribution: Users, enterprises, and foreign governments access models
exclusively via subscription-based Application Programming Interfaces (APls) hosted on
American cloud infrastructure (Microsoft Azure, Amazon AWS, Google Cloud).

e Algorithmic Rent Extraction: By creating structural dependencies, American tech giants
capture value globally. Foreign businesses integrating these APls pay a continuous toll,
channeling global capital back into Silicon Valley's R&D ecosystem.

Geopolitically, this closed architecture enforces informational and ideological alignment.
Alignment techniques like RLHF embed Western liberal-democratic values, constitutional norms,
and Western historical narratives into the model's outputs. Consequently, any state relying on
American proprietary APIs passively imports U.S. cultural norms, safety guidelines, and political
filters.

2.2 Semiconductor Chokepoint Capitalism and Export Control Regimes

To protect its proprietary Al lead, the U.S. government implemented an aggressive export control
regime managed by the Bureau of Industry and Security (BIS) under the Department of Commerce.
Transitioning from traditional free-market liberalism to state-directed techno-nationalism, the
Biden administration codified the "Small yard, high fence" doctrine. This strategy targets three
structural chokepoints in the semiconductor value chain:

1. High-Performance Compute Bans: BIS regulations established strict limits on processing
power and interconnect bandwidth (e.g., total processing performance density
thresholds). This effectively banned exports of NVIDIA's top-tier Al training GPUs (A100,
H100) and even modified regional chips (H800, H20) to China.

2. Advanced Lithography Blocking: Leveraging extraterritorial jurisdiction (Foreign Direct
Product Rules), the U.S. coerced Dutch equipment maker ASML to halt sales of EUV
(Extreme Ultraviolet) and advanced DUV (Deep Ultraviolet) lithography systems to Chinese
foundries such as SMIC (Semiconductor Manufacturing International Corporation).

3. Foundry Fabrication Denial: The U.S. prohibited Taiwan's TSMC—which produces over 90%
of the world's advanced logic chips—from manufacturing custom-designed chips for
Chinese entities (such as Huawei’s HiSilicon division) utilizing processes below 7nm.
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By weaponizing these physical chokepoints, Washington sought to deny Beijing the hardware
required to train next-generation frontier models, effectively locking in an asymmetrical compute
advantage for U.S. labs.

3. THE PRC'S ASYMMETRIC COUNTER-STRATEGY: OPEN-SOURCE DIFFUSION, ARCHITECTURAL
OPTIMIZATION, & DIGITAL MULTI-POLARITY

Facing semiconductor sanctions and compute scarcity, the People's Republic of China adopted an
asymmetric counter-strategy. Rather than engaging in a capital-intensive hardware arms race it
could not immediately win, Beijing turned to algorithmic efficiency, architectural innovation, and
the global distribution of Open-Source (Open-Weights) Al models.

3.1 Algorithmic Efficiency vs. Compute Scarcity: The DeepSeek and Qwen Disruptions
Between 2024 and 2026, Chinese Al labs achieved significant breakthroughs that challenged the
assumption that Al dominance requires tens of thousands of top-tier GPUs.

o DeepSeek (R1, V3, V2) Phenomenon: Originating from a quantitative hedge-fund-backed
research group, DeepSeek introduced novel model architectures including Mixture-of-
Experts (MoE), Multi-Head Latent Attention (MLA), and FP8 mixed-precision training
frameworks. DeepSeek-V3 and its reasoning counterpart DeepSeek-R1 achieved
performance parity with closed frontier models (OpenAl GPT-40, 01) at a fraction of the
compute cost. DeepSeek-V3 was trained for roughly $6 million USD—a 20- to 30-fold
reduction in training expenditure compared to U.S. frontier models costing $100 million to
S500 million.

e Alibaba Qwen Ecosystem: Alibaba’s Qwen series (Qwen-2.5, Qwen-Max, Qwen-Coder)
emerged as one of the world's most versatile open-weights model families, leading global
benchmarks in coding, mathematics, and multilingual reasoning.

By releasing these model weights publicly on repositories like Hugging Face and GitHub under
permissive licenses, Chinese entities enabled developers, enterprises, and sovereign governments
worldwide to download, fine-tune, and host advanced Al locally without paying subscription fees
to American cloud providers.

3.2 The Digital Silk Road 2.0 and Global South Penetration

China’s open-source strategy serves as the software pillar of the Digital Silk Road (DSR), an integral
component of the broader Belt and Road Initiative (BRI). For developing nations across Southeast
Asia, Latin America, Africa, and the Middle East, American proprietary Al presents three core
obstacles: high costs, infrastructure deficits, and sovereignty risks.

China’s open-source strategy solves these challenges for the Global South:

e Zero-Cost Core IP: Developing nations can deploy state-of-the-art LLMs at no cost for the
base intellectual property.

e Local Data Sovereignty: Open-weights models run on local or regional data centers,
ensuring that national health, educational, financial, and security data stays within national
borders.

e Ecosystem Hardware Lock-In: While the software is free, running these models at scale
requires server infrastructure. As states adopt Chinese model architectures, they naturally
purchase Chinese hardware—such as Huawei Ascend 910B/910C Al processors and Inspur
server stacks—creating long-term infrastructure dependence on Beijing.
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3.3 Normative Standardization and the "Global Al Governance Initiative"

At the 3rd Belt and Road Forum, President Xi Jinping announced China's Global Al Governance
Initiative. This framework presents a state-centric normative model designed to counter Western
governance models. Through multilateral institutions such as the United Nations, Shanghai
Cooperation Organisation (SCO), and BRICS+, China promotes the principle that Al governance
must respect sovereign borders. By offering open-source Al tools alongside a governance
framework that upholds state sovereignty over data and content, Beijing presents an attractive
alternative to developing nations seeking digital modernization without Western ideological
conditions.

4. EMPIRICAL COMPARATIVE ANALYSIS & DATA INTEGRATION

This section presents a multi-variable empirical analysis contrasting the structural, economic, and
operational dimensions of American proprietary Al architectures with Chinese open-source
architectures.

4.1 Comprehensive Geopolitical and Economic Parameter Comparison

Table 1: Macro-Geopolitical and Economic Dimensions of US vs. PRC Al Architectures

Geopolitical & United States (Proprietary / People's Republic of China (Open-Source
Economic Parameter Closed Paradigm) / Open-Weights Paradigm)

OpenAl (GPT-40, o1, 03), Google
(Gemini 1.5), Anthropic (Claude
3.5)

Leading Entities &
Models

DeepSeek (R1, V3), Alibaba (Qwen-2.5),
Baidu (Ernie)

Open-weights, public
GitHub/HuggingFace access,
customizable

Closed-source API, encrypted

Architectural Model weights, black-box pipeline

Capital Structure & Private venture capital, BigTech State R&D subsidies, state-backed funds,
R&D Funding mega-cap investments (510B+)  corporate R&D

Technological monopoly,

Primary Strategic Asymmetric counter-balancing, standard

| ithmi t tracti IP
Objective a gor.| mic. rent extraction, setting, Global South capture
lock-in
Hardware Supply NVIDIA GPUs, TSMC advanced Huawei Ascend (910B/C), SMIC domestic
Chain Basis nodes, ASML EUV lithography fabrication, Mok efficiency
Export Control Strictly  constrained by  BIS Openly distributed globally, bypassing
Compliance regulations and U.S. EAR bilateral sanctions

Liberal-democratic  alignment,
Western RLHF, market self-
regulation

Normative & Cultural
Framework

Digital sovereignty, state-centric
alignment, BRICS+ governance

Free foundational software, local
infrastructure deployment, hardware
sales

Global South Market High-cost SaaS subscriptions, API
Strategy licensing, cloud-side hosting

Analytical Synthesis (Table 1): The data highlights a structural divergence in how both superpowers
project digital power. The United States leverages private capital concentration and supply-chain
monopolies to create high-margin, rent-extracting software enclosures. Conversely, China uses
open-source software as a loss-leader to bypass sanctions, commoditize American software, and
capture down-market hardware and infrastructure deployments across non-Western markets.
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4.2 Impact Matrix for Developing Nations and the Global South

Table 2: Strategic Impact Matrix for Global South & Developing Nations

Strategic Indicator Adoption of U.S. Proprietary Al Adoption of Chinese Open-Source Al

Models Models
Capital Expenditure Low initial CapEx (no local server Moderate-to-High initial  CapEx
(CapEx) investments required) (server purchasing, local hosting)
Operational High and recurring OpEx (per-token Very Low OpEx (unlimited local
Expenditure (OpEx) APl fees in USD) processing without token fees)
Data Sovereignty & Low: Sensitive data flows to U.S.- High: Data remains within sovereign,
Security hosted cloud servers localized data centers
Customization & Fine- Restricted (limited to basic system Absolute (full access to modify model
Tuning prompts and fine-tuning APIs) weights, tokenizers, and code)
Risk  of  Political High: Threat of service termination Low: Local copies run independently
Disruption via U.S. sanctions of foreign network cutoffs
Long-Term Ecosystem Lock-in to U.S. Cloud providers Lock-in to Chinese Al hardware
Lock-in (Azure, AWS, Google Cloud) vendors (Huawei, Inspur)
Local Talent Low (creates consumers of APl High (fosters domestic engineering
Development endpoints rather than developers) capacity for model tuning)

Analytical Synthesis (Table 2): For middle powers and developing nations, selecting an Al
architecture involves a strategic trade-off. While U.S. proprietary models offer lower entry costs
and turn-key performance, they compromise long-term data sovereignty and create permanent
financial leakage via USD subscription fees. Chinese open-source architectures require higher
upfront infrastructure investments but offer data localization, immunity from foreign sanctions,
and domestic engineering development—making them increasingly attractive to states pursuing
national digital self-determination.
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4.3 Technical, Financial, and Operational Benchmarks

Table 3: Technical, Financial, and Deployment Benchmarks (Closed vs. Open Paradigms)

Technical / Operational OpenAl (GPT-40 / 01) [U.S. Closed] DeepSeek (V3 / R1) [PRC Open]

Metric

Es;cslrated Base Training :JSSEOO,OOO,OOO — $300,000,000+ ~$5,580,000 — $6,000,000 USD
Hardware Compute ~16,000-24,000+ NVIDIA H100 ~2,048 NVIDIA H800 GPUs (Cluster-
Cluster Used GPUs optimized)

Core Algorithmic Dense Transformers, RLHF scale, Mixture-of-Experts (MoE), Multi-
Innovation massive dataset curation Head Latent Attention (MLA)
Commercial APl Cost High ($2.50 — $15.00+ per million Ultra-Low ($0.14 — S0.55 per
(Input/Output) tokens) million tokens)

Z/Ivc:ijlglbility Weights Encrypted / Private (Proprietary) K/Lljlll»;AF;ua?:lffe Eire)i:(—a\)/\/aghts under
Local Deployment Impossible (Requires U.S. Fully Supported (Deployable on
Capability hyperscaler infrastructure) sovereign data centers)

Multilingual & Local Fixed by developer alignment Fully adaptable to regional
Context Tuning protocols languages (e.g., Kazakh, Uzbek)

Analytical Synthesis (Table 3): The technical benchmarks in Table 3 reveal how architectural
efficiency can offset raw compute scale. DeepSeek achieved performance parity with top U.S.
frontier models while spending roughly 2% to 5% of the capital required for traditional U.S. training
runs. By making these efficient weights open-source, China disrupted the pricing power of the
American Al sector and enabled middle powers to run advanced reasoning models within their
own border infrastructure.

5. SCENARIOS FOR THE GLOBAL SYSTEM: DIGITAL BIPOLARITY, "SPLINTERNET," AND MIDDLE
POWER HEDGING

5.1 The Fragmentation of the Global Digital Order ("Splinternet")
The structural divergence between U.S. proprietary enclosure and Chinese open-source diffusion
is fragmenting the global internet into two distinct, incompatible technological spheres:

1. The"Pax Technologica" Sphere (U.S.-Centric): Comprising North America, Western Europe,
Japan, South Korea, and Australia. This block relies on proprietary frontier models, high-
cost subscription APIs, strict regulatory compliance (e.g., EU Al Act), and hardware
monopolies secured by the NVIDIA-TSMC-ASML nexus.

2. The "Digital Global South" Sphere (PRC-Centric): Comprising China, Eurasia, parts of
Southeast Asia, Africa, and Latin America. This block utilizes open-source Al weights,
localized hosting on domestic data centers, Huawei hardware infrastructure, and state-
centric cyber-sovereignty governance models.

This fragmentation extends beyond software into hardware, telecommunications (5G/6G
networks), undersea fiber-optic cables, and international technical standards bodies (ITU, I1SO).

5.2 Empirical Verification of the Research Hypothesis

The findings of this study validate the scientific hypothesis: China’s strategic deployment of high-
performance, cost-effective Open-Source Al architectures serves as an effective asymmetric
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counter-strategy to U.S. proprietary monopolies and semiconductor export controls. By
commoditizing foundational software models, China has neutralized the economic advantage of
U.S. software lock-in, provided developing nations an accessible path to Al adoption, built long-
term dependencies on Chinese hardware and technical standards, and accelerated the transition
from a unipolar digital order to a techno-bipolar world system.

5.3 Policy Blueprint for Middle Powers: The Kazakhstan Case Study

For middle powers like the Republic of Kazakhstan, technological bipolarity presents both severe
risks and strategic opportunities. Positioned at the heart of Eurasia, Kazakhstan must avoid
becoming a digital colony of either superpower while advancing its national digital economy.

Strategic Recommendations for Kazakhstan's Al Policy:
1. Implementation of a "Hybrid Al Architecture":

o Sovereign/Public Sector: Deploy localized open-source models (DeepSeek-R1,
Qwen-2.5, Llama-3) within national state data centers for critical infrastructure—
including defense, public administration, healthcare, and finance. This guarantees
absolute data sovereignty, prevents foreign surveillance, and eliminates recurring
USD token payments.

o Commercial/Academic Sector: Allow private enterprises, research universities, and
commercial startups unhindered access to U.S. proprietary APls (OpenAl, Google
Gemini) to spur innovation and maintain integration with Western markets.

2. Development of the Sovereign "KazLLM" Model:

o Rather than spending hundreds of millions of dollars attempting to train a
foundational LLM from scratch, Kazakhstan should use advanced open-source base
models (such as DeepSeek-V3 or Qwen-2.5) as architectural foundations.

o By fine-tuning these open weights on curated Kazakh, Russian, and Central Asian
linguistic, cultural, historical, and legal datasets, Kazakhstan can rapidly produce a
sovereign KazLLM. This model will preserve cultural heritage, eliminate algorithmic
bias, and serve national administrative needs at minimal cost.

3. Active "Digital Multi-Vectorism" Diplomacy:

o Sino-Central Asian Vector: Engage with China’s "Digital Silk Road" to secure
technology transfer, joint Al research centers, and hardware infrastructure
investments (e.g., supercomputing facilities powered by green energy in
Kazakhstan).

o Western Vector ("C5+1"): Partner with American tech giants (Microsoft, Google,
Amazon) to build cloud region hubs, establish Al talent centers, and secure
investment for local tech ecosystems.

o Multilateral Standards Setting: Participate actively in UN, ITU, and SCO Al
governance discussions to advocate for the rights of middle powers, ensuring that
global Al regulation remains accessible, non-discriminatory, and respectful of
national digital sovereignty.

6. CONCLUSION

The geopolitical rivalry between the United States and the People's Republic of China in artificial
intelligence marks a watershed moment in the evolution of international relations. The
confrontation between U.S. proprietary frontier LLMs and Chinese Open-Source architectures is
not merely a technical debate over code accessibility; it is a fundamental struggle over the
distribution of global power, capital accumulation, ideological alignment, and digital sovereignty
in the 21st century.
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While the United States uses its capital concentration and semiconductor chokepoints to
construct high-value proprietary software enclosures, China’s open-source strategy offers an
asymmetric counter-model that appeals to developing nations across the Global South. By
lowering technological barriers, enabling local data hosting, and providing cost-effective
alternatives to Western software monopolies, China is reshaping global digital infrastructure and
accelerating the emergence of a techno-bipolar world order.

For middle powers like the Republic of Kazakhstan, surviving and thriving in this fragmented
landscape requires a pragmatic, multi-vector approach. By adopting a hybrid technology
architecture—leveraging open-source models for sovereign state functions while utilizing
Western commercial APIls for global trade—middle powers can safeguard their national
sovereignty, build indigenous technological capabilities, and maintain strategic autonomy amidst
great power competition.
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KA3AKCTAH MEH KbITAM APACBIHIAFbI
SKOHOMMKABIK ANNNOMATUAHBIH
YAHA KYPASTZIAPBI: LINOP/IBIK CAYAA,
VHBECTULMANBIK bIHTBIMAKTACTBIK,
YKOHE KOJIK O9NI3AEPI

CyntaHxaHynbl Ecbon

2 KypcC maructpaHTbl, M. dye308 atbiHAafbl OHTYCTIK Ka3akcTaH yHusepcuteTi, LLbIMKeHT
K., Ka3akcTaH, 3aH GakynbTeTi, Xa/blKapablK KaTblHACTap *KaHe XaNblKapasblK KYKbIK
kKadenpacbl, 7M03101 — XanbikapanblK KaTblHAcTap

FblnbIMK XKeTeKLWi:

WNcosa Jlaypa TaHnpbepreHoBHa

M. ©9ye308B aTblHAafbl OHTYCTIK Ka3aKcTaH yHuBepcuTeTi, LUbIMKeHT K., Ka3zakcTaH, 3aH,
dakynbTeTi, XanblKkapasiblK KaTbIHACTAP KaHEe XaNblKkapanblk KYKblK Kadeapacsl, 7M03101
— XanblKapasablK KaTbiHAaCTap

AHOATNA
Makanana KasakctaH Pecnybamkacbl meH KbiTalt Xanbik Pecnybnukacbkl (KXP) apacbiHAafbl
9KOHOMMKANbIK AWMNAOMATUAHbBIH, 3amaHaynm TpaHcHOPMALMOHAbI MOAENbAEPi MEH KaHa
Kypangapbl KeH aykbimaa TangaHadbl. XX| facblpdblH, eKiHWi OHXXblAAbIFbIHAAFbI reocanacu
KaWLLbIAbIKTAap MEH Te03KOHOMMUKA/bIK KalTa Kypynap KafdanbiHAa eki en apacbiHAafbl
CTPaTernabIK ©3apa iC-KMMbl A3CTYPAI CayAa-CaTTblK MNeH LWKKI3aTTbIK OafbITTaH LWbIFbIM, KOFapbl
TEXHONOTUANBIK, UMDPALIK KaHe MHOPaKYPbIAbIMABIK Ma3dMyHFa ne H6onabl. 3epTreyaiH, H6acTbl
MaKcaTbl — UMOPAbIK cayaa, MHAYCTPUANbIK-MHHOBALMANBIK, MHBECTULMANLIK DipikkeH »obanap
KaHe TpaHcKacnuit xanblKapanblk Kenik bardapbl (OpTa A2A1i3) CUAKTLI KaHA 3KOHOMMKaANbIK,
ONNNOMATUA TETIKTEPIHIH, Ka3aKCTaHHbIH MaKpPO3IKOHOMMKAbIK TYPaKTbIIbIFbl MEH reorpaduanbiK,
aPTbIKLWbIIbIKTAPbIH Ky3ere acbipyfa TUM3eTiH 3CepiH CbiHM TypFblaaH baranay.
3epTTeyaiH, a4iCHaManblK HErisiH KyWenik Tangay, reo3KOHOMMKANbIK KOoHLEenTyaamsaums,
CaNbICTbIPMabI-KYKbIKTbIK Tanday, CTaTUCTUKANbIK AepeKkTepai TepeH MHTepnpeTaumanay »KaHe
cueHapuiaik bonxay Tacingepi Kypanabl. 3epTTeyadiH, Herisri HaTuskenepi kepceTkeHaen, «bip
benpey, 6ip »kon» Hactamacbl meH «Lindpabik HibeK *Konbli» TyKblPbIMAAMACbIHbIH, TOFbICYbI
KasakcTaHabl Eypa3ma  Kyp/blFblHAAFbl  HEri3ri  TPaH3UTTIK  KaHe /IOTMCTUMKanblK — XabKa
aHanablpabl.  COHbIMEH  KaTap, MaKkanaga UMOpAblK — cayla MeH  TeXHONOMMANbIK,
MHOPAKYPbIZILIMHBIH,  KapKbIHAbl ©CYyiMeH KaTap »KYPEeTiH »KyMenik Tayekenaep — UMOpPAbIK,
ereMeHfikke KaTepaep, aCUMMETPUANbIK 63apa Tayenainik, MHBECTULUMANBIK MiHAeTTeMeNepaiH,
KaNTapbIMAbI/IbIFbl  KOHE  CbIPTKbl 3KOHOMMKAAbIK — KAYINCi3dik  Macenenepi  »KaH-*KaKTbl
capanaHagpl. 3epTTey KOpbITbIHAbICHI BOMbIHLLG EKiXKaKTbl AMNAOMATUANBIK AMANOITbl HbIFANTY,
YATTbIK Myadenepai Kopfay KaHe TeXHONOrMANbIK TpaHCchepTTi KamTamachI3 eTyre 6afbiTTanfaH
NPaKTUKANbIK-CTPATErMAbIK YCbIHbICTAP TYXbIpbiMAanabl.
KinT cesgep: sKOHOMMKanbIK AnnaomaTtna, unmdpabik cayaa, «bip 6engey, 6ip kon», «Lndpabik,
HibeK Konbl», MHBECTULMANBIK bIHTbIMAKTACTbIK, TpPaHCKACNMI XafblKapanblK Kenik bafaapsl
(OpTa A2ni3), re0aKOHOMMKA, UMOPAbIK ereMeHAiK, aCUMMETPUANbIK ©3apa Tayenainik.
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1. KIPICNE

1.1. 3epTTey TakblipblObIHbIH, ©3EKTiNIN MEH FE03KOHOMMUKA/bIK, KOHTEKCI

XX| facblpAblH Ka3ipri KeseHiHAe XanblKkapanblK KaTblHACTaAp *KYMecCi TepeH KypblAbIMAbIK KaHe
MHCTUTYLMOHANAbIK TpaHchopMaLumaHbl 6acTaH Kewipyae. KahaHapblK reocascu TypbyneHTTifiK,
O2CTYPAi  NOMMCTUKANbIK Ti3beKTepaiH, Y3inyi, CaHKUMANbIK TEKeTIipecTepaiH Kyleti XoHe
NPOTEKUMOHUCTIK TEHAEHUMANAPAbIH, OCYi XafaanbiHAa MEMIEKETTEPIH, CbIPTKbI CascaTbiHAAFbI
9KOHOMMKAbIK AMMIOMATUAHBIH, pesi Tyberenni earepai. SKOHOMMKaAbIK AMNAOMATUA eHAi cayaa
KeniciMmWwapTTapbiH »KacacydblH KapanablM MeXaHW3Mi eMecC, 0N YATTblK 3SKOHOMMWKasbIK,
Kayinci3aikTi KaMTamMachbI3 eTy/iH, TEXHONOMMAbIK ereMeHiKTi cakTaydblH, *KaHe »ahaHablK KanTa
benicte cTpaTermanbik bacbiMablKTapFa e 6oNyabliH HEri3ri KypaabliHa alHanabl.

OpTanblk A3na eHipiHAe reosKOHOMMKAbIK KalTa KypynapAblH TOFbICYy HYKTeciHae TypfaH
KasakctaH Pecnybamkacbl yWiH  CbIPTKbl  CascaTTbl  9pTapanTaHAbIpy KaHe  eHipAiK
KewwbaclwbINbIKTbl cakTay 6acTbl 6acbimablk 60abin Tabbinaabl. Ocbl KOHTEKCTTe Ka3aKkcTaH MeH
KbiTalt Xanblk Pecnybnmkacsl (KXP) apacbiHAasbl MOHFI/IK KaH-*KaKTbl CTPATErMANbIK CEPIKTeCTiK
epeklie cunaTka me. Kbitalh — afiemaeri ekiHui ipi 9KoHOMMWKa, KahaHablK caydaHblH, ApaiBepi
YKOHEe »KOfapbl TEXHONOTMANAP MeH MHOPaKYPbINbIMABIK KanuTanablH Heri3ri akcnopTepaepiHiy,
bipi. EKi en apacbiHAafbl AMNAOMATUANBIK KaTblHAacTapAblH AaMy Tapuxbl KepCETKeHAeN, e3apa
bIKMAaNAACTblK ~ MOAenbAepi  KapanahbiMm  WeKapanblk — cayaafdaH  H6actan,  ayKbiMapl
TPAHCKOHTUHEHTTIK obanapfa AeMiHri 3BOMIOLUMANIK XOA4aH OTTi.

ByriHri TaHAa eKiXKaKTbl SKOHOMMKA/bIK, AMNAOMATUAHBIH Ma3MyHbl LMPPAbIK CaydaHbl KEHENTY,
MHAOYCTPUANBIK-MHHOBALMANBIK WMHBECTULMANBIK Kobanapapl iCKe acblpy KoHe Xa/blKapaiblK,
Kenik aanisaepiH (acipece TpaHCKAcNMin XanblKapanblk KeNiK 6araapbiH) AaMbITy CUAKTbI MyA4EM
YKaHa, *KOFapbl TEXHONOMMANBIK KypangapMeH ToablFyaa. byn npouectep KasaKcTaHHbIH, « Hyp/bl
Ko MHOPaKYPbINbIMABIK AaMy MeMNeKeTTiK bafraapnamackl MeH KbiTaiabiH, «bip 6enaey, 6ip
)on» (BBBXK) kahaHapbik 6acTamacbiHbIH, CTPATErMANbIK TOFbICYbl aACbIHAA OTY/e.

1.2. 3epTTeyain, FolnbiMu Npobemackl MeH rMnoTesachl

3epTTeyaiH,  FblbiMMK npobnemacbl —  KasaKcTaHHbIH  KblTaimeH SKOHOMMKA/bIK,
OMNNOMATUACBIHAAFBI *KaHa KypanaapapiH (LMOPAbIK, MHBECTULMANBIK, MHOPAKYPbIIbIMAbIK)
KapKblHAbl  AaMybl MeH OCbl KypandapAbl YATTbIK 3KOHOMMWKAAbIK — Kayincisgik nex
MHCTUTYLUMOHANAbIK  AalblHABIK, TypFbiCbiHAH TWiMAi ©Oackapy TeTIKTepiHiH, KeTKinikcisgiri
apacbIHAAfbl KAaMLWbINbIKTA KaTblp. Ka3aKkCTaH KblTalbIK KanuTan MeH TEXHONOIMAFa MyKTaxK 6ona
OTbIpbIM, COHbIMEH Oipre aCMMMETPUANbLIK ©3apa Tayendinikke, TEXHONOTMANbIK AOMUHALUMAFA
YKOHE KapbI3blK *KyKTemere Tan 60/1ybl MyMKIH.

3eptTey runote3achkl: Erep Kasakctan Pecnybnukacbl KblTallMeH eKiXaKTbl 3KOHOMMUKAJIbIK
anmnaomatiana UMdpabik KaHe MHPPaAKYPbIAbIMAbIK Kypanaapabl benceHai nanganaHa oTbipbin,
TEXHONOTMANBIK  OKLWaynayabl  (N0Kanusauma),  MHCTUTYUMOHANAbIK  AWbIKTbIKTbl  YKoHEe
CTpaTernablK apTapanTaHabipyAbl KaMTaMacbl3 eTeTiH KenBeKTOp/bl TEHrepimAi cakTal anca,
oHAa Oyn KaHa Kypangap engiH, TPaH3UTTIK-9KOHOMMKA/bIK 9/1eyeTiH apTTbipbIn, LWWKI3aTTbIK,
TOyeNAiNiKTEH apblayFa KaHe KahaHAbIK KyH TisberiHae »Kofapbl No3nuUmara ne 6oyFa MyMKiHAiK
bepen.

1.3. 3epTTey HbiCaHbl, NHi, MaKcaTbl MeH MiHAETTEepI

e 3epTrey HbicaHbl: KaszakcTaH Pecnybamkacbl MeH KbiTalt Xanblk Pecnybamkacei
apacblHAAFbl 3aMaHayM SKOHOMMKA/bIK ANNAOMATUA KIHE CbIPTKbl SKOHOMMKKA/bIK ©33apa
iC-KMMbIN KyWNeci.

e 3epTTey noaHi: KasakcTaH-KpbiTalt eKiXXaKTbl KaTblHACTapblHAAFbl LMOPAbIK cayaa, bBipikkeH
MHBECTUUMANBIK Oafaapnamanap MeH KeniK-N0rMCTUKaNbIK O2N1i30ePpaiH, Kbl3MeT eTy
MeXaHU3MAEPI, MHCTUTYLMOHANAbIK KYPbINbIMAAPLI IHE 0N1apAblH MAaKPOIKOHOMMKANBIK
cangapnapsl.
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e 3epTTey MaKkcaTtbl: KasakcTaH meH KbiTail apacbiHAaFbl SKOHOMMKA/bIK AMNAOMATUAHbIH,
aHa KypangapbiHbiH, (UMOPAbIK  cayda, WMHBECTUUMANbIK  bIHTbIMAKTACTbIK, KesiK
[ani3aepi) cunaTtbiH, AaMy AMHAMMKacbiH XoHe onapapiH  KasaKCTaHHbIH,  YATTbIK,
MyZAenepiHe acepiH CblHW TypFblaaH KelleHai Tanaay, CoOHAaN-aK CblpTKbl 3KOHOMMKANbIK,
CaACaTTbl KeTiNaipyre apHanfaH CTpaTernaablK YCbIHbICTAp a3ipaey.

Ocbl MaKcaTKa eTKeHre aAeviH MblHaaak Heriri miHaeTTep 6enrineHai:

1. XanblKapanblK  KaTblHacTap  TEOPMACbIHAAFbI  3KOHOMMWKAAbIK — AMMJIOMATUAHbBIH,
9BOJIOLMACHIH OHE «re03KOHOMMKA/bIK BainaHbIic» (geo-economic connectivity) meH
«undpnblk HKibek *Konbl» KOHLENUUANAPbIH 3epaeney.

2. KaszakctaH meH KbiTall apacbiHAafbl 31EKTPOHAbl KOMMEPLMA MEeH TpaHCLleKapanblK
UMbpPAbIK caydaHblH, Kasipri *KafaalbiH, MHPPAKYPbIAbIMbIH KaHe 3aHHama/blK H6a3acblH
Tannay.

3. EKi en apacblHAafbl  BipikKEH  MHAYCTPUANBIK-MHHOBAUMANDBIK ~ MHBECTULMANDBIK,
)obanapaplH, KYpPblabIMbIH, CEKTOP/bIK O6AIHICIH XaHe onapablH OTaHAbIK SKOHOMMKaAHbI
apTapanTaHablpyFa TUri3eTiH acepiH bafanay.

4. TpaHCKacnuin xanblKkapanbik Kejik bafgapbiHbiH,  (OpTa  [9/1i3) KoHEe  KYPJIbIKTbIK,
NlorncTukanblk xabTtapapiH, (Koprac, JlaHbtoHbraH, AkTay, Kypbik) cTpaTervanbik pesiH
reocasncu afaannap KOHTEKCTIHAE anKbiHAAY.

5. DKOHOMWKaNbIK AUMNAOMATUAHBIH, aHa Kypangapbl TyAblpaTbiH OH MAaKPO3KOHOMMKANbIK
adpdeKTIIep MeH bIKTUMaA KyMenik Tayekenaepdi (TeXHONOTUANbIK — Tayenainik,
aCMMMETPMUSA, Kapbl3AblK CasiMaK) CbiIHW TypFblAaH capanay.

6. KaszaKCTaHHbIH, SKOHOMMKANbIK, ereMeHJiriH HblFaMTyFa KoHe eKiXaKTbl
bIHTBIMAKTACTbIKTbIH,  TUIMAININIH  apTTbipyFa  OafblTTanfaH  MNPaAKTUKANbIK — XKaHe
CTPATErMANbIK YCbIHBICTAP NaKeTiH TyXKbipbiMaay.

1.4. 3epTTeyaiH sAiCHamanblK Herisgepi

3epTTey NaHapanblK cunatka ue HO0NbIN, XanblKapasblK KaTblHACTap, XanblKapasblK KyKblK,
rE03KOHOMMKA KOHE MaKPO3IKOHOMMKA/bIK Tanday aaictepiH OipikTipeai. MymbicTa Kenecigewn
FbIbIMM AICTEP KONAAAHbINAbI:

o Hyleni Tanpay aaici: IKOHOMMUKANbLIK AMNAOMATUAHBI KENdAKTOPbI, LK KaHEe CbIPTKbI
3N1eMeHTTepAeH TypaTbiH TyTac Kyne peTiHAe KapacTblpyFa MyMKIHAIK bepai.

e [€03KOHOMMUKANbIK *oHe KeHICTIKTIK Tanaay: KbitainabiH «bip 6engey, 6ip »kon» 6actamacsl
MeH TpaHcKacnMin Kenik A2ni3iHiH reorpaduanbiK KaHE 3KOHOMMKAbIK MaHbl3biH
anKblHAQY YWiH NanaanaHbiNabl.

e CanbiCTbipManbl-KYKbIKTbIK Tangay: Exki en apacblHAafbl XanblKapanblK KeaicimwapTTapabl,
MHBECTUUMANDBIK, Keningiktepai »aHe uudpablK caydaHbl pPeTTenTiH HOPMaTUBTIK-
KYKbIKTbIK aKTinepai capanayda KongaHbiaabl.

o CTaTUCTMKaNbIK  X3HEe SKOHOMMKANbIK Tangay: EKiKakTbl cayda  alHanbIMbl,
MHBECTMUMANAP afblHbl, YK TacbiMangay kenemaepi O60MbIHLIA PecMn CTaTUCTUKANbIK
nepektepai (KP ¥nTTbik cTtatucTvka Otopockl, KP CIM, KXP Cayaa MUHUCTPAIr,
[yHWexKy3inik baHkK) eHaeyae KonaaHbiaabl.

2. TEOPUANBIK-24ICHAMA/BIK HEM34EPI

2.1. XanblkapanblK KaTblHaCTapAafbl SKOHOMUKANbIK OUMIOMATUA YFbIMbIHbIH, SBONOLUMACHI
DKOHOMMKANBIK AMNAOMATUA YFbIMbl XaNblKapanblK KaTbIHACTAP Fbl/IbIMbIHAA Y3aK, 3BOIOLUMANBIK
onaaH eTTi. KnaccuKanblK MepKaHTUAM3M AdyipiHeH bactan, memneKkeTtepaiH, 6ainbifbl meH
9CKepw KyaTbl 0NapAblH, CbIPTKbI Cayaa XKyMeciH 6akblaaybIMeH Tbifbi3 BalnaHbICcTbl 6onapl. An XX
FacbIpAblH, eKiHWIi XapTbiCbiHAA, acipece bpeTToH-Byac KyMeciHiH, KaabiNTaCybIMeH aHe
ahaHablk cayda yMbiMmbiHbIH, (HKCY) KypbliybIMEH, 3KOHOMUKA/bIK Aunaomatia nnbepanmpi
Xa/lblKapanblK TOPTINTiH 6acTbl peTTeyLi KypaabiHa anHanabl.
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Axkagemuk . BaHapa (G. Berridge) meH A. xkeimc (A. James) 3KOHOMMKA/bIK, ANNAOMATUAHDI
«MEM/EKETTIH, CbIPTKbI CafacaTblH iCKe acblipyaa cayda, UHBECTULNA, KapKbl *KaHE TEXHONOTMUANBIK,
pecypcTapbl naiganaHy npoueci» Aen aHbiKTanabl. An 3amaHayum 3eptreyuwi . CaHHaBang, (G.
Saner) aKOHOMMKaNbIK AMNAOMATUAHbIH eKi Heri3ri enwemiH benin kepceTteaq;:

1. DKOHOMMKanblK MakKkcaTTapfafbl Aunaomatva:  CbipTKbl  CaACKM  Kypandap MeH
OMNAOMATUANBIK apHanapabl nalganaHa oTblpbin, OTaHAbIK KOMMNaHMANAPFa LeTenmik
HapbIKTapaa KOJalabl »aFaal »Kacay, MHBECTUUMA TapTy »KaHEe cayda TOCKayblaaapblH
¥Olo.

2. AunnomaTtuAanblK MakcaTTaphafbl 3KOHOMMUKaNbIK Kypanaap: MemnekeTTiH reocasacu
MYZAeNepiH, 0AakTacTblK MiHAETTEMENEPIH HEMECE BHIpAIK KewbaclbibIFbIH inrepinety
YLLiH 9KOHOMMKANbIK, caHKkumanapapl, cybenamanapasi, Hecuenep MeH
MHOPaKYPbINbIMABIK *KObanapabl KONAaHy.

XX| facblpApblH, UMOPAbIK A3YipiHAE 3KOHOMMUKAAbIK AUnJomaTusa Tyberenni »aHa TypiHe —
«rMBbpUATI HEMECE KaHa SKOHOMMKANbIK, AMMIOMaTUAFa» alHanapl. MyHAa memnekeTTepmeH
KaTap TPaAHCYATTbIK Kopnopaumanap, uudpabik naaThopmanap, CyBepeHAi KapKbl KOpaapbl KaHe
Xa/iblKapanblK NOTMCTUKAbIK ONepaTopaap Heridri cybbekTinep peTiHae apeKeT eTei.

2.2. [e03KOHOMMKE, MHOPAKYPLIIBIMABIK ANNIOMATUA KaHe «baiaHbIC reononnTuKace!» (Geo-
economic connectivity)

Kasipri xanblkapanblk KaTblHACTapAa reocadcun TeKeTipec re03KOHOMMKAbIK Kypanaap apKblabl
Wi Kysere acagbl. daBapa /ltottBak (E. Luttwak) eHrisreH «reosKOHOMMKa» KOHLEMuMACH
MeM/IEKEeTTEP apacbiHAaFbl 6aCEKENECTIKTIH dCKepPM KYLITEH 3KOHOMMKANbIK, MHOPaKYpPbIIbIMAbIK
KOHe TexXHONOrMANbIK BacbiIMAbIKKa aybICKaHbIH Aanenaenai. MyHaa 6acekenecTikTiH, Herisri
apeHacbl — «6anaHbIC reonoanTUKack!» (connectivity geopolitics).

NHOPaKypbINbIMAbIK — AMNAOMaTMA Oyl KOHTEKCTTe  reorpadumanblK — KEHICTIKTI  KalTa
KypblabiMaayabliH, napmMmeHai TeTiri 6onbin Tabbinagbl. Keitanasin, «bip 6engey, 6ip won» (BEBXK)
H6acTamachl — XKahaHablK MHOPAKYPbINbIMAbIK AUNAOMATUAHbBIH €H ayKbiMAabl yArici. B. KxaHHa (P.
Khanna) e3iHiH, «Connectography» eHberiHae atan eTkeHaen, XX| facbipaa WeKkapanapaaH repi
MHOPaKYPbINbIMABIK XKeninep (s)kongap, nopTrap, Kybbipiap, onTUKanbiK Kabenbaep) angekanna
MaHbI3bl caack MaHbi3fa me. Kim byn »keninepai 6akpinaca xKaHe ctaHAapTTapabl benrinece, con
»ahaHaplK caya MeH reoaKoHOMMKabIK NpoLecTepdiH, 6acTbl KOOPAMHATOPbIHA alHaNaabl.
KasakCcTaH CUAKTbl TeHisre Tikenen wblfy MyMKiHAr Kok (landlocked) memnekettep yuwiH
MHPAKYPbINbIMAbIK AUNNOMATUS KKYPAbIKNEH WeKTenreH engeH» (landlocked) «Kypbik apKbibi
H6arnaHbickaH enre» (land-linked) aHanyablH, *Kanfbi3 CTPATENMANbIK *Obl 60bIN Tabblnaabl.
2.3. «Uundpnbik cayna» xaHe «Undpnbik Hibek konbi» (Digital Silk Road) TybipbiMAamansiK,
Heri3aepi

DKOHOMMKANbIK, AUNAOMATUAHbBIH, GU3MKaNbIK MHPPAKYPbIbIMHAH UNDPALIK KEHICTIKKE OTyi
«Undpnbik HKibek konbi» (Digital Silk Road) TyxbipbiIMaamackiH gyHuere akenai. 2015 xbinbl KXP
YKimeTi pecmu Typae xapusnaraH o6yn 6actama BBBX »obacbiHbiH, axkbipamac beniri 6oabin
Tabbinaabl. «Llndppbik HKibek »Koibl» MbiHAAAN HETi3ri 31eMeHTTEPAI KaMTUbI:

e TpaHcweKapanblK ONTUKAbIK-TaALIbIKTbI 6ali1aHbIC KenifepiH TapTy;

e 5G meH 6G TeIeKOMMYHUKALUMAbIK MHOPAKYPbIIbIMbIH OPHATY;

LepeKktepai eHaey opTanbikTapblH (Data Centers) XaHe BYATTbIK TEXHONOMMANAPAbI Cany;
TpaHcweKapanblk 31eKTPOHAbI KOMMepLma nnatdopmanapbliH (e-Commerce) aambITy;
FapbIWTbIK HaBUraUMANbIK Kynenepai (Beidou) BipikTipy.

Lindpnbik cayaa byn xkyneae Tek Tayapaap MeH KbiameTrepai MHTepHEeT apKbl/ibl caTy faHa eMec,
O/ TPaHCLWEeKapablK AepeKTep afblHbIH pPeTTey, KNbepKayincisaik CTaHAapPTTapPbIH KaNbINTacTbIpy
KoHe UMdpAblK BantoTanapapl (Mbicanbl, UMPPAbIK t0aHb) Xa/NblKapablK ecen akblpbicynapfa
eHri3y npoueci. Ocbinaniia, «UMPPAbIK cayaa» Xxanblkapanblk KaTbiHACTapAa LUMOPAbIK ereMeHaiK
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neH TEeXHONOIMAMbIK CTaH4ApPTU3aUMA TeHiperiHaeri KaHa AUNJIOMATUASBIK Kypec epiciHe
anHanapl.

3. KA3SAKCTAH-KbITAN SKOHOMMKAJBIK, OUMNNIOMATUACBIHBIH, KA3IPTI XAFOAMBI KOHE
MAHA KYPAJ/1IJAPbI

3.1. Undpnbik cayaa *aHe TpaHCLEKapanblK 3N1EKTPOHAbI KOMMEPLMAHBIH, AaMy AMHAMUKAChI
CoHfbl Kblngapbl KasakctaH MeH KbiTalh apacbiHAafbl 3KOHOMMKAbIK AUNAOMATUAHBIH €H
OMHAMUKaNbIK KypanaapbliHbiH, Oipi peTiHae TpaHCLeKapablK 31eKTPOHAbl KOMMepLna (cross-
border e-commerce) KanbinTacTbl. byn GafbiT A2CTypAi BIOPOKPATUANBIK cayda Keaeprinepi
wowbin, B2B (business-to-business) xaHe B2C (business-to-consumer) cermeHTTepiH KeaenaeTTi.
KasakctaH Pecnybnmkacel Cayaa »KaHe MHTerpauua MuHucTpAiri meH KXP Cayaa MUHUCTPAIT
apacblHAafbl yafaanacTblkTap aacbiHaa KeitalapiH Alibaba Group, JD.com, Pinduoduo cuskTbl ipi
MapKeTnaencrTepiHae KasakCTaHHbIH, YATTbIK MaBWAbOHAAPbI iICKe KOCbiAAbl. By AnnaoMaTUANIbIK
Aapexeaeri KonaayablH apkacbiHaa oTaHAbIK 100-4eH actam eHAipyLWi KomnaHnanap KbitaiabiH,
aNbIN TYTbIHYLWbINbIK HAaPbIFbIHA TiIKEAEW WbIFy MYMKIHAIMH anabl. Tamak eHepKacibi eHimaepi (yH,
ecimaik manbl, H6an, cycbiHAap, KOHAMTEPAIK eHimaep) umdpabliK cayda nnatdopmanapbiHAa
YKOFapbl CypaHbICKa Ue.

Kecme 1. Kazaxkcmad meH Koimal apacsiHOGFbl cayda MaHe Uu@pabiK cayoaHblH Oamy
OuHamukacsl (2020-2023 »ox.)

. 2020 2021 2022 2023
KepceTkiwTep

Hannbl eKixkakTbl cayaa alHansiMbl (MApg, 40/1.) 15,3 18,2 24,1 415
KaszakcTaH akcnopTbl (MapA Aoan.) 9,0 9,8 13,2 14,7
KbiTaltgaH umnopT (mapa Aonn.) 6,3 8,4 10,9 26,8

INeKTPOHALI KOMMEPLMA apKbiAbl cayaa Kenemi (baranay, MaH

120 280 550 1100
nonn.)

Alibaba nnatd¢opmacbiHaafFbl OTaHAbIK KOMMNAHWANAP CaHbl 45 75 100 135+

lepexkkes: KP ¥ammeik cmamucmuka 6ropocel waHe KP  Cayda xaHe uHmMeapayus
MUHUCMPpri2iHiH pecmu 0epekmepi Hezi3iHOe a8MOpPMeEH KypacmabipbiaFaH.

Undpnbik caydaHbl MHOPaKYpPbINbIMABIK TYPFblAaH KamTamacbi3 eTy YyuWiH Ka3aKcTaHHbIH,
«KasnowTa» AK MeH KbITal/iblK NOTUCTUKaNbIK ruraHtTap (Cainiao, ZTO Express) apacbiHAa
CTpaTernanbIK Kenicimaep Kacangpl. Anmatbl meH CMaHb KananapbiHaa UMdpabIK CypbInTay KaHe
NIOTUCTMKA/bIK OPTaAbIKTap allblablf, TPAHCLLIEKAPabIK NOLWTa MEH YK CanemaemenepiH eHaey
yakbITbl 20-30 KyHHeH 7-10 KyHre AeliH KbicKapab!.

CoHbIMeH KaTap, uMdbpabIK cayaa AMNAoMaTmAckl GUHTEX canacbiH Aa KaMTuabl. KasakcTaHaa
Kaspi.kz meH kbiTannbik Alipay »aHe WeChat Pay Tesnem kyhenepid nHterpaumanay »obanapsi
KONFa anblHyaa. byn eki en apacbiHAafFbl TYPU3M, WafblH BU3HEC BKiNAepiHiH, canapaapbl MeH
TPaHCLLEeKapaablK ecen amblpbiCyaapapl XKeHinaeteai.

3.2. WHBecTMUMANDLIK  bIHTbIMAKTACTbIKTbIH,  TpaHchopmaumackl:  LUMTKI3aTTbiK ~ HafbiTTaH
MHAOYCTPUANBIK-MHHOBALUA/IBIK MOAENbIE OTY

Hactypni Typae KbiTanabiH KasakcTaHfa KylFaH MHBECTUMLMANAPLI MyHal-ras, Tay-KeH eHAipici
cekinai 6HacTankbl pecypc ceKkTopbiHa 6OafbiTTanfaH eni. Ananaa, eki en  apacbiHAafbl
SKOHOMMKAbIK AUNJIOMaTUAHbIH, OenceHai skyprisinyi apracbiHga 2015 kbingaH 6actan
NHaycTpuanaHapipy MeH MHBeCTUUMANap canacblHOafbl Ka3aKCTaHObIK-KbITal/bIK,
bIHTbIMaKTaCTbIK Bafgapnamacsl icke Kocblnabl. *Kannbl KyHbl 21 munanapa AKLL aonnapbiHaH
acatblH 50-peH actam  OGipikkeH KobaZaH TypaTblH 6yn  nopTdenb WMHBECTULMANBIK
OMNNOMATUAHbIH, Heri3ri e3eri 6oabin Tabblnaap.
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NHBECTULMANBIK bIHTbIMAKTACTbIKTbIH, *KaHa Ke3eHi MblHaAal Heri3ri bafbITTapmeH cunatTanagb!:

1. MallMHa Kacay »oHe aBTOKeNiK eHepkacibi: KoctaHan («CapblapkaABTOINPOMY») KaHe
Anmatbl KananapbliHaa KbiTannablik JAC, Chery, Changan, Haval, Geely 6peHAaTepiHiH,
aBTOKBNIKTEPIH KYPaCTbIPY KaHE BHAIpICTi IoKanm3aumanay xobanapbl icKe acTbl.

2. MaHapTblnatblH 3HepreTMka (MOK): KbiTalt KanuTangapbl MeH TexHONorusaapsbl
(PowerChina, Universal Energy) apkbinibl Ka3aKCTaHHbIH OHTYCTIK X3He  LWbIfbIC
eHipaepiHAe ipi *Ken KaHe KyH 3/1eKTp cTaHumaAnapbl (Mbicansl, aHaTac *KIC, MaHakopFaH
K3C) canbiHabl. Byn Ka3aKCTaHHbIH, «¥Kacbl/1» 3KOHOMWUKAFa ©Ty CTpaTervacbiHa CamKec
Keneai.

3. ArpoeHepKacinTiK KelleHai TepeH eoHAaey: ConTtycTik KasaKcTaH KaHe AKMona
obnbicTapbiHAa 6Maal, panc, maiabl AakblAAapAbl TEPEH eHAENTIH 3aMaHaym 3aybITTap
canblHAp! (Mbicanbl, «TalblHWa Mal»).

4. XvMMUA KoHe MeTannyprua eHepkacibi: Kambbin obabicbiHAa MUHepanabl Kanui
TbIHAUTKbIWTAPbIH 6HAIPY aHE WbIHbI 3aybITTaPbIHbIH, KYPbIAbICbl CUAKTbI MHHOBAUMANbIK,
KnacTepaep Kypblaapl.

Cypem 1. KbimaliosiH KaszakcmaHFa canfaH mikenel uHeecmuuusanapeiHsid (TKW) cekmoprbik
KYpblabiMbiHbIH mpaHcgopmayuAace (2010 1. #aHe 2023 1. canvicmelpmansi manday) (Eckepmy:
2010 ycoinbl TKN-HbiH 75%-b1 MyHal-2a3 cekmopbeiHa muecini 6onaca, 2023 xcoinra kapal 6yn ynec
35%-ra OelliH memeHOen, eHoey eHepKacibi, sHepeemuxka, mpaHcnopm xaHe AKT ynaeci 65%-ra
Hemmi).

NHBECTULMANBIK AMNAOMATUAHBIH, MHCTUTYLMOHANAbIK HerisiH Ka3akcTaH TapanbiHaH «KAZAKH
INVEST» ¥K» AK skoHe AcTaHa XafblKapanblK Kapskbl opTanbifbl (AXKO), an KbiTalt TapanbiHaH
Hibek »osnbl Kopbl (Silk Road Fund), Kbital gamy 6anki (CDB) xaHe Kbitat Ikcnumbanki (Exim Bank
of China) kypanabl. AXKO toaHbMeH AeHOMMHaUMANaHFaH KapsKblablk Kypangapabl (Dim Sum
bonds) LWbIFapy apKblNbl KbITalAbIK MHBECTULIMANAPAbI TAPTYAbIH, OHIPAIK OpTanblfbiHa alMHANAbI.
3.3. TpaHcKacnuit xanolikapanbik Kenik 6aroapsl (OpTa Aani3) KoHe KypAbIKTbIK JIOTMCTUKANbIK,
xabTtap

EKiXaKTbl KaTblHacTapAafbl MHPPAKYPbIAbIMAbIK AMNAOMATUAHBIH, €H MaHbI3abl KeHici —
Ka3aKCTaHHbIH TPaH3UTTIK a1eyeTiH icke acblpy. [eocanacn Kardalnapra HGannaHbiCTbl Peceit
apkbinbl eTeTiH CONTYCTIK ANi34iH Kayin-KaTepnepi apTKaH TycTa, KbiTah — KaszakctaH — Kacnui
TeHi3i — O3ipbaikaH — [py3ma — Typuma — Eypona OafbiTbl OOMbIHWA CO3bIAbIN KaTKaH
TpaHcKacnuii xanbikapanbik Kenik bafaapbl (TXKE / Middle Corridor) ctpatermansik 6anamara
anHanapl.

KbiTal ywiH OpTa aani3 — Eyponansik OAak HapbliFbiHA WbIFYAbIH €H KbICKa XXaHe Kayinci3 6afaapsi.
KasaKcTaH yLWiH 6y — MHOPaKypbIbIMAb! XKaHFbIPTY XKaHE TPaH3UTTIK TapudTepaeH yaKkeH Tabbic
Taby Kesi.
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Kecme 2. KazakcmaH-Keimal UH@PAKypbinbiMObIK OUNAOMAMUACLIHbIH Hezizei xabmapsl meH
Hobanapesl

NorncTnkanblk, KyaTTbiabiFbl /

NHPpaKypblinbiMAbIK 0ObeKT Crpaterusansi HKUMACDI .
dparyp AbIK p K GYHKL, HaTymxec

KYPABIKTBIK — «KypfaK nopt», KoiabiHa 540 mbiH TEU
«Kopfac — LWWbIfbIC Kaknacbi» ADA mMynbTMmoaanbAasl KOHTEMHEP ©HAey aneyeTi,

NIOTUCTUKaNbIK Xab A3una meH EyponaHsbl TyRicTipy
J1AHbIOHbraH nopTbiHAAFbl Ka3aKCTaHHbIH, TbIHbIK TbIHbIK, ~ MYXUTbl  ©HipiHeH
Ka3aKCTaHObIK-KbITal/bIK, MYXWUTbIHa LWIbIFATbIH CbIPTKbl Eypasuara eTeTiH KyKTepai
TEpMUHan NOTUCTUKaNbIK 6asachbl LWOFbIPAAHAbIPY
CnaHb anacblHaafbl y an 6a

) A KblTalnablH ~ OpTa/blfblHAAFbI KbI.T Vw?IH" . pnbl.K

Ka3aKCTaHHbIH, NOMNCTUKaNbIK, OHIpNepiHEH  KOHTENHEePNiK

YK KMHaKTayLWbl 6acTbl xab
TEPMUHaNI noesgapabl KypacTblpy

«JoCTblKk — MOWMbIHTbI» TEMIPHKON . . L TacbiManaay
. . TpaH3uTTIK ©TKi3y KabineTiH ..

YYaCKECIH 3NeKTpAeHaipy AOTh XKbINOAMAbIFbIH 5 ecere aeniH

eKiHLWi })onpap cany PTHIRY apTTbipy

Kacnuin apKbinbl KyK eTKi3yai

2025 xbinFa Kapan 10 mAH

TOHHafa KeTKi3y

Aktay kaHe  Kypblk ~ TeHi3 Kacnui  akBaTOpMACbIHAAFbI
NOPTTAPbLIH XAHFLIPTY KOHTEeMHEePNiK GAOTTbl KEHENTY

Llepekkes: «KasakcmaH memip xonsl» ¥K» AK pecmu ecenmepi HeeiziHOe asmopmeH
KYpacmeolpolifaH.

CmaHb KanacblHAA CanblHFAH Ka3aKCTaHAbIK AOTMCTUMKANbIK TEPMMHAA AMNAOMATMANBIK ©3apa ic-
KMMbINAbIH, XOfapbl TuimAinirin 6ingipeai. CnaHb — KbiTanapiH, BEBXK 6actamackl HoMbiHLWA
Eyponafa keHenTineTiH KoHTenHepaik noe3aapabiH, 30%-4aH aCTamMblH KaabINTacTbipaTbiH HACTbI
noructmkanblk Topan. Ocbl TopanTa KasaKCTaHHbIH 63 TEPMWUHaNbIHbIH, 00Mybl OTaHAbBIK MKYK
TacbiMangaylwblnapra bacbimapik 6epeai.

4. TANJAY KOHE TANTKBIJTAY: MAKPO3KOHOMWKAJIbIK ©CEPJIEP }KOHE XYWE/IK TOYEKENIEP
4.1, aHa 2SKOHOMMKanelK, KypanpapdblH, KasakcTaH 3KOHOMMKACbiHa  TUri3eTiH  OH,
MYNbTUNAUKATUBTI acepi

DKOHOMMKANbIK, AUNAOMATUAHbBIH, KaHa KypandapblH eHrizy KasakcTaH yuWiH alTap/iblKkTan OH
MaKpO3KOHOMMUKa/bIK HaTUxenep bepa:

1. Caypa KenemiHiH Tapuxu pekopabl: 2023 XKbinbl eKi en apacbiHAafbl Tayap alHanbimbl 41,5
MUAAnapA Aonnapa *eTin, Kbitalt KasakcTaHHbIH eH, ipi cayaa cepikTeciHe anHanapl.

2. TpaH3uTTiK TabbicTapablH, ecyi: «Ka3akcTaH Temip )onbl» ¥YK» AK aepektepi 60MbIHWA,
KbiTal 6afbITbiHAAFbI TPAH3UTTIK YK TacbiMasblHaH TYCETIH KipiCc COHFbI 5 »Kblaaa 2,5 ecere
apTTbl. TPAH3MT SKOHOMMKaHbIH, LIMKI3aTTbIK EMEC CEeKTOpapbiHa XaHamMa cepniH bepyae.

3. OHAIPICTIK NOKANM3aUMA KIHE YKYMbIC OpbiHAApbl: NHAyCTpuAnbIK bipikkeH kobanap
ecebiHeH KasaKcTaHaa 25 MbIHHAH aCTaM »KaHa *Kofapbl BINIKTI *KYMbIC OPHbI Kypblaabl.
TexHonorvAnblK ~ TpaHcHepT  OTaHAbIK  MHXXEHEPNiK-TEXHUKANbIK  KaApnapabiH
KBa/IMOMKaALMACBIH apTTbipyFa MyMKiIHAIK 6epai.

4. Aybln WwapyalwbinbifblH 9KCNopTKa 6ardapnay: KbiTalh TapanbiHaH GUTOCAHUTAPAbIK
LIEeKTeYNEePAiH, *KYMCaPTbINYbl KIHE eKiXKaKTbl MPOTOKOAAAPFa KO KOMbIAYbl apKacbiHAA
Ka3aKCTaHAbIK OpraHuWkanblk eHimaep KbiTah mapKeTnneicTepiHae 6GpeHaxke alHana
bactaapl.
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4.2. CblH-KaTepnep MeH re0aKoOHOMMUKaANbLIK TayeKkenaepai ColHU Tanaay

OH, HaTMKenepMeH KaTap, KblTaliMeH 3KOHOMMUKabIK AMNAOMaTMALA TepeH CbiHW Tanaayap
Tanan eTeTiH HBipKaTap Kynenik Tayekenaep MeH aCMMMETPUANbIK Npobaemanap bap.

A) TexHONoruANbIK TOYENAINIK KaHe LMOP/bIK ereMeHaik macenenepi

«Umdpnbik Kibek onbi» aacbiHAaa Ka3akcTaH KbITalblK TENEKOMMYHUKALMANBIK KOMNaHMANAPFA
(Huawei, ZTE, Hikvision) »kofapbl gapeskeae Tayendi 6onbin oTblip. KasaKcTaHHbIH 5G xeninik
MHPPaKYPbIIbIMBIH - cany, «Akbinabl Kana» (Smart City) 6elHebaKblnay Xyhenepi KaHe
MEMNEKETTIK  AepeKTep OpTa/blkTapbl HEri3iHeH KbITaWAblK — annapaTTbiK-MPOorpammarblk,
Wwewimaepre HerizaenreH. bya »karaan mbiHagan Tayekenaepadi Tyablpaab!:

o Kunbepkayinciaoik KsHe AOepekTep afblHbIH 0Bakblnay: YATTbIK  KpunTorpaduanbik,
CTaHAapTTap MeH asamaTtTap/biH Aepbec AepeKTepiHiH, CbIPTKbI cepBepaepre ary Kayni.

e Bengopablk Toyenginik (Vendor Lock-in): KbiTaisblk TexHonoruanblk, naatdopmanapra
HalinaHy bonawakTta Hacka 6aTbICTbIK HEMECE a3uANbIK Banamanapsa aybiCybl KapKblblK,
9pi TEXHUKANDbIK KaFblHaH TbIM KbiIMbBaTKa Tycipea,.

B) HBECTUUMANBIK KoHE KapKbl/iblik Tayekengep («Kapbiagpik canamak» GeHomeHi)
XanblKapanblk capantamasblk opTaabikTapda (Mmbicansl, Center for Global Development, AidData)
KbiTaapiH BEBX adcbiHaa 6epeTiH Hecuenepi GoMbiHWA «KApbI3AblK Ty3aK AMNAOMATUACHI»
(debt-trap diplomacy) *ni TankplnaHagb!.

KasakcTaH PecnybamkacbliHbiH, YATTbIK GaHKiHIH ManimeTTepi 6oMbiHWa, Ka3saKcTaHHbIH, KbiTal
anablHAAFbl CbIPTKbI KApbl3bl (MEMAEKETTIK KaHE MeMAeKeT Keninaik 6epreH Kapbi3, COHAaM-aK,
dunpmaapanbik bepliek) canbiCTbipManbl Typae Kayincis aeHrenae (wamameH 9-10 mapa aonnap
TOHiperiHAe) cakTanbin OTbip. Anainaa, Herisri ToyeKken KBa3suMeMIEKEeTTIK CEKTOPAbIH, («CaMypbiK-
KasbiHa» AK eHwinec Komnawuanapbl, «KasMyHanlas», KT) Kbitalh [Jamy bBaHki meH
JKcMMOaHKiIHEH anfaH  MiHAeTTemenepiHAae KaTtblp.  MHOpaKypbiAbIMAbIK — KobanapablH,
KOMMEPLMANBIK ©3iH-03i 8Tey Mep3imi y3aK bonfaHabIKTaH, by KOMNaHMANAPAbIH, KapKblablK,
TYPaKTbI/IblFblHA Ca/IMaK Tycea,.

B) Cayaa Kypbl/ibIMbIHAAFbl aCUMMETPUA MEH cayaa AeduumTi

2023 KbINfbl CTAaTUCTMKANbIK AEpeKTepai Tangay cayda HanaHCbiHAAfbl YAKEH aCMMMETPUAHDI
KepceTeai.

Cypem 2. 2023 xmobinrol KazakcmaH meH Keimall apacebiHOaFbl 3KChopm neH umnopmmelH
mayapsbik KypblabiMsl

KA3AKCTAH DKCMOPTbI (14.7 mnpa, S):

| MuHepanabl pecypcTap, MyHan, meTtanaap (78%)

| MawwuHanap, *kabablkTap, aBTokeniktep (45%)

| XanblK TyTbIHATbIH Tayapaap, TeKCTUAb (30%)

| DNEeKTPOHMKA KaHe UMPPAbIK TeXHMKa (25%)

Byn acummeTpua KaszaKcTaHHbIH, KblTalh YLWiH HErisiHeH LWWKI3aT NeH Pecypc KEeTKi3ywi, an
KbiTaiabiH, KasaKkcTaH VWiH JalbiH, *KOFapbl KOCbIIFaH KYHAbl OHIMAEP MEeH TeXHWKaHbl bepyLli
PONIH CcaKTan oOTblpfaHblH A2nenaenai. INeKTPOHAbl KOMMEepUMAHbIH e3iHae KbiTanaaH
KasaKkcTaHfa afaTblH Tayapaap afbiHbl (MMNOPT) Kepi 6afblTTaH OHAAFaH ece Ker.

4.3. KazakcTtaH meH KbiTagblH re0sKOHOMMKaNbIK MyLAenepiHib, TenrepimainiriH 6aranay

EkKi en apacblHOafbl  AMOAOMATUANBIK — AMANOr  TEH  KYKblbl  CEPIKTECTIK  peTiHae
AeKknapaumanaHfraHbiMeH, 0bbeKkTUBTI aemorpadusaibiK, ISKOHOMUKAJIbIK KOHEe aCKepu-caacu
NOTEHUMANAAPAbIH, aNlaKTbIFbl aCMMMETPUANDBIK ©3apa TayenainikTi Tyaplpaabl. KeiTalk yiliH
KasakcTaH — byn:
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e Pecypc KayinciaairiHiH, kenini (MyHa, ras, ypaH, mMbic);

e «batbic Kbitat» (CUHbL3AH-YIryp aBTOHOMMUANbIK ayAaHbl) eHipiHiH, Kayincisairi meH
TYPaKTbINbIFbIHbIH Bydepi;

e Eypona meH Taay WbIfbICKA WbIFAaTbIH TPAH3UTTIK Kenip.

An KazakcTtaH yuiH Kbitalh — byn:

e |pi MHBECTMUMANGP MEH ap3aH HeCcne pecypCcTapblHblH, KO3i;

e TeHi3re wWblfy MyMKIHAIMH a/IMaCcTbIPaTbIH TPAH3UTTIK MHOPAKYPbINbIMABIK CEPIKTEC;

e Pecelr meH baTbiCc apacblHAafbl reocascu TekeTipecteri 6anaHcTayLlbl BEKTOP.

Ocbl myaaenepai, ToFbiCybl eKi enre ge TMimai, bipak KasakcTaH AMnaiomaTuackl 63 eHipiHAEeri
«opTa Aep:kaBa» (middle power) peTiHAe cybbeKTiNiK cunaTbiH }KOFanTnaybl TUIC.

5. KOPbITbIHAbI XOHE CTPATEMMNANbIK, ¥CbIHBbICTAP

5.1. Herisri fblnbiMn TYKbIpbIMAAP

3epTTey OapbiCbiHAA KYPTI3iATeH Tangaynap HerisiHae Kenecigen Herisri KopbITbIHAbLAAP
acanabl:

1. KasakctaH meH KpbiTah apacbiHAafbl 3KOHOMWKAAbIK AMMNAOMATMA A3CTYypAi cayaa
dopmaTtTapblHaH cananbl TypAe ecin, unMdbpabiK cayaa, MHAYCTPUANbIK MHBECTMUMANAP
YOHE TPAHCKOHTUHEHTTIK Kenik 42/1i3AepiH KaMTUTbIH KOMMEKC cunaTka ue 6onabl. byn
Kypanaap «bip bengey, 6ip »on» BacTamacbiHbIH, HEri3ri gpansepiHe alHanabl.

2. TpaHcKacnuit  xanblkapanblk — Kenik  6arpapbl  (OpTta  g9ni3)  KasakCTaHHbIH,
re03KOHOMMKabIK CTaTyCblH Ty6ereini e3repTTi. CaHb MeH JIAHbIOHbraH KananapbiHaarbl
Ka3aKCTaH/bIK N1OMMCTMKANbIK XabTapablH KypPblaybl CbIPTKbl CAACK ANNAOMATUAHbBIH HAKTbI
3KOHOMMKANbIK aKTUBTEPre aiHanyblHbIH, Mbicanbl 60bIN Tabblnazbl.

3. DneKkTpoHAbl KoMMepuma KaHe «Uunbpnbik MKibek »onbi» oTaHAbIK OM3HecKe »KaHa
MYMKIHAIKTEP  allKaHbIMeH, UMOPAbIK  ereMeHAikke, Kubeprayinci3fikke  KaHe
TEXHONOMMANBIK MOHONO/IM3aLUMAFA KAaTbICTbl aHa CbiH-KaTepaepai ana Kena,.

4. Caypna H6anaHcbiHAAFbl aCMMMETPMA MeH KbiTallaaH KeneTiH AalblH eHIMAEep MeH TeXHMKA
MMMNOPTbIHbIH, 6acbiMAbIfbl OTAHAbIK OHAIPICTI KOPFay MEH MHBECTULIMANDBIK Kenicimaepae
NIOKaNM3aUma TananTapbiH KYLWENTYAI KaxeT eTei.

5.2. MpaKTUKaNbIK-CTpaTeruAnbIK YCbiHbICTaP

KasakctaH PecnybaunKkacbiHbiH, - CbipTKbl icTep  MUHUCTpAIriHe, Cayda »KaHe WHTerpauma
MWUHUCTPAITIHE, LUMdpAabIK Aamy, MHHOBAUMANAP KaHE a3pofapblll eHepKacibi MUHUCTPAIriHe
YKOHE YIKINeTTi MeMNEeKeTTiK opraHaapfa MbiHaZal cTpaTermanbiK YCbIHbICTAp NAKEeTI YCbIHbINAAb!:
1. Undpnbik ANNNOMATUA KoHE KUbep-ereMeHAiKTi HbiFaiTy 6afbiTbl 60MbIHLWA:

e «EKi *aKTbl UMOPAbIK CTaHAapTTap» NPOTOKOANbIH a3ipaey: KbiTalilMeH UMPpbIK cayaa
}oHe ¢uHTex canacblHAarbl Kenicimaepae asamaTtrapbliH Aepbec [epekTepiH Tek
KasakcTaH aymarbiHAafbl Data-opTanbikTapaa cakTay («Data Localization») TanabbiH
3aHHaMasbIK Typae KataH, bekity.

e TexHONOTUANLIK MOHOMNOAUAHbLI 8pTapanTaHAbIpy: 5G/6G KoHe »KacaHabl WHTENNEKT
MHDPaKYPbINbIMbIH AaMbITyAa TEK KbITal/blK KOMNaHUANAPMEH LLIEKTeNMeN, Eyponanbik
Opak (Ericsson, Nokia), OHTycTik Kopesa (Samsung) koHe AKLI KomnaHuanapbimeH
HanaHcTanfaH KOHCoOPUMYMAAP KYPY.

2. NHBECTUUMANDIK, OMNAOMATUA MEH 6HEepKaCIinTi AeVMHAYCTpUANaHAblpyaaH Kopfay 6afbiTbl
60oMbIHWA:

e JlokanunsaumaHblH, MUHUManabl werid (KPI) eHrisy: KbiTaiablk MHBECTOP/MAP KaTbICaTbiH
Hap/biK BipikKKeH MHAYCTPUAABIK )obanapaa eHAIPICTIK IoKanm3auma geHrenid 3-5 boin
iwiHae kemiHgae 40-50%-fa KEeTKi3y »KoHe Keprinikti Kagpnapabl HackapyLlbibk,
no3unuUmManapFa OKbITY MiHAETTEMECIH XaiblKapasiblK WApTTapFa eHrisy.
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«Hacbln» KoHe 3KONOMMANBIK ayaAUTUTTI MiHAETTey: Ka3aKCcTaHfa KewWipineTiH eHAIpICTIK
KyaTTapAblH, *KOFapbl 3KONOTUANBIK cTaHAapTTapFa (ESG) calikecTiriH bafananTbiH Tayencis
XanblKapanblK ayanT MEXaHM3MIH XKacaKTay.

3. JlorncTUKanbiK XaHe MHOPaKYPbINbIMABIK AUNAOMaTUA BarFbiTbl 6OMbIHLIA:

TXKB-Hbl UHCTUTYLMOHaNABIK TYPFblAaH UudpnaHabipy: KbiTalh — KasakcTaH — 93ipbaiixkaH
— Ipy3ua — TypkuA LWeKapanapbiHAa KeaeHAdik pacimaepdi TonblK uudpaaHablpaTbiH
bipbiHran «Digital Corridor» mynsTumoaanbabl naatbopmacbiH icke Kocy. byn Kyxat
aHaNbIMbIH KbICKAPTbIM, TPAH3UT yakbITbiH 10 KyHre AeiiH a3anTabl.

TpaH3uTTik TapudTepai bipisaeHaipy: OpTa Aani34iH 6acekere KabineTTiniriH apTTbipy YLLiH
Hap/biK KaTbICYLLbl eNAepAiH TEMIPHKOA SKIMLWINIKTEPI apacbiHAa y3aK Mep3iMi CKBO3HOM
(yHUdUKaumManaHfaH) TapudTik CTaBKanap KenicimiH bekiTy.

4. Caypa gmnaomatmacel meH LUOB-Tbl Kongay 6afbiTbl 60MbIHLLA:

«E-Commerce Enwinepi» WHCTUTYTbIH  Kypy: KbiTaldblH,  Herisri  3KOHOMMUKaNbIK,
opTanbikTapbiHaa (Cuanb, LaHxal, LaHbYKaHb, [yaHukoy) KasakcTaHHbIH, cayaa
OKiNAiKTepi KaHbiHAH oTaHAaplk OB cybbekTinepiHe KbiTalablk MapKkeTnaenctepae
irepineyre KemeKkTeceTiH MaMaHaaHAbIPblFaH UMOPbIK KOHCYIbTaTUBTIK XabTap auly.
3nATKepNiKk MeHLWIKTi Kopfay: KasakcTaHAablK eHimaepAaiH 6peHAaTepi MeH ToBap/bIK,
6enrinepiH KXP-AblH NaTeHTTIK BEAOMCTBOMIAPbIHAA andblH afa TipKeyadi MemaeKeTTiK
cybcnamanay MexaHusmiH eHrisy.
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NE3VHTErPALIMOHHBIE MPOLIECCHI B
COEAMHEHHOM KOPOJIEBCTBE:
MPUYMHBI, MPEAMNOCHINKM U
BO3MOMHbIE CLIEHAPWM

CaypsbikoBa CaTHa ApTbIKOBHA

CTyAEeHTKa 4 Kypca cneumanbHocTn «MexayHapoaHble OTHOLWEHMAY», YHUBEPCUTET
Hapxos, r. AnmaTsl, Pecnybamka KasaxctaH

Hay4HbIn pyKoBOAUTE b:

AHauprkaHosa [.A.

A.M.H., npodeccop, YHMBepcuTeT Hapxos, r. Aamatsl, Pecnybanka KasaxcraH

AHHOTauuA. B cTaTbe NpoBefeH CpaBHUTENbHbIN aHaAN3 Ae3MHTerpauyoHHbIX MPOLLECCOB
n obumx TeHaeHuun B permoHax CoeamHéHHoro Koponesctsa — LotnaHammn, CesepHoi
NpnaHamm n Yanbce. MiccneayeTtca rnaBHbiM Napagoke 6putaHcKon aesontoumm, Kotopas, byayym
NPWM3BaHHOW YKPENWUTb rOCYyAapCTBEHHOE eAMHCTBO,Aana obpaTHbii 3ddeKkT n chopmmposana
MHCTUTYLIMOHAIbHblE NPEANOCbIIKM ANA YCUAEHMA PErMoHanbHOro cenapatnsma. Ha ocHose
aKTyaNbHbIX COLMONOTMYECKMX AAHHbIX, 3NEKTOPasAbHOM CTAaTUCTUKM UM MNPABOBbIX aKTOB
BbIABAAKOTCA Pa3NNiMA B AMHAMMKE WM MexaHM3Max Je3uHTerpauuu. PaspaboTaHa aBTOPCKas
MOAefNb CLleHapMeB KOHCTUTYLMOHHOM TpaHCchopmaLmmn BenmkobpmutaHmu.

Kntouesble cnoBa: CoeanMHEHHOEe KOpONeBCTBO, AEBOMOUMA, Ae3unHTerpauma, bpeksur,
WoTnanama, CeBepHas MpnaHans, Yansc, ceteccus, pepepeHaym, bendactckoe cornaweHune.

BBeaeHue n nccnepgosateibckaa npobaema

CoeanHéHHoe KoposesctBo BenukobputaHum u CeBepHon WpnaHauu npeactasaseT
CcoBOM YHMKaNbHbIA NPUMEP CAOXKHOTO MHOFOHAUMOHANBbHOMO rocyapcTBa, TEPPUTOPUANBHO-
NONUTUYECKAA CTPYKTYpa KOTOPOro Ha MPOTAXKEHUM MNOCNeAHWUX AECATUNETUA NOoABepraeTcs
rnybokon TpaHchopmaumm. B cocTas rocygapcrtBa BXOAAT YeTblpe MCTOpuyeckne obnactm —
AHrnuva, Wotnanama, Yanbc n CesepHas MpnaHama, obnagatouwme cneundmyeckMmmnm noanTuKo-
NPaBOBbIMM, KYAbTYPHbIMU U UCTOPUYECKMMW Tpagmumamm. CoBpemeHHaa BpuTaHckaa moaens
coyeTaeT TPAAMUMOHHBIA MNPUHUMN MNApPAAMEHTCKOrO CyBEpeHMTeTa C pPa3BMUTOM CUCTEMOW
TEPPUTOPUANBHON  AEBONKOUMKW, Npeanonaratlollert AenermMpoBaHMe 3aKOHOAATeNbHbIX U
MCNONHUTENbHbIX MOJIHOMOYMI PErMOHANbHbIM OpraHam saactu [1].

LleHTpanbHas wuccnegoBaTeNbCKas npobaema  3aKAOYaeTcs B BbIABAEHUM MPUYMH
dyHOAMEHTaNbHOrO  MapagoKkca  OPUTAHCKOM  KOHCTUTYLUMOHHOM  MOAenn:  noyemy
NeBOJIIOUMOHHbIE pedopMbl KoHLA 1990-X roAoB, M3HAYaIbHO 3ayMbIBaBLUNECA KaK MHCTPYMEHT
MOJEPHM3ALMM TOCYAAPCTBEHHOMO YNPABAEHNA U CHUXKEHUA PErMOHAIbHOM HaNpPAXKEHHOCTH, B
[ONTOCPOYHON nepcrnekTMee COOPMMPOBANM MHCTUTYLMOHANbHbIE YCNAOBMA ANA YCKOPEHWA
NEe3NHTEerpaLUMoHHbIX npoleccoB? Kak oTmevaeTcs B uccnegosaHum W.E. Hanankosol, «obuipme
NPUYUHBI PEMMOHANN3ALMM 3aK/TIOYAOTCA B CTPEMIEHMU caenaTb BnacTb bonee adpdekTUBHOMN,
OenernMpoBaTb PernoHanbHbIM BAACTAM Y4acCTb OTBETCTBEHHOCTWM 33 MPUHUMAEMbIE PELUEHMA U
YI0BNETBOPUTL CTPEMIEHME TEX UAWM MHbIX CnoeB obllecTBa K camoynpasaeHuto» [1, c. 136].
OAHaKo B BPUTAHCKOM KOHTEKCTe pacCliMpeHMe aBTOHOMWUW MPUBENO K MHCTUTYLMOHAAN3aLMM
PErmoHaNbHbIX 3/IUT U CO3AaHNK0 aBTOHOMHbIX MOJIMTUYECKNX MPOCTPAHCTB.
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Hay4Has HOBM3Ha MCCNeA0BaHMA 3aKNHOYAETCA B CPAaBHUTENBHOM aHann3e n 06 bACHEHUN
TOro, MOYEeMy 3K30reHHble WOKN 0bLerocyAapCcTBEHHOrO yYpoBHA (NepBOCTENEHHO 3TO BbIXOA
BennkobputaHmm 13 EBpoOnemMckoro cotos3a,bpeksnTt) NpuMBoAAT K KapAWMHANbHO Pas/MYHbIM
NONIMTUYECKMM,MPABOBLIM M TaKXKe COLMOKYNbTYPHbIM nocneactsmam B LLoTnaHamm, CesepHoMm
Npnanamm n Yanece.

MeToaonorusa nccnefosaHua

NccnepoBaHme onmMpaeTca Ha KOMMAEKCHYIO METOA010rMYecKyto 6asy, BKAOYAOLLY!HO:

1. CpaBHUTENbHbIN MeTod, — MNPUMEHAETCA ANA COMOCTAaBNEHUA WMHCTUTYUMOHANbHbIX
MEXaHW3MOB, YPOBHA 0OLLECTBEHHON NOAAEPKKM M NPABOBbIX HapbepoB Ae3NHTErpaLLmUn B Tpex
pervoHax CoeamnHéHHoro Koponesctaa (LLotnanaua, CesepHas MpnaHams, Yanbc).

2. HopmaTMBHO-NPaBOBOM M MHCTUTYLIMOHAIbHbIN aHAaNN3 — 334eMCTBOBAH NPU U3yYeHUN
Akta o lWoTtnaHaum 1998 r., bendactckoro cornawenHuna 1998 r. (CornaweHus CTpacTHOM
NATHMLbI), pelleHnin BepxoBHoro cyaa BennkobputaHmm (B 4acTHOCTM, pelleHuna oT 23 HoAbps
2022 r.) n [loKTpuHbI Bapposy.

3. SMOUPUYECKMI UM COLMONOTMYECKMM aHaAM3 — OCHOBaH Ha COMOCTaB/eHMM
NpoBepAemblX  CTAaTUCTUYECKMX  [aHHbIX  pedepeHAymMoB, BbIOOPOB M aKTya/lbHbIX
coumonornyeckmnx onpocos (YouGov, Ipsos, LucidTalk, Welsh Election Study).

4. CueHapHbI MeTod, — MCNONb3YeTCA ANA NOCTPOEHWUA N BEPUDUKALMM TPEXBAPMAHTHOM
mozenu byayulen KOHCTUTYLLMOHHOM TPaHCHOPMALLMM KaXKA0ro U3 UCCAelyeMbIX PETMOHOB.

LWoTnaHama: MHCTUTYLMOHANM3aLMA cenapaTM3mMa U topuamyeckue bapbepol

lWoTnaHama BbICTynaeT Hambonee ABHbIM NPUMEPOM POCTA  AEe3MHTErpaLMOHHbIX
TeHAeHUMN. KAyeBbIM  MHCTUTYLUMOHANbHBIM — KaTanu3atopom  BbicTynaeT LLoTnaHackan
HauMoHanbHaa naptua (LWWHM/SNP), Haxogswasca y Bnactu B pervoHe ¢ 2007 roga. Bbixon,
Bennkobputavmm un3 EC cywecTBeHHO 000CTPUA NPOTMBOPEYUMA Mexay IDAMHOyprom w
JToHAOHOM, TaK Kak 62% mn3bupatenei LLloTnaHaMmM Nporonocosanu 3a coxpaHeHme YneHcTsa B EC.
Kak noayepkumeatoT B.A. SnwTtelH u P.P. CarnTtoBa, «bpeK3nT BHOBb BbIABUHY/1 Ha NMOBECTKY AHA
BO3MOXHOCTb CELEecCUMMm 3TUX TeppuToOpuin», aKLEHTMPOBaB BHWMaHME Ha r1yboKkom
COLMOKYNbTYPHOM M NOAUTUYECKOM pasnome [2, c. 33].

O4HaKo nosnTuyeckne npusbiebl pykoBoAcTBa LHIT cTankmBatoTcA € KECTKMMMU
KOHCTUTYUMOHHO-NPaBOBbIMW  OrpaHuMyeHnamn. 23 Hoabpa 2022 roga BepxoBHbIM cyq
BennkobputaHum eamHornacHo noctaHoswa, 4to LWoTnaHACKM napnameHT He obnagaet
NONIHOMOYMAMM MPUHMMATb 3aKOHOMPOEKT O MPOBEAEHUN KOHCYNbTAaTMBHOIO pedepeHayma o
He3aBMcKMMOCTM HBes cornacus MapnameHTta BennkobputaHum [3]. Cya ykasan, 4to sonpockl Cotosa
AHraum 1 LLloTnaHaMM OTHOCATCA K «3ape3epBMpoBaHHbIM chepam» (reserved matters),
Haxoaswmmes B exclusive komneteHumMn BecTmuHcTepa. AprymenTsl LLUHIM o mexayHapoaHo-
NPaBOBOM MPUHLMMNE CaMOONpPeaeneHma Haumii TakKe Dbl OTKAOHEHbI, MOCKO/bKY AaHHbIM
NPUHLMA MPUMEHAETCA K KOJIOHNANbHBIM UM e OKKYMMPOBAHHbIM TEPPUTOPUAM.

OMNNPUYECKMI aHANN3 COUMONOTUYECKMX AAHHbIX AEMOHCTPUPYET YCTOMUYMBBIN PACKON
obliecTsa No BOMPOCY He3aBMCMMOCTM (Tabnuua 1). PerynspHble onpocbkl areHtcTBa YouGov
nokasano, 4TO noAJeprKa He3aBUCUMOCTM Konebnetca B npeaenax 46-49%, uTo
CBMAETENbCTBYET 00 OTCYTCTBMM YCTOMYMBOro Nofasasatolero 60NbWKNHCTBA 3a celleccuto [4]. B
Cay4Yae rmnoTeTmyeckon ceueccmn LLIOTAaHAMA CTONKHETCA CO CAOMKHbBIM MPOLECCOM BCTYMNAEHUSA
B EC no cratbe 49 [dorosopa o EBponeickom cotose (TEU). Kak oTmevaeT [. HbATaHra, B
COOTBETCTBMU C «AOKTpUHOM Bappo3y», oTaedenusliasca LWoThaHama paccmaTpuBaeTca Kak
«TPEeTbA CTPAHa» U HE CMOXET PAaCCYMTLIBATb HA aBTOMATUYECKOE MM YCKOPEHHOE YneHCcTBo B EC
[5].
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CesepHas Npnanaus: aktop bendactckoro cornaweHmna n «norpaHUYHbIN onpocy

Je3nHTerpaunoHHble npoteccol B CeBepHolt MpnaHamm obnagatot rnybokom cneumndurkon,
00YyCNOBNEHHOM HANMYMEM MENKAYHAPOAHOro MNPaBOBOrO0 MexaHW3ma Bendactckoro
cornawenmns 1998 roaa [6]. CornaweHune 3akpennaeT npuHUmMn cornacua (principle of consent) u
YETKO perfiaMeHTMpyeT npoueaypy W3MEHEHWs KOHCTUTYLMOHHOMO CcTaTyca pernoHa u4epes
nposeAeHns «norpaHuyHoro onpoca» (border poll). MpaBo Ha3HauyeHus pedepeHayma
3aKkpenaeHo 3a MuHuctpom no aenam CesepHolt MpnaHamu (Secretary of State for Northern
Ireland), ecnm cTaHeT o04YeBMAHbLIM, 4YTO OOJBLWMHCTBO FO/IOCOBABLUMX BbIPA3AT KenaHue
BOCCOEAMHUTLCA € MpnaHackoln Pecnybaunkon [6].

Cneunduka pernoHa cocTouT B TOM, YTO Brexit paspywmn npexHuin 6anaHc, ycTaHOBUB
GaKTUYECKYIO TaMOMKeHHYIO rpaHuuy B MpnaHackom mope (CeBepoupnaHAcKuii npoTokon /
BuHA3opcKkas pamka). PocT anekTopasnbHbiX no3uumin naptum «lunHH ®enH» (Sinn Féin)
aKTMBM3MPOBaN AMCKyccun o pedepeHayme. OAHAKO COLMONOTMYECKMIA MOHUTOPUHT areHTCTBa
LucidTalk (okts6pb 2024 r., N=3,046) noKasbiBaeT, 4TO MAeA HeMea/1eHHOro BOCCOeANHEHMUA C
NpnaHgnen nogkpennaetca nnwb 41% ronocos, B To BpemMsa Kak 48% pecnoHAeHTOB BbICTynatoT
3a coxpaHeHue pernoHa B coctaBe CoeamHéHHoro KoponesctBa [7]. [aHHble noATBep:KAAOT
YCTOMYMBOCTb CTATYC-KBO M CAEPKMBAIOT MHULMATUBLI JTOHA0HA NO 3anycky pedbepeHayma.

YanbC: AEBONOUMOHHBIN MParmaTM3m 1 pocT aBTOHOMM3Ma

B otanune ot LWoTnaHamm n CesepHolt NpnaHamm, Ae3MHTErpaLmMOoHHbIN BEKTOP B Yanbce
TPAAMLUMOHHO OCTaBanca cnabosblpaxeHHbIM. OaHako ycnexu naptum «Mnang Kumpy» (Plaid
Cymru) ¥ NOAUTUYECKUA Kpu3Mc J1eMBopMUCTCKOM NapTUM  aKTMBM3MPOBAAW AMCKYPC O
KOHCTUTYUMOHHbIX nonHomoumax CeHensa (napnameHTa Yanbca). [JaHHble COLMONOTMYECKOro
nccneposaHma Welsh Election Study (2024-2026 rr.) nokasbiBaloT, YTO HECKOMMPOMMUCCHYIO
HEe3aBMCUMOCTb noaaep:kneatoT oT 13,6% no 22% pecnoHaeHTos [8]. MNpu aTom nogasnatoLlee
HONbLIMHCTBO BaNAMICKOrO HaceneHua (bonee 58%) noaneprkMBaeT COXpaHeHMe Yanbca B
cocTaBe CoeaMHEHHOro KoponeBcTBa Npu YCAOBUM MAaKCMMaAbHOMO paclinpeHma GUHaAHCOBbIX U
Ha/OroBbIX MNOJIHOMOYMIA PEerMoHanbHbIX BnacTel [8]. Yanbc AEMOHCTPUPYET YETKOE paszfinyume
MeXK Iy 3anpoCcoOM Ha aBTOHOMMIO M NOAAEPHKKOM rocy4apCTBEHHOM CeLeccum.

CpaBHUTe/IbHan XapaKTepUcT1Ka Ae3nHTerpaLMoHHbIX NPoLECcCcoB
Tabaunua 1. Cuctematnsaumsa pasandmnin u obLMX YepT Ae3nHTErpaLMOHHbIX NMPOLLECCOB.

Kputepui loTnaHama CesepHada NpnaHama Yanbc

OCHOBHOM MonHasn O6beanHeHne ¢ Pacwwnpenue

KOHCTUTYUMOHHbI  FOCYyAapCTBEHHAA NpnaHackomn AEBONOLUMOHHbIX

1 Bonpoc HE3aBUCHMMOCTb Pecnybnukor (border nonHomouunit /
(ceueccus) n poll) aBTOHOMMS
nHTerpauma 8 EC

MNpaBoBoW CornacosaHue MorpaHn4HbIM  onNpoc  M3meHeHune cTaTyca

MeXaHM3M NOJIHOMOYM A c no YyCMOTpeHuto  Tpebyet peleHna
BectmmnHcTEPpOM MUWHUCTPa NoO Aenam BOMNPOCa o]
(Section 30 Order) cKn NOJHOMOYMAX

Kntouesble oThaHAackas UnHH ®eiH (Sinn Féin)  Maana  Kumpy  (Plaid

noAuTHUYEeCKme HauMoHanbHaa naptva vs JlemokpaTuyeckaa Cymru),

CUNbI (SNP), WoThaHACKME HOHUOHMUCTCKAs naptua JlenbopucTcKas napTus
3e/1eHble (DUP) Yanbca

Kntouesoi HaunoHanbHaa NAEHTUYHOCTD, PermoHanbHan

Apansep MAEHTUYHOCTb, Brexit, nocneactsma  Brexit, WAEHTUYHOCTb,

Ae3nHTerpaumm Hecorniacue c bendactckoe pacnpeaeneHune
BecTmmHCTEPOM cornauleHue broayKeTa 1 pecypcos
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YpoBeHb 46—-49% (YouGov, 41% 3a obbeamHeHue 13,6-22% (Welsh
noaaepKKu 2024-2026rT.) (LucidTalk, 2024 r.) Election Study, 2026 r.)
HEe3aBMCMMOCTM
[naBHan CooTHOLWEeHMe Ycnosma nposegeHna COOTHOLLEHMe 3anpoca
aHaAUTMYecKasn NOSINTUYECKOTO onpoca n PUCKM Ha  aBTOHOMUIO W
npobnema MaHZata M NpaBoOBbIX MOJNTUYECKOMN NoAAePHKKM

bapbepos HecTabuIbHOCTU HEe3aBUCMMOCTH

CpasHumenbHAA Xxapakmepucmuka 0e3uHme2payuoOHHbIX npoyeccos 8 pecuoHax CoeOUHEHHO20
Koponescmea (cocmasneHo agsmopom)).

ABTOPCKaA Moge b CLeHapneB KOHCTUTYLLMOHHOM TpaHCchopmMaLmm

1. CueHapuit coxpaHeHus CTaTyc-kBo (Hambosiee sepositeH ans Yanbca M CeBepHoOW
UpnaHgum B cpefHecpoYHOM NepcnexkTmee):

Ycnosua peannsaumn: 610knpoBaHme JIOHAOHOM 3aNpPOCOB Ha pedepeHayMbl, OTCyTCTBME
YCTOMYMBOrO COLMONOTMYECKOrO HONbWMHCTBA 33 BbIXOA.

MpaBoBble N NOAUTUYECKME GaKTOPbI: COXPAHEHME TeKyLLel CTPYKTYPbl A€BOMOUMN NPpU
PErynApHbIX WHCTUTYLUMOHANbHbBIX TPEHUAX MENAY PervoHalbHbIMM NPaBUTENbCTBAMM U
BectmmnHcTEpPOM.

2. CueHapuit pacluMpeHHON AeBoNouMmM / «kaCUMMETPUYHOMN dpeaepanmsaunn» (Hanbonee
BeposTeH AnA LLloTnaHamu 1 Yanbca):

Ycnosua peanunsaumn: HapacTaHne PermoHanbHOro He40BONbCTBA LLEHTPAIbHOW BNACTbIO
M HeEOBXOAMMOCTb KOMMNPOMMCCa ANA NPeAoTBPALLEHMA NONHOIO pacnaja rocy/1apcTaa.

MpaBoBble W MNOAUTUYECKME daKTOpbl: Nepefaya PervoHasbHbIM  MapJaMeHTam
[OMONHUTENbHbBIX HANOrOBbIX, OIAMKETHbIX W COUMaNbHbIX MNOAHOMOYMI («Devo-Max») c
COXPaHEHMEM KNOYEBbIX 3ape3epPBMPOBAHHbIX Chep 3a JTOHAOHOM.

3. CueHapuit rocynapCTBeHHOW nAe3uHTerpauum / ceueccun (Hambonee CNOMKHbLIN, C
BbICOKMMM NPABOBbLIMW NPENATCTBUAMM):

Ycnosua peannsaumm: GoOpMMPOBaHME YCTOMYMBOTO BONbLIMHCTBA (>55%) B NoaaepKKy
HEe3aBUCMMOCTM M MoJyYeHne cornacua [lapnameHTa BennkobpuTaHuM WAKM  aKTMBaAUMA
npoueaypsl No bendactckomy cornaleHuto.

MpaBoBble N NOAUTUYECKME GAaKTOPbI: BOSHUKHOBEHME MHCTUTYLIMOHAIbHbLIX 6apbepoB Npu
nHterpaumm B EC (JoKkTpuHa bappo3sy), HeobXxoAMMOCTb YpPeryampoBaHMA MNOrpPaHMYHbIX M
TaMOEHHbIX PEKMMOB C AHTANEN.

3aknoveHune

[poBeAeHHbIM aHann3 nokasbiBaeT, yto LoTnaHama, CesepHaa MpnaHama u Yansc
AEMOHCTPUPYIOT TPM NPUHLUMNNANBHO Pa3HbIX BEKTOPA BO3MOXHOW Ae3nHTerpaumn. Lotnanama
obnagaet Hambosiee BbIPaXKEHHbIM 3aMPOCOM Ha FOCYAapPCTBEHHYIO HEe3aBUCMMOCTb, OZHaKO
OrpaHMYeHa *KeCcTKUMWN LPUANYECKMMM paMKaMM KOHCTUTYLMOHHOTO npaBa BennkobputaHuu. B
CeBepHoM MpnaHaun KaOYeBbIM MEXaHWM3MOM BbicTynaeT bendacTckoe cornaweHue, ofHaKo
TEKYLLME COLUMONOTMYECKME AaHHbIE CBMAETENLCTBYIOT B MO/b3Y COXPaHEHMSA CTaTyC-KBO. B Yanbce
3/1eKTOPaNbHbIM POCT PErmoHaNbHbIX NAPTUN OTPAXKAET 3aNPOC Ha pacliMpeHne aBTOHOMMHK, a He
Ha oTAeneHue.

FNaBHbIM BbIBOA UCCAEA0BAHNSA 3aK04aeTca B TOM, YTO BpUTaHCcKana AeBOo/oUMs NpmBena
K GOPMMPOBAHUIO ACUMMETPUYHON CUCTEMbI, B KOTOPOM PEernmoHasbHasi aBTOHOMMA He
rapaHTMpyeT  aBTOMAaTMYECKOro  COXpPaHEeHWs  roCydapCTBEHHOro  eaWHcTea.  byayulee
CoeanHéHHoro KoponesctBa byaeT onpeaenatbcs DanaHCOM MesKay CrnocobHOCTbio JIOHAOHA
MbBKo pedopmMpoBaTb CUCTEMY AEBOMOLUN U AMHAMMKOM COLMONOTMYECKMX HACTPOEHMA B
PernoHax.
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ABSTRACT

The integrated management of rib fractures represents a multidisciplinary clinical challenge
requiring the systematic integration of trauma assessment, pain control, respiratory support,
pharmacological interventions, non-pharmacological treatment modalities, medication safety,
and evidence-based therapeutic decision-making. Rib fractures are among the most frequently
encountered injuries following blunt thoracic trauma and may be associated with substantial
morbidity, particularly in older adults, patients with multiple fractures, individuals with pre-
existing cardiopulmonary disease, and those sustaining concomitant thoracic injuries. The
pathophysiological consequences extend beyond structural disruption of the thoracic cage,
encompassing pain-induced restriction of chest-wall excursion, impaired inspiratory effort,
reduced cough effectiveness, secretion retention, atelectasis, and an increased risk of pneumonia
and respiratory failure. Accordingly, the principal therapeutic objectives involve achieving
adequate analgesia, preserving pulmonary mechanics, facilitating early mobilization, preventing
respiratory complications, supporting functional recovery, and minimizing treatment-related
harm. This scientific appraisal examines the pharmacotherapeutic armamentarium and non-
pharmacological approaches available for rib fracture management through the complementary
perspectives of clinical pharmacology, pharmacodynamics, pharmacokinetics, evidence-based
medicine, clinical outcomes research, pharmacovigilance, and pharmacosafety. Particular
attention is directed toward the rational classification and clinical selection of medicinal products
according to their mechanisms of action, therapeutic indications, analgesic efficacy,
pharmacokinetic characteristics, contraindications, drug—drug interactions, and patient-specific
risk profiles. Pharmacological interventions may include paracetamol (acetaminophen), non-
steroidal anti-inflammatory drugs, selected opioid analgesics, and regional analgesic techniques,
including thoracic epidural, paravertebral, and fascial-plane blocks where clinically appropriate.
The selection and combination of these interventions should reflect injury severity, respiratory
status, renal and hepatic function, gastrointestinal and cardiovascular risk, anticoagulant
exposure, frailty, and the possibility of concomitant traumatic injuries. Multimodal analgesia is
particularly relevant because it seeks to improve pain control through complementary
mechanisms while reducing unnecessary exposure to individual drug classes and limiting opioid-
associated adverse effects. Non-pharmacological management constitutes an essential
component of comprehensive care and includes respiratory physiotherapy, supported coughing,
incentive spirometry when appropriate, early mobilization, positioning, individualized pulmonary
hygiene, and structured monitoring of respiratory function. In selected patients with unstable
chest-wall injuries or flail chest, surgical stabilization may also be considered following
multidisciplinary  assessment. The clinical pharmacology dimension encompasses
pharmacodynamics, including drug—receptor interactions and analgesic mechanisms, as well as
pharmacokinetics, including absorption, distribution, metabolism, elimination, and the influence
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of age-related physiological changes and organ dysfunction on drug exposure. These
considerations are essential for optimizing dose selection, administration intervals, therapeutic
response, and the prevention of drug accumulation or toxicity. Furthermore, the appraisal
emphasizes adverse drug reactions, medication errors, contraindications, cumulative sedative
effects, opioid-induced respiratory depression, non-steroidal anti-inflammatory drug-associated
renal and gastrointestinal complications, and acetaminophen-related hepatotoxicity following
excessive exposure. Pharmacovigilance and pharmacosafety principles support the systematic
identification, assessment, documentation, and prevention of medication-related risks
throughout the treatment pathway. Evidence-based medicine provides the methodological
foundation for evaluating clinical guidelines, randomized controlled trials, systematic reviews,
meta-analyses, and comparative effectiveness studies, while recognizing heterogeneity in injury
patterns, analgesic protocols, patient populations, and outcome definitions. Clinically meaningful
endpoints include pain intensity, opioid consumption, respiratory function, pulmonary
complications, and duration of hospitalization, mobility, quality of recovery, readmission, adverse
events, and mortality. An individualized, multidisciplinary, and evidence-informed strategy
integrating pharmacological and non-pharmacological interventions offers the most coherent
framework for rib fracture management. Therapeutic optimization requires balancing analgesic
effectiveness with respiratory safety, selecting interventions according to patient-specific
characteristics, and continuously reassessing clinical response. This integrated approach supports
rational pharmacotherapy, safer medication utilization, prevention of secondary complications,
and improvement of patient-centered clinical outcomes. Nevertheless, treatment decisions must
be guided by injury severity, current clinical evidence, applicable institutional protocols, and
individualized professional judgment. The appraisal highlights the importance of interdisciplinary
collaboration among traumatologists, thoracic surgeons, clinical pharmacologists, clinical
pharmacists, anesthesiologists, nurses, and rehabilitation specialists in establishing coordinated
treatment pathways. Risk stratification, repeated pain assessment, evaluation of oxygenation, and
systematic monitoring of respiratory function facilitate timely therapeutic adjustments and early
recognition of clinical deterioration. Particular emphasis should be placed on individualized
prescribing, medication reconciliation, deprescribing of unnecessary agents, and patient
education concerning analgesic administration and potential adverse effects. Integrating
standardized clinical protocols with continuous outcome assessment may strengthen treatment
consistency, optimize resource utilization, and promote safer, more effective, patient-centered
recovery following rib fractures. Special consideration should also be given to geriatric patients,
polypharmacy, comorbidities, and individualized analgesic requirements to minimize preventable
complications and improve functional recovery.

Keywords: Rib Fractures; Pharmacotherapeutic Armamentarium; Clinical Pharmacology;
Pharmacovigilance; Evidence-Based Medicine.

INTRODUCTION

The principal therapeutic objective in rib fracture management is not simply the reduction of pain
but the preservation and restoration of effective ventilation, adequate oxygenation, and
physiological respiratory function. Pain associated with fractured ribs can restrict chest-wall
excursion, inhibit deep inspiration, reduce cough effectiveness, and impair clearance of bronchial
secretions. These consequences may promote atelectasis, retained secretions, and pneumonia,
particularly among older adults and patients with substantial chest-wall injury or limited
pulmonary reserve. In severe cases, the resulting respiratory deterioration may contribute to
prolonged hospitalization, intensive care admission, and increased mortality. Accordingly,
analgesia constitutes a central component of supportive treatment because effective pain control
can facilitate ventilation, coughing, physiotherapy, and progressive mobilization. Rib fractures
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represent a clinically significant form of thoracic injury associated with acute pain, impaired
respiratory mechanics, reduced functional capacity, and potentially serious pulmonary
complications. They occur following blunt chest trauma, falls, motor vehicle collisions,
occupational injuries, sports-related accidents, and, in selected populations, relatively minor
trauma associated with osteoporosis or other conditions that compromise skeletal integrity.
Although isolated rib fractures may follow a favorable course, multiple fractures, displacement,
advanced age, pre-existing cardiopulmonary disease, and associated intrathoracic injuries can
substantially increase morbidity and mortality. Consequently, the clinical management of rib
fractures requires an integrated approach incorporating accurate diagnosis, risk stratification,
effective analgesia, respiratory support, early mobilization, rehabilitation, and systematic
monitoring for treatment-related complications.

The scientific evaluation of rib fracture management must therefore integrate anatomical injury
characteristics with physiological assessment, pharmacological intervention, and individualized
clinical decision-making. Chest radiography and computed tomography may be used according to
the mechanism of injury, clinical presentation, and suspected associated complications. Clinical
assessment should consider respiratory rate, oxygen saturation, hemodynamic stability, pain
intensity, inspiratory capacity, cough effectiveness, and the presence of concomitant injuries. Such
parameters help determine the appropriate intensity of monitoring and whether outpatient
management, hospital admission, regional analgesia, respiratory support, or surgical consultation
is warranted.

Pharmacotherapy and multimodal analgesia

Pharmacotherapy constitutes a fundamental component of rib fracture management, with
treatment selection determined by pain severity, fracture pattern, renal and hepatic function,
gastrointestinal risk, cardiovascular comorbidities, concomitant medications, and the patient's
respiratory status. Multimodal analgesia involves the rational combination of pharmacological
agents with complementary mechanisms of action to improve pain control while minimizing dose-
dependent toxicity and unnecessary opioid exposure. Evidence-based approaches commonly
incorporate acetaminophen (paracetamol), nonsteroidal anti-inflammatory drugs (NSAIDs),
selected opioid analgesics, and regional anesthetic techniques when clinically indicated. However,
the optimal regimen should be individualized, as comparative evidence for several analgesic
strategies in traumatic chest-wall injuries remains limited. The Eastern Association for the Surgery
of Trauma (EAST) and the Trauma Anesthesiology Society conditionally recommend epidural
analgesia and multimodal analgesia as options, while acknowledging the low quality of the
available evidence.

Acetaminophen is frequently incorporated into multimodal analgesic regimens because of its
analgesic and antipyretic properties. Its potential advantages include limited gastrointestinal
irritation compared with conventional NSAIDs and the absence of clinically significant platelet
inhibition at usual therapeutic doses. Nevertheless, excessive cumulative exposure may cause
hepatotoxicity, particularly in patients with hepatic impairment, chronic alcohol misuse,
malnutrition, or concurrent use of multiple acetaminophen-containing products. Appropriate
dose selection and medication reconciliation are therefore important components of safe
prescribing. NSAIDs, including ibuprofen, naproxen, and other clinically appropriate agents, may
reduce inflammatory pain and facilitate respiratory movement. Their administration, however,
requires careful evaluation of gastrointestinal bleeding, renal impairment, cardiovascular risk,
platelet effects, and potential interactions with anticoagulants or antiplatelet medications. These
considerations are particularly important in older adults and patients with polytrauma,
hemodynamic instability, or suspected internal bleeding. The decision to administer an NSAID
should reflect the patient's overall clinical condition rather than the presence of a fracture alone.
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General acute-pain guidance supports the use of nonopioid therapies when appropriate but
emphasizes individualized assessment of their benefits and risks.

Opioid analgesics may be necessary for severe traumatic pain that remains inadequately
controlled with other interventions or when alternative treatments are contraindicated.
Nevertheless, opioids require particular caution in patients with rib fractures because dose-related
respiratory depression, sedation, impaired cough, nausea, constipation, and delirium may
compromise recovery. Concurrent administration with benzodiazepines, alcohol, or other central
nervous system depressants can further increase risk. When opioid therapy is clinically justified,
prescribing should prioritize the lowest effective dose, an appropriate formulation, a limited
duration, and repeated assessment of analgesic efficacy and respiratory safety.

Regional analgesic techniques, including thoracic epidural analgesia, paravertebral blocks, and
selected fascial-plane blocks, provide additional therapeutic options for patients with substantial
pain or inadequate response to systemic medications. By targeting neural transmission associated
with chest-wall injury, these techniques may improve analgesia while reducing systemic opioid
requirements. Their suitability depends on injury characteristics, coagulation status,
hemodynamic stability, anatomical considerations, procedural expertise, and institutional
resources. Although regional techniques are widely used in selected patients, their comparative
effects on mortality, pneumonia, length of hospitalization, and other major outcomes remain
incompletely established. Consequently, clinical decisions should consider both the expected
analgesic benefit and the limitations of the supporting evidence.

Drug safety, pharmacovigilance, and clinical outcomes

Drug safety is an essential dimension of rib fracture management because analgesic effectiveness
must be evaluated alongside adverse drug reactions, contraindications, drug—drug interactions,
dosing errors, and treatment-related complications. Pharmacovigilance extends this assessment
by encompassing the detection, evaluation, understanding, and prevention of adverse effects and
other medicine-related problems. In clinical practice, these disciplines are complementary but not
synonymous: drug safety emphasizes the risk—benefit profile of individual treatments and
therapeutic regimens, whereas pharmacovigilance includes systematic processes for identifying
and evaluating safety signals across individual patients and broader populations. Relevant safety
outcomes include opioid-induced respiratory depression, excessive sedation, NSAID-associated
gastrointestinal or renal injury, acetaminophen-associated hepatotoxicity, local anesthetic
systemic toxicity, and complications associated with regional procedures. Prevention requires
comprehensive medication reconciliation, documentation of allergies and previous adverse
reactions, evaluation of organ function, appropriate dose adjustment, and structured monitoring
following treatment initiation or modification. Suspected adverse drug reactions should be
documented and managed promptly, with reporting to the relevant pharmacovigilance system
when indicated. Particular attention should be directed toward older adults, patients receiving
anticoagulants, individuals with multiple comorbidities, and those exposed to several analgesic
agents simultaneously.

The evaluation of therapeutic effectiveness must extend beyond changes in numerical pain scores.
Clinically meaningful outcomes include the ability to inspire deeply, cough effectively, maintain
adequate oxygenation, participate in pulmonary physiotherapy, mobilize independently, and
avoid preventable respiratory deterioration. The 2024 review by Hemati and colleagues
emphasizes the importance of optimized analgesia, pulmonary hygiene, respiratory assessment,
and dynamic risk stratification in the nonoperative management of traumatic rib fractures. It also
highlights the continuing limitations of evidence supporting several respiratory-support strategies.
Non-pharmacological interventions are therefore integral to comprehensive management. These
include breathing exercises, incentive spirometry when appropriate, supported coughing, early
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mobilization, physiotherapy, and individualized respiratory monitoring. Patient education can
improve adherence to prescribed treatment and encourage early recognition of warning signs,
including worsening breathlessness, fever, increasing chest pain, or declining functional capacity.
In selected patients with unstable chest-wall injuries or persistent mechanical impairment, surgical
stabilization may also be considered following multidisciplinary assessment.

Rationale and scientific significance

Despite advances in trauma care, important uncertainties remain regarding the comparative
effectiveness of analgesic regimens, the optimal selection of regional anesthesia techniques, the
influence of individual drugs on pulmonary complications, and the long-term consequences of
analgesic exposure. Variability in patient characteristics, fracture severity, outcome definitions,
and institutional protocols complicates the interpretation and generalization of published findings.
Moreover, improvements in pain scores do not necessarily translate into reductions in
pneumonia, intensive care admission, mortality, or hospital length of stay. These distinctions
underscore the need for critical appraisal of both clinical efficacy and patient-centered outcomes.
An integrated scientific evaluation of rib fracture management should examine pharmacological
interventions, clinical pharmacology, non-pharmacological supportive care, drug safety, and
pharmacovigilance within a unified evidence-based framework. Particular emphasis should be
placed on therapeutic benefit—risk assessment, rational analgesic selection, prevention of
medication-related harm, and identification of clinically relevant evidence gaps. Such an approach
can support more consistent clinical decision-making, improve the quality of medication
management, and strengthen multidisciplinary collaboration among trauma surgeons, emergency
physicians, anesthesiologists, clinical pharmacologists, pharmacists, nurses, and rehabilitation
specialists.

The scientific objective is to optimize pain relief while preserving respiratory function, minimizing
preventable complications, and ensuring the responsible use of medicinal products. Integrating
clinical evidence with systematic safety assessment and individualized treatment planning
provides a foundation for improving the quality, effectiveness, and safety of rib fracture care.

Rib Fracture Healing: Pathophysiological Foundations, Pharmacotherapeutic Interventions, Bone
Regeneration, and Evidence-Based Clinical Management

Rib fracture healing represents a coordinated biological process involving inflammatory signaling,
cellular recruitment, extracellular matrix synthesis, cartilaginous callus formation, mineral
deposition, and subsequent bone remodeling. The clinical management of this process requires
an integrated understanding of thoracic biomechanics, osteoimmunology, clinical pharmacology,
analgesic pharmacotherapy, nutritional physiology, and medication safety. Unlike therapeutic
strategies directed exclusively toward pain reduction, comprehensive rib fracture management
must simultaneously address fracture stabilization, respiratory function and prevention of
secondary pulmonary complications, preservation of functional capacity, and the biological
conditions necessary for skeletal repair. The therapeutic objective is therefore multidimensional:
to achieve adequate analgesia without compromising ventilation, minimize treatment-related
toxicity, maintain appropriate nutritional and metabolic conditions, and facilitate progressive
restoration of the structural and functional integrity of the thoracic cage.

The biological response to rib fractures begins with disruption of cortical bone, periosteal tissues,
adjacent soft tissues, and, in some injuries, intercostal neurovascular structures. Hemorrhage and
local tissue damage generate a fracture hematoma containing platelets, inflammatory cells,
cytokines, chemokines, and growth factors. This provisional biological environment supports
recruitment of immune cells and mesenchymal progenitor populations, initiates the removal of
damaged tissue, and establishes the signaling conditions for subsequent repair. The inflammatory
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phase is not merely a pathological consequence of trauma; it is an essential component of fracture
healing. Its regulation must therefore be distinguished from indiscriminate suppression of
inflammation, because inflammatory signaling participates in the recruitment and differentiation
of cells required for tissue regeneration.

The subsequent reparative phase involves the formation of granulation tissue, synthesis of
extracellular matrix, differentiation of osteogenic and chondrogenic cells, and development of a
fracture callus. Depending on the mechanical environment and local tissue conditions, healing
may proceed through combinations of intramembranous and endochondral ossification.
Osteoblasts synthesize osteoid, which subsequently undergoes mineralization, while
chondrocytes contribute to the cartilaginous scaffold that supports callus development in
appropriate mechanical conditions. Remodeling then progressively reorganizes newly formed
bone, replacing immature woven bone with more organized lamellar structures and restoring
structural competence. These processes are influenced by fracture displacement, local blood
supply, mechanical stability, age, metabolic status, comorbidities, and exposure to potentially
harmful substances.

Rib fractures have a distinctive clinical dimension because the injured structure participates
directly in ventilation. Pain during inspiration and coughing can restrict chest-wall excursion,
reduce inspiratory effort, and impair the clearance of respiratory secretions. Consequently, a
fracture that is biologically capable of healing may nevertheless produce substantial clinical
morbidity if pain remains inadequately controlled or if associated pulmonary injuries are
overlooked. Conversely, analgesia that produces excessive sedation or respiratory depression may
undermine the respiratory benefits sought through pain relief. The therapeutic strategy must
therefore coordinate bone healing with respiratory preservation rather than treating these
outcomes as independent objectives.

The pharmacotherapeutic armamentarium includes analgesics, selected anti-inflammatory
medicines, regional anesthetic techniques, and supportive treatments directed toward
documented nutritional or metabolic deficiencies. These interventions do not all act on the
fracture-healing process itself. Some primarily relieve pain; others modify inflammation or support
normal physiological processes involved in mineralization and tissue repair. Nutritional
supplements may correct inadequate intake or a confirmed deficiency, but they should not
automatically be interpreted as agents that accelerate rib union. This distinction is particularly
important when evaluating vitamin D, calcium, magnesium, zinc, vitamin C, vitamin K, protein
supplements, glucosamine, chondroitin, collagen products, and other biologically active
compounds. A central principle of this background is that biological plausibility does not establish
clinical efficacy. The fact that a nutrient participates in bone metabolism does not demonstrate
that supplementation above physiological requirements accelerates fracture healing. Similarly, a
medicine that reduces pain or inflammation does not necessarily improve the structural
regeneration of bone. Therapeutic recommendations must be based on clinical evidence, the
patient's nutritional and metabolic status, and a careful assessment of the benefits and risks of
the proposed intervention.

Biological Phases of Rib Bone Regeneration and the Role of the Inflammatory Response

The inflammatory phase of fracture healing is characterized by the formation of a hematoma,
activation of platelets, recruitment of neutrophils and monocytes, and differentiation of
monocyte-derived macrophages into functional phenotypes that participate in tissue repair.
Signaling molecules, including interleukin-mediated pathways, tumor necrosis factor,
transforming growth factor beta, vascular endothelial growth factor, and bone morphogenetic
proteins, contribute to the regulation of inflammation, angiogenesis, cell proliferation, and
osteogenic differentiation. The biological effects of these mediators depend on their
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concentration, temporal expression, cellular source, and interaction with the local mechanical and
metabolic environment.

The transition from inflammation to tissue regeneration requires tightly coordinated cellular
communication. Excessive or prolonged inflammation may interfere with repair, but early
inflammatory activity is indispensable for initiating the healing response. Consequently, the
pharmacological management of rib fractures should avoid assuming that the strongest anti-
inflammatory intervention is necessarily the most beneficial. The clinically appropriate objective
is to relieve pain and manage associated inflammatory symptoms while preserving patient safety
and avoiding unnecessary or prolonged exposure to medicines whose risks may outweigh their
benefits.

The proliferative and reparative phases involve the formation of vascularized connective tissue,
recruitment and differentiation of progenitor cells, extracellular matrix deposition, and
progressive mineralization. Angiogenesis is particularly important because newly formed tissue
requires an adequate supply of oxygen, nutrients, and metabolic substrates. Osteoblast activity
supports osteoid formation, whereas osteoclasts participate in the removal and remodeling of
mineralized tissue. These processes are regulated by interdependent signaling pathways, including
the receptor activator of nuclear factor kappa B ligand and osteoprotegerin system, as well as
pathways associated with Wnt signaling, parathyroid hormone, and local growth factors.
Mineralization depends on the availability and regulated handling of calcium and phosphate,
appropriate enzymatic activity, and the integrity of the extracellular matrix. Vitamin D contributes
to calcium and phosphate homeostasis and supports normal skeletal mineralization. However, the
physiological necessity of vitamin D does not mean that pharmacological supplementation in
vitamin D-replete individuals will necessarily accelerate the healing of an acute rib fracture. Clinical
investigations have not consistently demonstrated improved fracture union from vitamin D
supplementation alone, and the evidence remains heterogeneous across fracture types and
patient populations.

Mechanical conditions are equally important. Rib movement during breathing generates
repetitive forces at the fracture site, and excessive displacement may influence local stability and
healing conditions. Nevertheless, the thoracic cage cannot generally be immobilized in the same
manner as some limb fractures because chest-wall movement is necessary for ventilation.
Management must therefore balance pain reduction and protection of the injured area with
maintenance of respiratory excursion, effective coughing, and appropriate mobilization. External
compression that significantly restricts chest movement is generally inappropriate because it may
compromise ventilation and increase respiratory risk.

The remodeling phase continues after the initial clinical symptoms have improved. Newly formed
bone undergoes structural reorganization in response to mechanical loading and physiological
demands. The time required for recovery varies according to injury severity, fracture
displacement, age, metabolic health, and associated injuries. Pain may diminish before complete
biological remodeling has occurred, and persistent discomfort does not invariably indicate
nonunion. Clinical assessment should therefore integrate symptoms, function, injury
characteristics, and imaging when indicated rather than relying on pain intensity alone as a direct
measure of bone regeneration. These biological principles have direct implications for
pharmacotherapy. Medicines should be selected according to their established clinical indications
and patient-specific risk profiles, while nutritional and metabolic interventions should address
demonstrable needs. Experimental findings concerning osteoblast proliferation, cytokine
modulation, or mineral deposition may generate hypotheses for future treatment development,
but they cannot substitute for clinical evidence showing improved healing, reduced complications,
or better patient-centered outcomes.
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Pharmacological Management of Rib Fracture Pain and the Evidence for Multimodal Analgesia
Pharmacological management is a central component of rib fracture care because pain control
facilitates ventilation, coughing, movement, and participation in rehabilitation. The selection of
medicines should be based on the severity and functional consequences of pain, the patient's
physiological condition, associated injuries, and the balance between therapeutic benefit and
adverse effects. The principal pharmacological categories include non-opioid analgesics, non-
steroidal anti-inflammatory drugs, opioid analgesics, local anesthetics used in regional techniques,
and selected adjunctive agents in appropriately defined clinical circumstances.

The available literature supports a multimodal approach in which complementary interventions
are combined according to individual clinical needs. However, the evidence does not establish one
universally superior analgesic regimen for every patient with rib fractures. A systematic review of
randomized controlled trials published in the Journal of Clinical Anesthesia identified considerable
variation in study methods, analgesic techniques, and outcome measures. Epidural analgesia was
associated with reduced pain scores in the included evidence, but the authors emphasized that
limitations in study quality required cautious interpretation.

Non-steroidal anti-inflammatory drugs and cyclooxygenase inhibition

Non-steroidal anti-inflammatory drugs are widely used for acute musculoskeletal pain because
they inhibit cyclooxygenase-mediated prostaglandin synthesis. Cyclooxygenase-1 and
cyclooxygenase-2 contribute to prostanoid production, although their physiological roles and
patterns of expression differ. Inhibition of these pathways can reduce inflammatory sensitization
of peripheral nociceptors and thereby improve pain associated with tissue injury. Representative
medicines include ibuprofen, naproxen, diclofenac, ketorolac, and celecoxib. Their
pharmacological properties differ in cyclooxygenase selectivity, pharmacokinetics, available
formulations, duration of action, and adverse-effect profiles. The choice of agent should not be
based solely on its perceived analgesic potency. Renal function, gastrointestinal history,
cardiovascular risk, bleeding susceptibility, anticoagulant exposure, hypersensitivity, and
concurrent medication use should be considered before prescribing.

NSAIDs require particular consideration in patients with thoracic trauma because associated
injuries may include occult bleeding, hypovolemia, renal hypoperfusion, or other conditions that
increase the likelihood of adverse effects. Their use should also be evaluated in the context of
fracture healing. Prostaglandins participate in inflammatory signaling and bone repair, providing a
biological rationale for investigating whether cyclooxygenase inhibition influences union.
Nevertheless, mechanistic concerns should not be interpreted as proof that every short course of
NSAIDs causes delayed healing.

The Eastern Association for the Surgery of Trauma and the Orthopaedic Trauma Association have
supported NSAID use for acute pain after traumatic orthopedic fractures when the analgesic
benefits outweigh the relatively small overall increase in nonunion risk identified in the evidence
they reviewed. The magnitude of risk may depend on the specific agent, duration of exposure,
dose, and clinical circumstances. For rib fractures specifically, the principal rationale for NSAIDs is
analgesia and opioid-sparing treatment rather than a demonstrated direct effect on rib
regeneration. They should not be represented as bone-regenerative agents. Their potential value
lies in improving pain control while limiting reliance on other analgesics, provided that the
patient's contraindications and risk factors have been appropriately assessed.

Paracetamol and non-opioid analgesia

Paracetamol, also known as acetaminophen, is frequently incorporated into multimodal analgesic
regimens. It has analgesic and antipyretic activity, although its mechanism of action is not fully
explained by a single established pathway. Unlike conventional NSAIDs, paracetamol has relatively
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limited peripheral anti-inflammatory activity at usual therapeutic exposure. Its inclusion may help
reduce the need for opioid rescue medication in selected patients, but the magnitude of its
specific contribution to rib fracture outcomes remains uncertain. The available clinical literature
includes studies comparing oral and intravenous administration and studies evaluating
paracetamol in relation to other analgesics. These investigations do not establish that a particular
formulation is superior for all rib fracture patients.

The major safety consideration is dose-dependent hepatotoxicity following excessive cumulative
exposure. Risk assessment should include hepatic function, nutritional status, relevant alcohol
exposure, and all combination products containing paracetamol. The same active ingredient may
be present in several prescribed or non-prescribed medicines, creating the possibility of
inadvertent duplication. Therefore, medication reconciliation and clear instructions about total
daily exposure are integral to safe use. Paracetamol is best understood as an analgesic component
of supportive treatment. It does not directly stabilize the fracture, and there is insufficient
evidence to classify it as an agent that accelerates bone union.

Opioid analgesics and the balance between analgesia and respiratory safety

Opioid analgesics remain relevant when pain is severe or inadequately controlled by suitable non-
opioid interventions. Medicines in this category include morphine, oxycodone, hydromorphone,
and fentanyl, although their routes of administration, pharmacokinetic profiles, potency, and
clinical indications differ. Opioids act predominantly through opioid receptors, particularly the mu-
opioid receptor, modifying nociceptive transmission and the perception of pain.

Their therapeutic effectiveness must be balanced against adverse effects that are especially
important in thoracic trauma. Sedation, respiratory depression, nausea, vomiting, constipation,
impaired alertness, and falls may interfere with recovery. Respiratory depression is particularly
concerning because rib fracture pain can already restrict inspiration and coughing. The addition of
opioid-induced ventilatory suppression may worsen respiratory compromise in susceptible
patients.

Risk is influenced by age, frailty, baseline respiratory function, sleep-disordered breathing, renal
or hepatic impairment, previous opioid exposure, and concurrent use of central nervous system
depressants. Medicines such as benzodiazepines and other sedating agents may produce additive
effects. The selection, route, and intensity of opioid treatment should therefore be individualized,
with repeated assessment of pain, respiratory status, alertness, and functional response. The
therapeutic endpoint should be adequate analgesia that enables deep inspiration, effective
coughing, and mobilization rather than complete elimination of all pain at any cost. Where opioids
are necessary, the regimen should be reviewed regularly, with attention to the continuing
indication and opportunities to reduce exposure as the patient improves. Discharge planning
should include appropriate medication instructions and consideration of safe storage, duration,
and discontinuation.

Opioids have no established role as direct promoters of rib bone regeneration. Their function is
symptomatic pain control. Their potential benefits and harms must be evaluated using clinical
outcomes rather than analgesic potency alone.

Regional analgesia and local anesthetic techniques

Regional analgesia can provide targeted pain relief and may reduce systemic analgesic
requirements. Techniques used in selected rib fracture patients include thoracic epidural
analgesia, thoracic paravertebral blockade, intercostal nerve blocks, erector spinae plane blocks,
and serratus anterior plane blocks. These techniques differ in anatomical target, expected
distribution of analgesia, technical requirements, duration, and potential complications.
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Local anesthetics, including bupivacaine, ropivacaine, and lidocaine, inhibit voltage-gated sodium
channels and interrupt nerve impulse conduction. Their use in regional techniques requires careful
selection of the drug, concentration, total dose, route, and administration technique. The choice
is influenced by patient characteristics, the anatomical site, expected duration of analgesia, and
the experience of the clinician performing the procedure.

Potential complications include local anesthetic systemic toxicity, bleeding, infection, unintended
neural injury, and technique-specific hemodynamic effects. Anticoagulation and coagulation
status are especially relevant when considering neuraxial or deep regional procedures. These
factors should be evaluated according to current procedural guidance and institutional protocols.
Evidence for regional analgesia is encouraging in selected clinical circumstances, but uncertainty
remains regarding the comparative superiority of individual techniques across all outcomes. The
systematic review of randomized trials published found evidence of pain reduction with epidural
analgesia while emphasizing the limitations of the available studies. Regional techniques should
therefore be considered components of an individualized multimodal strategy rather than
universal replacements for systemic analgesia. Their principal established purpose is pain control;
any downstream improvement in respiratory function or recovery must be evaluated through
appropriate clinical outcomes.

Other analgesic adjuncts and investigational approaches

Ketamine, intravenous lidocaine, gabapentinoids, and other adjunctive agents have been
considered in selected acute pain settings. Their use in rib fracture management requires
particular caution because evidence derived from other types of pain cannot automatically be
extrapolated to thoracic trauma.

Ketamine acts primarily through antagonism of N-methyl-D-aspartate receptors and may
influence central sensitization and pain processing. However, the available evidence does not
establish a universal benefit for ketamine infusion in rib fracture patients. Potential adverse effects
include perceptual disturbances, dysphoria, cardiovascular stimulation, and other effects
requiring appropriate clinical monitoring.

Intravenous lidocaine has been investigated as an adjunct for acute pain, but evidence specific to
rib fractures remains limited. Its therapeutic window and potential for neurological and
cardiovascular toxicity require appropriate patient selection and monitoring. Gabapentinoids may
be relevant to selected neuropathic pain conditions, but routine use for uncomplicated acute rib
fracture pain should not be assumed to provide additional benefit; sedation and dizziness may
also be problematic.

Muscle relaxants and sedating adjuncts should not be added routinely without a clear indication,
because their adverse effects may complicate respiratory assessment and mobility. Similarly,
corticosteroids should not be used solely to accelerate rib fracture healing in the absence of
another established indication. No general pharmacological rationale justifies treating every
component of post-traumatic inflammation with systemic corticosteroids.

The governing principle is that an adjunct should be incorporated only when its expected clinical
benefit, evidence base, and safety profile justify its use. The addition of more medicines does not
necessarily improve outcomes and may increase the complexity of treatment, the probability of
drug interactions, and the burden of adverse effects.

Nutritional Substrates, Minerals, Vitamins, and Biologically Active Compounds in Bone Healing
Vitamin D3 and calcium homeostasis

Vitamin Ds, or cholecalciferol, is a fat-soluble vitamin involved in calcium and phosphate
homeostasis and normal skeletal mineralization. Following hepatic conversion to 25-
hydroxyvitamin D and subsequent renal and extrarenal metabolism, vitamin D metabolites
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participate in regulating intestinal calcium absorption, phosphate handling, and bone metabolism.
The biologically active metabolite, calcitriol, influences gene expression through the vitamin D
receptor and contributes to mineral homeostasis.

Vitamin D status is relevant to bone health, particularly in individuals with inadequate intake,
limited sun exposure, malabsorption, osteoporosis, or other conditions affecting mineral
metabolism. However, its role in preventing deficiency must be distinguished from the question
of whether supplementation accelerates the healing of an established fracture.

A systematic review of vitamin D supplementation in fracture patients included fourteen studies
involving 2,734 participants. Most studies did not demonstrate consistent improvements in
fracture union or functional outcomes attributable to vitamin D supplementation alone. Some
studies reported favorable findings, but the evidence was heterogeneous and the positive results
were not sufficiently robust to establish routine supplementation as a fracture-healing
intervention for every patient.

A separate systematic review examining vitamin D status and fracture healing likewise found that
human evidence remained inconclusive. The studies differed in definitions of deficiency,
supplementation regimens, fracture types, and outcome measures.

The appropriate clinical interpretation is that vitamin D deficiency should be identified and
managed when indicated, but supplementation should not be presented as a proven accelerator
of rib union in vitamin D-replete patients. Where deficiency is suspected or established, decisions
about testing and treatment should reflect clinical risk factors, laboratory findings, comorbidities,
and applicable guidance.

Available formulations include oral drops, capsules, tablets, and combination products.
Commercial products may contain different amounts of cholecalciferol, so the concentration or
strength must be confirmed from the specific product label. Calcitriol and other active vitamin D
analogues are pharmacologically distinct from routine cholecalciferol supplementation and
require more specialized indications and monitoring because excessive exposure may cause
hypercalcemia or other complications.

Calcium salts and skeletal mineralization

Calcium is a principal mineral constituent of bone and is essential for normal skeletal
mineralization, neuromuscular function, and cellular signaling. During fracture repair, calcium and
phosphate contribute to mineral deposition within the developing extracellular matrix. Adequate
calcium intake is therefore necessary for normal bone physiology.

Calcium carbonate and calcium citrate are commonly used supplemental salts. Their elemental
calcium content differs, and the mass of the salt is not equivalent to the quantity of elemental
calcium delivered. Product strength and elemental calcium content should consequently be
distinguished when describing formulations in scientific publications.

The rationale for calcium supplementation is strongest when dietary intake is inadequate,
requirements are not met, or a relevant clinical condition warrants supplementation. It is not
established that providing additional calcium beyond physiological requirements accelerates
healing of an uncomplicated rib fracture. Excessive supplementation may produce adverse effects,
including constipation and, in susceptible patients, hypercalcemia or nephrolithiasis. Renal
function, stone history, total dietary intake, and concomitant medicines should inform clinical
decisions.

Calcium and vitamin D are often discussed together because their physiological functions are
complementary. Nevertheless, combined supplementation should not be assumed to improve
fracture union simply because both nutrients participate in bone metabolism. The evidence for
fracture healing must be assessed separately from evidence relating to deficiency correction, bone
mineral density, or long-term fracture prevention.
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Protein intake, amino acids, and collagen synthesis

Protein provides amino acids required for tissue repair, collagen synthesis, enzyme production,
immune function, and maintenance of skeletal muscle. Inadequate protein intake may
compromise recovery, particularly in older adults, individuals with malnutrition, and patients with
substantial trauma-related metabolic demands.

Collagen constitutes a major organic component of bone matrix and provides a scaffold upon
which mineralization occurs. Amino acids such as glycine, proline, and lysine participate in collagen
structure and synthesis. However, the physiological importance of these substrates does not
establish that high-dose supplementation improves rib fracture union in individuals who already
consume adequate protein.

Clinical assessment should prioritize nutritional adequacy, energy intake, and identification of
malnutrition. Oral nutritional supplements or targeted protein support may be appropriate when
intake is inadequate or nutritional requirements are increased. The choice of formulation should
consider renal function, gastrointestinal tolerance, dietary restrictions, and the patient's overall
nutritional plan.

Hydrolyzed collagen supplements have been investigated for several musculoskeletal outcomes,
but evidence directly demonstrating improved healing of acute rib fractures is insufficient.
Collagen products should therefore be described as potential nutritional adjuncts rather than
established fracture-regenerative medicines. Their composition varies considerably, and a
product's labeled protein or collagen content does not establish clinical efficacy for bone union.

Vitamin C and connective tissue repair

Vitamin C, or ascorbic acid, is required for normal collagen synthesis and contributes to antioxidant
defense. It functions as a cofactor in enzymatic reactions involved in collagen maturation and
supports several aspects of normal connective-tissue physiology. Severe deficiency can impair
tissue repair, while adequate intake supports normal physiological function.

However, supplementation in individuals without deficiency has not been established as a reliable
method for accelerating rib fracture healing. The presence of an essential biochemical role does
not mean that progressively increasing intake produces a proportional increase in collagen
synthesis or fracture union. Physiological processes are regulated, and additional substrate may
not improve outcomes when substrate availability is already adequate.

Vitamin C is available in tablets, capsules, powders, and combination supplements with differing
strengths. High supplemental exposure may cause gastrointestinal symptoms and can be
problematic in some patients predisposed to oxalate kidney stones or iron overload. The clinical
objective should be adequate intake and correction of deficiency rather than indiscriminate high-
dose supplementation.

Vitamin K and bone matrix proteins

Vitamin K is involved in the gamma-carboxylation of several proteins, including osteocalcin, which
participates in bone matrix biology. Vitamin K-dependent biochemical processes are important to
normal physiology, but the clinical benefit of supplementation for accelerating acute rib fracture
union has not been established sufficiently to support routine use as a fracture-healing treatment.
Vitamin K supplementation is particularly important to evaluate in patients taking warfarin or
related vitamin K antagonists. Abrupt changes in vitamin K intake can alter anticoagulant effects
and complicate the management of bleeding and thromboembolic risk.

A balanced dietary intake is generally preferable to introducing supplements without a defined
indication. Any supplementation decision should account for anticoagulation, comorbidities,
dietary status, and the evidence supporting the proposed use.
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Magnesium, zinc, and phosphate metabolism

Magnesium participates in numerous enzymatic reactions, energy metabolism, neuromuscular
function, and mineral homeostasis. Zinc contributes to protein synthesis, cellular proliferation,
immune function, and the activity of enzymes involved in tissue repair. Phosphate is an essential
component of hydroxyapatite and is tightly regulated through intestinal absorption, renal
handling, hormonal pathways, and skeletal exchange.

Deficiencies in these minerals can compromise normal physiological processes and may warrant
correction. Nevertheless, evidence that supplementation above physiological requirements
accelerates rib fracture healing remains limited. A systematic review of nutraceuticals for adult
fracture healing published in 2026 emphasized that high-quality clinical evidence remains limited
for many commonly promoted supplements, including magnesium, zinc, vitamin C, and other
compounds.

Supplementation should therefore be based on nutritional assessment, laboratory findings where
appropriate, clinical context, and known safety considerations. Excessive zinc intake can interfere
with copper metabolism, while magnesium supplements may cause gastrointestinal effects and
require caution in significant renal impairment. Phosphate preparations also require careful use
in patients with renal or metabolic disorders.

Glucosamine and chondroitin: distinction between cartilage support and bone regeneration
Glucosamine and chondroitin sulfate are commonly marketed as supplements for joint health and
are frequently discussed in relation to osteoarthritis and cartilage metabolism. Their proposed
biological effects concern components of the extracellular matrix and cartilage-related processes
rather than direct restoration of a fractured rib.

Glucosamine is an amino sugar involved in biochemical pathways associated with
glycosaminoglycan synthesis, while chondroitin sulfate is a sulfated glycosaminoglycan present in
cartilage and other connective tissues. These biological functions provide a rationale for studying
their potential effects in degenerative joint disease, but they do not establish that either
compound accelerates fracture callus formation, improves rib union, or prevents nonunion.
There is insufficient high-quality clinical evidence to recommend glucosamine or chondroitin
specifically for the regeneration of rib bone following traumatic fracture. They should not be
described as established osteogenic agents or substitutes for adequate nutrition, appropriate
fracture management, or treatment of confirmed metabolic deficiencies. Their use for other
indications should be evaluated independently, with attention to product quality, interactions, and
patient-specific contraindications.

For scientific accuracy, glucosamine and chondroitin should be included in the background as
examples of commercially available biologically active compounds whose proposed
musculoskeletal benefits require careful differentiation from evidence of fracture healing. A
review should explicitly avoid implying that their use is supported by clinical evidence for rib
regeneration.

Other Biologically Active Compounds and Pharmacological Agents Relevant to Skeletal Repair
Omega-3 fatty acids and inflammatory modulation

Omega-3 polyunsaturated fatty acids, particularly eicosapentaenoic acid and docosahexaenoic
acid, participate in lipid signaling and the biosynthesis of specialized pro-resolving mediators.
These mediators contribute to the regulation and resolution of inflammatory responses. Their
effects on inflammatory signaling, cellular membranes, and metabolic pathways have generated
interest in their potential role in musculoskeletal health.

Nevertheless, the relationship between omega-3 supplementation and clinical fracture healing
remains uncertain. Experimental observations involving inflammation or osteoblast activity do not
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establish improved fracture union in humans. Omega-3 products may also influence platelet
function, and their use should be reviewed in patients receiving anticoagulants or antiplatelet
medicines, particularly when traumatic bleeding is a concern. They should not be prescribed
specifically to accelerate rib regeneration without adequate supporting evidence.

Collagen peptides, amino acid formulations, and nutritional adjuncts

Collagen peptides and amino acid formulations are marketed for connective-tissue and
musculoskeletal support. Their proposed mechanisms include supplying amino acid substrates for
extracellular matrix synthesis and influencing cellular signaling associated with tissue
maintenance. The clinical significance of these effects depends on formulation, dose, nutritional
status, and the characteristics of the population studied.

For patients with inadequate protein intake, a nutritionally complete intervention may be more
appropriate than a single isolated supplement. In contrast, adding collagen peptides to an already
adequate diet has not been demonstrated to accelerate traumatic rib fracture union reliably.
Research should distinguish biochemical markers, subjective pain outcomes, bone mineral
density, and actual clinical or radiographic fracture union because these endpoints represent
different dimensions of biological and clinical response.

Creatine and preservation of skeletal muscle function

Creatine participates in cellular energy buffering through the phosphocreatine system and has
been studied primarily in relation to muscle performance, exercise adaptation, and preservation
of lean mass. Its potential relevance during fracture recovery concerns muscle function and
physical rehabilitation rather than direct osteogenesis. Maintaining muscle strength and mobility
may contribute to functional recovery, especially in older adults or patients whose injuries lead to
prolonged inactivity. However, there is insufficient evidence to classify creatine as a treatment
that directly accelerates rib fracture healing. Supplementation should be evaluated according to
nutritional needs, exercise or rehabilitation objectives, renal considerations, and the patient's
broader clinical condition.

Antioxidants and oxidative stress

Oxidative stress is involved in inflammatory signaling, cellular injury, and several aspects of bone
metabolism. Antioxidant compounds, including vitamins C and E and selected dietary polyphenols,
have consequently been investigated in experimental models of tissue repair. Their biological
effects may vary according to concentration, timing, molecular structure, and the physiological
environment. It is important to distinguish normal redox signaling from pathological oxidative
stress. Reactive oxygen species also participate in cellular signaling and physiological processes
involved in repair. Consequently, the assumption that higher antioxidant exposure necessarily
improves fracture healing is scientifically unjustified. Excessive supplementation may introduce
toxicity, alter medication effects, or provide no additional benefit when nutritional intake is
adequate. Antioxidant supplementation should therefore be considered primarily in relation to
documented nutritional requirements or other established indications. The available evidence
does not justify routine high-dose antioxidant treatment as a method of accelerating rib bone
regeneration.

Parathyroid hormone analogues and osteoanabolic therapy

Parathyroid hormone has a central role in calcium and phosphate regulation, while intermittent
administration of selected parathyroid hormone analogues can stimulate osteoblast activity and
bone formation in established clinical indications. Teriparatide is an example of an osteoanabolic
medicine used in the management of selected patients with osteoporosis and high fracture risk.
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Its physiological effects have prompted investigation into possible applications in fracture healing.
However, evidence concerning accelerated union remains inconsistent, and a treatment's
established role in osteoporosis does not establish an indication for routine use after an acute rib
fracture. The decision to use osteoanabolic treatment should be based on an established
indication, such as an appropriate osteoporosis treatment plan, rather than an assumption that it
will directly accelerate rib healing. Abaloparatide is another osteoanabolic agent used for selected
osteoporosis indications. It should likewise not be represented as standard treatment for
traumatic rib fractures. Both agents require specialist assessment and consideration of
contraindications, adverse effects, treatment objectives, and relevant monitoring.

Bisphosphonates, denosumab, and other antiresorptive agents

Bisphosphonates, including alendronate, risedronate, and zoledronic acid, reduce osteoclast-
mediated bone resorption. Denosumab inhibits receptor activator of nuclear factor kappa B ligand
and reduces osteoclast formation and activity. These medicines are used in selected osteoporosis
and other bone disorders, but their effects on bone turnover should not be conflated with a direct
capacity to accelerate fracture union. Clinical evidence reviewed in the literature on
pharmacological approaches to fracture healing has not established that commonly used
bisphosphonates or denosumab consistently accelerate bone healing. Their established
indications and potential benefits in reducing future fracture risk must be considered separately
from the treatment of an acute rib fracture. Patients already receiving antiresorptive treatment
should not automatically discontinue it solely because a rib fracture has occurred. Decisions about
continuation, interruption, or modification require assessment of the underlying indication,
fracture risk, treatment history, and potential complications. Particular caution is necessary in
patients with advanced renal impairment, hypocalcemia, or other contraindications relevant to
the specific medicine.

Calcitonin and investigational fracture-healing applications

Calcitonin affects calcium homeostasis and inhibits osteoclast activity. It has established uses in
selected clinical contexts, although its role in fracture healing remains uncertain. Some clinical
investigations have suggested potential benefits in selected fracture-related outcomes, but this
does not establish calcitonin as a standard treatment for traumatic rib fractures. Its inclusion in a
pharmacological background should therefore distinguish between established indications,
investigational applications, and unsupported routine use. Any consideration of calcitonin must
account for the specific formulation, clinical indication, contraindications, adverse effects, and
applicable regulatory guidance.

Statins and other experimental osteomodulatory agents

Statins inhibit hydroxymethylglutaryl-coenzyme A reductase and are primarily prescribed for lipid
disorders and cardiovascular risk reduction. Experimental studies have explored possible effects
on bone metabolism and osteogenic signaling, but such findings do not establish clinical efficacy
in accelerating rib fracture union.

Similarly, experimental investigations of growth factors, bone morphogenetic proteins, cellular
therapies, and other osteomodulatory compounds may provide insights into skeletal repair. Their
clinical relevance depends on the evidence for the particular intervention, route, indication, safety
profile, and fracture type. These approaches should not be conflated with routinely recommended
treatment for uncomplicated rib fractures. The overarching conclusion is that the presence of
biological activity in bone-related pathways is insufficient to justify a therapeutic
recommendation. Agents should be classified according to their established indications, evidence
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of clinically meaningful benefit, safety characteristics, and the distinction between experimental
findings and demonstrated patient outcomes.

Non-Pharmacological Interventions Supporting Rib Fracture Recovery

Respiratory physiotherapy and pulmonary hygiene

Respiratory physiotherapy constitutes a fundamental component of rib fracture management
because pain-related respiratory restriction may compromise ventilation and secretion clearance.
Its objectives include maintaining adequate inspiratory effort, facilitating effective coughing,
supporting pulmonary expansion, and reducing the consequences of immobility. These
interventions should be individualized according to the patient's respiratory status, injury severity,
cognitive capacity, and ability to participate safely.

Supported coughing, deep-breathing exercises, appropriate positioning, and mobilization may be
incorporated into structured respiratory care. Analgesia should be coordinated with these
interventions so that pain does not unnecessarily prevent participation. However, respiratory
exercises should not be considered substitutes for assessment of associated thoracic injuries or
treatment of respiratory deterioration. Incentive spirometry may be used as part of a broader
respiratory management plan, particularly when patients can understand and perform the
technique. Its effectiveness depends on appropriate instruction, adherence, baseline pulmonary
function, and the wider clinical context. A single respiratory measurement should not replace
comprehensive assessment of breathing, oxygenation, cough effectiveness, and clinical
progression.

Early mobilization and functional rehabilitation

Prolonged immobility can contribute to deconditioning, reduced muscle strength, loss of
functional independence, and additional complications, particularly in older adults. Early
mobilization, when clinically safe, supports the maintenance of mobility and the gradual return to
usual activities. Rehabilitation should be adapted to pain severity, fracture stability, oxygenation,
associated injuries, and pre-existing functional limitations.

Patients with frailty or impaired balance may require assistance to reduce falls risk. Functional
goals can include independent transfers, safe walking, effective coughing, adequate oral intake,
and progressive resumption of daily activities. These outcomes are clinically meaningful because
successful rib fracture management involves more than radiographic healing.

Surgical stabilization of selected rib fractures

Surgical stabilization may be considered for selected patients with flail chest, substantial fracture
displacement, chest-wall instability, or persistent impairment despite appropriate non-operative
management. Decisions should involve trauma and thoracic surgical expertise and take into
account anatomical findings, respiratory function, associated injuries, comorbidities, procedural
risks, and the anticipated benefits of stabilization. Surgical stabilization should not be presented
as universally necessary for multiple rib fractures. Its indications depend on the individual clinical
situation and the evidence supporting intervention in that population. Likewise, it does not
eliminate the need for adequate analgesia, pulmonary care, mobilization, and medication-safety
monitoring.

Nutrition, lifestyle, and modifiable risk factors

Adequate nutrition supports normal bone metabolism and tissue repair. Nutritional assessment
should consider energy intake, protein adequacy, calcium intake, vitamin D status where clinically
indicated, alcohol exposure, smoking, and conditions associated with malabsorption or metabolic
bone disease. Correction of deficiencies is an important component of general recovery, but
supplementation beyond physiological requirements should not be assumed to improve fracture
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union. Smoking cessation is relevant because tobacco exposure is associated with adverse skeletal
and general health outcomes. Excessive alcohol consumption may also compromise nutritional
status, increase falls risk, and complicate medication safety. These factors should be considered
in individualized recovery planning. Patients should receive guidance on safe analgesic use,
respiratory exercises, gradual activity, and warning signs requiring urgent assessment. Worsening
breathlessness, new or increasing chest pain, fever, confusion, hemoptysis, or other signs of
clinical deterioration require prompt medical evaluation rather than escalation of supplements or
self-medication.

Evidence-Based Interpretation of Bone-Regenerative Treatments

A critical distinction must be maintained between treatments that support normal physiological
bone health and interventions demonstrated to improve fracture healing. Vitamin D and calcium
are essential to mineral metabolism, protein is necessary for tissue synthesis, and several
micronutrients participate in cellular repair. These facts establish biological relevance, but they do
not prove that additional supplementation improves union in individuals who are already
nutritionally sufficient.

The same distinction applies to medicines used for osteoporosis. Antiresorptive agents may
reduce future fracture risk in appropriately selected patients, while osteoanabolic agents may be
indicated for specific osteoporosis populations. Neither role automatically establishes a
therapeutic indication for accelerating healing of an acute rib fracture. Decisions about existing
osteoporosis treatment should be based on the underlying disease and relevant clinical guidance.
A systematic review of pharmacological interventions for fracture healing found that clinical
evidence for several proposed bone-modifying agents remained inconsistent. The review did not
establish that commonly used bisphosphonates, denosumab, vitamin D and calcium
supplementation, or ibuprofen consistently improved fracture healing across the investigated
populations. Evidence concerning parathyroid hormone analogues was also not definitive. These
findings reinforce the need for careful interpretation of proposed bone-regenerative products.
Supplements marketed for joint health, connective-tissue support, or antioxidant activity should
not be described as proven rib-healing therapies unless clinical evidence directly supports that
claim. In particular, glucosamine and chondroitin should be distinguished from established
interventions for correcting nutritional deficiencies or managing acute fracture pain.

Clinical Pharmacovigilance and Pharmacosafety in Rib Fracture Management

Pharmacovigilance should be integrated throughout the treatment pathway, from initial
medication reconciliation to discharge and follow-up. Rib fracture patients may receive several
medicines within a short period, increasing the possibility of duplicate ingredients, interactions,
inappropriate dosing, and adverse effects. NSAIDs require assessment of gastrointestinal bleeding
risk, renal function, cardiovascular disease, anticoagulant exposure, and concurrent nephrotoxic
medicines. Paracetamol requires attention to cumulative exposure and hepatic risk. Opioids
require monitoring for sedation, respiratory depression, constipation, and impaired mobility.
Regional anesthetic techniques require appropriate procedural safeguards and monitoring for
local anesthetic toxicity.

Nutritional supplements should also be included in medication reconciliation. Products containing
calcium, vitamin D, vitamin K, magnesium, or zinc may interact with prescribed medicines or create
excessive cumulative exposure when several products are taken concurrently. Vitamin K intake is
particularly relevant for patients receiving warfarin, while calcium and magnesium can interfere
with the absorption of selected oral medicines if taken together. The nature and clinical
importance of each interaction depend on the specific products and prescribing context. A
comprehensive medication-safety assessment should evaluate the indication for every medicine,
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the intended duration of treatment, the evidence supporting its use, the potential for interactions,
and the criteria for discontinuation. This process helps prevent the assumption that more
medicines necessarily provide better recovery.

Research Gaps and Priorities for Future Investigation

Several important research questions remain unresolved. High-quality clinical trials are needed to
compare multimodal analgesic regimens using standardized definitions of pain, respiratory
function, opioid consumption, adverse effects, and functional recovery. Comparative studies of
regional analgesic techniques should account for differences in fracture patterns, patient
characteristics, operator experience, and co-interventions. Research concerning nutritional
interventions should distinguish patients with documented deficiencies from those with adequate
baseline nutritional status. Trials should evaluate clinically meaningful outcomes, including time
to union, complications, functional recovery, and safety, rather than relying exclusively on
biochemical markers or experimental evidence. Rib-specific studies are especially important
because findings from long-bone fractures cannot necessarily be generalized to thoracic skeletal
injuries. Studies of glucosamine, chondroitin, collagen peptides, antioxidants, and other
nutraceuticals should be interpreted cautiously until adequately powered clinical trials establish
relevant benefits. Investigations of osteoporosis medicines should similarly distinguish treatment
of the underlying metabolic bone disorder from the proposed acceleration of acute fracture
healing. Future systematic reviews should use transparent eligibility criteria, reproducible
database searches, independent screening and data extraction where feasible, structured risk-of-
bias assessment, and appropriate synthesis methods consistent with PRISMA reporting principles.
The certainty of evidence should be assessed explicitly, and conclusions should reflect the
limitations of the included studies.

AIM AND OBJECTIVES

The aim of this scientific review is to critically evaluate the pharmacological and non-
pharmacological management of rib fractures, emphasizing the pharmacotherapeutic
armamentarium, medicinal product classification, pharmacodynamics, pharmacokinetics,
therapeutic efficacy, adverse drug reactions, drug toxicity, pharmacovigilance, and evidence-
based strategies for optimizing analgesia, respiratory function, fracture healing, patient safety,
and clinical outcomes.

METHODOLOGY

This systematic review was methodologically structured in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement to facilitate
transparent reporting, methodological reproducibility, comprehensive evidence identification,
and critical appraisal of the scientific literature concerning the pharmacological and non-
pharmacological management of rib fractures. The methodological framework was designed to
examine the pharmacotherapeutic armamentarium, medicinal product classification, clinical
pharmacology, pharmacodynamics, pharmacokinetics, analgesic efficacy, adverse drug reactions,
drug-induced toxicity, pharmacovigilance, pharmacosafety, bone-healing mechanisms, and
clinically relevant therapeutic outcomes. A comprehensive literature search was designed to
identify relevant publications in PubMed/MEDLINE, Scopus, Web of Science, Embase, and the
Cochrane Library. The search strategy incorporated Medical Subject Headings (MeSH), where
applicable, free-text terminology, and Boolean operators to optimize sensitivity and specificity.
Search terms included “rib fracture,” “multiple rib fractures,” “fracture pain,” “analgesia,”
“nonsteroidal anti-inflammatory drugs,” “NSAIDs,” “paracetamol,” “opioids,” “regional analgesia,”
“epidural analgesia,” “erector spinae plane block,” “serratus anterior plane block,” “bone healing,”
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“fracture union,” “vitamin D,” “calcium supplementation,” “pharmacotherapy,” “adverse drug
reactions,” “drug toxicity,” “pharmacovigilance,” and “evidence-based medicine.” Combinations
of these terms were employed to investigate therapeutic effectiveness, comparative safety,
pharmacological mechanisms, respiratory complications, and strategies for optimizing recovery.
The eligibility criteria were established according to the review objectives. Eligible publications
included randomized controlled trials, systematic reviews, meta-analyses, prospective and
retrospective observational studies, clinical practice guidelines, pharmacological investigations,
and relevant experimental studies addressing rib fractures, analgesic interventions, respiratory
outcomes, fracture healing, or medication-related safety. Studies involving adult and pediatric
populations were considered when their findings were relevant to the review questions;
population-specific differences were interpreted separately. Publications concerning isolated rib
fractures, multiple fractures, and rib fractures associated with thoracic trauma were considered.
Studies were excluded when they lacked substantive relevance to the research objectives,
presented insufficient methodological information, duplicated previously identified records, or
consisted of unsupported opinions without an identifiable evidentiary basis. Language restrictions
and publication-date limits were to be documented explicitly if applied.

Study selection was organized according to the PRISMA identification, screening, eligibility, and
inclusion framework. Following the removal of duplicate records, titles and abstracts were
assessed for relevance, after which potentially eligible full-text articles were examined against the
predefined inclusion and exclusion criteria. Reasons for full-text exclusion were documented to
improve auditability. The final number of identified, screened, excluded, and included publications
should be reported in a PRISMA 2020 flow diagram using verified screening records; no numerical
selection results should be inferred without completing the search and screening process. The
review was intended to integrate efficacy, tolerability, pharmacological plausibility, and patient
safety within an evidence-based framework. PRISMA 2020 was used as a reporting framework
rather than as a substitute for a prespecified protocol, systematic searching, risk-of-bias
assessment, or transparent evidence synthesis. Any claims concerning protocol registration,
independent reviewer participation, completed database searches, or the final number of
included studies must reflect the procedures actually performed.

RESULTS AND DISCUSSION

Integrated clinical assessment of rib fracture management

The integrated evaluation of rib fracture management demonstrates that successful treatment
depends on the interaction between injury severity, respiratory function, analgesic effectiveness,
patient-specific risk factors, and prevention of treatment-associated complications. Rib fractures
should not be regarded exclusively as localized skeletal injuries because their clinical
consequences extend to pulmonary mechanics, mobility, sleep quality, functional independence,
and overall recovery. The principal therapeutic priorities are to achieve adequate pain control,
preserve effective ventilation, facilitate secretion clearance, prevent pulmonary complications,
and minimize medication-related harm. Clinical management should be guided by the number and
displacement of fractures, associated thoracic injuries, respiratory status, hemodynamic stability,
age, comorbidities, and the patient's capacity to cough and mobilize. Older adults and individuals
with chronic pulmonary disease may require closer monitoring because reduced physiological
reserve can increase susceptibility to respiratory deterioration. Similarly, patients with multiple
fractures or concomitant pulmonary contusion may require more intensive analgesia, respiratory
support, and multidisciplinary intervention than those with uncomplicated isolated fractures. An
important finding of the available clinical evidence is that pain intensity alone does not adequately
represent treatment success. Assessment should also consider inspiratory capacity, oxygenation,
cough effectiveness, mobility, sleep, and the ability to participate in pulmonary rehabilitation.
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Consequently, a multidimensional outcome framework is more clinically informative than an
isolated numerical pain score.

Comparative evaluation of pharmacological interventions

Multimodal analgesia represents a central strategy for balancing pain reduction against
medication-associated risks. The literature indicates that combining non-opioid analgesics,
appropriately selected opioids, and regional anesthetic techniques may reduce reliance on
individual drug classes. A 2025 narrative review encompassing 47 randomized controlled trials
identified NSAIDs and paracetamol as important components of opioid-sparing strategies, while
also highlighting the continuing role of opioids in severe acute pain. However, heterogeneity in
treatment protocols and outcome measurements limits direct comparisons between
interventions.

Paracetamol may be appropriate for mild-to-moderate pain or as an adjunct to other analgesics.
NSAIDs may provide additional benefit by reducing inflammatory pain, but their use requires
assessment of renal function, gastrointestinal bleeding risk, cardiovascular disease, and
concurrent anticoagulant therapy. Opioids can provide effective analgesia when pain remains
severe; however, respiratory depression and sedation are particularly concerning in patients
whose respiratory mechanics are already compromised. Accordingly, treatment should be
individualized rather than based on a uniform pharmacological protocol.Table 1 summarizes the
principal therapeutic classes and their clinical considerations.

Table 1. Pharmacological interventions in rib fracture management: therapeutic roles and safety
considerations

Baseline analgesia and opioid-sparing - . .
Paracetamol Hepatotoxicity with excessive exposure
therapy
NSAIDS Analgesia and reduction of||Gastrointestinal bleeding, renal injury,
inflammatory pain cardiovascular risk
Obioids Treatment of severe or refractory|Respiratory  depression,  sedation,
P pain constipation
Local Regional analgesia and reduction of|Local anesthetic systemic toxicity and
anesthetics systemic analgesic requirements procedure-specific complications
Adjunctive Selected cases of persistent or||Agent-specific adverse reactions and
analgesics complex pain interactions

The table represents a qualitative synthesis of therapeutic considerations rather than a direct
comparative estimate of efficacy. Selection should be based on clinical indications,
contraindications, and individual benefit—risk assessment.

Regional anesthesia and respiratory outcomes

Regional analgesia is an important option for patients with multiple fractures, severe pain, or
inadequate response to systemic treatment. Thoracic epidural analgesia, paravertebral blocks,
erector spinae plane blocks, serratus anterior plane blocks, and intercostal nerve blocks offer
alternative approaches to pain control. Their relative suitability depends on fracture location,
hemodynamic status, coagulation abnormalities, associated injuries, and available expertise. A
systematic review of randomized clinical trials found that epidural analgesia was associated with
reduced pain scores, although the overall evidence was limited by methodological heterogeneity
and low certainty. The review did not establish sufficiently robust evidence to support definitive
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comparative recommendations for several newer regional techniques. These findings support a
cautious interpretation: regional anesthesia can improve analgesia in appropriately selected
patients, but improved pain scores should not automatically be equated with reduced mortality,
pneumonia, or hospitalization. Future studies should evaluate standardized respiratory outcomes,
opioid consumption, functional recovery, adverse events, and patient-reported quality of life.

Non-pharmacological management and pulmonary protection

Non-pharmacological interventions complement medication-based treatment by addressing the
physiological consequences of chest-wall pain. Appropriate measures include coached deep
breathing, supported coughing, mobilization, respiratory physiotherapy, and regular
reassessment of pulmonary function. Incentive spirometry may assist inspiratory exercises and
provide useful information about respiratory performance, although its effectiveness in
preventing complications should not be overstated. A comprehensive review published in 2024
identified pulmonary hygiene, multimodal analgesia, and dynamic risk assessment as central
components of nonoperative management. It also noted that evidence supporting some
respiratory-support interventions remains insufficient for definitive conclusions.

Table 2. Non-pharmacological strategies and intended clinical outcomes

Deep-breathing Inspiratory  performance and
exercises discomfort

Maintain inspiratory capacity

‘Supported coughing HFaciIitate secretion clearance HCough effectiveness ‘

Reduce immobility-related

Early mobilization L
complications

Mobility and tolerance of activity

Respiratory . Respiratory status and functional
: Support pulmonary function
physiotherapy progress

Encourage adherence and early||Understanding of instructions

Patient education L ) . . .
recognition of deterioration and warning signs

These interventions should be adapted to injury severity and patient tolerance. Worsening
dyspnea, declining oxygen saturation, fever, or deteriorating functional capacity warrants prompt
clinical reassessment.

Drug safety and pharmacovigilance

Drug safety is integral to therapeutic optimization because analgesic-related complications may
undermine the intended benefits of treatment. Relevant risks include opioid-induced respiratory
depression, NSAID-associated gastrointestinal and renal toxicity, paracetamol-associated
hepatotoxicity, and complications associated with regional anesthesia. Medication reconciliation,
appropriate dosing, interaction screening, and systematic monitoring are therefore essential.
Pharmacovigilance extends beyond individual prescribing decisions by supporting the detection,
assessment, understanding, and prevention of adverse drug reactions. In rib fracture care,
clinically relevant safety indicators include excessive sedation, respiratory compromise following
analgesic administration, gastrointestinal bleeding, acute kidney injury, and unexpected reactions
to local anesthetics. Suspected adverse reactions should be documented, managed, and reported
through applicable pharmacovigilance procedures.

Particular attention is required in older adults and patients with multimorbidity or polypharmacy.
The EAST practice management guideline on older adults with multiple rib fractures emphasizes
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that evidence remains limited for several nonoperative interventions, reinforcing the need for
individualized assessment and cautious interpretation of available findings.

The Integrated Scientific Appraisal of Pharmacological and Non-Pharmacological Management of
Rib Fractures: Pharmacotherapeutic Efficacy, Clinical Pharmacology, Pharmacosafety, Bone
Healing, and Therapeutic Optimization. The Results and Discussion section synthesize the available
evidence concerning rib-fracture management, integrating clinical effectiveness, pharmacological
mechanisms, comparative therapeutic strategies, medication safety, respiratory outcomes, and
the biological determinants of fracture healing. To maintain scientific integrity, the section must
distinguish findings established by clinical research from mechanistic hypotheses and emerging
therapeutic approaches. Because the completed literature-search records and extracted study-
level data have not been supplied, numerical pooled estimates, study counts, and statistical
significance values should not be invented. The following provides a detailed manuscript-ready
framework with seven titled tables for evidence synthesis.

Clinical and pharmacotherapeutic framework

Rib fractures constitute a clinically important manifestation of thoracic trauma because their
consequences extend beyond structural disruption of the chest wall. Pain-related restriction of
inspiration, reduced cough effectiveness, impaired secretion clearance, and diminished mobility
may contribute to atelectasis, pneumonia, and respiratory deterioration, particularly in older
adults and patients with multiple fractures, pulmonary contusion, or pre-existing cardiopulmonary
disease. Consequently, the principal therapeutic objective is not merely to reduce reported pain
intensity but to preserve ventilation, facilitate effective coughing, support early mobilization,
minimize complications, and maintain an acceptable safety profile. The management strategy
depends on fracture number and location, displacement, associated intrathoracic injury,
respiratory status, age, frailty, renal and hepatic function, concomitant medication use, and the
patient's baseline functional capacity. An isolated, uncomplicated fracture may be managed with
outpatient analgesia and explicit safety-netting, whereas multiple or displaced fractures,
hypoxemia, respiratory compromise, uncontrolled pain, or associated injuries may require
hospital admission, multidisciplinary assessment, and escalation of treatment. The evidence must
therefore be interpreted within a multidimensional clinical framework that integrates analgesic
effectiveness, respiratory function, treatment-related toxicity, feasibility, and patient-centered
outcomes. No single medication or intervention is universally appropriate for all rib-fracture
presentations.

Comparative evidence concerning analgesic interventions

Pain control is the central pharmacotherapeutic component of rib-fracture management because
nociceptive stimulation from fractured bone, periosteal injury, intercostal muscle damage, and
inflammation can substantially impair respiratory mechanics. The therapeutic challenge is to
achieve analgesia sufficient to permit deep inspiration, coughing, secretion clearance, sleep, and
mobilization while avoiding excessive sedation, respiratory depression, hemodynamic instability,
and medication-related organ toxicity. The systematic review by Hammal and colleagues,
published in the Journal of Clinical Anesthesia, evaluated randomized controlled trials of analgesic
interventions in hospitalized patients with rib fractures. The investigators reported substantial
heterogeneity in study methods and outcome measurement, generally limited evidence quality,
and lower pain scores with epidural analgesia compared with other modalities. However, the
authors emphasized that the methodological limitations precluded confident conclusions about
the superiority of individual interventions. These findings support an important interpretive
distinction: improvement in pain scores does not necessarily establish reductions in pneumonia,
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mechanical ventilation, hospital length of stay, or mortality. The clinical value of an analgesic
strategy must therefore be evaluated through both symptom-based and functional endpoints.

Multimodal analgesia and rational pharmacotherapeutic combinations

Multimodal analgesia combines agents or techniques with different mechanisms of action to
improve pain control while limiting exposure to any single medication class. In rib-fracture care, a
multimodal strategy may integrate paracetamol, an NSAID when appropriate, carefully titrated
rescue opioids, and regional analgesia for selected patients. Nonpharmacological measures,
including supported coughing, breathing exercises, positioning, and early mobilization, form part
of the same functional treatment strategy. The rationale is pharmacodynamic complementarity.
Paracetamol provides systemic analgesia without the peripheral anti-inflammatory effects
characteristic of conventional NSAIDs. NSAIDs reduce prostaglandin synthesis and inflammatory
nociceptive sensitization. Opioids reduce pain transmission and perception through opioid-
receptor activity, while regional anesthetic techniques interrupt nociceptive transmission at
selected neural pathways. These mechanisms can be complementary, although their combination
does not automatically guarantee additive clinical benefit.

A regimen should be assessed against predefined therapeutic targets: pain at rest, pain during
deep inspiration or coughing, ability to mobilize, respiratory rate, oxygenation where indicated,
sedation, and rescue-analgesic requirements. An improvement in resting pain without
improvement in cough effectiveness or respiratory effort may indicate that the intervention is
insufficiently addressing the patient's functional needs. The Eastern Association for the Surgery of
Trauma guideline on blunt thoracic trauma conditionally supports epidural analgesia and
multimodal analgesia over opioids alone, while acknowledging that the underlying evidence is of
very low quality. The recommendation should be interpreted as support for individualized
treatment rather than a requirement to administer epidural analgesia to every patient with rib
fractures. The choice of treatment must also account for contraindications. For example, renal
impairment, peptic ulcer disease, anticoagulant exposure, hemodynamic instability, hepatic
dysfunction, obstructive sleep apnea, frailty, and concomitant sedative use can materially alter
the benefit—risk balance. Treatment escalation is most defensible when a less invasive approach
fails to achieve adequate functional analgesia or when the severity of injury justifies a regional or
critical-care intervention.

Nonsteroidal anti-inflammatory drugs and paracetamol

NSAIDs remain important options for acute musculoskeletal pain because cyclooxygenase
inhibition decreases prostaglandin-mediated inflammation and nociceptor sensitization. Their use
in rib fractures, however, requires balancing analgesic benefit against gastrointestinal, renal,
cardiovascular, and bleeding-related risks. In trauma patients, these risks may be amplified by
dehydration, hemorrhage, hemodynamic instability, pre-existing kidney disease, or concurrent
antithrombotic treatment. The potential effect of NSAIDs on bone healing is complex.
Prostaglandins contribute to inflammatory signaling and bone remodeling, and experimental
evidence has raised questions about whether some NSAID exposures may influence fracture
repair. Nevertheless, mechanistic observations and findings from non-rib fractures cannot
establish that every NSAID, dose, or duration produces clinically significant delayed union in
patients with rib fractures. The appropriate interpretation is therefore one of individualized risk
assessment, particularly where prolonged treatment, high exposure, or additional healing risk
factors are present. Paracetamol may be incorporated into baseline analgesia when clinically
appropriate. Its principal limitation is hepatotoxicity associated with excessive total exposure,
including inadvertent duplication across combination products. Medication reconciliation is
therefore essential, especially when patients receive opioid—paracetamol combinations alongside
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separate over-the-counter preparations. Neither NSAIDs nor paracetamol should be regarded as
universally appropriate. Treatment selection should reflect injury severity, comorbidities,
contraindications, concurrent medication exposure, and the patient's response. The clinically
meaningful objective is adequate analgesia with the lowest avoidable treatment burden, not
simply the maximal reduction of inflammation or pain intensity.

Medicinal Product Strengths, Formulations, and Concentrations: Scientific Reporting Principles
The description of medicinal products in a scientific review requires precise differentiation
between pharmaceutical strength, concentration, administered dose, and cumulative exposure.
These terms are related but not interchangeable. A tablet may contain a specified mass of active
ingredient, whereas a liquid formulation may express the amount of drug per unit volume. An
injectable preparation may be described by both its concentration and the total quantity
contained in the vial or ampoule. For supplements, the labeled quantity of a salt may differ from
the amount of elemental mineral supplied. For example, calcium carbonate and calcium citrate
should be described with reference to elemental calcium when comparing nutritional
contributions. Similarly, vitamin D products may be labeled in micrograms or international units,
and the conversion must be applied consistently. The concentration of a local anesthetic solution
is commonly expressed as a percentage or mass per volume, whereas systemic analgesics are
often labeled by the amount of active ingredient per tablet, capsule, or unit volume. The following
table illustrates how common formulations may be described in a manuscript. These are examples
of marketed product strengths, not patient-specific prescriptions or recommended regimens.
Actual availability, labeling, concentrations, and permitted routes vary by manufacturer, country,
and formulation.

Table 3. Classification of Pharmacological Agents, Medicinal Product Formulations, Representative
Strengths, Therapeutic Indications, and Clinical Roles in Rib Fracture Management and Bone
Healing.

Tablets commonly containing
500 mg; oral liquids and
intravenous products have
formulation-specific
concentrations

Non-opioid Paracetamol
analgesic (acetaminophen)

Analgesia and opioid-
sparing treatment

Tablets commonly containing
Non-selective 200 mg or 400 mg; liquid||Analgesia and  anti-

I f
NSAID buprofen products have labeled|linflammatory effects
concentrations
Non-selective Nabroxen Tablets commonly containing||/Analgesia  and  anti-
NSAID P 250 mg or 500 mg inflammatory effects
Oral products commonly
NSAID Diclofenac con.talnmg 25 mg or 50 mg; Analgesm and anti-
topical products vary byl|linflammatory effects
formulation
Oral and parenteral Short-term analgesia in
NSAID Ketorolac formulations with product- g

selected clinical settings

specific strengths
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Selective COX-2

inhibitor

Celecoxib

Capsules commonly
containing 100 mg or 200 mg

Analgesia and  anti-

inflammatory effects

Opioid analgesic

Morphine

Immediate-release oral
products and injectable
preparations with variable
strengths

Severe pain
opioid analgesia

requiring

Opioid analgesic

Oxycodone

Immediate-release tablets or
capsules in product-specific
strengths

Severe pain
opioid analgesia

requiring

Opioid analgesic

Fentanyl

Injectable formulations and
specialized delivery systems
with distinct concentrations
or strengths

Analgesia in
appropriately monitored
clinical settings

Local anesthetic

Lidocaine

Injectable solutions
commonly available at 1% or
2%; other formulations differ

Regional anesthesia and
local analgesia

Local anesthetic

Bupivacaine

Injectable solutions
commonly available at 0.25%
or 0.5%

Regional analgesia

Local anesthetic

Ropivacaine

Injectable solutions
commonly available at 0.2%,
0.5%, or 0.75%

Regional analgesia

formulation

Common supplement
. strengths include 400 IU,||Correction or prevention
. . Cholecalciferol . . -
Vitamin D . . 1,000 IU, and 2,000 IU;|lof vitamin D deficiency
(vitamin Ds) . . -
prescription formulations|lwhen indicated
vary
. . . Oral capsules and other|Selected disorders of
Active vitamin D . . . . . .
. Calcitriol formulations in microgramicalcium and mineral
metabolite . .
guantities metabolism
Common tablet products
. contain 500 mg or 600 mg of||Correction of inadequate
Calcium . ) . )
Calcium carbonate||calcium carbonate;||calcium intake when
supplement . I
elemental calcium content is|indicated
lower
Calcium Product  strengths  vary;||Calcium
Calcium citrate elemental calcium content|supplementation when
supplement . .
depends on the formulation ||appropriate
Mineral Products vary substantially in||Correction of inadequate
Magnesium salts |jsalt type and elementalliintake or documented
supplement . -
magnesium content deficiency
Common roducts ma . .
. P Y Correction of zinc
. contain 10 mg or 25 mg of|| | .. .
Trace element Zinc salts . . deficiency when
elemental zinc, depending on||. .
indicated
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. . /ICommon  oral products . .
o Ascorbic acid . Prevention or correction
Vitamin i . contain 100 mg, 250 mg, 500 . . .
(vitamin C) of vitamin C deficiency
mg, or 1,000 mg
Selected vitamin K
. . Vitamin K||[Product strengths vary by|deficiency and
Vitamin . . . e .
formulations vitamin form and indication |[coagulation-related
indications
o . Protein content varies b
Nutritional Protein . U Support of adequate
. serving and product .
supplement formulations - protein intake
composition
. Product content  varies||Nutritional adjunct;
Nutritional . . . . .
Collagen peptides ||substantially by formulation|[fracture-healing efficacy
supplement . . .
and serving remains uncertain
Common supplement||Marketed primarily for
Joint-health . products contain 500 mg per|jjoint-health indications;
Glucosamine . . ; . .
supplement unit, with variable||not established for rib
formulations union
Common supplement||Marketed primarily for
Joint-health Chondroitin products contain 400 mg or|jjoint-health indications;
supplement sulfate 500 mg per unit, with variable||not established for rib
formulations union

Interpretation of the formulation table: The listed strengths must not be interpreted as a dosing
schedule, a recommended combination, or evidence that a product accelerates bone
regeneration. Product-specific prescribing information and applicable clinical guidelines should be
consulted before any clinical use. Particular caution is required for opioids, injectable analgesics,
local anesthetics, active vitamin D metabolites, and medicines with narrow therapeutic margins.
For scientific reproducibility, a systematic review should record the active ingredient, formulation,
route of administration, strength or concentration, administered dose where reported, frequency,
duration, comparator, and relevant adverse events. When primary studies use different
concentrations or dosing regimens, these differences should be retained in the evidence
extraction rather than artificially harmonized.

Opioid pharmacology, pharmacokinetics, and toxicity prevention

Opioids may be necessary when rib-fracture pain remains severe despite appropriate non-opioid
treatment or when the intensity of injury makes immediate potent analgesia necessary. Their
therapeutic effect is mediated primarily through opioid receptors in the central and peripheral
nervous systems, reducing nociceptive transmission and altering the perception of pain. However,
their clinical utility is constrained by dose-dependent respiratory depression, sedation, nausea,
vomiting, constipation, urinary retention, and the potential for delirium, tolerance, physical
dependence, and opioid use disorder. Respiratory depression is particularly relevant in thoracic
trauma. A sedated patient may demonstrate reduced respiratory drive, diminished protective
airway responses, impaired secretion clearance, or reduced participation in respiratory
physiotherapy. These effects can counteract the intended benefits of analgesia. The relevant
treatment endpoint is therefore a balance between pain reduction and preservation of alertness,
ventilation, airway protection, and mobility.
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Pharmacokinetic variability further complicates opioid administration. Hepatic metabolism, renal
elimination of active metabolites, age-related physiological changes, drug interactions, and the
presence of hepatic or renal dysfunction can alter exposure. Concomitant benzodiazepines,
alcohol, sedating antihistamines, gabapentinoids, or other central nervous system depressants
may increase the risk of clinically important sedation and respiratory compromise.

Table 4. Opioid Analgesics in Rib-Fracture Management: Pharmacological Characteristics and
Safety Considerations

. Respiratory
K-opioid receptor . . . .
. . _||Severe acute pain|/depression, Renal impairment
agonist; active in appropriately||nausea ma increase
Morphine metabolites are APPTOp Y - Y .
monitored constipation, exposure to active
relevant to . ) .
L patients sedation, metabolites
elimination .
hypotension
Sedation,
- . ... |[Selected patients||respirator Review interactin
Opioid agonist with - P P . Y .g
Oxycodone . . requiring oral||depression, drugs and hepatic
hepatic metabolism . o .
rescue analgesia ||constipation, function
nausea
Potent -opioid
Hop . |[Selected . Potency,
receptor agonist . Respiratory .
. . _ |/monitored acute- . formulation,
with rapid onset in depression,
Fentanyl . care or . route, and
appropriate bradycardia, . .
procedural . administration
parenteral . sedation L
. settings rate are critical
formulations
Respiratory Requires  careful
Severe pain||depression, titration and
Hydromorphone |Potent opioid agonist|where  clinically|sedation, monitoring; dose
appropriate nausea, equivalence must
constipation not be assumed
. |INausea,
. . Selected pain|| . . . .
Opioid activity plus . dizziness, Interactions with
. settings when| . )
inhibition of|| . seizures, serotonergic
: suitable k
Tramadol serotonin and . serotonin agents and
. . alternatives and . .
norepinephrine . toxicity, seizure-threshold-
reuptake risks have been respirator lowering drugs
P considered P . Y g rug
depression
Emergenc Acute Emergenc
. . gency withdrawal, gency
Opioid Competitive reversal ofa itation management and
antagonists, such|jantagonism at opioid||clinically & ’ continued
- .. |recurrence  of o
as naloxone receptors significant opioid . monitoring may be
. toxicity after .
toxicity required
reversal

Interpretation: This classification describes general pharmacological properties, not a prescribing
protocol. Specific formulations, doses, administration routes, monitoring requirements, and
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contraindications must be verified against authoritative product information and the patient's
clinical status. The evidence does not support assuming that opioid administration alone prevents
pulmonary complications. Conversely, inadequate analgesia can impair deep breathing and
coughing. A rational approach uses the lowest effective exposure, reassesses the need for ongoing
treatment, avoids unnecessary sedative combinations, and incorporates monitoring appropriate
to the patient's respiratory risk.

Regional analgesia and the optimization of respiratory function

Regional analgesia has particular clinical relevance when pain remains functionally limiting despite
systemic medication, when systemic drug toxicity is a concern, or when fracture severity and
respiratory status warrant specialist intervention. Thoracic epidural analgesia, paravertebral block,
intercostal nerve block, erector spinae plane block, and serratus anterior plane block differ in
anatomical target, procedural requirements, distribution of analgesia, duration, and risk profile.
Epidural analgesia can provide segmental pain relief, but its feasibility depends on hemodynamic
status, coagulation, antithrombotic exposure, spinal anatomy, infection risk, and institutional
expertise. Paravertebral and fascial-plane techniques may provide alternatives for selected
patients, although the extent and reliability of analgesia vary with technique and injury
distribution. No regional technique should be presumed to cover all fracture sites equally. The
systematic review of randomized trials identified 32 trials but reported substantial methodological
heterogeneity and generally low-quality evidence. Epidural analgesia was associated with reduced
pain scores, whereas evidence was insufficient to make confident recommendations about
interfascial plane blocks, ketamine, and intravenous lidocaine infusions. These findings indicate
that the evidence base supports consideration of regional analgesia but does not establish
universal superiority for a particular technique across all patient groups. Future comparative trials
should standardize fracture characteristics, baseline analgesia, pain measurement, respiratory
outcomes, opioid consumption, adverse events, and follow-up duration.

Table 5. Regional Analgesic Technigues: Anatomical Targets, Potential Benefits, and Limitations

Neuraxial Potentially Hypotension, neuraxial|[Requires
Thoracic blockade of|lextensive complications, experienced
epidural thoracic analgesia contraindications related||placement and
analgesia segmental across multiplel|to coagulation or|lappropriate
pathways levels infection monitoring
Thoracic  spinal Segmental or
Thoracic nerves and Iateral Technical complexity and||May be considered
paravertebral |adjacent unta risks related to pleuralljwhen unilateral
block sympathetic CheSt-W,a” proximity analgesia is suitable
analgesia
pathways
Intercostal Limited duration with||Coverage may
Intercostal nerves supplying|Targeted single injection and risk|require treatment
nerve block affected ribljanalgesia of pneumothorax or|jof multiple
segments systemic toxicity segments
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Potential Abbropriate
Fascial planellanalgesia for||Variable spread and terz:inipue
Erector spinaeljadjacent to the|jselected uncertain a .
. . . depends on injury
plane block |lerector spinae||posterior or|{[comparative o
. distribution  and
muscle lateral chest-wall|effectiveness .
o local expertise
injuries
. , . Consider fracture
Serratus Lateral cutaneous||Potential benefit|May incompletely .
. . location and
anterior plane||branches of|for lateral chest-||address posterior or expected
block intercostal nerves |lwall pain anterior pain . P L
distribution
. . Potentiall
. Sustained  delivery Y Catheter .
Continuous . |lprolonged . Requires catheter
. of local anesthetic . displacement, .
regional analgesia and||. . . |lsurveillance and a
to a selected . |linfection, dosing . . .
catheter . reduced systemic defined infusion
. regional errors, and local-
techniques rescue . - protocol
compartment L anesthetic toxicity
medication

Interpretation: Regional techniques should be selected according to injury distribution, patient-
specific contraindications, procedural expertise, and monitoring capacity. The table summarizes
potential clinical applications rather than ranking effectiveness.

Local anesthetics such as lidocaine, bupivacaine, and ropivacaine inhibit voltage-gated sodium
channels, suppressing action-potential propagation in neural tissue. Their therapeutic margin
depends on the specific drug, concentration, total administered dose, route, vascular uptake, and
patient characteristics. Excess systemic exposure can cause neurological toxicity and
cardiovascular complications. Consequently, concentration alone is insufficient to determine
safety: total dose, infusion duration, concurrent local-anesthetic exposure, and patient weight or
physiological status must also be considered. The broader therapeutic implication is that regional
analgesia should be integrated into a coordinated trauma pathway rather than treated as an
isolated procedural endpoint. Its value depends on whether pain relief translates into improved
ventilation, effective cough, mobilization, lower rescue-opioid requirements, or other meaningful
outcomes.

Nutritional assessment and supplementation strategy

Nutritional evaluation should focus on identifying and correcting clinically relevant deficiencies
rather than prescribing a universal collection of supplements. Relevant factors include dietary
intake, frailty, malnutrition risk, malabsorption, renal disease, osteoporosis, vitamin D status when
testing is clinically indicated, and medication-related effects on nutrient metabolism. Vitamin D
formulations may be marketed in international units or micrograms, and calcium products may
list the mass of the calcium salt rather than the amount of elemental calcium. These distinctions
are important for interpreting product labels. Similarly, different collagen, glucosamine, and
chondroitin preparations may vary in composition and quality. Product availability and a marketed
strength do not establish therapeutic effectiveness. Supplementation also has potential adverse
effects. Excessive vitamin D and calcium exposure may cause hypercalcemia or contribute to renal
complications in susceptible individuals. Magnesium products may cause gastrointestinal effects
and require particular caution in severe renal impairment. Calcium and magnesium can interfere
with the absorption of certain medicines when administered together. Vitamin K intake is clinically
relevant for patients taking vitamin K antagonists because changes in intake can alter
anticoagulation control. The scientifically defensible conclusion is that adequate nutrition and
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correction of documented deficiencies are components of good fracture care, whereas claims of
accelerated rib union from individual supplements require direct clinical confirmation.

Evidence limitations and future research priorities

The available literature supports an integrated approach to rib fracture management, but
important uncertainties remain. Differences in fracture severity, patient populations, analgesic
regimens, regional anesthesia techniques, and outcome definitions impede direct comparisons
across studies. Furthermore, many investigations prioritize short-term pain scores rather than
long-term disability, functional recovery, quality of life, or comprehensive medication-safety
outcomes. Future research should prioritize adequately powered randomized trials, standardized
multimodal analgesia protocols, comparative evaluation of regional techniques, and prospective
pharmacovigilance studies. Studies should distinguish analgesic efficacy from broader clinical
effectiveness and incorporate both patient-centered outcomes and objectively measured
respiratory parameters. The evidence supports individualized multimodal analgesia combined
with pulmonary care, functional rehabilitation, and structured medication-safety monitoring. The
most defensible clinical strategy is one that achieves adequate pain control while preserving
respiratory function and minimizing preventable treatment-related harm.

CONCLUSION

> Rib fractures represent a clinically significant form of thoracic trauma requiring an
integrated, evidence-based approach that combines pharmacological analgesia, non-
pharmacological interventions, respiratory rehabilitation, individualized assessment of fracture-
healing determinants, and systematic medication-safety monitoring. The principal therapeutic
objective extends beyond pain reduction to the preservation of respiratory function, facilitation
of effective coughing, prevention of pulmonary complications, restoration of mobility, and
optimization of patient-centered clinical outcomes. Treatment selection should be guided by
fracture severity, associated injuries, age, comorbidities, physiological stability, contraindications,
and the individual patient's response to therapy.

> Multimodal analgesia constitutes a rational pharmacotherapeutic strategy because it
combines interventions with complementary mechanisms of action while potentially reducing
reliance on individual drug classes. Paracetamol and nonsteroidal anti-inflammatory drugs may
contribute to pain control when clinically appropriate, whereas opioids may be necessary for
severe acute pain but require careful titration, reassessment, and monitoring for sedation,
respiratory depression, and other adverse drug reactions. Regional analgesic techniques, including
thoracic epidural analgesia and selected peripheral or fascial-plane blocks, may be considered
when systemic analgesia is inadequate or when patient-specific circumstances favor a regional
approach. Nevertheless, the available comparative evidence remains heterogeneous, and
improvements in pain scores should not automatically be interpreted as proof of reduced
mortality, pneumonia, or hospital length of stay.

> Non-pharmacological management is an essential component of comprehensive
treatment. Individualized respiratory physiotherapy, deep-breathing exercises, supported
coughing, appropriate mobilization, patient education, and clinical reassessment may facilitate
functional recovery and support pulmonary care. Surgical stabilization may be appropriate for
selected patients with specific fracture patterns, chest-wall instability, or other recognized
indications following multidisciplinary evaluation.

> Nutritional adequacy and the correction of documented deficiencies support normal
skeletal physiology and tissue repair. Vitamin D, calcium, protein, vitamin C, vitamin K, magnesium,
and zinc have relevant physiological roles; however, their biological importance does not establish
that supplementation beyond nutritional requirements accelerates rib-fracture union. Similarly,
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glucosamine, chondroitin, collagen products, and other biologically active compounds should not
be presented as proven rib-regenerative therapies without adequate direct clinical evidence.
Pharmacological interventions affecting bone metabolism require individualized assessment
rather than routine use solely to promote acute rib-fracture healing.

> Pharmacovigilance and pharmacosafety should remain integral to treatment optimization.
Structured medication reconciliation, assessment of contraindications and drug interactions,
appropriate monitoring, adverse-event documentation, and timely treatment de-escalation can
help minimize preventable medication-related harm. Clinical effectiveness should be evaluated
through a multidimensional framework incorporating pain during functional activity, respiratory
status, opioid exposure, adverse events, pulmonary complications, mobility, healthcare utilization,
and quality of life.

> Future research should prioritize adequately powered comparative trials, standardized
outcome definitions, rigorous risk-of-bias assessment, and transparent reporting consistent with
PRISMA 2020. Further investigation is required to establish the comparative effectiveness of
regional analgesic techniques, clarify the clinical consequences of different analgesic regimens,
and determine whether selected nutritional interventions improve fracture-healing outcomes.
Ultimately, individualized, multidisciplinary, evidence-based care offers the most defensible
framework for balancing analgesic efficacy, respiratory preservation, skeletal recovery, and
patient safety in rib-fracture management.

RECOMMENDATIONS

The management of rib fractures should be guided by an individualized, multidisciplinary, and
evidence-based approach that integrates pharmacological treatment, non-pharmacological
interventions, respiratory support, fracture-healing considerations, and systematic medication-
safety monitoring. The following recommendations are proposed to optimize therapeutic efficacy,
minimize treatment-related complications, and improve patient-centered clinical outcomes.

> Implementation of individualized multimodal analgesia. Clinicians should develop an
analgesic strategy according to fracture characteristics, pain intensity, age, comorbidities, renal
and hepatic function, concomitant medications, and risk factors for respiratory depression.
Paracetamol may be considered as a component of multimodal treatment, provided that dosing
restrictions and hepatic contraindications are respected. Nonsteroidal anti-inflammatory drugs
(NSAIDs) may be appropriate for selected patients after assessment of gastrointestinal, renal,
cardiovascular, and bleeding risks. Opioids should be reserved for pain that remains inadequately
controlled, prescribed at the lowest effective dose for the shortest clinically necessary duration,
and accompanied by monitoring for sedation, hypoventilation, constipation, and other adverse
effects.

> Early assessment of respiratory function. Initial evaluation should identify respiratory
compromise, associated thoracic injuries, hypoxemia, ineffective coughing, and other indicators
of deterioration. Respiratory rate, oxygen saturation, pain-related ventilatory limitation, and
pulmonary function should be reassessed according to clinical severity. Patients with multiple
fractures, advanced age, frailty, chronic pulmonary disease, or substantial analgesic requirements
may require closer observation and a lower threshold for specialist assessment or hospital
admission.

> Appropriate use of regional analgesia. Thoracic epidural analgesia, paravertebral blockade,
erector spinae plane blockade, serratus anterior plane blockade, and other regional techniques
may be considered when systemic analgesia is insufficient or associated with unacceptable
adverse effects. Selection should reflect fracture location, clinical circumstances, anticoagulation
status, hemodynamic stability, available expertise, and institutional protocols. Because
comparative evidence remains heterogeneous, regional techniques should be selected through
individualized clinical assessment rather than assuming that one method is universally superior.
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> Integration of non-pharmacological interventions. Early mobilization, individualized
respiratory physiotherapy, supported coughing, deep-breathing exercises, and appropriate
patient education should complement pharmacological treatment. Patients should receive clear
instructions concerning pain management, respiratory exercises, activity modification, and
warning signs requiring urgent medical assessment. External chest binding that restricts
ventilation should generally be avoided. Rehabilitation intensity should be adapted to the patient's
tolerance, functional capacity, and associated injuries.

> Rational management of fracture healing. Nutritional assessment should identify
inadequate energy, protein, calcium, vitamin D, or other essential nutrient intake. Documented
deficiencies should be corrected according to established clinical guidance. Supplementation
should not be presented as a proven method of accelerating rib-fracture union when evidence is
insufficient. Smoking cessation, moderation or avoidance of excessive alcohol consumption, and
appropriate management of osteoporosis or other underlying conditions should be incorporated
into recovery planning.

> Strengthening pharmacovigilance and medication safety. Medication reconciliation should
be performed at admission, during transitions of care, and at discharge. Clinicians and pharmacists
should assess drug—drug interactions, contraindications, duplicate therapy, cumulative sedative
exposure, and risks associated with renal or hepatic impairment. Suspected adverse drug reactions
and medication errors should be documented and reported through applicable pharmacovigilance
systems. Treatment should be reviewed regularly, with timely dose adjustment, discontinuation
of unnecessary medicines, and opioid de-escalation whenever clinically feasible.

> Standardization of clinical outcome assessment. Healthcare institutions should consider
standardized monitoring of pain intensity, respiratory function, oxygen requirements, mobility,
pulmonary complications, adverse drug reactions, length of hospital stay, readmissions, and
patient-reported recovery. These indicators can support clinical audit, quality improvement, and
comparison of treatment pathways.

> Prioritization of further research. Future studies should employ adequately powered
prospective designs, transparent eligibility criteria, validated outcome measures, and systematic
adverse-event reporting. Comparative trials should evaluate regional analgesic techniques,
multimodal pharmacotherapy, and structured respiratory rehabilitation. Research concerning
nutritional interventions should distinguish correction of deficiencies from unproven
supplementation strategies. Systematic reviews should follow PRISMA guidance, assess risk of
bias, and report evidence certainty transparently.

> The recommendations emphasize that optimal rib-fracture management requires
coordinated analgesia, preservation of respiratory function, safe prescribing, individualized
rehabilitation, and continuous reassessment. Clinical decisions should remain consistent with
current evidence, patient-specific risk profiles, and applicable professional guidelines.
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Philological Sciences

OMBSR X3YYAM RUBAILSRININ
FARSCADAN AZ3RBAYCAN DILIND
TORCUMBSINDS USLUB V3 RITM: INSAN
VO SUNI INTELLEKT VARIANTLARININ
MUQAYISSSI

Salman 9sgar oglu dliyev
Naxcivan Dovlat Universiteti, Sarq dillari kafedrasinin muallimi

Xilasa. Magalada Omar Xayyama aid edilan alti ritbainin farsca matnlari Mirmehdi Seyidzadanin
insan tarcimasi va ChatGPT, Gemini, Claude variantlari ils miqgayisa olunur. Magsad mana, Uslub
va ritmin qarsiligh alagasini, xtsusila gafiya yaratmagin falsafi donlss va obraz qurulusuna tasirini
muayyanlasdirmakdir. MUgayisali yaxin oxu gostarir ki, sas uygunlugu bazan Azarbaycan dilinda
geyri-tabii s6z sirasi, alave hokm va ya metaforanin dayismasi hesabina qurulur. insan tarciimasi
daha yigcam poetik butovlik yarada bilss da, bazi magamlarda orijinalin acig saxladigi manani
konkretlasdirir. Model cixislari alternativ ifads imkanlari verir, lakin onlarin badii dayari har
misranin bUtov ribaidaki funksiyasi ila 6lctlmalidir. Tearciimanin giymatlandirilmasi Gclin mana,
sas, sintaktik tabiilik va son misranin tasiri birlikds nazara alinir.

Acar sozlor: Omar Xayyam, riibai, farsca—azarbaycanca tarciims, poetik ritm, gafiya, siini intellekt

Abstract. This article compares the Persian texts of six quatrains attributed to Omar Khayyam with
Mirmehdi Seyidzadeh’s human translations and versions generated by ChatGPT, Gemini, and
Claude. It examines the relationship between meaning, style, and rhythm, with particular attention
to how rhyme affects the philosophical turn and imagery of a quatrain. Qualitative close reading
shows that sound correspondence may be achieved at the cost of unnatural Azerbaijani syntax,
added assertions, or altered metaphors. Human translation can create a more coherent poetic
voice, yet may also narrow an ambiguity left open in the source. Model outputs offer useful
alternatives, but their value must be judged by the function of each line within the whole poem.
The article proposes a combined reading of semantic relations, sound pattern, idiomatic
expression, and the effect of the final line. Its conclusions apply to the examined variants rather
than to every output of the systems.

Keywords: Omar Khayyam, rubai, Persian—Azerbaijani translation, poetic rhythm, rhyme, artificial
intelligence

Girig

Seir tarcimasinda s6zln lUgavi manasl ila onun misradaki faaliyyati hamisa Ust-Usta
dismur. Qafiyani tamin edan son s6z ham avvalki misralarin sasina cavab verir, ham da fikrin hansi
nogtads dayanacagini miayyanlasdirir. Dord misrali riibaids bu miinasibat daha aydin gorinUr: ilk
misralarda qurulan tasavvir Gg¢lincl misrada dayisa, son misrada isa gdzlanilmaz hokma acila bilar.
Buna gora ribaini tarcima etmak yalniz dord cimlanin garsihgini tapmagq deyil, onlarin bir-birina
yaratdigi garginliyi yeni dilda yenidan qurmaqdir.
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Fars va Azarbaycan dillarinin uzun adabi tamasi bazi sozlari tarcimaciys yaxin gostarir.
“Falak”, “kondl”, “mey”, “din” v* acannat” kimi vahidlar Azarbaycan poetik ananasinda da tanisdir.
Lakin tanis s6zln saxlanmasi onun orijinaldaki minasibatlarinin da gorunmasi demak deyil.
“Falak”in taleys, gbya va qurulusa aid calarlari ona baglanan feldan asili olaraq dayisir; “konal” isa
ham muracist, ham da duslinan subyekt ola bilar. Bu semantik yaxinliq ribainin ritmik va falsafi
biatovldylnin ayrica yoxlanmasini talab edir.

Son illarda boyuk dil modellari gafiyali matn Ggiln slUratli tarciima va alternativ misra taklif
eda bilir. Onlarin axici c¢ixisl seirin eyni tasiri yaratdigini avtomatik sibut etmir. Wang va
hammusalliflari (2024) poetik matni izah etmayi tarcimayas hazirlig kimi sinayir; Resende va Hadley
(2024) ise modellarin yaradici kdmakgi kimi dayarini va tam matnin redaktasinin zehmatini birgs
mizakira edirlar. Bu tadqigatlarin dil cttlari va materiallari burada arasdirilan korpusdan farglidir,
lakin seirda keyfiyyati takca axiciligla 6lcmamak barads metodik sual yaradir.

Bu magalanin magsadi Omar Xayyama aid edilan alti riibainin Azarbaycan dilinds insan ve
generativ slni intellekt tarcimalarinda Uslub va ritmin neca dayisdiyini gdstarmakdir. 9sas sual
beladir: gafiys va yigcamliq alds edilarkan ribainin fikir harakati, obrazlararasi alags va danisan
sas na daracada yasadilir? Tahlil secilmis variantlarda misahida edilan poetik gararlari izah edir;
modellarin Gmumi reytingini qurmag magsadi dasimir.

Nazari ¢argiva va giymatlandirma meyarlari

Holmes (1969) seir tarcimasinda orijinalin forma xUsusiyyatlarinin hadaf matna mixtalif
yollarla kegirildiyini gdstarmis, Lefevere (1975) isa ayri tarciima strategiyalarinin dogurdugu itki va
imkanlari migayisa etmisdir. Bu yanasmalarda “formaya sadaqat” sads takrar amri deyil. Fars
aruzunun eyni 6lclistni Azarbaycan matnina mexaniki kdglirmak mimkin va ya magsadauygun
olmadigda da dord misrali gapanma, gafiyanin mévgeyi va son hokmin vurgusu ribainin taninan
harakatini yarada bilar. ©ksina, zahiri sas uygunlugu bu funksiyalari zaifladirsa, yalniz gafiyanin
movcudlugu ugurlu forma ekvivalentliyi sayiimir.

Uslub séz seciminin toplami ile mahdudlasmir: nayin aciq deyildiyi, nayin ehtimal kimi
galdigl, danisanin oxucuya neca muraciat etdiyi da Gslubdur. Boase-Beier (2020) tarciimada Uslubi
secimin matnin manasina daxil oldugunu vurgulayir. Xayyam ribailarinda giindalik danisiq sasi ila
falsafi paradoksun bir-birina ke¢cmasi mahz bels bir se¢imdir. Tarcimada namalum bir sasa
konkret saxsiyyat verilmasi va ya siibha bildiran ciimlanin gati nasihata ¢evrilmasi s6z saviyyasinda
kicik goriinsa da, muallif sasinin mdévgeyini dayisir.

Magalada dord qarsiligh meyar tatbiqg edilir. Birincisi, mana alagasidir: s6zliin tarcimasi
digar misralarda qurulan fikri goruyurmu? ikincisi, ritm va sasdir: misranin uzunlugu, vurgu, gafiya
va tokrar son hékma neca xidmat edir? Uclinclsi, Gslubi tabiilikdir: Azsrbaycan dilinds ciimls
poetik ve eyni zamanda oxunaqglidirmi? Dordlnclsl, midaxilanin haddidir: alava s6z orijinalin
mimkidn sarhlarindan birini secir, yoxsa ribaids olmayan yeni natice yaradir? Jonesun (2011)
tarciimacinin prioritet secimi barada yanasmasi bu meyarlarin bir-birina tabe olmayan gararlar
kimi oxunmasina komak edir.

Ritm meyari bu arasdirmada hecalarin sayilmasi ila eynilasdirilmir. Klassik ribainin vazni
tarixi bir poetik gaydanin hissasidir; Azarbaycan dilinda tarcimanin hamin aruz galibini tatbiq
etmasi mimkin secim olsa da, bitln variantlar bunu maqgsad gotlirmir. Ona goéra konkret
matnlarda misranin danisiq slrati, sintaktik dayanacagi va gafiyanin hansi fikri vurguladigi izlanir.
Uctincti misra sual va ya sart quranda dérdiinc misranin gisa cavabi daha kaskin saslanir; basga
bir variantin artiq izahi hamin kaskinliyi yavasida bilar. Belalikls, ritm orijinal va tarcimada eyni
olcl cadvalindan cox, fikrin oxucuya catma vaxtl baximindan migayisa olunur.

Klassik fars poeziyasinin ragamsal giymatlandirilmasinds madani isaralarin ayrica nazara
alinmasinin vacibliyi da gostarilir (Ansari, Boukadoum va Sadat, 2026). Bu arasdirma basga korpus
va texnologiyaya aiddir; burada ondan natica kocUrllmir. “Ceyhun”, “Yazdan”, “kafr” kimi
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vahidlara vyalniz s6z uygunlugu baximindan deyil, misranin tasvir va disinca qurulusundaki
vazifasina gora baxilmasi hamin dmumi sualin Xayyam materialinda konkretlasmasidir.
Material va metod

Material alti farsca riibai, har biri G¢lin Mirmehdi Seyidzadayas aid edilan insan tarcimasi
va ChatGPT, Gemini, Claude variantlarindan ibaratdir. Belalikls, alti orijinala garsl 24 Azarbaycan
matninin yaxin oxusu aparilir. Ribailar ilk misralari ila isaralanir: X1 & Saie (245“”, X2 (231 o8, )\,
X3 039 3l 905093 2, X4 Olg> duat a5 5b (i 65, X5 S5 090 5, X6 (S Cwed s S Matnlar
istifadaciya tagdim edilmis migayisali fayldaki variantlardir; modellarin sonraki versiyalarinin va
ya basga sorgularin naticasi kimi tagdim edilmir. Xayyama aid edilan ribailarin muslliflik tarixi
ayrica matnstnaslig problemidir (Mirafzali, 2017); hazirki arasdirma verilmis matnlarin
tarciimasina yonalir.

Har ribai avvalca bitdv fikir qurulusu Gzra oxunur. Sonra tahlil Ggln halledici olan farsca
ifada ils insan va model variantlarinin konkret misralari garsilasdirilir. Qafiya, soz sirasi, leksik
registr, metaforanin daxili slagasi va son misranin tasiri geyd olunur. insan tarciimasi mitlaq 6lci
sayllmir; tabii sasleanan model halli mana baximindan daha dagiq ola, ahangli insan misrasi isa
ehtimal sahasini daralda biler. Tadgigat keyfiyyat yonimlidir ve alti ribaidan bitin farsca—
azarbaycanca seir tarcimalari hagginda statistik natice ¢cixarmir.

Mugayisada tarcima variantina verilan giymat tak misranin sdzbasodz yaxinligindan
cixarilmir. Masalan, X1-in son misrasinda iki yolun raddi saxlanibsa, avvalki misrada hamin yollarin
dizgin qurulub-qurulmadigi da yoxlanir. X5-da isa dordiinci misranin “cannat” garsilig takbasina
deyil, falak, Ceyhun va cahannam tasvirlarina verdiyi cavabla giymatlandirilir. Bu sesbabdan ugurlu
gbriinan badii slava ila orijinaldan uzaglasma arasinda sarhad har matnin daxili alagalari asasinda
izah edilir.
iki yol, xabarsizlik va stibhanin sasi

X1-da iki “gdévm” fargli idrak movgeyindan danisir: biri din yolunda dusiinUr, digari yaqginlik
yolunda giiman icindadir. Uclincii misrada danisanin qorxusu isa garisir, dordiincii misrada is“ ayol
na odur, na da bu” sasi har iki tarafin aminliyini sarsidir. Burada poetik déntsin gicl Gglncl bir
dlzgln yolun elan olunmamasidir. Seyidzadanin “Pusqudan qisqirir biri nagahan” misrasi sasi canli
va dramatik edir, lakin farsca matnda Gnvani namalum galan nida gizlenmis bir adama baglanir.
Badii dinamika gazanilir, geyri-mUayyanlik iss azalir.

ChatGPT “Bir qbvm din yolunda hagigat arar / Bir gqévm da glimanla yaqinlik qurar” paraleli
ila baslangicin qarsidurmasini saxlayir. “Arar—qurar—yarar” gafiyasi qulaga bitdv galir. Bununla
bel” ayaqinlik qurar” birlesmasi Azarbaycan falsafi danisiginda tabii deyil; son “na bu yol, na o
yarar” hokmU da manbadaki acig inkari faydalilig meyarina yaxinlasdirir. Gemini “Kimi sibhas icra
gazir yaqinin” misrasinda gimani stbhays dayisir v ana o, na hamin” kimi zaif isars ila gafiys
baglayir. Claude “nadanlar, bilin!” deyarak namalum sasa amr va sart misallim tonu alava edir.
Dord variant asas garsidurmani tanitsa da, son misranin kimin adindan va hansi gatiyyatle
saslandiyi eyni galmir.

X2-nin mantiqgi basqa alemdan geri déniib xabar gatiranin olmamasina asaslanir. “Umid va
gorxu”nun faydasizligi micarrad hokm kimi deyil, xabarsizlikdan c¢ixan natica kimi verilir.
Seyidzadanin doérd misrada “kénGl” mdracistini takrarlamasi daxili musigi qurur; “Cannat—
cahannama giran yox, konul” misrasi isa orijinalda tasvir edilmayan makani muayyan dini ikiliya
cevirir. Bu secim rubainin dini ¢aginsini giclandirir, lakin “o diyar”in aciq galan tasavvirini
daraldir.

ChatGPT “Olimiin ardinda na var, kim bilar?” suali ila asas problemi darhal gériinan edir,
amma “basqga alama gedis” obrazini abstrakt 61im sualina dayisir. Gemini “alema digar” kimi tars
sOz sirasl ila gafiyani va farsca qurulusun izini saxlayir; Azerbaycan misrasi sartlasir. Claude “Basqa
aleama insan edar safar” deyarak gedisi daha aydin goruyur va xabarsizlik alagasini son misraya
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aparir. Bu iki ribai birlikda gostarir ki, gafiya yalniz esidilan uygunluq deyil: sas lgln segilan sozlar
stibhanin 6lclsinl va danisanin mévgeyini da dayisir.

X1 va X2-da eyni “kondl” v aqgafil” kimi muracistlar gérina bilar, lakin danisma vaziyyatlari
farqglidir. Birinci ribaida galacakda esidilacayi gorxulan sas iki hazir cavabi dagidir; ikinci ribaida
danisan artig konllina xabarsizlikdan natica ¢ixarir. Tarcima bu farqi silib har iki matni eyni nasihat
tonuna saldigda Xayyamin rtbailari ayri disinca hadisalari kimi yox, Gmumi hikmat ciimlalari kimi
saslanir. Seir formasi gisa oldugu Ucln “nadanlar, bilin” kimi yalniz iki s6zIik alave bels danisanin
salahiyyatini dayisir. Digar tarafden “konil”ln har misrada tekrari leksik alava sayilsa da, X2-da
ardicil muraciat kimi yeni ritmik xatt yaradir. Burada hékm badii ugurla semantik midaxilanin eyni
anda movcud ola bilmasidir.

Sevinc, yoxlug va son misranin falsafi donlsu

X3-da ilk iki misra mey icmayi, sadligl, kifrden va dindan uzaqg olmagi bir-birina baglayir.
Son iki misra kicik dialog yaradir: dinya galinindan kabin sorusulur, cavab isa sad konuldar.
Buradaki ritm yalniz “ayinimdir—dinimdir—kabinimdir” sas yaxinligindan dogmur; cavabin sualdan
darhal sonra galmasi rlbainin yigcam sahnasini tamamlayir. Seyidzadanin “dinim manim” takrari
ahanglidir, amma “farig olmaq” fikrinin “bilmamak” kimi c¢evrilmasi secilmis masafani
malumatsiziga yaxinlasdirir. insan variantinin Ustinliyi dinya galini ila dialoqu oxunagl
saxlamagindadir.

ChatGPT-nin “Kifrdan, dindan azad olmaq dinimdir” halli leksik garsidurmani daha daqgiq
saxlayir, lakin “Sevinan galbin kabinimdir” sonlugu Azarbaycan dilinde mansubiyyat alagasini aydin
gurmur. Gemini “kabin”in yerin“ amehr”i gatirir, sonra “Sad olan galbin ham manimdir” deyarak
dialogun mantigini yarimg¢ig goyur. Claude “Sanin san kdnlin kabinimdir” ils son cavabi daha salis
verir, ancag “Ksbin na?” suali orijinal sahnaya nisbatan sart va kasik saslanir. Bu nimunada
gafiyalanan soz ailasi hazir gbérinir; asl tarciima isi hamin sas ailasinin ciimla mlnasibatlarini
pozmamasidir.

X4 “xos ol” cagirisl ila baslayir, dinyanin gaminin tasirsizliyini va insanin payina disan gisa
kecidi gostarir; “var ikan 6zUnil yox say” paradoksu sonunda sevinc ¢agirisina qayidir. Seyidzad
“Bu zalim dinyada san adil yasa” misrasi ila etik nasihat alava edir. Bu misra Azarbaycan dilinda
yigcam va rahat saslansa da, farsca rtbainin hamin yerind® aadil yasamaqg” hokmu yoxdur. Son
0“mriU azad vur basa” da paradoksu hayat maslahatina cevirir. Belaca badii butdvlik qurulur,
amma dislncanin istigamati davyisir.

ChatGPT “insanin gismati qisa safardir” obrazi ila kecid fikrini anlasigl verir; “gil, dmiir
dayardir” sonlugu isa manbanin paradoksunu musbat hayat sliarina yaxinlasdirir. Gemini “Var ikan
yox kimi yasa, bu basdir” ila yoxlug fikrini gqoruyur, lakin cagirisin sadliq sasini zaifladir. Claude “bi-
asar” sozUnU saxlayir v abasar” Gnvanini alave edir; farsca iz yeni dilde har dafa poetik tabiilik
yaratmir. X3 va X4-n mugayisasi son misranin iki fargli isini ayirir: biri dialoqu gézlanilmaz cavabla
gapavyir, digari dislinca paradoksunu baslangic cagirisi ila birlasdirir. Har iki halda gafiya hamin isi
dastakladikda funksionaldir.

X3-d” akabin” s6zUi madani isara ila ritmik dayagl bir yerds dasiyir. Onun daha giindalik
“mehr” garsiligina cevrilmasi bazan izahi asanlasdirir, lakin dinya galininin cavabindaki macazi
hiqugi minasibati zaifladir. X4-da is” ayoxlug” s6zU na gadar dizgiin saxlanilsa da, son ciml a
O“mrin dayari” barada birbasa tasdiga cevrilirsa paradoksun acdigi garginlik azalir. Bir nimunada
madani s6zin minasibati, digarinda micarrad fikrin ciimla formasi asasdir. Tarcima keyfiyyatinin
sabit bir “n yaxin sinonim” siyahisindan ¢ixmamasi bu iki ribai arasinda xUsusila aydin gérinr.
Metaforik tanlik va falayin yenidan qurulmasi

X5 dord paralel metaforik tenlik Uzarinda dayanir: falak kdhnalan 6mirls, Ceyhun
tamizlanmis gozls, cahannam faydasiz azabin qigilcimi ils, cannat isa dinc zamanin nafasi ils
alagalanir. Bu ardicillig bir kosmologiya tasviri kimi baslayib insan yasantisina kegir. “Ceyhun”
valniz cay adi deyil: gozlin kicik makanindan boyuk axina kecidin 6lctsini yaradir. Tarcimada har
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metaforani ayrica ugurlu misra kimi yox, dord obrazin bir-biri ila qurdugu ardicillig daxilinda
oxumag lazimdir.

Seyidzad” aDinya — dmrimuzdan kecgan bir andir” deyarak falayi dinya ila, kdhnalma
alagasini kecan an ila avaz edir. “Ceyhun — gdzimizdan axan neysandir” boylk axin taassiratini
saxlayir; “Cahannam — bos amal gigilcimidir” misrasinda isa azab 2“mal”a dontr. ChatGPT “Falak
yorgun omrimizdan yaranar” v“ aCahannam bos dardimizin bir kd6z{d” ila tanliklarin nlvasina
yaxin qgalir. “Ceyhun saf gbz yasimizdan oyanar” tamizlanmis gz obrazini gdz yasina yozur: mana
alagasi tam itmir, lakin orijinalin tasvir gaydasi dayisir.

Gemini “Falek — bu kohnalan omrimuiz bizim” v“ agbdz yasimiz tokdlan izim” kimi
grammatik cahatdan tamamlanmamis misralar verir. Burada vyalniz Uslub deyil, misranin sasle
oxunusu da qirilir. Claude “baxis—axis—yanis—baris” gafiya silsilasi ilo dord misrani glcli sas
gurulusuna baglayir, ancaq “falek ... bir baxis” v* acannat ... bir baris” orijinal metaforik
minasibatlari yenidan yazir. Bu riibai sas ugurunun mana uguru kimi gabul edilmamsali oldugunu
xUsusila aydin gostarir: dordincl gafiys birinci U¢ obrazla daxili alagani zaifladirss, bltov qurulus
pozulur.

X6-da sart cimlasi “Yazdan kimi falaya alim catsaydi” fikrindan baslayir; mévcud falayin
aradan gotlrilmasi va azad insanin muradina ¢atacagi yeni falayin qurulmasi tasavvird ile davam
edir. Seyidzadanin 9“limda olsaydi agar igtidar” baslangici ilahi migayiseni siyasi glc séziina
cevirir. “Har kas yasardi azad, baxtiyar” sonlugu Umumi xosbaxtlik manasi yaradir; orijinalin
“azada” figuru daha konkret idi. Qafiya va ¢agirisin ictimai glicl artir, amma sartin kosmik migyasi
dayvisir.

ChatGPT “Tanri tak glicim” ils ilahi miqayisaya yaxinlasir, lakin “bu goyl dagidib edardim
viran” ifadasi aradan gotirmayi siddatli dagintiya gevirir. Gemini “bu falayi silardim man aradan”
fikri saxlayir, “Azad 6z kamina catsaydi asan” isa sart va natica alagasini zaif qurur. Claude “man
da Yazdan” deyarak mugayisanin izini qoruyur, “azad ruh” slave etmakls sosial-etik fiquru fardi
manavi subyekta cevirir. Ribainin mazmununu “falaya Usyan” kimi Gmumilasdirmak asandir;
tarciima Uglin asas masala isa sart, dagitma, yenidan qurma va natica arasindaki mantigi ardicilhgl
saxlamaqdir.

Mizakira: sas uygunlugu ila poetik masuliyyatin sarhadi

Altl nimuna eyni “insan yaxsl, model zaif” iyerarxiyasini yaratmir. X1 va X2-da insan
variantlarinin muraciat va daxili takrari glcli ritm qurur, lakin namalum sas konkret saxsa,
namalum diyar isa cannat—cahannam ikiliyina cevrilir. X3-da modelin bir misrasi mana alagasini
yaxsl gorudugu halda basga misrada grammatik aydinhq itir. X5-da Claude-un ardicil gafiyasi tasirli
saslanir, amma metaforalarin minasibati uzaglasir. X6-da insan tarcimasinin “igtidar” secimi ila
ChatGPT-nin “Tanri tak glicim” secimi fargli sadagat va farqgli ritm dayari dasiyir.

Qafiyanin tahlilinda Uc¢ saviyyani ayirmag magsadauygundur. Birinci saviyya sasin
esidilmasidir: “arar—qurar—yarar” v sbaxis—axis—yanis—baris” ardicilliglari oxucu yaddasinda birlik
yaradir. ikinci saviyys sintaktik tabiilikdir: gafiys séziine gor” saloms digar”, “ns hamin” va ya
tamamlanmamis xabar qurulursa, sas misranin oxunusunu xilas etmir. Uclinci saviyys poetik
funksiyadir: son sz avvalki (¢ misranin mana harakatini baglayirmi? X4-de “6mur dayardir”
cimlasi 6zl aydindir, lakin varligla yoxlug arasindaki paradoksu basga bir manavi naticayas
yonaldir.

Bu musahidalar seir tarcimasinds modeldan istifadanin praktik ardicilligini da gostarir.
9vval orijinalin dayisdirilmasi an agir natica yaradacaq noqgtalari miayyanlasdirmak lazimdir: X1-
da iki yolun raddi, X3-da kabin sual va cavabi, X5-da dord metaforanin paralelliyi, X6-da sart ila
yeni falayin magsadi. Daha sonra model takliflari bu noqgtslera gora secilmalidir. Axirda
Azarbaycan matni bir ribai kimi ucadan oxunmali; gafiya ugruna soz sirasinin sartlosmasi va ya
son misradaki mana strismasi yoxlanmalidir. Bu gayda modeli sairin yerina goymur, tarcimaginin
alternativlari sinamasina kdmak edir.
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Rlbai redaktasinda bir misrani yaxsilasdiran dayisiklik digar misralara da tatbiq edilmalidir.
X5 Ugln daha tabii bir “cannat” misrasi secilirsa avvalki G¢ metaforanin paralel sintaksisi onunla
uygunlasmalidir; X6-da ilk misrada “Yazdan” saxlanirsa son iki misrada hamin ilahi miqyas adi fardi
arzuda yox olmamalidir. Bu baximdan har variantin dérd misrasi ayrica yoxlanib sonra bitov seir
kimi oxunur. Sasla oxu gafiyanin zorla quruldugu, ciimlanin yarimcig galdigl va ya son hokmin
ritmik agirhq itirdiyi yerlari yazili baxisdan daha tez Uiz ¢ixara bilar. Bu, tarcimacinin gararini tam
obyektivlasdirmir, lakin gararin matn Gzarinda izahini gliclandirir.

Metodun sarhadi da aydindir: burada konkret olaraq tagdim edilmis 24 tarciima varianti
oxunur. Sorgu formasi, model versiyasl va yenidan yaratma saraiti barads ayrica eksperiment
aparilmadigl Gg¢ln bir misranin uguru va ya qisuru sistemin daimi xtsusiyyati sayilmir. Magalanin
cixardigl daha etibarli natica 6lct secimina aiddir: semantik uygunlug, qafiys, Gslubi tabiilik va fikir
donUsl birlikds izah edilmadan “ugurlu tarcima” hokmi natamam qalir.

Natica

Xayyama aid edilan alti ribainin mUgayisasi gostarir ki, farscadan Azarbaycan dilina poetik
kecidda Uslub va ritm ayriligda gorunan iki mexaniki xtsusiyyat deyil. Ribaida fikir dord misra
boyunca yigilir; sas yaxinhgi bu harakats yadda qalan forma verir, son misra isa avvalki obrazlarin
na Ucln quruldugunu dayisa bilir. Tarcimada hamin minasibatlardan biri giiclanarkan basgasi
zaiflaya bilar. Buna gora gafiyanin mdvcudlugu, misranin ayrica gézalliyi va Gmumi moévzunun
dizgln taninmasi bitov seirin giymatlandirilmasi Ggln yetarli deyil.

Insan tarciimasi va generativ model variantlari eyni matna fargli imkanlar acir. insan halli
yigcam va tabii Azarbaycan ribaisi yarada bilir, lakin bazi hallarda orijinalin acig goydugu makani,
{nvani va va falsafi hokmU konkretlasdirir. Model cixislari siiratli paralel qurulus ve yeni ifads taklif
edir, bazan da mana nlvasini dagig saxlayir; lakin gafiya Uclin geyri-tabii sdz, artig sarh va
metaforik alaganin dayismasi redakts talab edir. Tarcimacinin vazifasi variantlari adlarina gors
siralamagq deyil, har badii gararin riibainin bitdv tasirina na verdiyini asaslandirmaqdir.

Goalacak arasdirma daha genis ribai toplusu, muxtalif insan tarcimacilari va oxucu
gruplarinin ritm qavrayisi ile bu meyarlari sinaya bilar. Hazirki magalanin asas tohfasi verilmis
farsca—azarbaycanca nimunalar Uzra hamin meyarlarin neca isladiyini gdstarmasidir: sdz orijinala
yaxin gorinduyd Ggln deyil, manani, sasi va son donisUn tasirini yeni dilds birlikda dasidigl Gglin
badii cahatdan yaxin sayilir.
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ABSTRACT This research article is dedicated to a comprehensive study of the terminological and
cognitive challenges that arise during the simultaneous interpretation of high-density
technological discourse from English into Kazakh. The empirical basis of the study comprises
professional simultaneous interpretation recordings from the international forum "Digital Almaty
2025". Selected via purposive sampling, the audio recordings were transcribed verbatim and
subjected to qualitative thematic analysis based on D. Gile's "Effort Model" and A. Chesterman's
taxonomy of translation strategies. The findings demonstrate that interpreters frequently resort
to pragmatic omission and paraphrasing to overcome terminological overload. Furthermore, the
study reveals that translingual phenomena, such as code-switching and syntactic calques resulting
from Kazakh-Russian language contact, serve as cognitive "lifesavers" during extreme
informational density. Ultimately, this research underscores the intricate balance between
cognitive capacity, linguistic resource availability, and strategic decision-making in the highly
specialized environment of simultaneous interpretation.

CHAPTER 1. INTRODUCTION

1.1. Research Relevance In the modern era of globalization, digitalization, and the rapid
development of artificial intelligence, the significance of cross-cultural and international
communication in the field of information technology has grown immensely. The necessity for
seamless knowledge transfer across linguistic boundaries is more critical than ever, particularly for
nations aiming to establish themselves within the global digital economy. To strengthen its
position as a leading IT hub in the Central Asian region, the Republic of Kazakhstan annually hosts
the "Digital Almaty" forum. This major international event brings together government
representatives, international experts, and technology corporate leaders to discuss the future of
digital infrastructure. Ensuring the full functioning of the state language at such large-scale events,
including the provision of high-quality simultaneous interpretation (SI) from English into Kazakh,
is a strategically important task for the nation. However, the incomplete formation and lack of
standardization of digital and IT terminology in the Kazakh language, coupled with the high
informational density of technological discourse in English, create severe linguistic and cognitive
barriers for simultaneous interpreters. Therefore, examining how interpreters overcome
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terminological difficulties and what strategies they employ based on actual empirical materials is
a highly relevant academic issue. Analyzing these practical challenges is essential for developing
robust theoretical frameworks and practical solutions that can elevate the quality of interpretation
in highly specialized technological domains.

1.2. Research Problem and Purpose The main problem of the research is the increased cognitive
load that arises during the simultaneous interpretation of high-density technological texts from
English into Kazakh. This heightened cognitive pressure is primarily driven by the insufficiency of
the domestic terminological corpus, which often lacks direct, concise equivalents for rapidly
evolving IT concepts. Additionally, this problem is compounded by interference phenomena
stemming from historical Kazakh-Russian language contact, which actively influences the cognitive
processing and lexical choices of interpreters. The primary purpose of the study is to conduct an
in-depth qualitative analysis of actual simultaneous interpretation transcripts from the "Digital
Almaty 2025" forum. Through this analysis, the research aims to identify, systematize, and
scientifically evaluate the strategies employed and errors made by interpreters in overcoming
these terminological crises. By anchoring the investigation in authentic, real-world data, the study
seeks to bridge the gap between abstract translation theories and the concrete cognitive realities
faced by interpreters in the booth.

1.3. Research Questions To achieve the stated purpose and comprehensively explore the research
subject, the following three primary research questions were formulated:

e What specific terminological and linguistic challenges do simultaneous interpreters face in
practice when working with high-density digital technology discourse?

e What interpretation strategies (compensatory techniques) are employed by interpreters
to process high-density digital terminology during English-to-Kazakh interpretation?

e How do the sociolinguistic features of Kazakh-Russian language contact (code-switching,
calques) manifest in the quality and linguistic characteristics of simultaneous
interpretation?

1.4. Scientific Significance This study enriches the theory of simultaneous interpretation in the
post-Soviet space, specifically in Kazakhstan, with novel empirical data. By providing a detailed
examination of the cognitive and linguistic mechanisms at play during English-to-Kazakh
interpretation, the research offers a clearer understanding of the unique challenges present in this
specific language pair. The findings will directly contribute to improving academic training
programs for interpreters, including Master's degree courses, by identifying the precise areas
where future professionals require targeted pedagogical intervention. Furthermore, the study
holds significant value for national projects focused on standardizing the terminological corpus in
the IT sector. By highlighting the practical difficulties caused by current terminological gaps, the
research can inform state-level policy decisions regarding language modernization and the overall
enhancement of simultaneous interpretation quality in the Kazakh language to meet global
standards.

CHAPTER 2. LITERATURE REVIEW AND THEORETICAL FRAMEWORK

2.1. Terminological Issues in Simultaneous Interpretation Simultaneous interpretation (Sl) is a
complex psycholinguistic process that occurs under extreme time pressure. The task requires the
concurrent execution of listening to the source text, processing the information, and speaking the
translated output, a combination that demands exceptionally high cognitive resources from the
human brain. In specialized discourses such as IT, blockchain, cloud technologies, and
cybersecurity, the frequency and informational density of specific terms sharply increase,
amplifying the difficulty of the task. In these highly technical environments, terms typically need
to be monosemantic, precise, and concise to facilitate rapid cognitive processing and accurate
verbal production. However, in the context of the Kazakh language, this issue is doubly
complicated. Equivalent terms for many international technological concepts have not been fully
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stabilized or widely adopted within the domestic lexicon. In many instances, conveying the precise
meaning of an English IT term requires excessively lengthy explanatory structures in Kazakh. This
structural disparity imposes excessive strain on the interpreter's working memory, ultimately
slowing down the overall information processing speed and jeopardizing the fluency of the
interpretation.

2.2. D. Gile’s (2009) "Effort Model" Daniel Gile’s (2009) "Effort Model" was selected as the
foundational psycholinguistic and cognitive framework for this study. Gile conceptualizes
simultaneous interpretation as a carefully balanced combination of four primary efforts, or
cognitive resources, that must be continuously managed by the interpreter:

e L (Listening and Analysis) — Listening and analysis effort, which encompasses the accurate
comprehension and semantic decoding of the source text.

e M (Memory) — Short-term memory effort, representing the working memory required to
store linguistic information while simultaneously processing new input.

e P (Production)—Speech production effort, which involves formulating and articulating the
translated text in the target language.

e C (Coordination) — Coordination, the vital executive function responsible for maintaining
cognitive balance and seamlessly managing the distribution of mental energy among the
other three processes.

According to Gile’s theory, these cognitive resources are strictly limited. If the terminological
density in the source text or the speaker's delivery rate is too high, the "L" and "M" resources
become rapidly depleted, pushing the interpreter's cognitive load to its absolute limit. Under such
extreme circumstances, a cognitive deficit occurs. This deficit inevitably leads to involuntary
errors, such as the loss of vital information, the distortion of the original meaning, or physical
manifestations of strain like stuttering during the "P" (production) phase. This dynamic model
accurately and comprehensively describes the high-paced, high-pressure interpretation
environment observed at the Digital Almaty forum.

2.3. A. Chesterman’s (2016) Taxonomy of Translation Strategies Under conditions of cognitive
overload, interpreters do not merely fail; rather, they employ various compensatory techniques
to manage the cognitive deficit and prevent catastrophic communication breakdowns. To
systematically categorize and analyze these adaptive behaviors, Andrew Chesterman’s (2016)
taxonomy of translation strategies was utilized. Chesterman divides these critical compensatory
techniques into three major operational categories:

e Syntactic strategies: These encompass structural modifications, including literal
translation, loan translation, transposition, and clause structure changes, such as shifting
a sentence from the active voice to the passive voice to better align with the target
language's syntax.

e Semantic strategies: These strategies involve altering the lexical meaning to maintain the
flow of communication, utilizing techniques like synonymy, antonymy, paraphrasing
(explaining a complex concept with other, more accessible words), abstraction, or
concretization.

e Pragmatic strategies: These are higher-level decisions directly impacting the message's
delivery, including the addition of necessary information, strategic omission of dense
terminology, cultural filtering, and direct transliteration.

This comprehensive taxonomy facilitated a precise and scientifically rigorous classification of the
methods that interpreters unconsciously or consciously relied upon to maintain output quality
during the demanding sessions of the forum.

2.4. Language Policy in Kazakhstan and Kazakh-Russian Language Contact Another crucial aspect
of the research is the unigue translingual environment present in Kazakhstan, which deeply
influences cognitive processing during translation. Although proactive language policies
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implemented during the years of independence have successfully solidified the state status of the
Kazakh language and significantly expanded its scope of use across various societal domains, the
historical influence of the Russian language remains overwhelmingly dominant in specialized fields
such as science, engineering, and IT. This complex sociolinguistic situation results in the
simultaneous operation of the "English — Russian — Kazakh" linguistic triad in the working minds of
Kazakhstani simultaneous interpreters. Under extreme time constraints and heavy cognitive loads,
interpreters often process English terms not directly into the Kazakh target language, but rather
through the Russian language. Russian equivalents surface more quickly in their cognition due to
established neural pathways and the prevalence of Russian in technical education. Consequently,
oral interpretation in these settings frequently exhibits code-switching, or language mixing,
alongside calques that are strictly structured on Russian syntactic models. This translingual
phenomenon directly and profoundly impacts both the linguistic quality and the pragmatic
adequacy of the simultaneous interpretation delivered to the audience.

CHAPTER 3. RESEARCH METHODOLOGY

3.1. Research Design and Purposive Sampling This research was conducted within a robust
gualitative research paradigm aimed at generating a deep, contextualized understanding of
interpreter behavior. To collect data highly relevant to the research subject, a purposive sampling
method, as outlined by Palinkas et al. (2015), was actively employed. This non-probability
approach is specifically designed to deliberately select the most information-rich and
representative materials regarding the complex phenomenon under study: the simultaneous
interpretation of high-density IT terms from English into Kazakh. The "Digital Almaty 2025"
international conference was deliberately chosen as the research site because it attracts
government officials, private sector leaders, and emerging technology experts, thereby generating
authentic, highly concentrated technological discourse. From this extensive event, three
professional interpretation sessions covering highly relevant topics such as artificial intelligence,
blockchain, digital finance, cybersecurity, e-government, and cloud infrastructure were specifically
selected from open sources, namely YouTube.

3.2. Data Collection Instruments and Triangulation The data collection process was meticulously
designed and involved several sequential stages to ensure accuracy and analytical depth:

e The original English-language video recordings and their corresponding Kazakh-language
interpreted outputs were systematically downloaded from the official channels of the
forum.

e The audio recordings in both languages were subsequently transcribed completely
verbatim. Crucially, the transcripts meticulously preserved every pause, error, hesitation,
and addition made by both the original speakers and the interpreters.

e Toensure precise, segment-by-segment comparison during the analysis phase, the source
and target texts were carefully aligned utilizing millisecond timestamps.

Furthermore, to ensure the scientific rigor, validity, and overall reliability of the study, the
triangulation method proposed by Creswell and Poth (2018) was applied. That is, the researcher
did not limit the analytical scope solely to the isolated transcripts. Instead, the researcher
concurrently examined the forum's official agenda documents, public presentations including
speaker slides, and published speaker abstracts. This multi-faceted data collection approach
provided a much deeper understanding of the overarching contextual logic and semantic
constraints behind the interpreters' real-time choices of specific terms.

3.3. Thematic Analysis Procedure The qualitative analysis of the rich transcript data was conducted
using a systematic, highly structured 4-stage thematic analysis algorithm. This rigorous procedure
was explicitly based on the theoretical frameworks provided by Chesterman’s (2016) taxonomy
and Gile’s (2009) Effort Model:
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e Stage 1 (Transcription and Segmentation): The finalized transcripts were divided into
distinct interpretive units, with each unit specifically centered on a single thematic or
terminological cluster. Each specific recording was reviewed multiple times to ensure the
absolute accuracy of the segmentation.

e Stage 2 (First-Cycle Coding): The English source segments and their corresponding Kazakh
outputs were aligned and rigorously compared across the lexical, syntactic, and broader
discourse levels. During this phase, observable surface linguistic phenomena were
assigned specific descriptive codes, such as omission, substitution, calque, neologism, and
circumlocution.

e Stage 3 (Second-Cycle Coding): The initial micro-codes generated in the previous stage
were refined, consolidated, and grouped into three major thematic categories that directly
addressed the study's core research questions: (1) terminological management challenges,
(2) cognitive load indicators and compensatory strategies, and (3) language contact
features.

e Stage 4 (Theoretical Integration): In the final stage, the identified empirical findings were
deeply interpreted through the analytical lens of Gile’s Effort Model, which serves to
explain the underlying cognitive dynamics, and Chesterman’s taxonomy of strategies,
undergoing rigorous analytical evaluation to formulate the study's conclusions.

CHAPTER 4. RESEARCH RESULTS

Through the meticulous comparative analysis of the verbatim transcripts, the primary trends,
obstacles, and behavioral patterns occurring in the simultaneous interpretation process were
identified and grouped into the three aforementioned thematic categories for detailed
examination.

4.1. Terminological Management Challenges The qualitative data revealed that the foremost
barrier encountered by professional interpreters during the Digital Almaty 2025 forum was the
widespread absence of standardized, uniform, and concise equivalents for high-density IT terms
in the Kazakh language. Furthermore, even when equivalents existed, their inherent unwieldiness
for rapid oral speech posed significant challenges. It was frequently observed that within the
confines of a single session, interpreters were forced to use multiple variants, creating disjointed
synonymic rows, for the exact same term.

Table 1: High-Density IT and Digital Terms Encountered at the Digital Almaty 2025 Forum and Their
Interpreted Equivalents

Source English IT Terms | Kazakh Translation Variants in the Transcript (SI) | Difficulty Level and
Reason

Artificial Intelligence (Al) | 1) *acaHabl uHTennekt; 2) UM (Russian abbreviation); 3) MacaHabl
caHa. | Medium. Although the term is officially established, the Kazakh abbreviation (*KW) is
cumbersome in speech, so interpreters often switch to the Russian acronym "MA".

Blockchain technology | 1) BnokuyenH TexHonorusacbl; 2) BnokuyeirH kyheci. | Low. Direct
transliteration is used, causing no additional cognitive load.

Cloud computing infrastructure | 1) ByntTbl MHGpaKypbiabiM; 2) ObnayHbIA BbluMCAEHME; 3)
BynTThiK ecenTey yheci. | High. A literal Kazakh translation creates semantic heaviness. Due to
the term's length, code-switching occurred frequently.

Smart contracts | 1) Akbinabl KenicimwapTtTtap; 2) CmapT-KoHTpakTTap. | Medium. Both options
were used in parallel; transliteration (cmapT-kKoHTpakT) proved more time-efficient.

Data mining | 1) epeKktepai eHaipy; 2) Jata malHuHr; 3) AKnapaTTbl Kasy (incorrect calque). |
Very High. The word "eHaipy" (mining/extracting) refers to raw materials and does not fully convey
the meaning in a digital context. Interpreters stumbled over this term.
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Machine learning | 1) MawwnHanblk oKbITY; 2) MalwmnHHOe obydyeHmne; 3) ABTomaTTbl yiipeHy. | High.
The semantic boundary between "okpiTy" (teaching) and "yipeny" (learning) confuses the
interpreter.

As is clearly evident from the data presented in the table, complex digital concepts that are
efficiently expressed in one or two syllables in the English language frequently transform into
complex, multi-word phrases in Kazakh. Under extreme time constraints, this fundamental
structural asymmetry severely disrupts the interpreter's natural speech rhythm and cognitive flow.
4.2. Cognitive Load Indicators and Compensatory Strategies The analysis demonstrated a direct
correlation between the input density and cognitive exhaustion. As the speaker's delivery rate
reached high speeds of 130-150 words per minute and the concentration of specialized terms in
the source text increased, the interpreters' available cognitive resources rapidly depleted. In the
examined transcripts, this depleted state actively manifested as observable physical and acoustic
indicators, including prolonged pauses, sudden false starts, and instances of stuttering. To actively
overcome this intense cognitive overload and maintain communication, the interpreters
consistently resorted to specific pragmatic and semantic strategies outlined in Chesterman's
established taxonomy.

Table 2: Frequency of A. Chesterman's Strategies and Specific Examples from the Transcripts
Strategy Category (Chesterman) | Specific Strategy Type | Source Text (ST) | Target Text (TT - SI)
| Frequency of Use

Syntactic Strategies | Literal translation | "We need to deploy scalable machine learning models
to the market." | "Bbi3re HapblkKka MacwTabTanaTblH MalMHAAbIK OKbITY MOAENbAEPIH eHri3y
kaskeT." | High. Direct translation conserves energy.

Semantic Strategies | Paraphrasing / Circumlocution | "The latency in edge computing is severely
bottlenecking our data throughput." | "lWeTki ecenteynepgeri Kigipic 6i3aiH AepeKktep
a/IMacybIMbI3Fa, AFHWN XYMbICbIMbI3Fa Y/IKEH Kedepri KenTipin skaTbip." (The word "bottlenecking"
was paraphrased in a broader sense). | Medium. Used to convey meaning when the exact term
cannot be recalled.

Pragmatic Strategies | Omission | "Using decentralized end-to-end encryption protocols ensures
absolute data privacy." | "OpTanblKTaHAbIpblIMaraH XaTTamanapdbl KOAJaHy AepeKkTep
KYNUANbINbIFbIH KaMTamachki3 eTeai..." (end-to-end encryption was completely omitted). | Very
High. The primary "lifesaver" technique when information load reaches its limit.

Pragmatic Strategies | Addition / Explicitation | "Our SaaS solutions..." | "bi3aiH, 6araapnamansik,
KamTaMacbi3 eTy peTiHAeri KbiameT, afHu SaaS wewimaepimis..." | Low. Encountered only when
the speaker's pace is slow.

The deep textual analysis reveals that under pressure, the most frequently used operational
strategy is omission. When polysemantic or structurally multi-component terms are uttered
rapidly by the speaker, the interpreter intentionally skips them in order to preserve only the
overarching macro-meaning of the sentence.

4.3. Language Contact Features (Kazakh-Russian Language Mixing) One of the most evident,
consistent, and theoretically intriguing findings of this empirical study is the absolute abundance
of translingual elements within the output. Specifically, the mixing of Kazakh and Russian
languages, recognized academically as code-switching, was highly prevalent in the interpreters'
speech. The data indicates that the vast majority of Kazakhstani interpreters do not attempt to
translate English terms directly into Kazakh; rather, they process them seamlessly through ready-
made Russian linguistic models established in their cognition.

Table 3: The Impact of Kazakh-Russian Language Contact (Code-Switching, Russian Calgues) on
Interpretation Quality

Linguistic Phenomenon | Source English Text (ST) | Interpreter's Version (S| Transcript) |
Normative Academic Kazakh Equivalent | Impact on Interpretation Quality
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Code-switching (Lexical borrowing) | "Our focus is on digitalization and cyber threats." | "bi3ajH,
dokyc umbpoBM3aUmMsa KaHe Kubepyrposanapra barbiTTanfaH." | bBi3aiH 6acTbl Ha3apbiMbI3
undpnaHabipy meH KmubepkaTepnepre barbiTtanfaH. | Creates stylistic imbalance and gives the
text an informal tone. However, it saves time.

Russian syntactic calque | "This takes place in real time." | "byn peanabl yakpiT pexXnmiHae opbiH
anaapl." (from Russian: B pexkmMme peanbHOro BpemeHu) | byn HaKTbl yaKkbITTa sKy3ere acasbl. |
Generates lexical artificiality, yet does not distort the speaker's intent.

Syntactic interference | "The government actively supports new tech hubs." | "YkimeT 6encenai
TypAe NoAAep’KKa »Kacalabl »aHa Tex xabTtapfa." | YKIMeT KaHa TexHOoNorvanbiK XabTap/bl
benceHai Typae konaanapl. | Disrupts the grammatical structure (SOV) and shifts the register to
colloquial speech.

As this table clearly indicates, under moments of acute cognitive stress, professional interpreters
automatically and instinctively activate structural constructions from the dominant language. In
this specific context, that dominant language is Russian, which heavily permeates the professional
and technological environment.

CHAPTER 5. DISCUSSION

In this vital analytical section, the empirical results obtained from the transcripts are thoroughly
interpreted in direct relation to the three primary research questions and systematically mapped
onto the theoretical frameworks of D. Gile and A. Chesterman.

Discussion of the First Research Question: The analysis confirms that the major systemic barrier
inherently faced by Kazakh-speaking interpreters operating in high-density IT discourse is the
profound lack of fully established and universally accepted terminological apparatuses. The data
shows that many advanced technological concepts, for instance, "Cloud computing" or "Data
mining," are currently not expressed in the Kazakh language utilizing concise nominative units.
Instead, they must be rendered with lengthy explanatory phrases that require significantly more
articulation time. While the interpreter is forced to articulate such a lengthy, multi-word phrase
to convey a single concept, the original speaker invariably initiates their next thought. This
structural disparity creates a cascading temporal delay, forcefully trapping the interpreter in a
continuous, high-stress "catch-up" mode that threatens the stability of the entire translation
process.

Discussion of the Second Research Question and Theoretical Integration: The extensive findings
of this study fully and flawlessly validate the structural mechanisms proposed in D. Gile’s "Effort
Model". The empirical evidence demonstrates that when a speaker rapidly lists complex technical
terms, an excessive and immediate load is placed on the interpreter's "Listening" and "Memory"
cognitive resources. During critical moments within the discourse when this cognitive deficit
predictably occurs, interpreters unconsciously utilize pragmatic omission, a key category from A.
Chesterman’s taxonomy, serving as their most highly effective "lifesaver". In this demanding
specific context, omission is definitively not categorized as a professional error or lapse in
competence. Rather, it functions dynamically as a vital cognitive regulation mechanism that
effectively prevents a complete breakdown of the ongoing interpretation process. Furthermore,
the strategic choice of leaving international terms untranslated through direct transliteration, as
seen with terms like blockchain or startup, semantically and effectively conserves the interpreter's
crucial "P" (Production) resource, allowing mental energy to be redirected to comprehension.
Discussion of the Third Research Question: The transcript data conclusively proven that the
historical translingual contact between the Kazakh and Russian languages plays a highly
pronounced, unavoidable role in the cognitive reality of the Sl process. As was clearly shown in
Table 3, in order to rapidly avoid losing precious cognitive time searching for a non-standardized
or unwieldy Kazakh equivalent of a dense English term, interpreters consistently and directly
employ familiar Russian equivalents, utilizing words like tsifrovizatsiya or kiberugroza, or they rely
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on Russian syntactic calques. Although this specific linguistic phenomenon is formally considered
by traditional linguistic standards to be a lexical error or a stylistic deviation, the reality of the
booth dictates otherwise. Under extreme time pressure, deploying these Russian translingual
elements becomes the absolute only pragmatic way to successfully preserve the overarching
semantic integrity of the communication. Consequently, there is every empirical reason to define
and characterize this behavior as a highly specialized, unique cognitive survival mechanism actively
utilized by Kazakhstani interpreters.

CHAPTER 6. CONCLUSION AND RECOMMENDATIONS

6.1. Scientific Contribution of the Research This robust research project stands among the first in
domestic translation studies and applied linguistics to successfully and empirically analyze the
complex English-to-Kazakh simultaneous interpretation process. The foundational strength of the
study lies in its reliance on actual verbatim transcripts sourced directly from a major international
technological forum like "Digital Almaty 2025". The research thoroughly substantiates the exact
nature of the cognitive loads experienced by Kazakh-language interpreters working under the
pressure of high-density IT terms. Furthermore, it scientifically justifies the diverse compensatory
strategies, predominantly omission and paraphrasing, as well as the linguistic interferences like
code-switching that these professionals pragmatically employ. Overall, the research clearly
demonstrated exactly how the classic theoretical models developed by Gile and Chesterman
practically operate and manifest within the highly specific Kazakhstani translingual and
technological context.

6.2. Research Limitations Like any focused qualitative research endeavor, this study inherently
possesses certain methodological limitations that must be acknowledged. The primary limitation
impacting the generalizability of the findings is the relatively small sample size of the dataset. The
in-depth textual analysis was intentionally restricted to the audio recordings of only three specific
professional sessions within a single iteration of one forum. Additionally, the research strictly
solely analyzed the final interpreted output via the created transcript. Because direct retrospective
interviews or surveys were not actively conducted with the interpreters themselves following their
performance, their highly subjective psychological states, internal reasoning, and exact
consciousness at the precise moment of making strategic decision-making choices were not fully
captured or analyzed.

6.3. Future Recommendations Based on the thorough analysis and the aforementioned scholarly
conclusions, the following interconnected practical and theoretical recommendations are formally
proposed:

e For the academic community: Master's degree programs specializing in Translation
Studies, explicitly including those currently offered at Magsut Narikbayev University, must
urgently update their curricula. They should introduce specialized, highly intensive
practical training courses specifically titled "Simultaneous Interpretation of Artificial
Intelligence Terminology in Technological Discourse" to bridge the current skill gap.
Furthermore, given the documented cognitive pressures, it is essential to proactively
conduct targeted stress management training for all university students enrolled in Sl
programs.

e For the State Terminological Commission: To alleviate the cognitive burden on language
professionals, it is highly recommended to immediately accelerate institutional efforts to
officially approve international technical terms. Specifically, terminology in the rapidly
growing fields of artificial intelligence, cloud technologies, cybersecurity, and blockchain
should be adopted directly as standardized English-Kazakh equivalents, thereby remaining
free from the historically transitive influence of the Russian language. Additionally, when
creating abbreviations for these terms, they must be intentionally shortened in strict
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accordance with the law of harmony in the Kazakh language, ensuring the creation of
dynamic versions that are significantly easier and faster to vocalize during live speech.

e For future researchers: Exploring the complex, internal cognitive processes of
simultaneous interpreters much more deeply represents a highly promising scientific
direction for the future. Future studies should aim to utilize advanced methodologies such
as retrospective protocols and physiological eye-tracking methods to gather data beyond
mere audio transcripts. Additionally, to broaden the applicability of these findings, the
overall scope of future empirical research could be significantly expanded to include
interpretation data meticulously gathered from other major international technological
summits.

REFERENCES

e 1.Chesterman, A. (2016). Taxonomy of translation strategies.
e 2. Creswell & Poth. (2018). Triangulation method.

e 3.Gile, D. (2009). Effort Model.

e 4. Palinkas et al. (2015). Purposive sampling method.

281



Proceedings of the 14th International Scientific Conference

Al-BASED ADAPTIVE LEARNING: A NEW
PARADIGM FOR PERSONALIZED FOREIGN
LANGUAGE TEACHING

Nurmanaliyeva Lyaila Shaymerdenovna

Taraz University named by M.Kh. Dulaty, Senior Lecturer of "World Languages"
Department, Master of Pedagogical Sciences, Kazakhstan, Taraz

Atam Ruveyda Ibrakhimzhanovna

Taraz University named by M.Kh. Dulaty, Senior Lecturer of "World Languages"
Department, Master of Pedagogical Sciences, Kazakhstan, Taraz

Foreign language classrooms are linguistically and affectively heterogeneous, yet most
instruction is still paced for an imagined average learner. This article examines whether artificial
intelligence (Al)-based adaptive learning constitutes a genuinely new paradigm for personalized
foreign language teaching or merely automates older ideas. Using a focused analytical review of
ten scholarly sources from American and Kazakhstani research traditions, supplemented by a
comparative analysis of effect sizes reported in the intelligent tutoring literature, the study asks
which theoretical principles justify adaptivity, what evidence supports its effectiveness, and which
conditions constrain it in Kazakhstani higher education. The analysis shows that adaptive systems
reproduce, at scale, mechanisms long associated with effective tutoring, namely diagnosis,
calibrated challenge, and immediate feedback, and that reported effects are substantial but vary
widely with design. Kazakhstani evidence is promising but thin; it identifies infrastructure, teacher
digital literacy, data privacy, and shallow personalization in current tools as recurring constraints.
The article proposes a four-layer model (diagnosis, adaptation, feedback, and human oversight)
and derives implementation principles for universities. It concludes that adaptivity is a paradigm
shift only when pedagogy, rather than technology, governs the learning loop. Limitations include
the small corpus and reliance on secondary data.

Keywords: adaptive learning; artificial intelligence; personalized learning; foreign language
teaching; intelligent tutoring systems; feedback; Kazakhstan

Introduction

Every foreign language classroom is a collection of different learners. Students arrive with
unequal prior knowledge, different rates of acquisition, different levels of anxiety, and different
reasons for studying, yet a typical lesson moves at a single pace and offers a single sequence of
tasks. The cost of this mismatch has been recognized for decades. Bloom (1984) reported that
students tutored one-to-one with mastery learning procedures performed about two standard
deviations better than students in conventional classes. He called this the 2 sigma problem
because individual tutoring is too costly to provide to everyone. The central question for educators
has therefore been whether any method of group instruction can approach the effectiveness of a
tutor who continuously diagnoses, adjusts, and responds.

Artificial intelligence (Al)-based adaptive learning is the most prominent current candidate
for an answer. In this article, adaptive learning refers to systems that build a model of the learner,
use that model to adjust the content, sequence, pace, or feedback of instruction, and update the
model as the learner responds. Meta-analytic evidence from intelligent tutoring systems suggests
that such mechanisms can matter. VanLehn (2011) found that step-based tutoring systems
approached the effectiveness of human tutors, and Kulik and Fletcher (2016) reported that
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students who used intelligent tutoring systems outperformed students in conventional
instruction. The rapid spread of generative Al since 2022 has widened the scope of adaptivity,
because large language models can converse, rephrase, and respond to open-ended learner
output. Earlier systems, built largely for structured domains such as mathematics, could not do
this.

The word paradigm deserves scrutiny. A paradigm shift in teaching would imply not merely
a new tool but a change in how instruction is organized: from a fixed curriculum delivered to a
group toward a learning path that is continuously negotiated between learner data and
pedagogical design. Whether current Al systems achieve this is an empirical question. Claims of
transformation often rest on vendor descriptions or small attitude surveys, and they rarely
distinguish between systems that merely reorder exercises and systems that diagnose specific
errors and respond to them. Moreover, adaptivity introduces risks that traditional instruction does
not: dependence on data quality, opacity of algorithms, exposure of learner data, and the
possibility that learners delegate to Al the effortful processing on which learning depends. A
careful assessment must therefore weigh potential gains against these risks, and it must do so
within a specific educational context.

Foreign language learning, however, is not simply another domain for adaptive technology.
Second language development depends on comprehensible input slightly beyond the learner’s
current level (Krashen, 1982), on interaction in which a more capable interlocutor mediates
performance within the learner’s zone of proximal development (Lantolf & Thorne, 2006), and on
affective conditions that either lower or raise the barriers to using the language. These principles
imply that adaptivity in language teaching must address not only accuracy but also meaning,
interaction, and motivation. Chapelle (2001) made a related point in her criteria for evaluating
technology-based language tasks, which include language learning potential, learner fit, meaning
focus, authenticity, positive impact, and practicality. A paradigm of personalized language
teaching must therefore be judged against pedagogical criteria and not only technical ones.

These issues are particularly relevant in Kazakhstan, where national education policy
promotes trilingualism and university cohorts often combine students from different school
backgrounds, so that entry-level proficiency in English can differ considerably within a single
group. Research on Al in language education in Kazakhstan is growing but remains thin.
Kemelbekova et al. (2024) compared Al-supported and traditional instruction among first-year
students at a pedagogical university. Ergabylova and Turebayeva (2026) surveyed students and
instructors about adaptive platforms and reported favorable attitudes alongside concerns about
digital literacy and data privacy. Serzhankyzy and Turashova (2025), analyzing Al tools for Kazakh
language learning, found that deep adaptive personalization and automated feedback were
largely absent. Taken together, these studies suggest that enthusiasm is outpacing evidence.

Three gaps follow. First, the international evidence on adaptive tutoring comes largely from
structured subjects and is rarely connected to second language acquisition theory. Second,
Kazakhstani studies describe attitudes and tools but seldom specify what makes a system adaptive
in a pedagogically meaningful sense. Third, no framework links theoretical principles, empirical
evidence, and local constraints into guidance for universities. This article addresses these gaps
through three research questions. RQ1: Which theoretical principles justify adaptivity in foreign
language teaching? RQ2: What does the available evidence show about the effectiveness of Al-
based adaptive learning, and how large are the reported effects? RQ3: Which conditions constrain
implementation in Kazakhstani higher education, and what model of implementation follows? The
article argues that adaptivity constitutes a paradigm shift only when pedagogical principles govern
the learning loop.
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Materials and Methods

Research design. This study is a focused analytical review. It combines document analysis, in
which each source is coded against a predefined framework, with a comparative analysis of effect
sizes reported in the intelligent tutoring literature. The design was chosen because the research
guestions concern the relationship among theory, evidence, and context rather than the effect of
a specific intervention, and because primary classroom data on adaptive language learning in
Kazakhstan are not yet sufficient to support a stand-alone experiment. A focused review can
integrate dispersed findings and identify design principles that a later experiment can test. Its main
limitations are that it cannot establish causal effects of any particular system and that findings
from different studies are not directly commensurable. Both limitations are addressed in the
Results and Discussion section.

Corpus and selection criteria. The unit of analysis was a scholarly source. Sources were
selected purposively according to four criteria: (a) the source addresses adaptive learning,
intelligent tutoring, personalized learning, or the theory of second language acquisition and
mediation; (b) the source is a peer-reviewed article, a scholarly monograph, or a research-institute
report with a verifiable publisher or DOI; (c) the source represents either the American research
tradition or Kazakhstani scholarship; and (d) the source is written in English. Commercial
documentation, press materials, and unreviewed texts were excluded. The final corpus comprised
ten sources. Seven were by American scholars: three theoretical works (Chapelle, 2001; Krashen,
1982; Lantolf & Thorne, 2006) and four evidence-oriented works (Bloom, 1984; Kulik & Fletcher,
2016; Pane et al,, 2015; VanLehn, 2011). Two of these, VanlLehn (2011) and Kulik and Fletcher
(2016), are articles in Scopus-indexed journals. Three were by Kazakhstani scholars published
between 2024 and 2026 and were selected to represent three types of local evidence: a controlled
classroom comparison (Kemelbekova et al., 2024), a survey of students and instructors
(Ergabylova & Turebayeva, 2026), and an analytical review of Al tools (Serzhankyzy & Turashova,
2025). The corpus is deliberately small. A focused review prioritizes sources that are foundational,
widely cited, or directly relevant to the Kazakhstani context over exhaustive coverage, and ten
sources allowed each to be coded in depth against the full matrix. The cost of this choice is a
narrower evidence base, which is discussed under limitations.

Analytic framework and procedure. Coding proceeded in two passes. In the first, deductive
pass, each source was coded against a matrix with five columns: (a) the theoretical principle
invoked; (b) the mechanism of adaptivity addressed, distinguishing diagnosis of the learner,
adaptation of content and pace, feedback, affective support, and human oversight; (c) the type
and strength of evidence; (d) the educational context; and (e) the limitations reported or evident.
The five mechanisms were derived from the common architecture of intelligent tutoring systems.
Evidence was rated as strong (meta-analysis or large controlled evaluation), moderate (single
controlled or quasi-experimental study), or preliminary (survey, descriptive, or analytical work). In
the second, inductive pass, statements about implementation conditions were coded openly and
grouped into themes, which yielded the constraints reported in Table 1 and the model proposed
in the final section.

Comparison of effect sizes. Standardized effect sizes were extracted from the three sources
that report them (Bloom, 1984; Kulik & Fletcher, 2016; VanLehn, 2011) and recorded exactly as
reported, without recalculation. The comparison is descriptive. The comparison conditions differ
across studies: Bloom (1984) compares tutoring with mastery learning against conventional class
instruction, VanlLehn (2011) compares tutoring conditions against no tutoring, and Kulik and
Fletcher (2016) compare intelligent tutoring against conventional instruction. Domains,
populations, and outcome measures also differ, so the figures illustrate the range and ordering of
reported effects and are not pooled or tested statistically.
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Ethics and trustworthiness. The study involved no human participants and used only
published sources, so ethics committee approval was not required. All sources are attributed in
APA 7 format and no text is reproduced. Trustworthiness was supported by stating selection
criteria in advance, keeping the coding matrix as an audit trail, and reporting evidence ratings
alongside claims. A single analyst performed the coding, so intercoder reliability was not assessed,
and this limitation is noted in the discussion.

Literature Review

Tutoring and the logic of adaptivity. The case for adaptivity begins with Bloom’s (1984)
finding that individual tutoring with mastery learning produced far larger gains than conventional
group teaching. VanlLehn (2011) refined the argument by comparing tutoring systems of different
granularity. He found that systems that give feedback and hints on each step of a solution were
nearly as effective as human tutors and considerably more effective than systems that evaluate
only final answers. Kulik and Fletcher (2016) reviewed controlled evaluations of intelligent tutoring
systems and reported a median effect of 0.66 standard deviations over conventional instruction.
Taken together, these works suggest that the effectiveness of adaptive systems lies in the grain
size and quality of interaction rather than in the label “adaptive.”

Second language acquisition theory. Krashen (1982) argued that acquisition proceeds when
learners understand input that is slightly more advanced than their current competence and when
emotional barriers, which he termed the affective filter, are low. Lantolf and Thorne (2006)
approached development from a sociocultural perspective, emphasizing that learning occurs
through mediation within the zone of proximal development, where support is gradually
withdrawn as the learner gains control. Both perspectives translate directly into design
requirements for adaptive systems: the system must estimate the learner’s level, calibrate
challenge and support, and protect the learner’s willingness to communicate.

Evaluation of technology and personalized learning. Chapelle (2001) proposed that
technology-assisted language tasks be evaluated against criteria rooted in second language
acquisition research, among them learner fit and language learning potential. In a broader
educational context, Pane et al. (2015) studied schools that implemented personalized learning in
the United States and reported positive effects on mathematics and reading achievement. They
also found that results varied with how the approach was implemented, which is a reminder that
personalization is a set of practices and not a single technology.

Kazakhstani research. Recent Kazakhstani studies address three aspects of the problem.
Kemelbekova et al. (2024) conducted a pre-test and post-test comparison of Al-supported and
traditional instruction in English speaking among first-year university students. Ergabylova and
Turebayeva (2026) examined adaptive platforms in Kazakhstani education through surveys and
described both motivational benefits and ethical and technical limitations. Serzhankyzy and
Turashova (2025) analyzed generative Al tools for learning Kazakh and identified a gap between
the potential of underlying language models and the personalization that applied tools currently
offer. Their studies collectively show growing interest, but each addresses only one part of the
adaptive learning loop.

Cautions in the literature. The literature also contains warnings. VanLehn (2011) showed that
effectiveness depends on interaction granularity, so a system that offers only coarse feedback
should not be expected to deliver the effects of the best systems. Pane et al. (2015) observed that
implementation quality shaped outcomes. Ergabylova and Turebayeva (2026) listed ethical
concerns, the need for technical support, and dependence on input data quality among the
limitations of adaptive systems. Serzhankyzy and Turashova (2025) emphasized the teacher’s
continuing role in developing critical thinking and intercultural communication, areas in which Al
remains weak. These cautions suggest that adaptive learning should be evaluated as a socio-
technical arrangement in which tools, teachers, and institutions interact.
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Results and Discussion
This section answers RQ2 and RQ3 by presenting the coded evidence and then proposing a
model of implementation. RQ1 is addressed by the theoretical mapping in the first column of Table

1. Table 1 summarizes the coding matrix by mechanism of adaptivity.

Table 1

Mechanisms of Adaptivity, Their Theoretical Basis, Evidence, and Kazakhstani Constraints

Mechanism | Theoretical basis | Evidence base (rating) Kazakhstani findings and
constraints
Diagnosis Input slightly | Kulik & Fletcher (2016); | Personalization limited or
(learner beyond current | VanlLehn (2011) (strong) | absent in most tools for
model) level (Krashen, Kazakh  (Serzhankyzy &
1982); mediation Turashova, 2025)
in the zone of (preliminary)
proximal
development
(Lantolf & Thorne,
2006)
Adaptation Mastery learning | Bloom (1984); Pane et | Platform-level adaptivity
(content, (Bloom, 1984) al. (2015) (moderate) reported as beneficial, with
sequence, concerns about algorithmic
pace) bias (Ergabylova &
Turebayeva, 2026)
(preliminary)
Feedback Scaffolding and | VanLehn (2011): step-|Both groups improved in
mediation (Lantolf | based systems clearly|speaking; no  significant
& Thorne, 2006) outperformed answer- | pronunciation difference
based systems (strong) | (Kemelbekova et al., 2024)
(moderate); automated
feedback mostly absent in
Kazakh tools (Serzhankyzy &
Turashova, 2025)
Affective Low affective filter | Evidence mostly | Increased motivation
support (Krashen, 1982) attitudinal (preliminary) | reported by students
(Ergabylova & Turebayeva,
2026) (preliminary)
Human Learner fit and|Pane et al. (2015):|Insufficient digital literacy,
oversight positive impact | results  varied  with |infrastructure needs, and
(Chapelle, 2001) implementation data privacy concerns
(moderate) (Ergabylova & Turebayeva,

2026) (preliminary)

Note. Evidence ratings: strong = meta-analysis or large controlled evaluation; moderate =
single controlled or quasi-experimental study; preliminary = survey, descriptive, or analytical work.

Source: author’s analysis of the ten-source corpus.

Table 1 shows that each mechanism of adaptivity is anchored in a theoretical principle, but
the strength of the supporting evidence is uneven. The evidence is strongest for feedback and
diagnosis. VanlLehn (2011) shows that the granularity of feedback separates effective from
ineffective systems, and the learner-model logic of diagnosis corresponds to the estimate of
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current competence that Krashen’s (1982) input hypothesis presupposes. Evidence is weaker for
affective support and for human oversight, where Kazakhstani sources provide mostly attitudinal
data. The right-hand column shows a second pattern. Kazakhstani constraints cluster at the two
ends of the learning loop. At the input end, Serzhankyzy and Turashova (2025) found that
personalization in most Kazakh-language tools is limited or absent, so the diagnostic layer is thin.
At the governance end, Ergabylova and Turebayeva (2026) report that instructors cited insufficient
digital literacy, and that more than half of respondents were concerned about data privacy and
algorithmic bias. These constraints are not technical details but conditions that determine
whether the learning loop operates at all.

Figure 1 compares the effect sizes reported in the three sources that provide them.

Figure 1

Effect Sizes Reported for Tutoring and Intelligent Tutoring Conditions

One-to-one tutoring with 2.00
mastery learning (Bloom, 1984) ’

Human tutoring
(VanLehn, 2011) 0.79

Step-based tutoring systems 0.76
(VanLehn, 2011) '

Intelligent tutoring systems, | 0.66
median (Kulik & Fletcher, 2016) ’

Answer-based tutoring | 0.31
(VanLehn, 2011) ’

0.0 0.5 1.0 1.5 2.0
Reported effect size (standard deviation units)

Note. Values are standardized effect sizes as reported in the sources and are not pooled.
Comparison conditions differ: no tutoring (VanlLehn, 2011) or conventional instruction (Bloom,
1984; Kulik & Fletcher, 2016).

Figure 1 yields three observations. First, all reported effects are positive, and even the
lowest, answer-based tutoring at 0.31, represents a measurable advantage over no tutoring.
Second, the ordering follows interaction grain size: systems that respond at the level of individual
steps (0.76) approach human tutoring (0.79), whereas systems that judge only final answers lag
far behind. This supports the argument that an adaptive system is only as pedagogically useful as
the granularity of its feedback. A language-learning application that marks an essay or a speaking
task as correct or incorrect, without locating and explaining the error, belongs in the lower part of
this range, whatever its marketing. Third, Bloom’s (1984) value of 2.0 is not comparable with the
others because it combines tutoring with mastery learning procedures, and it should be read as
an upper bound that illustrates the potential of combining personalization with mastery
requirements. The figures also come predominantly from structured domains, so their transfer to
open-ended language production is an assumption that requires testing.

Reading Table 1 and Figure 1 together clarifies the answer to RQ1. Three principles converge
on the case for adaptivity in language teaching. The first is calibration: learning is most efficient
when challenge is matched to current competence, whether this is described as input slightly
beyond the learner’s level or as assistance within the zone of proximal development. The second
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is responsiveness: learners benefit when errors are located and explained promptly, which the
ordering of effect sizes in Figure 1 supports. The third is mastery: progression should depend on
demonstrated control and not on elapsed time, as Bloom’s (1984) procedures required. Existing
Al systems can implement each principle more consistently than a single teacher with a large
group, which is the sense in which they are new. They do not, however, supply what the principles
presuppose, namely valid judgments about what a learner actually needs.

Kazakhstani evidence adds a cautionary note. In the controlled comparison by Kemelbekova
et al. (2024), both the Al-supported group and the traditional group improved significantly in
speaking, and the authors found no significant between-group difference in pronunciation. This
does not show that Al is ineffective, but it shows that its advantage should not be assumed in every
skill. Ergabylova and Turebayeva (2026) reported that about 80% of surveyed participants
regarded adaptive technologies as promising and that students using Al-supported platforms
scored about 15% higher on tests, yet their description of instruments and samples is brief, so
these figures are best treated as indicative.

A four-layer model of adaptive language teaching. The synthesis supports a model in which
adaptivity operates through four layers. The first is diagnosis: the system estimates the learner’s
current level and needs across skills, using multiple evidence sources and not a single placement
test, in line with the mediation logic of Lantolf and Thorne (2006). The second is adaptation: tasks,
input, and pace are calibrated so that challenge stays slightly beyond current competence while
affective load stays manageable (Krashen, 1982). The third is feedback: responses are given at the
step level, locate and explain errors, and are available immediately, since this feature most clearly
differentiated effective systems in VanlLehn (2011). The fourth is human oversight: teachers
interpret analytics, override recommendations, preserve communicative tasks that require human
interaction, and ensure compliance with data protection norms. Without the fourth layer, the
other three risk optimizing what is easy to measure and not what matters for communicative
competence, a concern that Chapelle’s (2001) criterion of positive impact captures.

Implications. For Kazakhstani universities, the model implies that adoption should begin with
an audit of infrastructure and digital literacy, continue with piloted use in which tools are selected
against the four layers, and include explicit data governance, a sequence consistent with the
constraints reported by Ergabylova and Turebayeva (2026). For teachers, adaptivity redefines but
does not remove the teacher’s role: it moves effort from marking to interpreting learner data and
designing interaction. For developers of tools for Kazakh, the main priority suggested by
Serzhankyzy and Turashova (2025) is deep personalization and automated feedback.

Limitations and future research. The study has several limitations. The corpus is small and
purposive, a single analyst coded the sources, the effect sizes derive mainly from structured
subjects, and the Kazakhstani evidence is limited in scale and in reporting detail. Future research
should test the four-layer model experimentally in Kazakhstani classrooms, compare tools that
differ in feedback granularity within the same course, examine effects on speaking and writing
separately, and investigate long-term retention and learner autonomy. Studies of teachers’
changing roles and of data governance would complement outcome research.

Conclusion

This article asked whether Al-based adaptive learning constitutes a new paradigm for
personalized foreign language teaching. In answer to RQ1, the analysis showed that adaptivity is
grounded in well-established principles: the logic of individual tutoring (Bloom, 1984), the
calibration of input slightly beyond current competence (Krashen, 1982), and mediation within the
zone of proximal development (Lantolf & Thorne, 2006). What is new is not the principle but the
possibility of applying it at scale, to open-ended language output, and with continuously updated
learner models.

288



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland I

In answer to RQ2, the evidence reviewed indicates that adaptive and tutoring systems
produce consistently positive effects, but that effect sizes vary widely, from 0.31 to 0.79 across
tutoring conditions reported by VanlLehn (2011), with a median of 0.66 across intelligent tutoring
evaluations (Kulik & Fletcher, 2016). The most important determinant appears to be the
granularity of feedback and not the presence of Al as such. The evidence derives mainly from
structured domains, which means that its transfer to speaking and writing in a foreign language
remains to be demonstrated.

In answer to RQ3, Kazakhstani studies reveal a pattern of promising results and recurrent
constraints. Controlled evidence shows gains in speaking but no universal advantage over
traditional instruction (Kemelbekova et al., 2024). Survey evidence suggests favorable attitudes
but also concerns about digital literacy, infrastructure, and data privacy (Ergabylova & Turebayeva,
2026). Analytical evidence shows that tools for Kazakh offer limited deep personalization and
automated feedback (Serzhankyzy & Turashova, 2025). On this basis, the article proposed a four-
layer model comprising diagnosis, adaptation, feedback, and human oversight.

The study contributes to scientific knowledge in three ways. It links second language
acquisition theory to the engineering logic of adaptive systems, it organizes dispersed Kazakhstani
findings into a single analytic matrix, and it offers an implementation model that can be tested.
These contributions are bounded by the synthetic design: the study does not demonstrate that
any system improves language outcomes in Kazakhstani classrooms.

The findings also caution against two common errors. One is technological determinism, the
belief that adopting an Al tool will by itself improve learning. The other is dismissal, the belief that
because early tools were shallow, adaptivity has nothing to offer. The evidence supports a middle
position: adaptive systems can deliver large benefits when feedback is fine-grained and embedded
in sound pedagogy, and they deliver little when they only repackage conventional exercises.

Several recommendations follow. Universities should audit infrastructure and digital literacy
before adoption, pilot tools on a small scale, and establish explicit data governance. Teachers
should treat adaptive systems as sources of diagnostic information and keep human interaction
at the center of communicative tasks. Developers should prioritize step-level feedback and deeper
personalization for Kazakh. Researchers should conduct controlled studies that vary feedback
granularity, measure productive skills, and follow learners over time. If these steps are taken,
adaptivity can become what its advocates claim: not a replacement for teachers, but a means of
giving every learner some of the attention that, until now, only a tutor could provide.
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FARS—AZORBAYCAN DILLORINDD XoBoR
TORCUMBSINDS LOKALLASDIRMA
STRATEGIYALARI VO SUNI INTELLEKT
DOSTOKLI REDAKTSNIN KEYFIYYST
MEYARLARI

Rahimli Murad
Naxgivan Dovlat Universitet
intigam Sliyev
Naxgivan Dovlat Universiteti

Xilass. Moagqgalada fars ve Azerbaycan dilleri arasinda xabar matnlarinin tarcimasi va
lokallasdirilmasi tarcimaslnaslig, media diskursu va siUni intellektdan istifads kontekstinds
arasdirilir. Magsad hadaf dila uygunlasdirma zamani xabarin faktoloji nivasinin, manbalik
minasibatlarinin, modal manasinin va terminoloji dagigliyinin gorunmasi Ugln praktik meyarlar
muayyanlasdirmakdir. Tadgigatin materialini avvalki elmi tadqgigat isi ¢arcivasinds hazirlanmis 12
modellasdirilmis xabar situasiyasi taskil edir: sakkizi farscadan azarbaycancaya, dordi iss aks
istigamatadir. Nimunalarin semantik-pragmatik miigayisasi sintaktik yigcamlasdirma ila faktin
dayisdirilmasi arasindaki sarhadi aydinlasdirir. Stni intellekt vasitalari Uclin faktoloji sabitlik,
manba va modal status, terminoloji dizglnlik, funksional lokallasdirma va yoxlanila bilma
meyarlarina asaslanan insan nazaratli redakta modeli taklif olunur. Material eksperimental sistem
mugayisasi deyil, metodik xarakterli keyfiyyat tahlilidir.

Acar sozlar: media tarciimasi; xabar lokallasdirilmasi; fars dili; Azarbaycan dili; transredakta; sini
intellekt; tarcima keyfiyyati.

Abstract. This article examines Persian—Azerbaijani news translation and localization at the
intersection of translation studies, media discourse and artificial intelligence-assisted editing. It
aims to identify practical criteria for preserving factual information, source attribution, epistemic
modality and terminological accuracy while adapting news texts for a target audience. The study
draws on twelve constructed news scenarios developed within an earlier research project: eight
from Persian into Azerbaijani and four in the opposite direction. A qualitative semantic and
pragmatic comparison distinguishes acceptable syntactic condensation from interventions that
alter the informational status of a report. Particular attention is given to headlines, administrative
terminology, calendar references, quotations and uncertainty markers. A human-supervised
review framework is proposed using five criteria: factual consistency, attribution and modality,
terminological precision, functional localization and traceability. The article does not claim to
measure the performance of particular Al systems; its contribution is a transparent, practice-
oriented analytical model for news translation training and editorial review.

Keywords: news translation; localization; Persian; Azerbaijani; transediting; artificial intelligence;
post-editing.
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GIRIS

Ragamsal informasiya dovriyyasinda xabar matni bir dilden digarine ¢ox vaxt adi tarcimsa
matnindan daha miurakkab yollarla kecir. Agentlik xabarinin secilmasi, gisaldilmasi, bashginin
dayisdirilmasi, sitatin yenidan tagdim olunmasi va hadaf auditoriyanin informasiya ehtiyacina
uygunlasdirilmasi eyni redaksiya prosesinin muxtalif marhalalaridir. Bu marhalalarda dilin tabiiliyi
artirila bilar, lakin hadisanin subyekti, zamani, yeri, manbayi va tasdiq daracasi dayisdirildikda
tarciima xabarin yeni mazmunla avazlanmasina ¢evrilir. Media tarciimasinin xisusi masuliyyati da
buradan irali galir: magsad yalniz oxunagli matn yaratmaq deyil, oxucunun yoxlanila bilan
malumati mimkin gadar dizglin gavramasini tamin etmakdir.

Fars va Azarbaycan dillari arasinda bu problem ayrica aktualliq dasiyir. Cografi yaxinliq ve davamli
informasiya alagalarina baxmayaragq, dillarin grammatik quruluslari, yazi sistemlari, ictimai-siyasi
anlayislari va bazi xabar Gslubu vardislari bir-birindan farglanir. iranin inzibati bélgilarini bildiran
«Oliwly v« jLlwly terminlari Azarbaycan idarsetma sisteminin anlayislari ile avtomatik
eynilasdirila bilmaz. Eyni sakilda «ASAN xidmat» kimi xisusi institusional adlarin fars dilinda sirf
lGgavi qgarsiligla verilmasi onlarin resmi statusunu gizlads bilar. Tarix, rageam va sitatlarin
otdrdlmasi isa zahiran kicik texniki amaliyyat gérinmasina baxmayaraqg xabarin etibarliligina
bilavasita tasir edir.

Bundan alava, masin tarciimasi va generativ stni intellekt xabar redaksiyalarina ilkin garalama,
terminoloji alternativlar va stilistik diizalislar hazirlamag baximindan yeniimkanlar verir. Lakin axici
ifada hamisa dizgiln fakt demak deyil. Masalan, manbadaki «ehtimal edilir» ifadasinin tarcimada
silinmasi, hala aciglanmamis sababin sistem tarafindan tamamlanmasi va ya tagvim ilinin
namalum oldugu halda gati Miladi tarix gdstarilmasi malumatin statusunu dayisa bilar. Buna gora
texnoloji samaralilik pesakar redakts va etik masuliyyatdan ayriimamaldir (UNESCO, 2021;
Reuters, n.d.).

Magalanin magsadi fars—Azarbaycan xabar tarcimasinin nazari-praktik xUsusiyystlarini
Umumilasdirmak, lokallasdirmanin maqgbul sarhadlarini nimunalar asasinda gdstarmak va suni
intellekt dastakli tarciimanin yoxlaniimasi Uc¢ln tatbig oluna bilan model taqdim etmakdir. Osas
sual bela muayyanlasdiriimisdir: hadaf auditoriyaya uygun, yigcam va anlasigl xabar
formalasdirarkan matnin faktoloji va pragmatik etibarliligini neca gorumag miumkindur?

1. N9Z9RIi CORCIVa: TORCUM®S, TRANSREDAKTS VO LOKALLASDIRMA

Media tarcimasinda manba va hadaf matnin minasibati hamisa «bir orijinal — bir tarcima»
sxemina sigmir. Bielsa (2007) global xabar agentliklarinda tarcimanin jurnalist faaliyystina
integrasiya olundugunu, xabar istehsalinin taskilati mexanizmlarinin isa coxdilli informasiyanin
sUratli 6tlridlmasina uygun quruldugunu gostarir. Bielsa va Bassnett (2009) global xabar axininda
tarciimacinin vasitaci rolunu, matnlarin secilma va yenidan qurulma proseslarini nazari
mizakiranin marksazina gatirirlor. Bu baxis tarcima prosesinin yalniz leksik ekvivalentlarin
tapilmasindan ibarat olmadigini, redaksiya gararlarinin da onun naticasina tasir etdiyini gabul edir.
TarcUma ila redaktanin kasismasini ifads edan «transredakta» anlayisi mahz bu garisiq faaliyyata
diggat yonaldir. Burada terciimaci ve ya redaktor matnin strukturunu dayisa, takrar hissalari ixtisar
edas, daha anlasigh baslig qura bilar. Bununla bels, aparilan har dayisiklik eyni daracada asasli
sayllmir. Sintaktik yigcamlasdirma xabarin mazmununu qgoruyursa, fakti va ya giymatlandirmani
dayisdiran mudaxile artig ayri etik problem vyaradir. Valdedn (2008) xsbar matnlarinin
tarcimasinda alave, ixtisar va hissalarin yenidan yerlasdiriimasinin ideoloji naticalar vers
bilacayini konkret media materiallari asasinda tahlil edir. Demali, redaksiya mudaxilasi dil
baximindan yox, ham da manba va auditoriya minasibati baximindan giymatlandiriimalidir.
Orengo (2005) lokallasdirmani global xabarin mixtalif yerli auditoriyalar Gcin hazirlanmasinin
tarkib hissasi kimi nazardan kegirir. Bu yanasmada yeni xabar matninin hazirlanmasi bazan yalniz
tarciimani deyil, informasiya secimini va yerli oxucu Uclin manali kontekstin qurulmasini da shata
edir. Lakin lokallasdirma sarhadsiz «yerlilasdirma» deyil. Masalan, iranin inzibati qurumunu
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Azarbaycan oxucusuna acgiglamaq legitim izahdir; onu Azarbaycandaki hliquqgi baximdan farqgli bir
gurumla eynilasdirmak isa yanlis analoji tasavvir formalasdira bilar. Scammell (2018) madani
cohatdan spesifik anlayislarin haddindan artig uygunlasdirilmasinin ilkin konteksti itirmak
tahlikasini vurgulayir.

Xabarin dil qurulusunda «kim?», «na?», «harada?», «na zaman?» suallari ila yanasi, «malumati
kim bildirib?» va «malumat na daracads tasdiglenib?» suallari da asasdir. Bednarek va Caple
(2017) xabarin dayarinin dil vasitalari ile neca quruldugunu tahlil edirlar. Basligin secimi, hadisanin
yaxinlg va yenilik aspektinin gabardilmasi, giymatlendirici leksika va modal ifadaler oxucunun
informasiyani gavramasina tasir gostarir. Bir xabarin daha emosional, daha gati ve ya daha ahatali
tagdim edilmasi bazan yalniz Uslub dayisikliyi deyil, mallif mévgeyinin dayismasi demakdir. Buna
gbra tarcimada «taqdimat ssmaraliliyi» ila «epistemik durUstlik» birlikds nazardan kegirilmalidir.
Bu maqgalada lokallasdirma alti amaliyyatin birlasmasi kimi gotdrdlir: sintaktik yenidanqurma,
leksik-terminoloji secim, madani izah, baslig va lidin yigcamlasdiriimasi, xisusi ad va ragamlarin
standartlasdirilmasi, sitat ve modal mananin gorunmasi. ilk bes smaliyyat mixtslif saviyyalards
redaksiya elastikliyi talab eda bilar; sonuncu isa onlarin hamisi Giclin serhad goyur. Xabarin slibut
olunma saviyyasi, informasiyanin kima aid oldugu ve manbada olmayan sabab alagalarinin alava
edilmamasi keyfiyyat giymatlandirmasinin dayismaz talablari olaraqg galir.

Tarcima strategiyasinin giymatlandiriimasinda iki muxtalif saviyyani garisdirmamaq vacibdir.
Birinci saviyya dilin normast ila baglidir: matnin soz sirasi, termin secimi va sintaktik axiciligi. ikinci
saviyya xabarin informativ masuliyystidir: hadisanin slibutu, subyektin statusu va malumati veran
manbanin movgeyi. Birinci saviyyada alternativlara genis yer var; ikinci saviyyads isa sec¢im
sibutun imkanlari ile mahdudlasir. Masalan, «acilib» va «istifadaya verilib» bazi kontekstlarda
yaxin islana bilar, lakin «istismara gabul edilib» alava inzibati-hliqugi mana dasiya bilar. Xabari
basqa dila uygunlasdirarkan funksional ekvivalentlik mahz bu clir mana sarhadlarinin yoxlanmasi
ila alda edilir. Bu baxis na sart sdzbasodz tarclimani, na da hadsiz redakts sarbastliyini normaya
cevirir.

2. MATERIAL V& METOD

Tahlilin materialini 2026-c1 il elmi tadqiqat isi ¢arcivasinda islenmis 12 qisa xabar situasiyas taskil
edir. Sakkiz nimuna farscadan Azarbaycan dilina, dordi iss Azarbaycan dilindan fars dilina
yonalmisdir. Onlarin doérdl xabar bashgl va giris cimlasi, dordl termin, xUsusi ad, taqvim va
regem, dordl isa sitat, giymatloendirma va malumatin tasdiq statusu il baghdir. Matnlar
mugayisali tahlil Ggcin muallif tarafindan qurulmus modellardir; real xabar agentliklarindan
gotirilmus korpus, miayyan hadisalar hagginda senadlasdirilmis malumat va ya mustaqil model
testi hesab edilmir. Bu farqg naticalarin elmi sarhi G¢clin mihUmdir: material konkret problemlari
ndmayis etdirir, onlarin hansi tezlikle bas verdiyini dlgmr.

Bu materialla islayarkan nimunalarin «na bas verdiyi» va «tarcimaginin nayi dayismak hlququ
oldugu» suallari ayri saxlanilir. Tarciima variantinin funksional Ustinliyd ilk novbads manbadaki
malumata asaslanir; hadaf auditoriyaya faydali gortnan, lakin manba ila tasdiglanmayan izah
alava natica kimi gabul edila bilmaz. Eyni sababdan tahlilda xabarin faktoloji «ntvasi» va redakta
oluna bilan ifada formasi farglandirilir. Birinciya hadisanin subyekti, obyekti, zamani, makani, say,
hiqugi statusu, xabarin manbayi va malumatin tasdig daracasi daxildir; ikinciya isa sdz sirasi,
lazimsiz takrar, bazi sintaktik baglar ve hadaf dil Ggln tabii feil se¢imi aiddir. Bu farglandirma
magalanin butin nimunalarina eyni metodla yanasmaga imkan verir.

Mugayisali-lingvistik, semantik-pragmatik va kontekstual tahlil metodlari birgs tatbiqg olunur. Har
nimunada manba ifads, birbasa tarcima ehtimali va funksional redakts varianti garsilasdirilir.
Sonra dayismayan faktoloji elementlar, magbul sintaktik midaxilalar va mimkin tahrif négtalari
muayyanlasdirilir. Dord secilmis situasiya Uzra avtomatlasdiriimis tarciimads meydana cixa bilan
sarti sahvlar ayrica muizakira olunur. Bu situasiyalar konkret stni intellekt programlarinin faktiki
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cavablari kimi tagdim edilmir. Taklif olunan besmeyarl yoxlama ¢arcivasi da korpus asasinda
statistik tasdiglanmis giymatlandirma skalasi deyil, praktik redakts Ucln analitik vasitadir.

3. FARS—AZORBAYCAN X9B3R TORCUMBSININ MUQAYISOLI TOHLILI

3.1. Basliglarda informasiya sixligl vo modal mana

Birinci grup nimunalar gostarir ki, fars dilinds tabii olan genis tayin konstruksiyasi Azarbaycan
xabar basliginda yigcamlasdirila bilar. Masalan, 3T jes 0393 Ol jeea> b ddigs 9y ps ObS o&aolein
«Ss 8 4 cimlasinin birbasa tarcimasi «Tabrizin kitab sargisi bazar ertasi on iki saharin
nasirlarinin istiraki ila isa baslayacag» formasindadir. «Tabriz kitab sargisi bazar ertasi 12 sahardan
nasirlarin istiraki ile acilacag» varianti isa xabarin asas elementlarini gorumagla daha tabii s6z sirasi
va feil secimi yaradir. Burada «12» gdstaricisi nasirlarin deyil, tamsil olunan saharlarin sayina
aiddir. «12 nasirin istiraki ile» kimi gisaltma faktoloji sshv yaradar. Belalikls, yigcamliq informasiya
elementlarinin aidiyyatini dayisdirmamalidir.

Ikinci nimuna ehtimalin gorunmasi il baglidir: «sJjs 3539 00T e, » Ol gl S o S iol 3l Jlex>Iy.
Magbul Azarbaycan varianti «Yaxin giinlards iranin simalinda yagintinin artacagi ehtimal olunur»
saklinda qurula bilar. «iranin simalinda yaginti artacag» basligi iss manbadaki prognoz va ya
mimkdnlik manasini tasdiglanmis fakt kimi taqdim edir. Bu farg Uslubi deyil, epistemikdir:
orijinalda bildirilmayan aminlik deracasi hadaf matnda yaradilir. Xabar dilinds «ola bilar», «ehtimal
edilir», «gdzlanilir» kimi vahidlar cox vaxt matnin etibarlilig§ini miayysan edan asas gdostaricilardir.
ks istigamatli nimuna da oxsar prinsipi aydinlasdirir. «Bakida kecirilacak elm forumuna 15
6lkadan nimayandalar gatilacag» cimlasi fars dilina walss 8 2wSL LB olea 3 554810 j 3By
«> 5 saklinda uygunlasdirila bilar. Burada o6lkalsrin sayi ila nimayandalarin sayi garisdiriimir;
«qatilacag» feilinin fars xabar Uslubuna uygun qarsihgi secilir. Ancag konkret tadbirin rasmi adi
malumdursa, «forum» sézinin «_wlar ila avazlanmasi ayrica yoxlanmahdir. Doérdinci baslig
nimunasinda «ds ©jlhl, bakolS sLafl sbew o wbley ifadasinin «Kitabxana Gzvleri Ggln yeni
geydiyyat sistemi istifadaya verilib» kimi verilmasi yaradilma ila faktiki istifadays verilma arasindaki
manani qoruyur. «Sistem yaradilib» varianti eyni hadisani bildirmayas bilar.

Bu qgrup Uzra natica beladir: sintaktik sixlasdirma va daha tabii xabar feillarinin secilmasi
maqgsadauygundur, lakin zaman, raqgam, faaliyyatin marhalasi va aminlik deracasi manba ils ayrica
tutusdurulmalidir. Baslig daha tasirli goriindiylina gora deyil, eyni fakti daha anlasigh verdiyina
gora redakta edilmalidir.

3.2. inzibati terminlar, taqvimlar va x{susi adlar

ikinci grup nimunalar madani va inzibati lokallasdirmanin hiidudlarini goéstarir. J Jes) s jxbul»
@ = o b SO ey JeT climlasindaki «sjsslwl» iranin ostan saviyyali idarsetma qurumudur.
Onu avtomatik olaraqg «valilik» kimi vermak bazi oxuculara yaxin mana yaratsa da, basga 6lkanin
inzibati modelini iran realligi ils eynilasdira bilar. «@rdabil ostaninin administrasiyasi (ostandarliq)
tarixi kdrpUnin barpasina baslandigini bildirib» varianti isa yerli mafhumu gisa funksional izahla
tagdim edir. Magsad termina slni sakilda «millilasdirilmis» garsilig tapmagqg deyil, onun manba
muhitindaki statusunu acgig gostarmakdir.

Taqvim gostaricisi da oxsar diggat talab edir. «sgiz J £ 3 b 35 540 Y¥ o) eanass casd» climlasinda
il gostarilmadiyi Ucln «23 mehr» tarixinin konkret Miladi garsili§i avtomatik muayyanlasdirila
bilmaz. «ixtisaslasmis gbriis Sirazda iran giinas taqvimi ile 23 mehr tarixinda kegirilacak» formasi
bu mahdudiyysti aciq saxlayir. Darc tarixi ve aid oldugu il dagiglasdirildikde Miladi tarix alava
etmak olar; aks halda konkret giin va ay yazmaq manbada olmayan daqiqglik yaratmaq demakdir.
Bela bir sahv yalniz dil yox, ham da fakt yoxlamasi problemidir.

Azarbaycan dilindan farscaya yonalmis nimunada «“ASAN xidmat” markazlarinds elektron névba
sistemi yenilanib» malumatinin S, » $O698 pocuy Bl «ASAN Xidmaty ...«cwel sdd (3l yjgd
saklinda verilmasi xUsusi adin saxlanmasinin shamiyyatini gostarir. «oll wlas Sl e» ifadasi leksik
baximdan anlasigli olsa da, xidmatin rasmi adini Gimumi tasvira gevirir. Lazim galdikds adin yaninda
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Azarbaycan Respublikasinda dovlat xidmatlari gostaran markazlars aid gisa izah alava edils bilar.
Bu Usul rasmi adi, axtaris imkanini va oxucu Uctn anlasighhgi birlikda goruyur.

iki istigamatli tarcima Gcln texniki hallar eyni gdérinmaya bilsr. Fars dilinda xiisusi adlarin arab
grafikasl ils, Azarbaycan dilinda isa latin grafikasi ila verilmasi ham transliterasiya segimini, ham
ds malumatin sonradan axtarilmasini tasirlandirir. Azarbaycan oxucusu ciin iranin az taninan
gurum adr ilk istifadada qgisa izah talab edirss, fars oxucusu Ug¢ln Azarbaycan dévlst xidmatinin adi
eyni qayda il izahl saxlanila bilar. Lakin bels izahlar manba clmlasina gizlica yeni fakt kimi
birlasdirilmamalidir: motarizali geyd, izahedici appozisiya ve ya redaksiya geydi hagigi manba
malumatindan ayird edilmalidir. Tarcima istigamatinin dayismasi keyfiyyat prinsipini dayismir;
sadace malumatin hansi taraf Uc¢ln yad oldugunu va hansi grafikada taninacagini yenidan
muayyanlasdirir.

Dordunci terminoloji nUMuNa «Ws § pbeus a5 3 Yo+ b ol cuss d> e o» clmlasidir. «Programin
birinci marhalasinda 250 min nafar geydiyyatdan kegib» variantinda sayin 6lcl vahidi dlzgin
saxlanir; «zj» sézlnun «program», «layiha» va ya «plan» kimi verilmasi iss matnin avvalki
kontekstindan asilidir. Basqa sozls, terminlasma saviyyasi miayyan edilmadan garsiliglardan birini
mitlag dogru elan etmak olmaz. Tarciimaginin vazifasi eyni zamanda ragami, s6zUn tasvir etdiyi
hadisani va rasmi adlandirmani yoxlamaqdir. Bu dérd nimuna formal ekvivalentlikle funksional
daqigliyin eyni sey olmadigini nimayis etdirir.

3.3. Sitat, manbalik va xabarin hliqugi statusu

Uciincti grupda informasiyanin kima aid oldugu va hansi sartls bildirildiyi asas meyardir. Sitatdaki
«cwl Seex ifadasinin «dayisa bilar» kimi verilmasi ile «dayisacak» saklinds tagdim edilmasi
arasinda prinsipial farg moévcuddur: ikinci halda ehtimal gati garara cevrilir. Bu, yalniz prognoz
xabarlarinda deyil, idarsetms, tahsil va iqgtisadiyyat barads acgiglamalarda da shamiyyatlidir.
Xabarda kiminsa fikrini bildirmak onun fikrini redaksiyanin tasdigi kimi tagdim etmak demak deyil.
Reuters-in jurnalist standartlarinda sitatin manasinin, kontekstinin va manbays aidiyyatinin
gorunmasi xUsusila vurgulanir (Reuters, n.d.).

Sahid malumatina aid digar modellasdirilmis hadisada sahidlarin gatarin dayandigini bildirmasi ila
dayanmanin sababinin hala aciglanmamasi iki ayri informasiya vahididir. Tarciima va ya xllasanin
«qatar texniki nasazliga gora dayandi» formasina kegmasi sabab haqqinda yeni fakt yaradar. Bu,
hadaf clmlanin grammatik cahatdan dizgin olmasindan asili olmayaraq qgabul edilmazdir.
TarcUmaci malum fakti ehtimal edilan izahla birlasdirmamsali, malum olmayanin da namalum
galdigini géstarmalidir.

Hlqugi statusu bildiran matnlarda «layiha», «taklif», «muzakirays cixarilib», «tasdiglenib» va
«qlvvaya minib» bir-birinin avazi deyil. Masalan, Azarbaycan dilinda garar layihasinin mizakirays
cixarildigini bildiran xabarin farsca variantinda onun artiq gabul edilmis garar kimi gostarilmasi
hadisanin hlqugi naticasini dayisdirir. Eyni sahv basliq hazirlama marhalasinda ds yarana bilar.
Manbada olmayan gati marhala gostaricisinin alava edilmasi sarhla fakt arasindaki sarhadi aradan
galdirir. Ona gors hiiqugi prosedurun hansi marhalads oldugunu gdstaran feillar ayrica terminoloji
yoxlamaya calb edilmalidir.

Qiymatlandirici ifadalarda da atribusiya gqorunmalidir. Bir taskilat tadbiri «ilin an boylk gorisi»
adlandirirsa, hadaf xabar bu giymati taskilata aid etmalidir; «ilin an bdylk gorisu kegirilib» kimi
redaksiya hokmi yaratmamalidir. Bu misal bir Gmumi prinsipi dagiqglasdirir: dagig tarcimsa
manbanin subyektiv giymatlandirmasini siimak deyil, onu mahz manbaya aid giymatlandirma kimi
gbstarmakdir. Belalikls, sitatlar, hliqugi status va taskilati iddialar Gzra bitln redaktalards avvalca
malumatin muallifi, sonra onun tasdiq daracasi muayyan olunmalidir.

Bu problemlari tmumilasdirdikda xabarda (g fargli «sas» ayrilir: hadisa barads tasdiglena bilan
malumat, manbanin hamin hadisays verdiyi giymat va redaksiyanin informasiyani taqdim edan
dili. Birbasa tarciima hamin saslari garisdira bilar; redakta isa onlari bir-birinden ayirmaqg Ucln
sorait yaradir. Masalan, «nazirliyin malumatina gora», «sahidlarin sozlarina asasan» va «taskilat
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bunu mihUm hadisa adlandirib» ifadalari Uslubi alavalar deyil, iddianin masuliyyat dastyicisini
muayyan edan vasitalardir. Bela vahidlarin silinmasi oxucunu manbanin kimliyindan va xabarin
hansi asasla sdylandiyindan mahrum eda bilar. Redaktorun vazifasi hamin minasibatlari hatta gisa
basligda bela maksimum aydinligla saxlamaqgdir; matnin uzunlugu malumatin mansayini gizlatmak
Ucln asas saylla bilmaz.

4. SUNI INTELLEKT D@SToKLi TORCUM®AD® RISKLOR V3 YOXLANIS MODELI

Sini intellekt vasitalari xabar matninin ilkin tarcimasini hazirlamaga, alternativ basliglar taklif
etmaya, terminoloji variantlari miqayisa etmaya va Uslubi redaktaya yardim gostara bilar.
Bununla bels, onlarin istifadasini 6lctilmus keyfiyyat Gstlnliyl kimi taqdim etmak Gglin eyni test
korpusu, sabit tapsiriq parametrlari, programin adi va versiyasi, mistagil giymatlandiricilar va
takrarlana bilan naticalar lazimdir. Burada bels eksperiment apariimadigindan yanasma ayri-ayri
sistemlarin performans siralamasi deyil, avvalki bélmalards muayyanlasdirilmis risklarin redaksiya
yoxlamasina cevrilmasidir. ISO 18587:2017 masin tarcimasi naticalarinin tam insan redaktasi
Gcln proses va sarista talablarini miayyanlasdirir; xabarin masuliyyatli darcina dair garar isa
ayrica jurnalist yoxlamasi talab edir.

Modellasdirilon dérd risk vaziyyati bu yanasmani konkretlasdirir. Birincisi, Jli>I»...«3J> 3329
konstruksiyasinin ehtimali qorunmadan gati xabara cevrilmasidir. ikincisi, «,s Y¥» tarixinin
manbada il olmadigi halda taqvimda miiayyan giina baglanmasidir. Uclinciisi, sitatdaki «casl (See»
va ya buna banzar modal gostaricilarin ¢cixariimasidir. Dérdlincisl, sahid malumatinin avtomatik
xUlasa zamani ehtimal edilan sababla tamamlanmasidir. Bunlar real sistem cixislarindan geydas
alinmis xatalar deyil, redaktorun axtarmali oldugu mumkin tshrif névlarini tasvir edsan sinagq
situasiyalaridir. Mahz bu mahdudiyyat mizakiranin naticalarini diizgiin serhadda saxlamaga imkan
verir.

Tadgigat naticasinda bes yoxlama meyari taklif olunur. Faktoloji sabitlik: saxs, qurum, hadiss, yer,
tarix, say va 6l¢u dayismamalidir. Manbalik va modal status: «bildirib», «iddia edib», «ola bilar»,
«tasdiglanmayib» kimi munasibatlar saxlanmalidir. Terminoloji daqgiglik: rasmi adlar, hiiqugi va
inzibati anlayislar konteksta uygun verilmalidir. Funksional lokallagdirma: baslig va cimla hadaf
auditoriya Ugln tabii va anlasigl olmali, lakin yeni fakt alave edilmamalidir. Yoxlanila bilma: ilkin
manba, dizalislarin sababi va mibahisali termin gararlari izlana bilmalidir. Bu meyarlarin birlikda
islonmasi  matnin  vyalniz dil  baximindan deyil, redaksiya masuliyyati baximindan
giymatlandirilmasina xidmat edir.

Praktik is axininda avvalca ilkin manba va onun tarixi muayyanlasdirilir; ikinci marhalada garalama
tarciima hazirlanir; Gglnclda adlar, ragamlar, tarixlar, modal sdzlar va sitatlar ayrica isaralanir;
dordincida terminlar ve madani izahlar yoxlanilir; besincide dilin tabiiliyini artiran redakts
aparilir; sonda manba va hadaf matn yenidan tutusdurulur. Redaktor har dizslise U¢ garardan
birini vers bilar: «gabul edilir», «dil redaktasi talab edir» va «manbadan yenidan yoxlanmalidir».
Sonuncu garar xUsusile aminlik daracasi, sabab alagasi, xUsusi ad, hlqugi status ve tarix
gostaricilarinda asaslidir. Bela kateqoriyalar sahvin agirligini sada sintaktik narahatligdan ayirmaga
kdmak edir.

Keyfiyyat yoxlamasinin texniki olaraq hayata kecirilmasi Ucln fargli xata novlarina eyni reaksiya
verilmamalidir. S6z sirasinin agirligi, takrar va geyri-tabii feil segimi dil redaktasiile aradan qgaldirila
bilar. Lakin saxs adinin dayismasi, sayin yanlis oxunmasi, malum olmayan sababin alavs edilmasi
va ehtimalin gati hokma gevrilmasi yalniz yazi Uslubu masalasi deyil; bels hallar ilkin manbaya
yenidan gayitmagi talab edir. Taklif edilan garar saviyyalari buna gors ballarla «gdzal matn»
giymatlandirmasinden daha funksionaldir. Qabul edilmayan matnin sababi gostarilmali,
dizalisdan sonra isa eyni malumat yenidan yoxlanmalidir. Yoxlamanin sanadlasdirilmasi ham
redaksiya faaliyyatinde hesabatliligi glclendirs, ham da talsbalerin tercima gararlarini
arqumentlasdirmasina kdmak edas bilar.
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Taklif edilan yanasmanin tadris tatbigi lcln talabaya avvalca gasdan sahvlarla hazirlanmis baslig
va qisa xabar verila bilar. Talaba yalniz daha yaxsi saslanan varianti secmir, har redaksiya gararinin
hansi meyara aid oldugunu asaslandirir: malumat itirilibmi, manbalik dayisibmi, termin
anlasiglidirmi, alavanin manba asasi varmi? Bir tapsirigda «ehtimal» sézUnin gixarilmasi, digarinda
tagvim cevirmasi, Ug¢lnclda resmi qurum adinin imumilasdirilmasi, dérdincids ise namalum
sobabin alava edilmasi yoxlanila bilar. Bela masq dil bacarigini informasiya savadliligi ila
alagalandirir. Redaksiya mihitinda isa eyni meyarlar ilkin avtomatik garalamaya tatbiq edilan gisa
yoxlama varaqi kimi istifada oluna bilar. Bunun effektivliyinin na daracada artdig1 ayrica misahida
va giymatlandirma tadqgigati ile mUayyanlasdirilmalidir.

Sini intellekta verilan tapsingin 6zi da risklarin idara olunmasinda rol oynaya bilar: matnin bitin
adlarini, saylarini, tarixlarini, sitatlarini, inkar va ehtimal gostaricilerini gorumag; manbada
olmayan fakt alave etmamak; anlasiimayan anlayislari ayrica siyahiya almaqg kimi talimatlar
istifadaya yararlidir. Lakin talimatin dlzgln yazilmasi naticanin mutlaq etibarli oldugunu stbut
etmir. UNESCO-nun sUni intellekt etikasi hagginda tévsiyasi insan nazarati va hesabatlligl asas
prinsip kimi miayyanlasdirir (UNESCO, 2021). Reuters da sini intellektdan istifads edilan jurnalist
materiallarinda yekun redaksiya masuliyystinin insan amakdaslarin (zarinda qaldigini bildirir
(Reuters, n.d.). Bu prinsiplar fars—Azarbaycan xabar tarciimasi Ucln taklif edilan is axininin etik
asasini tagkil edir.

NOTICO

Aparilmis nazari va keyfiyyat yonimli muigayissa media tarcimasinin dil vahidlarinin mexaniki
avazlanmasi kimi giymatlandiriimasinin yetarsiz oldugunu gostarir. Xsbarin hadaf dile
uygunlasdiriimasi zamani sintaktik sixlasdirma, daha tabii feil secimi ve gisa madani izahlar
magsadauygun ola bilar; lakin onlarin legitimliyi faktoloji nivanin va manbsalik alagalarinin
gorunmasindan asihdir. Lokallasdirma va redakta bir-birini tamamlayan faaliyyatlardir, har ikisinin
sarhadi isa informasiyanin tahrif edilmamasidir.

On iki modellasdirilmis vaziyyat asasinda dord natice 6na cixir. Birincisi, basliglarda modal va
zaman godstaricilori ixtisar edilarken xabarin tasdiq saviyyssi dayisdiriimamalidir. ikincisi,
«ostandarlig» va «ASAN xidmat» kimi anlayislar formal lGgavi yaxinligla deyil, manba
institusiyasinin real funksiyasi nazara alinaraq verilmalidir. Uclinciisii, taqvim, ragsm va hiiqugi-
status gdstaricilari ayrica fakt yoxlamasi talab edir. DordlncUsl, sitatdaki ehtimal ve
giymatlandirmanin hansi $axs va ya quruma aid olmasi hadaf matnda acig galmalidir.

Taklif edilan besmeyarli redakta modeli stini intellekt dastakli tarciimanin yoxlanmasinda tatbiq
oluna bilan metodik vasita kimi giymatlandirilir. Bununla bels, maqgals konkret masin tarciimasi va
ya generativ sini intellekt sisteminin sahv tezliyi, daqiqliyi va Ustlnliyl barada statistik hokm
vermir. Galacak tadgigatlarda real vo manbasi dagiglasdirilmis xabar korpusu, ayrica model
sinaglari ve mistagil ekspert giymatlandirmasi bu c¢arcivanin empirik yoxlanmasina imkan vera
bilar. Mévcud marhalada asas praktik ganaat budur: xabar tarcimasinda slrat va oxunagllig
yalniz mana, manba va tasdiq daracasi qorunduqgda pesakar keyfiyyata cevrilir.
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OROB DILININ XARICI DIL KIMI
TODRISINDD FONETIK VO TOLIFFUZ

BACARIQLARININ FORMALASDIRILMASI:
KONTRASTIV TOHLIL V& METODIK MODEL

Ayaz 9li oglu Axundov
Naxgivan Dovlat Universiteti

Xllasa. Magalada muasir standart arab dilinin fonetik-fonoloji xUsusiyyatlarinin xarici dil kimi
tadrisi masalalari Azarbaycan dilinda danisan oyrananlarin mimkin ehtiyaclari kontekstinda
arasdirilir. Tasviri-lingvistik va kontrastiv tahlil asasinda udlaq va qgirtlag saslari, emfatik va disarasi
samitlar, fonoloji sait uzunlugu, geminasiya, vurgu va intonasiya kimi tadris hadaflari
sistemlasdirilir. Talafflzln esidarak farglandirma, artikulyasiya ve kommunikativ tatbig
komponentlari arasindaki alaga asaslandirilir. Minimal cltlar, mana asasli dinlema tapsiriglari va
gisa dialoglara sdykanan besmarhalali metodik model, hamcinin 10 ballig ilkin giymatlendirma
rubrikasi taklif edilir. Tahlil gostarir ki, fonetik hazirligin alifbanin mexaniki dyradilmasi ila
mahdudlasdiriimamasi, maqgsadli geribildirim va anlasighligin nazars alinmasi tadrisin mazmununu
sistemlasdirmaya imkan verir. Naticalor nazari-tatbigi xarakter dasiyir; modelin effektivliyi
eksperimental gaydada yoxlanilmamisdir.

Acar sozlar: arab dili, fonetika, fonologiya, talaffliz tadrisi, kontrastiv tahlil, dinloma-anlama,
danisiq bacarigi.

Abstract. This article examines the teaching of Modern Standard Arabic phonetics and
pronunciation to learners whose first language is Azerbaijani. Drawing on descriptive phonological
analysis, contrastive comparison and research on second-language pronunciation, it identifies
potentially demanding features, including pharyngeal and glottal consonants, emphatics,
interdentals, vowel length, gemination, stress and intonation. The article argues for integrating
auditory discrimination, articulatory awareness and meaningful oral interaction rather than
limiting phonetic instruction to letter recognition and repetition. It develops a five-stage
instructional framework combining diagnostic listening, explicit articulation, controlled
production, communicative practice and feedback. Selected Arabic minimal pairs and a provisional
ten-point assessment rubric illustrate the framework. The findings consist of analytically derived
teaching priorities and pedagogical proposals; no classroom intervention or learner-outcome
experiment was conducted. Further validation should employ pre- and post-tests, unfamiliar
speech materials and independent listener assessments.

Keywords: Arabic as a foreign language, phonetics, pronunciation instruction, contrastive analysis,
listening comprehension, speaking skills.

Giris

Xarici dilin 6yranilmasinda grammatik gaydalarin va s6z ehtiyatinin manimsanilmasi zaruridir, lakin
sifahi Unsiyyatin uguru bununla mahdudlasmir. Dinlayici nitg axinindaki fonemlari, vurgu va
intonasiya isaralarini secmali, danisan isa leksik manani dayisdiran sas farglarini gorumalidir. 9rab
dilinin tadrisinda bu masala xUsusila diggatalayigdir: bazi samitlar Azarbaycan dilinin fonoloji
inventarinda mustagil fonem kimi tamsil olunmur; sait uzunlugu ve samit qosalasmasi iss mana va
morfoloji qurulusun farglanmasinda shamiyyatli rol oynayir. Buna gora harflarin grafik
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oyranilmasi ila hamin saslarin dinlenarak taninmasi va sarbast nitqds istifadasi eyni natica kimi
giymatlandirila bilmaz [1; 2; 3].

Magalanin magsadi arab dilinda fonetika va talaffliziin 6yradilmasinin nazari asaslarini qisa sakilda
sistemlasdirmak, arab—Azarbaycan dil migayisasindan ¢ixan metodik hadaflari miayyan etmak
va dinlama-anlama ila danisig faaliyyatini birlasdiran praktik model tagdim etmakdir.
Arasdirmanin obyekti arab dilinin xarici dil kimi tadrisinds talaffliz bacariginin formalasdiriimasi
prosesi, predmeti isa bu prosesin fonoloji garsilasdirmalari, talim faaliyyatlari va giymatlandirma
meyarlaridir. Metodoloji baza fonetik tasvir, kontrastiv tahlil, akademik adabiyyatin analitik
migayisasi ve didaktik modellasdirmadan ibaratdir. NUmunalar miasir standart arab dili normasi
Uzra secilmis, Beynalxalg Fonetik dlifbanin genis transkripsiyasindan istifads edilmisdir; nimuna
sozlar tadris magsadila tartib edilmis materiallardir, real talaba sas yazilarindan gotirilmamisdir.
drab dilinds standart adabi norma ila regional danisiq variantlarinin yanasi moévcudlugu tadris
obyektinin avvalcadan muayyanlasdirilmasini talab edir. Bu magalada hadaf miasir standart arab
dilidir; dialektlar arasinda /qg/ kimi saslarin fargli reallasmalari ayrica norma kimi tadris edilmir.
Digar tarafdan, standart variantin secilmasi alagali nitg, fasileds oxunus ve intonasiya
dayiskanliyini inkar etmir. MUallimin vazifasi idealiza edilmis alifba taleffizini deyil, basa disilan
va funksional sifahi nitgi inkisaf etdirmakdir. Levisin anlasiglilig prinsipi va Derwing ila Munronun
tadgigatlara asaslanan yanasmasi bu secimi metodik cahatdan asaslandirmaga komak edir [7; 8].
9rab dilinin fonetik-fonoloji xtisusiyyatlari va tadris prioritetlari

Fonetika sasin yaranmasi, fiziki xtUsusiyyatlari va gavranmasini, fonologiya isa saslarin dil daxilinds
mana farglandirma funksiyasini dyranir. Bu iki baxis tadrisda bir-birini tamamlayir: masalan, /q/
sasinin artikulyasiya yerini izah etmak fonetik, /q/ ila /k/ farqginin <J3/qalb/ «iirak» va K/kalb/
«it» sozlarini ayird etdiyini géstarmak fonoloji vazifadir. Birinci izah talabaya sasi yaratmaga, ikinci
izah isa fargin kommunikativ ahamiyyatini anlamaga xidmat edir. Watson arab fonologiyasini
fonem sistemi, heca qurulusu, vurgu va emfatiklik hadisalariils birlikda arasdirir; Ryding iss miasir
standart arab dilinin fonologiyasini yazi sistemi va normativ talafflzls alagali sakilda tasvir edir [1;
3].

Muasir standart arab dilinin tadris tasvirinda adatan 28 samit va g gisa—uzun sait qarsilasdirmasi
nazara alinir: /a/—/a:/, /i/-/i:/, /u/—/u:/. Fonemik inventarin tagdimatindan sonra bitin saslarin
eyni daracada ¢atin oldugunu giiman etmak dogru deyil. Talimin ilkin marhalasinda /h/ (z) va /h/
(»), /5/ () va [?/ (s), /s/ (wr) va /5] (u2), /a/ (&) va /k/ (£) kimi garsilasdirmalar segila bilar. Udlaq
saslarinin akustik-artikulyator xtsusiyyatlari, koronal emfatik samitlarda ikincili daralmanin istiraki
va disarasi /8/ (&), /8/ (3) fonemlari xUsusils magsadliizah talab edir [1; 2].

Fonoloji garsilasdirmalarin ssmarali taqdimati G¢lin manali cltlar mihim shamiyyst dasiyir.
/Salam/ «bayrag» va J\/?alam/ «agri» sdzlarinda baslangic samitin dayismasi leksik farg yaradir.
cass/sajf/ «qiline» ve caa/s'ajf/ «yay fasli» citinda isa ikincili udlagsi artikulyasiya ile misayist
olunan /s'/ adi /s/ fonemindan farglanir. Bu nimunalari tagdim edarkan harflarin Azarbaycan
grafikasinda taxmini transliterasiyasi ila kifayatlanmak olmaz: eyni isara iki dilde basqga fonetik
keyfiyyata malik ola bilar. Tadris lclin hadaf sasin sasli modeli, onun IPA isarasi, gisa artikulyasiya
izahi va manali s6z konteksti birlikda verilmalidir.

Sait uzunlugunun va geminasiyanin tadrisi ayrica diggat talab edir. ol@/Salam/ «bayrag» — @
/Sa:lam/ «dinya» citlnda uzunluqg leksik farqg yaradir; (w«»/darasa/ «oyrandi» — (»’/darrasa/
«oOyratdi» garsilasdirmasinda samitin qgosalasmasi feil galibi ilo alagalidir. Qusa va uzun sait
arasindaki farg mitlag saniya 6lcist deyil, nitg tempi va kontekstdan asili olan nisbi middat
munasibati kimi oyradilmalidir. Eyni sakilda saddanin grafik isarasini tanimaq /rr/ davamliligini
sifahi nitgda avtomatik tamin etmir. Dinlama ils istehsal ayri-ayri yoxlanmali, naticalar mistaqil
gostaricilar kimi geyd edilmalidir [2; 3].

Fardi saslardan kanarda heca, vurgu, intonasiva va bagl nitg qaydalari da talaffliz bacarigina
daxildir. 9rab dilinda heca agirligi vurgu tasvirinda rol oynavyir, lakin bltlin adabi va regional nitq
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formalari Gglin dayismaz bir mexaniki vurgu gaydasi taqdim etmak elmi baximdan mahdudlasdirici
olardi. Muayyanlik artiklinin ,s&l/algamar/ «ay» sdziinda /I/ sasini gorumasi, _«sal/affams/
«glinag» sozunda isa sonraki /[/ il assimilyasiyaya ugramasi yazi—talaffliz minasibatini izah edan
ndmunalardir. Baslangic saviyyali dyranan Uglin bu hadiss «yazida na gorlnlr, nitgds na esidilir?»
suali atrafinda qurulmahdir [3].

Fonoloji vahidlarin tadrisinda prioriteti yalniz artikulyasiya ¢atinliyinin daracasina gdra se¢cmak
samarali deyil. Bir sasin talaffliziinlin ¢atin olmasi hamin sasin har kommunikativ tapsirig Ug¢ln
eyni dearaceds shamiyyst dasimasini gdstarmir. Muallim ilkin kursda manani ayiran
garsilasdirmalari, onlarin talabanin glndalik ligatindaki movqgeyini va nitgda takrar garsilasma
ehtimalini birlikds nazars almalidir. Masalan, /q/—/k/ clti ilkin fonemik garsilasdirmaniizah etmak
Gcln alverislidir, lakin 6yrananlarin sdz ehtiyatinda hamin citin har iki Gzvi yoxdursa, avvalca
sakil va ya manaca gisa tanitma apariimalidir. 9ks halda dinlema tapsiriginda talaba sasi dizgin
esitdiyi halda s6ziin manasini bilmadiyi Ggln yanlis cavab vera bilar. Bu da fonetik naticanin [Ugat
biliyi ila garisdiriimasi demakdir. Sinagda eyni fonoloji fargi fargli leksik materiallarla yoxlamaq
oyranilan bacarigin yalniz azbarlanmis s6za bagli olmadigini gormays kémak edir. Bela yanasma
tapsirigin etibarli sarhina va marhalali ¢atinlasdirilmasina sarait yaradir.

Azarbaycan dili ila kontrastiv migayisanin metodik imkanlari

Kontrastiv yanasmanin magsadi iki dil arasindaki har fargi avvalcadan éyranma sahvi kimi elan
etmak deyil. Lado terafindan inkisaf etdirilon mugayisali yanasma dil sistemlarinin
garsilasdiriimasini talimin planlasdiriimasi Gglin baslangic négtasi kimi shamiyyatli edir [6]. Lakin
muasir tatbigda struktur fargindan birbasa bitin talabalar lcln eyni tip sahv va ya eyni ¢atinlik
tezliyi naticasi cixarmaq dizgln olmazdi. Azarbaycan dilinds danisan 6yrananlarin saslari neca
manimsayacayini miayyanlasdirmak Gcln ilkin diagnostik dinlama va saslandirma tapsiriglari
lazimdir. Belalikls, garsilasdirma pedaqoji ehtimallar yaradir, diagnostika isea hamin ehtimallardan
hansinin konkret grup Ggln aktual oldugunu aydinlasdirir.

Birinci ehtimal grupunu udlaq va qirtlag saslari taskil edir. Azarbaycan dilinda arab /h/ va /5/ saslari
ila eyni fonoloji statusa malik vahidlar olmadigi Gg¢ln dyrananlarin hamin saslari yaxin akustik
kateqoriyalara yénaltma riski nazarda tutula bilar. ikinci qrup emfatik samitlardir: /s*/, /t'/ va /d%/
sadaca adi samitlerin daha glcli deyilisi kimi oyradilmamali, onlarin ikincili artikulyasiya
xUsusiyyatlari va gonsu saitlara mimkin tssiri geyd olunmalidir. Uclincii qrup disarasi /8/, /8/
saslaridir; burada muallim dilin dislara munasibatini va saslilik fargini aydin gdstarmalidir.
Qruplarin har birinda sasin dinlanmasi, sturlu artikulyasiya ve sdz saviyyasinda istifada ardicll
tatbig olunur.

Sait uzunlugu va geminasiya Azarbaycan dili ile miiqayisada basga metodik risk yaradir. 9rab
dilinda /a/ va /a:/ kimi qarsilasdirmalar fonoloji shamiyyat dasidigl halda 6yranan tanis nitq
tempinin tasiri ila middati sabit gorumaya bilar. Bela hal ehtimal kimi nazara alinmali, mUsahida
va 0lcma olmadan konkret talabalara aid fakt kimi gostariimamsalidir. Masgalada miallim eyni s6z
cUtint muUxtalif stratle va fargli ardicilligda tagdim etmali, talaba isa mahz fargin olub-olmadigini
muayyanlasdirmalidir. Mana komponenti da vacibdir: yalniz uzun sas esitmayi deyil, hamin fargin
«bayrag» ila «dinya» kimi ayri sézlera uygun galdiyini dark etmak &yranma hadafini
konkretlasdirir.

Kontrastiv tahlilda yazi sisteminin vasitagi rolu da nazara alinmalidir. 9rab alifbasinda qgisa saitlar
adi yazida cox vaxt gostarilmir; harakalanmis matnla harakasiz matn muxtalif oxu c¢atinliklari
yaradir. Bundan basga, hamzatil-vasl, miayyanlik artikli va s6z sonu fasile formasi yazili vahidin
alagali nitgda har zaman eyni gaydada saslanmadiyini gostarir. Buna gora fonetika darsi sadaca
alifba darsina cevriimamealidir: tanima Ugln harakalanmis forma, talaffliz (¢lin audio model, bagli
nitg Ucln isa qisa ifads va dialog birlikds tagdim olunmalidir. 9rab va Azarbaycan dillarinin
migayisasi fonoloji prioritetlari segmaya kémak edir, lakin onlarin 6yranilma sirasi grupun real
gbstaricilarina gora dagiglasdiriimalidir [3; 4].
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Diagnostikada sahvin novinu farglandirmak ds vacibdir. Talabs /Salam/ ila /?Palam/ arasindaki
secimi sahv edirsas, bu natica takbasina onun mivafiq saslari yarada bilmadiyini sibut etmir; sahvin
sababi esitma, diggat, leksik tanima va ya tapsirigin anlasilmamasi ola bilar. 9ksina, s6zi mana
baximindan dizgln segan talaba 6z danisiginda fonoloji fargi gorumagqgda ¢atinlik ¢aka bilar. Buna
gbra diagnostik protokol an azi iki ayri hissa saxlamalidir: birinda talaba dinladiyi sdzi isaralayir,
digarinda ise malum s6zi 6z4 saslandirir. Miallim musahidani sada cadvalda «sas fargini
esitdi/esitmadi», «artikulyasiya etdi/etmadi», «cimlada saxladi/saxlamadi» kimi ayrica geyd eds
bilar. Bu bolgl har ¢atinliyin eyni ndv masqlsa hall olunmadigini gbstarir. Qavrama ila bagl problem
UstlnlUk taskil etdikda garisiqg ardicilligda dinlams, artikulyasiya problemi Ustinlik taskil etdikda
iso modela ydnalmis sas-heca-soz calismalari artirilmalidir. Belalikls, kontrastiv yanasma muallim
Gcln hazir sahv siyahisi yox, yoxlanila bilan diagnostik ehtimallar xaritasina cevrilir.

Taloffliz tadrisinda esitma, artikulyasiya ve kommunikativ faaliyyatin integrasiyasi

onanavi talaffliz tadrisinds musallimin sasi saslandirib talabalarin takrarini istamasi muayyan
daracada faydalidir, lakin takbasina kifayat etmir. Takrarin keyfiyyatini yoxlamaq tgln 6yrananin
hansi fonemi esitdiyini, sasi hansi artikulyasiya xUsusiyyati ila yaratdigini va nitgds mananin
catdirilib-gatdiriimadigini  fargli tapsiriglarla muayyan etmak lazimdir. Celce-Murcia va
hammousalliflarinin talaffliz tadrisine dair metodik yanasmasi, Rydingin arab dili Gzra misllimlar
Ucln rahbarliyi va beynalxalg tadgigatlar sas Uzarinds magsadli masqlari praktik Unsiyyat
foaliyysti ila alagalendirmaya asas verir [5; 9]. Saitonun tadgigat icmali talaffliz Gzre magsadli
talimin dyranma prosesinda ayrica arasdiriimali oldugunu gostarir; buna baxmayarag, miayyan
basqa dillarda misahids edilan naticani arab dili gruplarina avtomatik koctirmak olmaz [10].
Fonemlarin esidilarak farglandirilmasi Gc¢ln sozlin [Ugavi manasi avvalcadan 6yradilmis minimal
ctlardan istifada taklif edilir. Muallim <J3/galb/ va K/kalb/ sozlarini tasadifi ardicilligda
saslandirir, talaba iss uygun karti va ya sakli isaralayir. ilk marhalads cavab yazmaq talab
olunmadigindan natica daha ¢ox esitma fargini aks etdirir. Sonra eyni cit gisa ifade daxilinda
dinladilir; buradaki magsad fonemi ciimls axininda da taniya bilmakdir. Darsds yalniz eyni sas
yazisini ¢cox takrar etdirmak yerina, manba va nitg strsti mimkin gadar mixtaliflasdirila bilar.
Lakin nUmunalarin hadaf standart arab dili normasina uygunlugu muisllim tarafindan avvalcadan
yoxlanmalidir.

Artikulyasiya marhalasinda sasin amalagalma yeri va Usulu sada, yoxlanila bilan gdstarisa cevrilir.
/a/=/k/ cutl Ggln dilin arxa hissasinin gapanma yerina diggat yonaldilir; /h/—/h/ citinds udlaqg va
qirtlag bolgasindaki farglar model asasinda gostarilir; /8/ va /8/ Uclin disarasi strtinma va saslilik
garsilasdirilir. Glzgl va vizual artikulyasiya sxemi yalniz misahida edila bilan saslarda birbasa
komak edir; udlaqg saslarinin tadrisinda muallimin saslandirmasi va diggatli dinlema mihim olaraqg
galir. Sonra CV tipli hecalardan manali s6za, s6zdan qisa ifadaya kecid qurulur. Talaba eyni anda
cox sayda c¢atin fonemls ylklanmamalidir.

Mana ile alagalandirilan ¢alismalar fonoloji fargin kommunikativ yikind aydinlasdirir. Masalan,
bir talabays «J@/Sazlam/ «diinya» va elB/Salam/ «bayrag» soézlerini ks etdiran sakil kartlari,
digarina isa onlarin némralanmis siyahisi verilir. Birinci talaba sozlari garisiq sakilda deyir, ikincisi
esitdiyi manani secir; talabalar daha sonra rollarini dayisirlar. Danisanin magsadi muallim Ugln
sasi takrarlamagq deyil, partnyorunun dutzgin sakli secmasina nail olmaqdir. Farg anlasiimadiqda
s0zU takrar etmak, surati tanzimlamak va ya qgisa cimlada islatmak kimi danisiq strategiyalari da
inkisaf etdirilir. Belalikla, sasin fonetik daqiqgliyi va Unsiyyatin anlasigliligi bir-birindan ayrilmadan
yoxlanir [7; 8].

Orfoepik masqlar zamani sagirdin eyni matnin harakali va adi yazilisini migayisa etmasi
magsadauygundur. Masalan, w5&ll/affams/ va ysdll/algamar/ talsffizlarini musllim audio
nimunalara baglayir, sonra talabalar artikldaki /I/ sasinin hansi seraitda gorundugunu va hansi
saraitda assimilyasiya olundugunu muayyanlasdirirlar. Daha sonra sada xabar va sual cimlalari
fargli intonasiya ila dinladilir; intonasiyanin manaya tasiri mutlaq «bitin suallar yiksalan tonla
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bitir» kimi Gmumi gayda ila deyil, konkret kommunikativ kontekstla izah edilir. S6z vurgusu, fasila
va ritm birga nitqg modelinda masq etdirildikda segmental saslardan alagali danisiga kecid tamin
olunur.

idara olunan masqdan sarbast (nsiyyata kecid zamani muisallim tslaffiiz xatalarina segici
yanasmaldir. Darsin hadafi /s/—/s'/ qarsilasdirmasidirsa, hamin fargdaki sshv darhal qisa
geribildirim talab eds bilar; amma Unsiyyati pozmayan digar xirda prosodik dayismalarin hamisini
eyni anda duzaltmak axiciligl zsiflada bilar. Geribildirimin formasi da konkret olmalidir: «daha
duzgiin de» avazina «bu dafs /s*/ saslonands gonsu saitin keyfiyyatina da diggat et» gdstarisi talim
hadafini aydinlasdirir. Talabadan yenidan saslandirma istamak va darhal ugurlu nimunani model
ila miqgayisa etmak mahsuldar masgin bir hissasidir. Cltlarls isda isa tarafdasin rolu bitiin fonetik
detallari ekspert saviyyasinda giymatlandirmak deyil, mesajin na daracada anlasildigini
bildirmakdir. Bels farglandirma muisallimin fonoloji dagigliya nazaratini, hamyasidin isa real
dinlayici funksiyasini qoruyur. Bir darsds qisa ve takrarlanan geribildirim dévralari qurmag uzun,
yalniz nazari izahlardan daha konkret masq imkani yaradir; bunun effektivliyi isa sonraki
eksperimental arasdirmanin predmeti olmahdir.

Besmarhalali metodik model va ilkin giymatlandirma

Nazari Umumilasdirma va nimunavi ¢alismalar asasinda baslangic saviyyali universitet talabalari
Uclin besmarhalali model taklif edilir: (1) diagnostika va fonetik gavrama; (2) artikulyasiyanin izahi;
(3) idars olunan ssaslendirmas; (4) kommunikativ tatbig; (5) magsadli geribildirim va
giymatlandirma. Bu ardicillig sart bir xatt deyil: danisig marhalasinds problem gorinarss, talaba
yenidan heca va s6z saviyyasindaki masga gayida bilar. Vacib prinsip har marhalanin misahida
edila bilan natica ile tamamlanmasidir: 6yranan hadaf s6zl secir, sas fargini gdstarir, nimunani
saslandirir va tarafdasin mesaji basa diismasini tamin etmaya calisir.

Modelin 80 dagigalik niimunavi tatbigi /a/~/k/ qarsilasdirmasi (zarinds qurula bilar. ilk 10
dagigada dord dinlema nimunasi Uzra qisa diagnostika aparilir. Sonraki 15 dagiga saslarin
artikulyasiyasina va heca saviyyasinda taglida ayrilir; daha 15 dagigada «Ji— _Ktipli minimal
cltlarla garisig ardicilligda takrar va ctli yoxlama kecirilir. Novbati 20 dagigada talabalar sakil
secimi vo malumat muibadilasi asasinda danisirlar. Son 10 dagiga sas yazisina va ya qisa sifahi
yoxlamaya, 10 daqiga isa fardi geribildirima va yenidan cahda hasr olunur. Bu bolgli metodik
eskizdir; auditoriya, talaba sayi, ligat ehtiyati va texniki imkanlardan asili olaraq dayisdirila bilar.
Qiymatlandirmanin yalniz fonemlari saslandirmakdan ibarat olmamasi taklif edilir. ETi asasinda
islonmis ilkin 10 ballig rubrikada bes meyarin har biri 0-2 bal ilo giymatlandirilir: (a) fonemlari
dinlayarak farglandirma, (b) hadaf samitlarin artikulyasiyasi, (c) uzun sait ve gosalasmanin
gorunmasl, (d) vurgu va intonasiyanin magama uygunlugu, (e) iGmumi nitg anlasigliligr. «0»
saviyyasi fargin aksar sinaglarda itirilmasini ve ya anlasilmamasini, «1» gisman sabitliyi, «2» isa
verilmis tapsirigda hadafin asasan qorunmasini géstarir. Bu rubrika isci giymatlandirma vasitasidir;
onun psixometrik etibarliigl va giymatlendiricilararasi razilasmasi ayrica sinagdan kegirilmayib.
CEFR-in fonoloji nazarata dair yanasmasi giymatlandirmanin artikulyasiya, prosodiya ve anlasiglliqg
saviyyalarini ayird etmayin shamiyyatini dastaklayir [11].

Texnoloji vasitaler modelda yardimgl yer tuta bilar. Sas yazisi talabanin 6z talafflizinl avvalki
ndmuna ile migayiss etmasina imkan verir; dalga formasinin va ya sada akustik vizuallasdirmanin
istifadasi uzunlug fargini gdstarmak Uc¢ln alava dastak ola bilar. 9rab dili Uzra avtomatik yanhs
taleffliz askarlanmasi sahasinds arasdirmalar aparilsa da, programin naticasini bitin aksentlar,
dialektlar va akustik mihitlar Ggln qisursuz giymatlandirma hesab etmak olmaz [12]. Talabanin
sas yazis! tadris magsadila toplanirsa, razilig ve malumatlarin maxfiliyi gézlanilmalidir. Misallimin
fonoloji geribildirimi avtomatik baldan daha genisdir: hansi fargin manani dayisdirdiyini, hansi
sahvin kommunikativ manea yaratdigini va névbati ¢calismanin na olacagini izah etmalidir.

Taklif edilan modelin yoxlanmasi Uciin galacak empirik tadgigatda eyni ¢atinlik saviyyasinds, lakin
fargli sozlardan ibarat avval-sonra dinlama testlari, sifahi cixis yazilari, an azi iki giymatlandiricinin
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mustaqil rayleri va yeni kontekstds sasin gorunmasi gostaricilari birlasdirila bilar. Talim
tapsiriglarinda istifada edilmis eyni soézlarin yekun sinagda mexaniki takrarina asaslanmagq
manimsanilma naticasini oldugundan yiksak gostars bilar. Hazir magalanin tagdim etdiyi natica
bu yoxlama Ucln nazari asaslandiriimis talim va 6lgma ¢argivasidir; istirakcl sayl, misbat tasir faizi
va ya eksperimental iralilayis kimi gostaricilar taqdim edilmir.

Ilkin rubrikadan istifads zamani giymatlandirilan tapsirigin hacmi va catinlik saviyyasi svvalcadan
sabitlasdiriimalidir. Masalan, fonemlarin farglandirilmasi meyari tGg¢ln bes va ya sakkiz dinlema
ndmunasindan istifada edilirsa, ham baslangic, ham da yekun yoxlamada eyni sayda ve mugayisa
oluna bilan ¢atinlikda nimunalar secilmalidir. Umumi anlasigliiq meyarinda iss sads, avvalcadan
masq edilmis bir cimlanin ugurlu saslandirilmasi ila talabanin yeni dialogda 6z fikrini bildirmasi
eyni stibut kimi gabul edilmamalidir. Misallim rubrika balini mimkin oldugda gisa misahida geydi
ils tamamlaya bilar: masalan, «/q/-/k/ sozlards sabitdir, lakin slratli dialogda farqg zaiflayir». Bu
geyd ndvbati darsin planlasdiriimasina yardim edir, bali isa yalniz hesabat regamina ¢evrilmakdan
goruyur. 9gar kurs c¢arcivasinda inkisafin oOlcliimasi nazards tutulursa, talabanin maxfiliyi,
malumatlandiriimis raziligi va sas yazilarinin istifade magsadi avvalcadan agiglanmalidir. Belalikls,
giymatlandirmanin pedaqoji funksiyasi sadaca yekun naticani bildirmak deyil, yeni masq ehtiyacini
gbstarmakdir.

Natica

Aparilmis nazari va tatbigi-metodik tahlil asasinda ¢ garsiligh natica formalasir. Birincisi, arab
dilinda talafflizin manimsanilmasi harflarin azbarleanmasi ila eynilasdirile bilmaz: udlag va qgirtlag
saslari, emfatik samitlar, disarasi saslar, fonoloji sait uzunlugu va geminasiya kimi garsilasdirmalar
esitma, artikulyasiya va mana saviyyalarinds 6yradilmalidir. Vurgu, intonasiya, assimilyasiya va
bagli nitq gaydalari bu bazanin slagali danisiga kécirilmasini tamamlayir. ikincisi, Azarbaycan dili
ila kontrastiv migayisa ehtimal olunan talim ehtiyaclarini miayyan etmak Ucln faydalidir, lakin
fonoloji farglardan faktiki sahv tezliyi cixarmag olmaz; fardi va grup diagnostikasi lazimdir.
Uclinclist, gavrama-artikulyasiya—idara olunan masg—kommunikativ  tatbig—geribildirim
marhalalarini birlasdiran model fonetik tadrisi dinlema-anlama va danisig magsadlarina
yaxinlasdirir. Minimal cUtlerin manali tapsiriq daxilinds isladilmasi, qisa dialoglarin va avvalcadan
muayyanlasdirilmis giymatlandirma meyarlarinin tatbigi muallima talim faaliyyatini planlasdirmaqg
Ggln konkret vasitalar taqdim edir. Bununla bels, modelin islakliyi va giymatlandirma rubrikasinin
etibarliligl barada natica yalniz galacak sinif musahidalari va nazaratli sinaglar asasinda verila bilar.
Magalanin baslica praktiki tohfasi arab fonetikasinin ayrica baslangic mévzusu kimi deyil, bitlin
sifahi Unsiyyat taliminda sistemli sakilda inkisaf etdiriloan bacariqg kimi taskilina dair asaslandiriimis
metodik ¢carcivadir.
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[MTOCTPEAARTUPOBAHWE MALLWHRHOTIO
MEPEBOOA C AHTTIMNCKOIO HA
KA3AXCUW: CTPATEMW MOBBILLEHNA
KYNBTYPHOW AJEKBATHOCTW

MnpmaH ApyaH

MarmcTpaHT

Hay4HbIn pyKoBOAUTE b:

AnwmnHbaeBa Mynapi3 KyaHbilweBHa

nokTop dunocodum (PhD), EBpasniiCKMii HALLMOHANbHBIN YHUBEPCUTET MMEHM
J1. H. T'ymunnésa

AHHOTauMA: B cTaTbe paccmaTpmMBaeTCa KyAbTypHaA aZlekBaTHOCTb MaLLMHHOMO nepeBoaa ¢
aHMIMACKOTO f3blKa Ha Kas3axCKMM M CTpaTerMm nocTpelakTMpoBaHMA, Heobxoaumble Ana eé
LOCTMXKEHMA. B nccnenoBaHMM CONOCTaBAAOTCA ABE CUCTEMbI HEMPOHHOMO MalMHHOIO Nepeso/a
(Google Translate n Angekc Mepesoaunk) 1 6onbllasa A3bikoBad moaens ChatGPT. MaTepuaiom
NOCAYXUAM 19  aHIN0A3bIYHLIX NPEANIOKEHNI, COoAepKaWmMX KyNbTYPHO MapKMpPOBaHHbIE
eaMHULbI NATU TUNOB: ObITOBbIE M COUMAbHbIE PEaNnn, MANOMbI, GOPMYNbl PEYEBOrO 3TUKETA,
eauMHULblL M3MepeHMa W dopmaTbl AaT, NpoaHannM3nmpoBaHo 57 nepeBoaoB. [na KaxKaoro
nepesosia ONpPeAenanmcb TUM W CTeNeHb TAXECTM Ky/aAbTypHO 0O6YyCNOBAEHHOW OWWNOKY;
olWKnbOoYHble nepeBobl MOABEPraiMCb MNOCTPEAAKTMPOBAHMIO C dUKCcauMen NpPUMEHEHHOrO
npuéma. Google Translate n ChatGPT aaekBaTHO nepeaanm KyaAbTyPHO MapKMPOBaHHbIE eANHMLbI
B 79 % cny4daeB, AHOeKc MepeBogynk — B 37 %. Hanbonee 4acToTHOM OWMOKOW OKasanach
HeaaanTMPOBAHHOCTb eAMHUL, M3MepeHus UM GopMaToB, KOTOPYKD HWM OAHA M3 CUCTEM He
yCTpaHuWna nocnenosatenbHo. Hanbonee cepbE3HbIMU ABUANCL BYKBaNbHbIN NepeBos UAMOM U
dopmyn aTMKeTa, a TaKXKe MoAMeHa COoLManbHbIX peanuit. MpeanoxeHa cxema COOTBETCTBUIA
TUNOB OWWOOK M NPMEMOB NOCTPEAAKTUPOBAHUA: NEPecUYeT eanMHUL, — A1a oWnboK dopmaTa,
Ka3axckui OQYHKUMOHANbHbIM aHanor WMAM onucaTenbHblM nepesod — Ana OYKBaAM3MOB,
onucaTeNbHbIM Nepesos, UKW TPaHCAMTEpPaUMs C NOACHEHUEM — ANA HenepedaHHbIX peanui.
Pe3ynbTaTbl MOKa3bIBAIOT, YTO AarKe Hanboee ycnellHble CUCTEMbI He YCTPaHSAT He0HX0AMMOCTH
NOCTPeAaKTUPOBAHMSA YEI0BEKOM C YYETOM KY/IbTYPHOrO KOHTEKCTA.

KntouyeBble CNoBa: MalWMHHbLIM NepeBoa, NOCTPeAaKTMPOBaHME, KyAbTypHas afleKBaTHOCTb,
KyJbTYPHO MapKMPOBAHHbIE eAMHULbI, aHT/10-Ka3axCKUin NepeBosd, HEWPOHHbIM MaLlMHHbBIN
nepesoa, bonblune A3bikoBble mogenu, ChatGPT.

POST-EDITING MACHINE TRANSLATION FROM ENGLISH TO KAZAKH: STRATEGIES FOR
INCREASING CULTURAL ADEQUACY
Pirman Aruzhan
Scientific adviser: Alshinbayeva Zhuldyz Kuanyshevna

Abstract. The article examines the cultural adequacy of machine translation from English
into Kazakh and the human post-editing strategies required to achieve it. The study compares two
neural machine translation systems (Google Translate and Yandex Translate) and a large language
model (ChatGPT). The material comprised 19 English sentences containing culture-specific items
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of five types: everyday realia, social realia, idioms, speech etiquette formulas, and measurement
units and formats; 57 translations were analysed. Each translation was assessed for the type and
severity of culture-related errors, and erroneous translations were post-edited with the applied
technique recorded. Google Translate and ChatGPT rendered culture-specific items adequately in
79% of cases, Yandex Translate in 37%. The most frequent error was the failure to adapt
measurement units and formats, which none of the systems handled consistently. The most
serious errors were literal translations of idioms and etiquette formulas and the substitution of
social realia. A correspondence between error types and post-editing techniques is proposed: unit
conversion for format errors, a Kazakh functional equivalent or descriptive translation for
literalism, and descriptive translation or transliteration with explanation for untranslated realia.
The results show that even the best-performing systems do not eliminate the need for culturally
informed human post-editing.
Keywords: machine translation, post-editing, cultural adequacy, culture-specific items,

English—Kazakh translation, neural machine translation, large language models, ChatGPT.

Introduction

Digitalization is changing both the concept of text and the ways of working with it. Texts are
stored and processed in a digital environment, and their analysis and translation are entrusted to
automated systems. As noted by O. N. Kamshilova and L. N. Belyaeva, in these conditions, new
translation practices, procedures and resources are emerging, and translation after editing the
results of machine translation is becoming an independent field of professional activity of the
translator [1].

The digitalization of the linguistic sphere has technical and linguistic components. The
technical component is associated with the availability of computing resources, communications
and online word processing services. The linguistic component includes the creation of specialized
dictionaries, databases and text Corps, software localization and the use of machine translation
systems (hereinafter referred to as MT) in translation practice and lexicography.

In Kazakh linguistics, digitalization is mainly associated with the use of mathematical and
computer methods for automatic processing Kazakh texts. This article discusses machine
translation, in particular, the interaction of a person with the results of MT.

The development of neural machine translation and large language models (ChatGPT and
others) has significantly improved the grammatical and lexical accuracy of automatic translations.
However, translation is not only the transfer of meanings between languages, but also
intercultural communication. Realia, idioms, speech etiquette formulas, units of measurement,
and date formats convey information that is mostly understood by speakers of the original culture.
Machine systems often translate such units word for word or leave them unadapted. D.
Abduganieva [2] showed standard MT quality indicators (BLEU, COMET) do not identify cultural-
semantic and pragmatic discrepancies, so their identification and elimination remain the task of
post-editors.

This issue is especially relevant for the Kazakh language. Digital resources in the Kazakh
language are limited, and MT systems have a smaller amount of parallel data than the main
European languages. The cultural gap between two cultures (English and Kazakh) is large, and
many English-language phrases do not have exact translations in Kazakh. In addition, considering
Kazakh-Russian bilingualism, traces of the Russian language may appear in machine translations
into Kazakh.

The Post-editor of MT is being actively studied in Russian-speaking linguistics. Researchers
describe its types and optimization methods [3], strategies for post-editing specialized, especially
medical texts, and new roles of translators in the context of digitization [4]. However, the cultural
aspect after post-editing, especially in the Anglo-Kazakh pair, is still not fully understood. It has not
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been described what types of culturally defined errors are characteristic of the different MT
systems and what post-editing methods should be used to correct them.

The purpose of this article is to identify culturally identified errors in machine translation
systems when translating from English into Kazakh and identify the necessary post - editing
methods to eliminate them. To achieve this goal, the following tasks were performed:

1. accumulation of material, which includes culturally marked units of different types;

2. comparison of Google Translate, Yandex Translate and ChatGPT translations based on
cultural adequacy;

3. classify the detected errors and establish a correspondence between the types of errors
and post-editing methods.

The novelty of this study lies in the comparison of a large language model based on cultural
adequacy using neural machine translation systems and English-Kazakh language pairs, as well as
the proposed structure for matching types of cultural error to post-editing methods.

The practical significance of this work lies in the fact that the resulting structure can serve
as a checklist for translators and post-editing specialists and can be used in machine translation
and post-editing courses.

Research materials and methods

The study was conducted in the form of a comparative experiment. Its purpose is to
identify culturally determined errors made by neural machine translation systems and a large
language model when translating from English to Kazakh, and to identify post—editing techniques
necessary to eliminate them.

The experiment included four stages: compiling the material, receiving machine translations,
peer review of translations, and post-editing.

The material consisted of 19 English-language sentences, each of which contains a culturally
marked unit (CME), that is, an element whose understanding or relevance depends on knowledge
of American or British culture. The sentences were compiled by the author and divided into five
categories: the category of everyday cultural realities comprises three sentences, and each of the
remaining four categories comprises four sentences (3 + 4 x 4 = 19; see Table 1).

Table 1
Culturally Marked Elements in the Material
Category (number of Culturally Marked Elements (CMEs) in the Material
sentences)

Everyday cultural realities | Thanksgiving, trick-or-treating, biscuits and gravy

(3)

Social realities (4) GED, food stamps, community college, midterms

Idioms (4) break a leg, a piece of cake, under the weather, cross that bridge
when we come to it

Speech etiquette (4) Dear Sir or Madam, Hey guys / How are you doing today?, Kind
regards, Cheers, mate

Formats and units of 95°F, 3 miles, 6'2" / 180 pounds, 03/04/2026

measurement (4)

Each sentence was translated into Kazakh by three systems:

* Google Translate — neural machine translation system;

e Yandex Translator — neural machine translation system;

e ChatGPT is a large language model.

Translators, Google was used through a standard web interface without additional
configuration. ChatGPT received the request in English to exclude the influence of the Russian
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language as a possible intermediary. Each sentence was presented in a new dialogue so that the
previous context would not affect the translation.

The transfers were received in October 2026. A total of 57 translations (19 sentences x 3
systems) were analyzed.

All 57 translations were evaluated by the author of the study, who speaks Kazakh and
English. For each translation, the type of culturally determined error, the degree of its severity,
and the presence of traces of the Russian language (borrowings or cripples) were recorded. The
typology of errors was developed based on the classification of D. Abduganieva and simplified
taking into account the volume of the material [2].

Table 2
The severity of the error

Code Error Type Manifestation

EO No error The CME is conveyed clearly and appropriately for the Kazakh
reader.

El Semantic error The CME is replaced with an element that has a different
meaning.

E2 Untranslated The cultural reality is omitted or conveyed without explanation,

cultural reality causing its meaning to be lost.

E3 Literal translation An idiom or etiquette formula is translated word for word.

E4 Etiquette violation | Inappropriate form of address, use of informal ceH instead of
formal Ci3, or an incorrect tone.

ES Unadapted format | Fahrenheit degrees, miles, feet, or the American date format are
retained without adaptation.

The severity of the error was assessed on a three—point scale:

¢ 0 - the translation is culturally adequate, no editing is required;

e 1 —the meaningis clear, but the translation sounds unnatural or requires additional effort
from the reader.;

e 2 — the meaning is distorted, lost, or the translation is inappropriate in the Kazakh
communicative situation.

The type and severity were coded consistently: a translation without error (EO) received 0
points, a translation with any error (E1-E5) received 1 or 2 points(Table 2).

Translations with the severity of error 1 or 2 were completely post-edited. The choice of full
rather than light post-editing is due to the fact that the type of post-editing is determined by the
purpose of translation, and cultural adaptation goes beyond minimal editing. The post-editing
algorithm included reconciliation of the machine translation with the original, identification of the
error, selection of the correction method and making the minimum sufficient correction. If
another system offered an adequate option, it was used as the basis for correction.

The technique used was recorded for each correction.:

* replacement with a Kazakh functional equivalent;

e descriptive translation;

e transliteration with explanation;

e Generalization;

e replacing the address with a respectful form;

e Translation of units of measurement and date format.

The data was processed using descriptive statistics. For each system, the proportion of
transfers without errors, the proportion of serious errors (2 points), the average severity score,
and the distribution of errors by type were calculated. The average severity score was calculated
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for each category of CME. Additionally, a correspondence table "error type — post-editing
technique" was compiled. Typical cases were analyzed qualitatively using examples.

5. Results

Of the 57 analyzed translations, 37 (65%) turned out to be culturally adequate, and 20 (35%)
required post-editing. Google Translate and ChatGPT showed equally high results.: 79% of
transfers are error-free (Table 3). Yandex.Translate managed without errors only in 37% of cases,
and it accounted for 7 out of 9 serious errors.

Table 3
Cultural appropriateness of translations by system (n = 19 for each system)

System Error- Errors Requiring Serious Errors Mean Severity Traces of

free Correction (2 points) Score (0-2) Russian

Google 15 4 (21%) 1 (5%) 0.26 0
Translate (79%)

ChatGPT 15 4 (21%) 1 (5%) 0.26 1 (5%)
(79%)

Yandex 7 12 (63%) 7 (37%) 1.00 2 (11%)
Translate (37%)

The same totals of Google Translate and ChatGPT hide the difference in the nature of errors,
but in both systems, three out of four errors are related to formats and units of measurement
(E5). Yandex Translate, on the contrary, is dominated by semantic errors and literalisms that make
the text incomprehensible or inappropriate.

The most common type of error was the unadapted format (E5): 9 out of 20 errors. All three
systems retained miles, feet, and pounds without recalculation, while only Google Translate
recalculated degrees Fahrenheit, indicating the Celsius value in parentheses. The date 03/04/2026
turned out to be dangerous: Google Translate read it as April 3 instead of March 4, meaning a
format error distorted the actual information(Table 4).

Table 4
Distribution of errors by type

Error Type Google Yandex | ChatGP | Tot

Translate Translate T al

E1 Semantic Error 0 3 1 4

E2 Untranslated Cultural 1 1 0 2
Reality

E3 Literal Translation 0 4 0 4

E4 Etiquette Violation 0 1 0 1

E5 Unadapted Format 3 3 3 9

Total 4 12 4 20

This is followed by literalism (E3, 4 cases) and semantic errors (E1, 4 cases); 7 of these 8
errors were made by Yandex Translator. He translated three of the four idioms literally: break a
leg as "ayagynyzdy syndyrynyz" ("break a leg"), a piece of cake as "torttyn bir boligi", cross that
bridge as "kopirge zhetkende ony kesip otiniz". Google Translate and ChatGPT have rendered all
four idioms meaningful.

By category, the picture is as follows:

e Formats and units of measurement are the only category where all three systems made
mistakes (9 erroneous translations out of 12).
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¢ |dioms and speech etiquette are difficult primarily for Yandex Translator: verbatim
formulas ("Kurmetti Sir"), addressing "balalar" ("children") to customers, "Alakai" ("Hurrah!")
instead of gratitude.

e Social realities (GED, food stamps) Google Translate and ChatGPT gave descriptive and
right, Yandex Translator switched them ("the bachelor dries" instead of a GED certificate).

Some translations show signs of influence from the Russian language, especially with words
like “pie” and “cookies.” Yandex Translator translated “pumpkin pie” as “asgabaq pirogy” and
“biscuits” as “pechene,” and ChatGPT also used “pechene” for “biscuits.”. A clearer mistake
happened with the phrase “a piece of cake,” which Yandex Translator translated literally as
“torttyn bir boligl” meaning “a piece of cake,” but it doesn’t mean something is easy.In addition,
Yandex Translator used the informal singular form “kalaisyn” (“how are you?”) when addressing
an unfamiliar audience, although the English greeting “Hey guys, welcome to our store! How are
you doing today?” addresses customers collectively. This case is classified as an etiquette violation
(E4), since the informal form does not correspond to the polite register required when addressing
customers; the appropriate form in this context is “galaisyzdar”. It is the only E4 error in the
material (Table 4); it was corrected by replacing the address with a respectful form (Table 5).

It took five post-editing techniques to correct 20 erroneous translations. Each type of error
is consistently associated with one or two techniques, which allows us to formulate practical
recommendations for the post-editor (Table 6).

Table 5
Correspondence between error types and post-editing techniques (number of instances)
Post-editing Technique El E2 E3 Literal E4 E5 | Total
Semantic Cultural | Translation | Etiquette | Format
Error Reality Violation

Conversion of Units and — — — — 9 9
Formats
Replacement with a 3 — 2 — — 5
Kazakh Equivalent
Descriptive Translation — 2 2 — — 4
Transliteration with 1 — — — — 1
Explanation
Replacement with a — — — 1 — 1
Respectful Form of
Address
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Table 6
Post-editing examples
CME Machine Translation Error After Post-editing Technique
(System)
break aleg | EpmeHei kacmuHame E3, 2 | EpmeHai KacmuHeme Kazakh
QAFbIHbI30bI camminik minedmin! equivalent
CbIHObIPbIHGI3! (Yandex)
trick-or- bananap ... mamminepdi | E2, 2 | bananap ... XannoyuHoe yi- Descriptive
treating mapamyfra 6apobi yUoi apanan mammi translation
(Yandex) HCUHAYFA WbIKMbI
Dear Siror | Kypmemmi Cap Hemece E3, 1 | Kyomemmi xaHbiM/Mbip3a Kazakh
Madam XaHbim (Yandex) equivalent
03/04/2026 | 2026 xcbinfsl 3 cayip ES5, 2 | 2026 »cbinfel 4 Haypsi3 Format
(Google) conversion
6'2", 180 6 oym 2 drolim, 180 E5,1 | 188 cm, 82 ke Unit
pounds ¢yHm (all systems) conversion

Post-editing format errors requires minimal effort, but it is mandatory if the text is addressed
to a Kazakhstani reader. Correcting literalisms and semantic errors is more difficult: a post-editor
must recognize a cultural unit and find a functional equivalent in Kazakh linguoculture.

Conclusion. The conducted research allows us to draw a number of conclusions. Cultural
adequacy machine translation from English into Kazakh is largely determined by the choice of
system: Google Translate and ChatGPT adequately conveyed culturally marked units in 79% of
cases, while Yandex Translator is only 37 %. At the same time, the large language model did not
demonstrate advantages over the most successful neural machine translation system.

The most common type of error was the lack of adaptation of formats and units of
measurement. None of the systems converted miles, feet and pounds into units accepted in
Kazakhstan, and degrees Fahrenheit were recalculated only in one case. Such errors are easily
eliminated, but they are systematic in nature, and when transmitting dates they can lead to
distortion of factual information.

The most serious consequences are errors of a different kind: literal translation of idioms
and formulas of speech etiquette, as well as substitution of social realities. Their elimination
requires the post-editor to be proficient not only in both languages, but also in both linguistic
cultures.

The analysis showed that each type of error corresponds to a limited set of post-editing
techniques. The unadapted format is eliminated by recalculating units, literalism is eliminated by
selecting a Kazakh functional analogue or descriptive translation, the unreleased reality is
eliminated by descriptive translation or transliteration with explanation, and an etiquette violation
is eliminated by replacing the address with a respectful form. The revealed correspondence
scheme can serve as a practical guideline for post-editors.

Thus, even the most successful systems do not eliminate the need for human post-editing:
every fifth case required cultural editing in their translations.

The prospects for further research are related to the expansion of the sample due to
authentic texts, the involvement of a second expert to increase the reliability of the assessment,
as well as checking whether the special indication in the prompt increases the cultural adequacy
of the ChatGPT translation.
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Estimation of Economic Losses in the
Electricity Distribution Network Using
Fourier Analysis
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PhD, Full Professor of Georgian Technical University, Faculty of Power Engineering,
Department of Electric Power and Electro mechanics Thilisi, Georgia

Annotation. One of the primary requirements of modern electric power systems is the supply of
high-quality electricity to consumers. Ideally, the voltage and current in an electrical network
should exhibit a pure sinusoidal waveform. However, the widespread use of modern electronic
devices, inverters, LED lighting, computer equipment, and other non-linear loads leads to
harmonic distortion within the network. Fourier series analysis is one of the most effective
mathematical methods for addressing this issue, enabling the representation of any periodic signal
as a sum of sinusoidal components at various frequencies. In this study, current harmonics were
measured at a transformer substation using a power quality analyzer, and the Total Harmonic
Distortion (THD) factor - a widely used metric in the power industry - was evaluated. The obtained
result of 24.6% indicates that the total harmonic distortion is quite high, leading to additional
technical and economic losses. It is worth noting that international standards set a target range of
5-8% for low-voltage networks. The paper calculates the economic effect- the annual savings
achieved through the use of harmonic filters.

Keywords: Power grid, Harmonics, Fourier analysis

Introduction
It is appropriate to conduct an analysis of harmonics in a low-voltage electricity distribution
network using the example of a city with a population of 1.2 million, as the country's largest
electrical load is concentrated there [1]. The primary sources of harmonics in the distribution
network include LED lighting, uninterruptible power supply (UPS) systems, data and commercial
centers, elevator frequency converters, electric vehicle chargers, solar power plant inverters, and
industrial frequency converters [2]. Most of these devices constitute non-linear loads;
consequently, the current drawn from the network is no longer sinusoidal [3].
Main Part
Modern electric power systems operate using sinusoidal alternating voltage and current.
Ideally, the grid voltage should be:
U(t) = Umax sin(wt) (D
where Umax is the peak voltage value (amplitude). The sine function indicates that the voltage
changes smoothly and uniformly [4]. Here, t represents time, while wt indicates the rate of
change of the sinusoid. The general form of the Fourier series is:

f(t) = a0 + Z(an cos nwt + bn sin nwt) (2)

n-—1
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where ag is the constant component; n = (1, 2, 3, ...n) is the harmonic order; an is the cosine
component coefficient; bn is the sine component coefficient; and w=2nf is the angular frequency
[5].

Each harmonic is characterized by three parameters:

1. Harmonic order (e.g., the 1st or fundamental harmonic at 50 Hz, the 3rd harmonic at 150
Hz, etc.);

2. Harmonic amplitude (peak value, in amperes);

3. Harmonic phase angle [6].

In the Fourier series, wt is the fundamental variable linking time and frequency [7]. It allows for
the determination of the instantaneous value of current or voltage at any given moment, while
the summation of various harmonics (3wt, 5wt, 7wt...) produces the actual, distorted waveform
measured in the electrical grid. Theoretically, the number of harmonics is infinite; however,
primarily low-order harmonics (3, 5, 7, 11, 13...) are significant, as the magnitude of higher-order
harmonics decreases rapidly. n1 — fundamental harmonic (50 Hz in Georgia); n3 — third harmonic
(150 Hz); n5 — fifth harmonic (250 Hz); n7 — seventh harmonic (350 Hz), etc [8]. Let us consider a
10/0.4 kV substation, noting that the fundamental frequency of the power system is f = 50 Hz.
Current harmonics were measured at one of the transformer substations using a power quality
analyzer (Table 1).

Table 1
Harmonic Frequency, Hz Current amplitude, Ampere
| 50 100
[ 150 20
V 250 12
Vil 350 3

In this case, according to the Fourier analysis formula (2), the current will be:
i(t) = 100sinwt + 20sin3wt + 12sin5wt + 8sin7wt.

This means that the actual current consists of four sinusoids of different frequencies [9]. This
constitutes a Fourier series - a time function describing the instantaneous value of the current at
any given (t) moment [10]. The response of this function depends on the time (t) or phase angle
(wt) at which we wish to calculate it [11]. For example, when wt = 0°, all sine terms equal zero (sin
=0). The symbol (wt) represents the phase angle, indicating the position of the sinusoid at a given
moment [12]. The first component of the phase angle is:

w=2mf (3)

Where t = 3.14 and f = 50 Hz, then w = 2t x 50 = 6.28 x 50 = 314 rad/s. This means that the
sinusoid changes its phase by 314 radians per second, which corresponds to 50 full cycles per
second [13].

The second component of the phase angle involves the symbol (t), representing time (in
seconds). For instance, att=0s,t=0.002 s, t =0.005 s, or t = 0.01 s, the phase angle differs at
each moment [14]. If we assume t = 0.005 s, then wt = 314.16 x 0.005 = 1.57 radians, which
corresponds to 90°; this means the sinusoid is at its peak value at that moment [15].
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For example, if wt = 90°, then sin 90° = 1, and the fundamental harmonic becomes: 100 x 1 =
100 Am. The Fourier series includes other harmonics as well:

» 3wt =270° sin 270° = -1; therefore, 20sin 3wt = 20 x (-1) =-20 Am.

> Swt=450°%sin450°=1;and 12x1=12 Am.

» 7wt=630° sin 630°=-1; and 8 x (-1) = -8 Am.

Summing all the terms yields: i(t) = 100 - 20 + 12 — 8 = 84 Am. This means that when the phase
angle is 90°, the instantaneous current value is 84 amperes. In other words, at this moment, the
harmonics reduced the current value from 100 Am to 84 Am [16].

In the power industry, the most common metric is the Total Harmonic Distortion (THD)
coefficient; it is calculated as the ratio of the square root of the sum of the squared amplitudes of
the higher-order harmonics present in the waveform to the amplitude of the fundamental (1st-
order) harmonic. Its formula is:

Total Harmonic Distortion (THD) coefficient = \/I(S)AZH(?zI)ZHU)AZJr'" *

100% (€))

where | (1) is the amplitude of the first-order current harmonic, while I(3), I(5), and I(7) are the
amplitudes of the third, fifth, and seventh-order current harmonics [17]. Substituting the data

into formula (4) yields:

V207241272487 2+
100

* 100% = 24.66%.

Total Harmonic Distortion (THD) coefficient =

Total Harmomnic Distortions

et nEd nES na7T
1 y 1 ]

Fig.1. Total Harmonic Distortions

The obtained result (Fig. 1) indicates that the total harmonic distortion is quite high, leading
to additional technical and economic losses [18]. It is worth noting that, according to international
standards, the target value for low-voltage networks falls within the 5-8% range [19].

It should be noted that harmonic currents cause cable overheating and increase IR losses.
Losses in the electrical line can be calculated using the following expression:

P=12R (5)

Where | is the current in amperes, and R is the resistive impedance in ohmes.

Let us assume the resistive impedance of one of the feeders is R = 0.05 ohms; for the
fundamental harmonic alone, the loss would be: P1 = 100% x 0.05 = 500 watts. Now, let us
calculate the losses for the other harmonics: 3rd harmonic — P3 = 20% x 0.05 = 20 watts; 5th
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harmonic — P5 = 122 x 0.05 = 7.2 watts; 7th harmonic—P7 = 82 x 0.05 = 3.2 watts [20]. The sum of
the additional losses resulting from cable heating is: Pagg = 20 + 7.2 + 3.2 = 30.4 watts.
Consequently, the total loss is:

Ptotal = 500 + 30.4 = 530.4 watts.

The harmonics increased the loss by approximately 6%. The annual energy loss is calculated as
follows: if this feeder operates for 8,760 hours throughout the year, the energy loss is E = 30.4 x
8760 = 266,304 Wh, or E = 266.3 kWh. To calculate the economic loss, let us assume the
distribution company's average electricity cost is 0.20 GEL/kWh; the annual loss would be 266.3 x
0.20 = 53.26 GEL. This represents the additional loss for just one feeder [21]. Assuming there are
3,000 feeders operating with similar loads across the entire city network, the total annual loss
would be 53.26 x 3,000 = 159,780, or approximately 160,000 GEL per year [22]. Let us now
calculate the economic impact of using harmonic filters. Suppose that installing an active filter
reduces the total harmonic distortion from 24.7% to 5%. In that case, the additional losses would
decrease from approximately 30.4 W to 6 W. The annual energy savings would be (30.4 - 6) x
8760 = 213.7 kWh, while the monetary savings would amount to 213.7 x 0.20 = 42.7 GEL per
feeder. For 3000 feeders, this results in total annual savings of 42.7 x 3000 = 128,100 GEL. Fourier
series can be applied in energy monitoring as follows: a modern power quality analyzer measures
voltage and current every second, captures the signal as a function of time, performs a Fourier
transform, identifies the 3rd, 5th, and 7th harmonics, calculates the Total Harmonic Distortion
(THD), and assesses the quality of the power network [23].

Conclusion

Fourier analysis is one of the most important mathematical methods in the electric power
industry. It enables the decomposition of periodic yet distorted electrical signals into individual
harmonics, thereby significantly simplifying the assessment of power quality. A case study
involving the distribution company of a city with a population of 1.2 million demonstrates that
non-linear loads generate third, fifth, and seventh-order harmonics, which increase harmonic
distortion, transformer losses, and technical network issues. Recently, the number of electric
vehicles, solar inverters, and electronic devices has been rising rapidly. Consequently, harmonic
distortion is expected to increase in the future, leading to higher network losses, altered
transformer loading patterns, and a greater need for power quality control. The application of
Fourier analysis ensures the timely detection of harmonics, improved power quality, reduced
losses, the reliable operation of electrical equipment, and the efficient management of the
electrical distribution network.
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AHAJIN3 PAKTOPOB, BANAKOLLNX HA
IOPEKTUBHOCTb OPTAHN3ALINI
ABVALNOHHbBIX TPY3OTEPEBO30OK B
YCNTOBUAX HECTABUJIBHOTO CIMPOCA

CapkbiToBa Acblnan TanraTKbI3bl

MarmcTpaHT obpasosatenbHOM nporpammbl «7M11302 — OpraHunsaLums NepeBo3ok,
ABWXKEHUA M 3KCnayaTauma TpaHcnopTay, AO «AKageMuna rparkaaHCKoM aBmaummy, T.
Anmarbl, Pecnybnnka KasaxcraH

Alikymbekos Mycamm HypbimoBumy

KaHAMAAT TEXHMYECKMX HayK, accoUmMmMpoBaHHbIi npodeccop, AO «Akagemums
rpaxkaaHcKon aBnaummy, r. Anmatsl, Pecnybanka KasaxcraH

AHHOTauuA. B paHHOM  mccnenoBaTeNbCKOM  CTaTbe  MNPOBeAEeH  BCECTOPOHHWMMN
TEOPETUYECKMI U MNPUKNAAHON aHAAM3 KOMMAEKCA BHEWHWX W  BHYTPEHHUX (aKTOPOB,
onpeAenArwmx KOMMEPYECKYIO N ONePaLMOHHYI0 SOPEKTUBHOCTb OpraHM3aLmMm aBMaALLMOHHbIX
rpy30BbIX NEPEBO30K B YCOBMAX BbICOKOM BONATUABHOCTU rN06aNbHOIMO M PErMOHANbHOrO CNpPOoCa.
ABTOpamn chopMmMpOBaHa CUCTEMHAA KnaccuduKkauma GakTopoB pUCKa 1 NPOM3BOANUTENBHOCTH,
[enAwan AeTepMMHAHTbI Ha MAKPOSIKOHOMMUYECKME, TeonoNUTUYECKME, CTPYKTYPHO-GNOTCKME,
MHOPACTPYKTYPHO-TEPMMHANbHBIE 1M UMdpoBble. B  paboTe BnepBble NpeacTaBneHa
dopmannzoBaHHaA MeTOA0/I0MMA MHOTOKPUTEPUANbHOTO PaHXMPOBaHMA GaKTOPOB Ha OCHOBe
MeToZa aHanmsa nepapxuin (MAW T. CaaTu) C AeTaNbHbIM PacYeTOM BECOBbIX KOIGPUUMEHTOB U
NPOBEPKON MHAEKCA COrNacoBaHHOCTU. PaspaboTaHa maTeMaTuyeckas MOAe b CTOXacTUYeCKOM
ONTMMM3ALMN KOMMEPYECKOM 3arpy3Kkn Bo3ayLHbIx cyaos (Cargo Load Factor - CLF), coyeTatowas
[ONTOCPOYHblE CornaleHna o NpeaocTasneHnn emkocTu (Block Space Agreements) n npoaaxu
Ha CMNOTOBOM pblHKE. Ha OCHOBE 3MMMPUYECKOrOo aHanM3a QYHKUMOHWMPOBAHWUA KAKOYEBbIX
rpy30Bbix asponopToB Pecnybnmkmn KasaxctaH (Anmatsl, AcTaHa, LLbimkeHT, AKTobe) 3a nepuos,
2020-2025 rr. BbifBAEHbl MHOPACTPYKTYPHbIE «Y3KME MecTa» W NPeasoXeH CTpaTernyeckui
KOMMJEKC MEeponpusaTUA, BKAKOYAKOLWIMA CKBO3HOE BHeapeHue cTaHaapTta e-Freight (e-AWB),
pasBepTbiBaHWe eanHOM UnbpoBoi akocucTembl Air Cargo Community System (ACCS) u pa3sutume
MYAbTUMOAANbHbIX MapLupyToB Road-Air. PaccuntaH noTeHUmManbHbI SKOHOMUYECKMIA 3D dEKT OT
peanusaumm NpeanoxKeHHbIX peKomeHaaumnin.

Kntouesble C€NOBa: aBMALMOHHbIE TPy30NepeBO3kn, 3GGEKTUMBHOCTb OpPraHM3aLmm
nepeBO30K, HeCTabuabHbIM CNPOC, BONATUABHOCTb PbIHKA, MPOBO3HAA €MKOCTb, METOZ aHaM3a
nepapxuin (MAWM), kommepyeckas 3arpyska, e-Freight, e-AWB, mynbTUMoaanbHaa N0rnMcTMKa, Air
Cargo Community System, TpaH3UTHbIM NoTeHuUMan, Pecnybnnka KasaxctaH.

1. BBEAEHME

CoBpemMeHHas MMpPOBas TPAHCMOPTHO-NOTUCTUYECKAs CUCTEMA MepeskmBaeT nepuoj,
rNYyBOKUX CTPYKTYPHbIX TpaHchopmauuin. FnobanbHas MaKpO3KOHOMUYECKas TypOyAeHTHOCTb,
reononTUYecKas HecTabuUAbHOCTb, GparmMeHTauusa MeXAyHapoaHOW TOProBaM, pesKkue
KonebaHMsa Ba/lOTHbIX KYpCOB M TpaHChOpMaLMa MUPOBbLIX Lienelt NocTaBok chopmMpoBanu
KayeCTBEHHO HOBble YCNoBMA G(YHKLUMOHMPOBAHMA A8 BCEX BMAOB TpaHcnopTa. B 3ToW
[MHAMMYHOW cpeae aBMaLMOHHbIe TPy30MepeBO3KM UrpatoT posb dyHAaMeHTabHOro Apalisepa
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MeXAyHapoAHOM S3KOHOMMKM, obecneynBas onepaTMBHoOe NepemelleHne BbICOKOCTOMMOCTHbIX,
CKOPOMOPTALWMXCA, BbICOKOTEXHONOTMYHbIX M BbICOKOYYBCTBUTE/IbHbIX KO BpEMEHM ToBapoB (Time-
Sensitive Goods). HecmoTpsi Ha OTHOCUTENbHO HebO/blIyIO A0 B GUanMYeckom obbeme
MMPOBOro rpy3oobopoTa (meHee 1,5—-2%), Ha 4010 BO34YLWHOMO TPAHCNOPTa NPUXOAMTCA CBbILE
35% MMPOBOW TOProBAN MO CTOMMOCTHOMY SKBUBANEHTY.

KntouyeBon  OTAMYMTENbHOM  4YepTOM  COBPEMEHHOro  3Tana  Pas3BUTUS  PbIHKA
aBMarpy3onepeBo30K ABAAETCA KpalHe BbICOKAA CTeneHb BOMATUAbHOCTUM U HEAUHEeNHOCTH
cnpoca. Ecan B npownble AeCATMAETMA CNPOC Ha rpy30Bble aBMANepeBO3KM AEMOHCTPUPOBA
YETKO BblPayKeHHY Ce30HHOCTb M KOPPEMpoBan ¢ AMHaMMUKOM mnuposoro BBI, To cerogHsa oH
NoABEP!KEH MIHOBEHHbIM CTOXaCTUYECKMM KonebaHmam. Cpean OCHOBHbIX KaTaaM3aTOpPOB 3TOM
HecTabuAbHOCTM caeayeT BblAeNNTb B3PbIBHOM POCT TPAHCIPAHMYHOM 3/1EKTPOHHOM KOMMEpPLIMN
(E-Commerce), BbIHyXAeHHOE nepeHanpaBieHne rpy30N0TOKOB M3-3a MEPEKPbLITUA BO3AYLIHbIX
NPOCTPAHCTB M MOPCKMUX MPOJIMBOB, a TaKKe pe3KMe CKayYKM LieH Ha aBMaLMOHHOe TonNaneo Jet A-
1.

B 3T1X yCNOBMAX TPAAMLMOHHbIE CTaTUYECKME METOAbI NAHUPOBAHMA U XKECTKME rpaduKm
BbIMO/IHEHWA TPY30BbIX PENCOB TEPAIOT CBOKD KOMMEPYECKYHO M ONepaLMOHHY COCTOATENbHOCTD.
ABMAKOMMaHWKM, TpPy30Bble TEPMWHAbI, /IOTUCTUYECKME WHTErpatopbl W  TPaAHCMOPTHO-
3KCNeAMTOPCKME OpraHM3auUMM CTaNKMBAOTCA C AMNEMMOWN: C OAHOM CTOPOHbI, Aedbnumt
MNPOBO3HbIX EMKOCTEN B Mepuoabl MMKOBOrO CMpPOCa NPUBOAMT K yNyLWEHHOW BbIroge U CpbiBy
KOHTPAKTOB, a C ApYyroin — npoduumMT eMKOCTeN BO BpeMs CNaZoB BeYeT 3a cObol KpuTnyeckoe
nageHne KoappuumeHTa Kommepyeckom 3arpyskm (Cargo Load Factor, CLF), cHuKeHWe 40X04HOM
ctaBkM (Yield) 1 npamble dUHAHCOBbIE YObITKM.

[na Pecnybankn KazaxcTaH, Haxo4AaLLeNCca B CAMOM LieHTpe EBPa3nIMCKOro KOHTUHEHTa Ha
nepeceyeHMn KpynHEMWMX TPaHCKOHTUHEHTANbHbIX MapLIpyToB mexay BoctouHon Asuen,
Esponoit n bavxKHMM BOCTOKOM, MOCTPOEHME BbICOKOAZLANTUBHON N TEXHONOTMYHOM CUCTEMDI
aBMALLMOHHbIX FPY30MepeBO30K ABNAETCA BaXKHENLWMM roCcyapCTBEHHBIM NPUOPUTETOM. B pamKax
peanm3aumm KoHUenumMn pasBmMTMA TPAHCMOPTHO-NOMMCTUYECKOrO NOTeHUMana cTpaHbl Ao 2030
roga ocoboe BHWMMaHMe yaensetcA TpaHCHOPMAUMM  OTEYECTBEHHbIX a3POMNOpPTOB B
MeXAyHapoaHble My/IbTUMOAA/IbHblE IPy30Bble Xabbl.

CreneHb pa3paboTaHHOCTM Hay4YHOW npobnembl. TeOpeTUYECKMM M MNPaAKTUYECKUM
acneKkTaM OpraHM3aummn aBMALMOHHBIX TPY30BbIX MEPEBO30K, YNPaBAEHUIO LenAMM NOCTaBOK U
noBblWeHM  3QPEKTMBHOCTM  TPAHCMOPTHbIX  CUCTEM  MOCBAWEHbI  paboTbl  BedyLUMX
OTEeYeCTBEHHbIX 1 3apyDeXKHbIX yYeHbIX. PyHAaMeHTaNbHbIN BKAAL B MCCAeA0BAaHNE SKOHOMMUKM
rpaskAaHCKOM aBMaLMW M yNpaBAEHUS MPOBO3HbIMWM eMKoCcTamM BHecnu T1. benobaba (P.
Belobaba), A. OgoHu (A. Odoni), K. BapHxapT (C. Barnhart), B. lesynd (W. Dewulf), A. YxkaH (A.
Zhang). Mpobnembl GYHKLUMOHMPOBAHMA TPAHCMOPTHO-IOMUCTUYECKMX cucTemM KasaxcTaHa WU
ONTUMM3ALMN MYSIbTUMOANbHbBIX MEePeBO30K ocBelleHbl B Tpyaax M.H. Alikymbekoa, A.B.
l'ybeHko, E.A. Koponesoir, B.H. 3ybkoBa n ap. BmecTte ¢ Tem, KOMMN/JEKCHblEe UCCAeA0BaHUSA,
NOCBALLEHHbIE CUCTEMHOM Knaccudumkaumm paktopos addeKTUBHOCTM 1 pa3paboTKe aganTUBHbIX
MaTeMaTUYeCKMX MOeNei ynpaBaeHna EMKOCTAMM B YCIOBUAX CTOXAaCTMYECKOro CNpoca C y4eTOM
cneundmkn LeHTpanbHO-A3MaTCKOro permoHa, npeacTaBaeHbl He4OCTaTOYHO NOHO.

Llenbto pgaHHOro wuccnenoBaHMA ABNAETCA pa3paboTKa TeopeTMKO-MeTOA0N0TMYeCcKMX
OCHOB WM MPAKTUYECKOr0 WMHCTPYMEHTapMA MNOBblWEHMA 3PPEKTMBHOCTM  OpraHM3aumm
aBMALMOHHbIX FPy30MNepeBO30K B YC/IOBUAX BONATUIbHOIO CNPOCa Ha OCHOBE CUCTEMHOIO aHaM3a
baKTopoB, MNPMMEHeHMA MeToda aHanuMsa uepapxmin  un  umdpoBon  TpaHchopmaLmm
NPOM3BOACTBEHHbIX MPOLLECCOB.

3agaum wmccneposaHmA: [Ana  AOCTMKEHMA MNOCTaBAEHHOM UennM B  MUCCAef0BaHUK
chOpPMYNMpPOBaHbI 1 pelleHbl CAeaytoLine KAYeBble 3a4a4K:
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1. MpoBectn cucTemMaTM3aUMIO TEOPETUYECKMX KOHLENuMiA M MNOHATMMHOrO annapaTta
3OPEKTMBHOCTM  aBMArpy3oBbIX CUCTEM B  YCNOBMAX AMHAMMWMYHOW  HeonpeaeNeHHOCTH
BHELIHEIKOHOMMUYECKOWN Cpeabl.

2. Pa3pabotatb  McYepnbiBalOLLytO  ABYXYPOBHEBYIO  KAACCUPUKALMIO  BHELWHMX
(MaKpPO3KOHOMMYECKUX, FTEOMONNTUYECKMX, PETYNATOPHbIX) M BHYTPEHHUX (CTPYKTYPHO-GNOTCKMX,
MHPPACTPYKTYPHbIX, LMDPOBbIX) PaKTOPOB 3PHEKTUBHOCTL.

3. CdopmmpoBaTb Hay4HO ODOCHOBAHHYIO METOA0/0MMI0 MHOTOKPUTEPUANBHOM OLEHKM
$aKTOPOB C MCMO/Ib30BaHMEM MeTOo4a aHanu3a nepapxunin (MAM T. Caatu), BbINOHWUTL NOLLATOBbLIN
pacyeT BeKTOopa NPMOPUTETOB M NPOBEPUTL MATPULLY Ha COr1aCOBAHHOCTb.

4. ®dopmann3oBaTb MaTEMATUMYECKYD  MOAENb  CTOXAaCTMYECKOM  OnTMMM3aLMu
KOMMEpPYECKOM 3arpyskmn Bo3aylHbix cyaos (Dynamic Capacity Allocation), obecneumBatollyto
H6anaHc MexAay rapaHTMPOBAHHbIMM AONTOCPOYHbIMM  KOHTpakTamum (BSA) 1 cnoToBbiMM
npoaaxamu.

5. BbINOAHWUTb KOMMJIEKCHbIA 3MMUPUYECKMA aHANW3  AMHAMUKKM rpy3oobopoTta  u
MHPPACTPYKTYPHbIX XapaKTEPUCTMK KIHOYEBbLIX asponopToBbix xabos Pecnybnvkm KaszaxcTaH
(Anmatsbl, ActaHa, LbimKkeHT, AkTObE).

6. Pa3paboTaTb NpaKTMYyeckMe pekoMeHAalMM No BHeAPEHWIo CTaHAapToB e-Freight,
HaumnoHanbHoM naaTtdopmbl Air Cargo Community System (ACCS) 1 oUEHUTb MX SKOHOMUYECKYIO
30 HEKTUBHOCTb.

O6bekT M npeametr  uccneposaHuA.  OOBEKTOM  MCCNeLOBaHMA  BbICTynaeT
NPOM3BOACTBEHHO-TEXHONIOTMYECKUA M COLMANBbHO-IKOHOMUYECKMIA  NPOLLECC OpraHu3aumm
aBMALLMOHHbIX FPY30BbIX NEPEBO30K B YCNOBMAX BONATUIBHOIO PbIHOYHOIO CAPOCa.

MpeameTom nccnenoBaHuA ABNAIOTCA OpraHM3auMOHHO-3KOHOMUYECKME,
TexHonornyeckne, UMGPOoBbIE N MaTeMaTUYECKMEe 3aKOHOMEPHOCTM U daKTopbl, onpeaenatowme
3QPEKTUBHOCTb YNPaBAEHMA aBUALMOHHBIMK FPy30MepeBO3KamMMu.

2. TEOPETUKO-METOAO/TOTMYECKME OCHOBbBI OPTAHU3ALUMN ABUALIMOHHbBIX
PY30IEPEBO30OK

ABMAUMOHHAA rpy30MnepeBO3Ka NpeacTaBnaeT cObOM CNOMKHYH, BbICOKOTEXHONOTMMYHYIO
KnbepHeTUYeckyto cuctemy, OQYHKUMOHUPYIOWYIO B YCAOBMAX KECTKMX BPEMEHHbIX U
TEXHO/IOTUYECKMX OrpaHuYeHuin. B oTamMume OT maccaXkMpCKOro cermeHTa, rae notpebutenem
YCAyrn ABNAETCA MHAMBMA, CO CTabWAbHOM CTPYKTYpOM MNPeAnoOYTEHWI, Ha FPy30BOM pPbIHKE
KNMEHTCKMI cnpoc GOpMMPYeTCA MHCTUTYLMOHANbHBIMKU CyObEeKTaMW — Tpy300TNPaABUTENAMM,
B2B-npeanpuatuamm, rnobansHbimmn e-Commerce nnatpopmamm n 3PL/4PL-onepatopamum.

SbdEKTMBHOCTb OPraHM3aLMM aBMALMOHHbIX FPYy30MNepeBO30K CaeAyeT pacCMaTpPMBaTb Kak
WHTErpanbHyto KaTeropwuto, CMHTE3MPYIOWY  3KOHOMMUYECKME, SKCMAyaTaLUMOHHbIe,
TEXHO/IOTMYECKME W CEepBUCHble napameTpbl. B  dopmanvM3oBaHHOM BMAE KOMMIEKCHbIN
nokasaTenb 3GdeKTMBHOCTU (E) MOMKHO BbIPa3UTb BEKTOPHOM OYHKUMEN NATU KAKYEBbIX
nepemMeHHbIX:

E=f(C ops, T _door, R_reg, Q_iQ, CLF) --> max (1)
roe C_ops — yaenbHble onepauyoHHble W3OEPXKKM Ha BbINOAHEHWE OAHOTO0 TOHHO-
KnnomeTpa rpysoobopoTta (USD/FTK); T_door — cKkBo3HOe Bpems [AOCTaBKM rpysa OT CKaaaa
oTnpasuTenda Ao cknaga nonydatensa (Door-to-Door Lead Time); R_reg — nokasaTtenb HafeKHOCTH
N PEryasipHOCTU BbIMOJHEHMA CYTOYHOrO MjaHa MoJIeTOB M HasemHoro obcnyxueaHus (SLA
Performance); Q_iQ — mHTerpanbHbli MHAEKC Ka4yecTBa rpysonepepaboTku no ctaHaapTam Cargo
iQ (oTcyTCTBME NOBpPEXAEHWNN, cOBNtOAEHME TeMNepaTypPHOro pexnMma, TOYHOCTb cTaTycos); CLF
— KO3pPULIMEHT KOMMEPYECKOM 3arpysku emkocTtel (Cargo Load Factor).

Ocoboe 3HayeHMe B COBPEMEHHbIX YCAOBMAX MMEET 3KOHOMWMYECKMN MOKasaTesb
noxopHon ctasku (Yield), KOTOpPbIM pPaccUMTbIBAETCA KaK OTHOWEHME COBOKYMHOM BbIPYYKM OT
rpy30nepeBo30K K BbIMOJHEHHOMY rPy30060p0TY:

322



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

Yield = Revenue / RFTK [USD / ton-km] (2)
roe Revenue — COBOKYMHbIM A0X0A aBMAaKOMNaHWK OT NepeBo3kn rpysos, RFTK (Revenue
Freight Tonne-Kilometers) — daKkTMYECKM BbINOAHEHHbI TOHHO-KU/IOMETPAXK.

[nA  OUEHKM CTeneHW UCMONb30BAHUA AOCTYMHbIX MNPOM3BOACTBEHHbBIX PECYPCOB
NPUMEHSEeTCA NoKasaTe b NpeaebHON AOCTYMHOW NPOBO3HON cnocobHocTn (AFTK — Available
Freight Tonne-Kilometers), KoTopbii onpeaenaeTcs MHTerpaumen AOCTYNHOM KOMMEepPYecKoM
3arpysKku no BCeM MapLIPyTHOMN CeTu:

AFTK = Sum [ Payload_k * Distance_k ] (3)

roe Payload k — maKkcumanbHO AonycTMmas KOMMepYecKas 3arpyska ansa k-ro peica c
YYETOM OrpPaHNYEHMN N0 B3/IETHOM MAacCe, OCTaTKy TOMMBA M KOMMEPYECKOM NpesenbHON macce
(Maximum Zero Fuel Weight — MZFW); Distance_k — opToapomuyeckana uUam dakTUyecKas
[anbHOCTb noneTa k-ro penca.

Toraa KoaddUUMEHT KOMMEPYECKOM 3arpy3kn rpy3osbix emKkoctel (Cargo Load Factor,
CLF) BbiparkaeTca COOTHOLEHNEM:

CLF=(RFTK/AFTK ) * 100% (4)

deHoMmeH BONATUABHOCTM CNpoca reHepupyeT dyHAameHTanbHyo Npobaemy ancbanaHca

mexxay AFTK n RFTK. B Tabnuue 1 npeactaBneHa paspaboTaHHas Hamu CpaBHUTE/IbHAS

XapaKTepPUCTMKA [ABYX OCHOBHbIX TEXHONOTMYECKMX MOJENel OpraHM3aumMm  rpy30Bbix

aBManepeBo30K: NoAnanybHbIX MepeBo3oK B baraxkHbix oTcekax naccasknpckmx BC (Belly Cargo) u
NepeBO30K Ha CNeLyMannm3npoBaHHbIX rPY30BbIX BO3AYLWHbIX cyaax (Freighter Cargo).

Kputepuit Mogenb Belly Cargo Mogenb Freighter Cargo
CpaBHEHMsA (Maccaxupckne BC) (Fpy3osbie BC)

CebecTomMmocTb Hwu3Kkaa (ocHOBHas YacTb 3aTpaT BblcOKas (BCce NOCTOAHHbIE U

TOHHO-KMIOMETPA OTHOCWTCSA Ha NaCCaXKMpoB) nepemeHHble pacxo/bl NOKPbIBAeT
rpys)

MMbKOCTb Huskas (npmBs3aHa K Bbicokana (MapLupyTbl

MapLIPYTHOM ceTu NacCaKMPCKOMY PacnmcaHmio n dopmupytoTca noa TpeboBaHmA

Typu3my) rpPy30MOTOKOB)
Tunbl 1 rabapuTsl OrpaHuyeHHble (CTaHaapTHble HeorpaHunyeHHble
rpy3os ULD KoHTenHepsb! LD3, LD7, (KpynHorabapuTHsble,
MeLLKM) TAKEN0BECHbIE, HerabapuTHble)

YyBCTBUTENBHOCTb K C/I0XHas (3aBUCUT OT Ce30Ha Mpamas (peicbl Ha3HaYaTCA Npu

cnpocy naccaxkmMponoTtoka 1 6annacta) Ha/IMYUM TaPaHTMPOBAHHOTIO
rpysa)

3aBMCUMOCTb OT YMepeHHas (pacnpeaeneHa KpuTnyeckan (Tonameo

TOM/IMBHbIX LLEeH MeXK Ay NaccaxXkmpamm 1 rpyaom) cocTtasnaet go 45-50%
cebecTommocTu perica)

CKopocCTb Hu3Kana (CNoXHO yBEANUYNTb BblCcOKasn (BO3MOXHOCTb BBO/A

pearmpoBaHma Ha eMKoCTb 6e3 pocTa [OMONHUTENBHBIX YapPTEPHbIX

BCMECKM naccaxmpopencos) pericos)

Tabnuya 1 — CpasHumensHoll aHanu3 modenel Belly Cargo u Freighter Cargo

3. KNACCUDUKALIMA N CUCTEMHbIV AHANN3 GAKTOPOB SOPEKTMBHOCTHU

Ha ocHoBe cucTemHoro noaxoda Hamu bbina paspaboTaHa KOMMNIEKCHas ABYXyPOBHEBaAS
Knaccudukaumsa  dakTopos, onpedensiowmx d3GPEeKTMBHOCTbL OpraHM3auMmM  aBUaALMOHHbIX
rpy30nepeBo3oK B YCN0BMAX BOMATUABHOMO crnipoca. Paktopbl AnbdepeHUmMpoBaHbl Ha BHeLIHME
(bakTOpbl MaKpocpeabl, Ha KOTOpble aBMaANpPeanpuUATME HE MOMKET OKasbiBaTb MPAMOro
BO3ENCTBMA, HO AOMKHO aAanTMPOBATbCA K HWM) M BHYTPEHHWe (baKTopbl MWUKpocpeabl u
NPOV3BOACTBEHHO-TEXHOOTMYECKOTO npouecca, noaaatouimeca HenocpeACcTBEHHOMY
yrNpaB/ieHUIo).
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B Tabnuue 2 npeactaBneHa noapobHas codepaTenbHas MaTpuua Knaccubukaumm
$aKTOPOB C YKa3aHMEM HanpaBieHHOCTM WX BO3AEUCTBMA WM MEXaHM3MOB KOMMEHCaLMm

HEraTMBHbLIX PUCKOB.

Kateropusa HanmeHoBaHue XapaKTtep BANAHUA B MexaHU3Mbl KOMNEHCaLLWK
¢daKTopos dakTOpa YCNOBUAX W aganTaumm
HecTabunbHOCTH
BHewHne BonatnnbHOCTb LeH  Pe3kunit pocT fMbKMe TONANBHbIE
(Makpocpeaa) Ha Tonameo Jet A-1  onepauyoHHbIX Hagbasku (Fuel
n3aeprek, naaeHne Surcharges), TonAnBHbIN
Map*KMHaNbHOCTM XeAXMHT, ONTUMM3aUMA
pencos 3WeNoHOoB
BHewHme [eononnTnyeckne yBenunyenue OnTMMM3aumMa MapLLIpPyTOB
(Makpocpena) OrpaHn4yeHna u NOANETHOrO BPEMEHM NoNeToB, OTKPbITME
obxoHble Ha 15-30%, pocT NPOMEKYTOYHbIX
MapLUpyThl pacxoda TOMNAMBa, TexnocaaokK (TexHU4ecKkni
nafleHne None3Hom cTon)
3arpysKku
BHewHne Bcnnecku e- Bo3HMKHOBeHME OCcTpblXx KombUHMpOBaHMe
(Makpocpena) Commerce n NIOKaNbHbIX AeDUUNTOB  AONTOCPOYHbBIX KOHTPAKTOB
HEPaBHOMEPHOCTb  €MKOCTEMN U (BSA) 1 cnoToBbIX NpoAaK,
cnpoca nocneayrolmx cnagos YapTepHble NPOrpammbl
BHewHne TamoxKeHHble 3a4epPXKN rPy30B Ha BHeapeHwe cTaHAapTa e-
(Makpocpepaa) Hapbepbl 1 CKnagax no 24-48 Freight, npeasaputensHoe
HropokpaTtusa 4acoB, CPbIB nHbopmmMpoBaHme
HOPMaTUBHbIX CPOKOB TaMOXEHHbIX OpraHoB
[0CTaBKM
BHyTpeHHMe CTpyKTypa 1 HeBO3MOXHOCTb dopmumpoBaHme
(TexHonorum) rmbKocTb onepaTMBHOM 3aMeHbI cbanaHCMpPOBAHHOTO
dnoTckoro coctasa  BC npu MameHeHumn napka (Belly + Freighter),
obbema napTum rpysa MOKPbIN N3NHT (ACMI)
BHyTpeHHMe CropocTb n O6pa3oBaHMe 3aTopoB  ABTOMAaTM3aLMA CKNAA0B
(TexHonorum) OCHALLLEHHOCTb Ha NeppoHe U cknage, (High-Bay Storage), 30Hbil
rPY30BbIX nospexaeHue Pharma Cold Chain,
TEPMMHAIOB cneunanbHom CcTaHaapTusauma ULD
KaTeropum rpysos
BHyTpeHHMe YpoBeHb Hu3KasA Npo3payvyHOCTb BHeapeHMe CKBO3HOM
(TexHonorum) undposmzaumm (e-  Lenen NocTaBok, nnatpopmsl Air Cargo
AWB /CMS /ACCS) nybanpoaHue Community System, loT-
NOKymeHTOoB Ha bymare  ceHcopos 1 RFID
BHyTpeHHMe Cuctema Yield / 3aHumKeHune Tapudos B [AnMHammyeckoe
(TexHonorum) Revenue MWK CNpoca M NpoCcToM LeHoobpa3oBaHMe Ha
Management eMKOCTel B nepuopl OCHOBE aNrOPUTMOB

cnaaa

MaLIMHHOro 0by4yeHus
(ML/AI)

Tabnuua 2 — [lsyxyposHesas Kaaccuguxkauud hakmopos 3ghhekmusHocmu
asuaepy3onepesosoK

324



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

4. METO40/10TMA MHOTOKPUTEPUATLHOM OLEHKK N MATEMATUYECKOE
MOZENTNPOBAHUE

4.1. MHOroKpuTepmnanbHoe paHX1MpoBaHMe GakToOPOB METOA0M aHanM3a nepapxmnin (MAN)

Ona  dopmann3oBaHHOroO onpeaeneHua MNpPUMOPUTETHOCTM U CTeneHM BO3AENCTBUA
NAEHTUOUUMPOBAHHbLIX GaKTOPOB Ha o0bulyto 3PPEKTUBHOCTL aBMaArpy3oBOM cUCTEMbI Obin
NpUMeHeH MmeToZ aHanmsa mepapxuit (MAW), pa3paboTaHHbI aMepUKaHCKMM MaTEMaTMKOM
Tomacom CaaTn. B pamkax uccnegoBaHusa 6Hbina chopmmpoBaHa sKcnepTHas rpynna m3 15
CNeumanncToB, BKAKOYAA PYKOBOAUTENEM TPy30BbIX JAenapTaMeHTOB OTEeYEeCTBEHHbIX W
MeXAYHAPOAHbIX aBMAaKOMMNAHWIM, BeAyLWMX Hay4YHbIX COTPYaHMKOB AO «AKaaemua rpaxaaHCKom
aBMaALMM» M TON-MEeHeaKepoB rpy30BbIX TEPMMHAN0B a3ponopToB ANMaTbl M ACTaHbI.

Mepapxmnyeckaa CTPYKTypa 3aZayvM BKAKOYAET [N1aBHbIA KPUTEPUIA BEPXHErOo YPOBHA —
«Makcnmmsaums abbeKTMBHOCTM aBMarpy3onepeBo3oK B YCOBUAX BONATUAbHOCTM CNpOCa» — U
5 arpernpoBaHHbIX rpynn GakTopoB BTOPOrO YPOBHA:

e F1. TIwmbKOCTb YynpaBAeHWA MNPOBO3HbIMM EMKOCTAMW U  CTPYKTypon dnota
(Belly/Freighter);

* F2: YpoBeHb UnppoBM3aLmm, MHGOPMaLIMOHHbIM 0OMeH 1 BHeapeHue e-Freight / e-AWB;

e F3: 3dPEKTMBHOCTb yNpaBAeHMA 3aTpaTaMmn 1 ToNMBHas adpdekTnBHoCTb (Jet A-1);

* F4: MponyckHasa cnocobHOCTb M KaYeCcTBO TEPMMUHAIbHOM rpy30onepepaboTKu;

* F5: leononntmnyeckan n perynatopHaa afanTMBHOCTb MaPLUPYTHOM CeTy.

Ha ocHoBe ycpeaHeHWA 3KCNePTHbIX OLEHOK No dyHAameHTanbHoM Wwkane Caatm (ot 1 Ao
9) 6blna NocTpoeHa KBaApaTHaA MaTpuUa MNapHbIX CpaBHeHWn A = (a_ij) pazmepom 5x5,
npeactaBneHHasa B Tabamue 3.

[pynnbl F1 F2 F3 F4 F5 [eomeTpuyeck BekTtop PaH
¢dakTopoB oe cpefHee npuoputeTo
(G_i) B (w_i)
F1: T'mbkrocTtb 1,00 3,00 2,00 4,000 5,000 2,605 0,385 1
EMKOCTeW U 0 0 0
dnoTa
F2: 0,33 1,00 0,50 3,000 4,000 1,246 0,184 3
Undposmzauma 3 0 0
n e-Freight
F3: Tonameo u 0,50 2,00 1,00 3,000 4,000 1,672 0,247 2
N3LEPIKKM 0 0 0
F4: 0,25 0,33 0,33 1,000 2,000 0,637 0,094 4
TepmuHanbHaa O 3 3
obpaboTKa
F5: 0,20 0,25 0,25 0,500 1,000 0,381 0,056 5
lfeononntmnyeck O 0 0
an
a[anTUBHOCTb
CYMMA 2,28 6,58 4,08 11,50 16,00 6,541 1,000 =
3 3 3 0 0
Tabauya 3 — Mampuya napHbeix cpasHeHul Caamu, 8ecogoli eKmop npuopumemos u paHau
thakmopos
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PacyeT BecoBbiXx KO3OOMLMEHTOB MNPUOPUTETOB (W_i) BbINOAHAACA B TPWM 3Tana no
cneayowmm popmynam:

3tan 1. BbluncneHune cpeiHEB3BELLEHHOIO FTEOMETPUYECKOTO 3HAYEHMA MO KaXKA0M CTPOKe
MaTpuLbl:

G_i=(Product_{j=1}"{n}a_ij)*(1/n) (5)
dtan 2. HopmupoBaHMe Noay4YeHHbIX 3HAYEHWI A1A NOCTPOEHUS COOCTBEHHOTO BEKTOPaA
NPUOPUTETOB:
w_i=G_i/Sum_{k=1}"n} G k (6)
dtan 3. OueHKa CTeneHu COrnacoBaHHOCTU CYXKAEHWI aKcnepToB. [lna 3TOro cHavana
PACCUYMTLIBAETCA MaKCMMaibHOe cobecTBeHHOe 3HaveHre matpuubl (lambda_max):
lambda_max = Sum_{j=1}Mn} [ ( Sum _{i=1}*n}a_ij) *w_j] (7)

MoAacTaBMB CyMMbl CTONOLLOB MaTPULLbl M3 TabamLbl 3 1 3HAYEHWA BEKTOPA W_i, NOyYaem:

lambda_max = (2,283 * 0,385) + (6,583 * 0,184) + (4,083 * 0,247) + (11,500 * 0,094) +
(16,000 * 0,056) =0,879 + 1,211 + 1,008 + 1,081 + 0,896 = 5,075.

Hanee paccuntbiBaetca MHaekc CornacoBaHHocTu (Consistency Index — Cl):

Cl=(lambda_max-n)/(n-1)=(5075-5)/4=0,01875 (8)

[na maTpuubl Pa3amMepHOCTbO N = 5 cAyYalHbIi MHAEKC cornacoBaHHOCTM (Random Index
— RI), nonyyeHHbIN METOAOM CTAaTUCTMYECKOrO MOAENMPOBAHMA ANSA CAyYalHbIX MaTpuL,
coctasnsdeT Rl =1,12.

OTtHoweHure CornacoBaHHocTK (Consistency Ratio — CR) onpegenaetca dopmyion:

CR=Cl/RI=0,01875/1,12 =0,0167 (1,67%) 9)

MocKkonbKy 3HadeHne CR = 0,0167 (1,67%) cyll,ecTBEHHO MeHbLLEe HOPMAaTUBHOMO MOPOra
0,10 (10%), 3KcnepTHas MaTpPULA CYKAEHWA MPU3HAETCA MNONHOCTbIO COrJlacoBaHHOM, a
Nosly4eHHble BeCOBble KOIPOULMEHTbI — HAY4YHO AOCTOBEPHbLIMM.

Pe3ynbTaTbl pPaHXMPOBAHMA MOKA3bIBAlOT, YTO onpeaenstolwnmm GakTopom ycnexa B
yCNoBUAX HecTabuabHOro cnpoca asnsetca daktop F1 «MbKkocTb emkocTel n pnoTta» (Bec 38,5%),
Ha BTOPOM MecTe HaxoauTcsa GakTop F3 «YnpasneHue 3aTpaTaMn M TONAMBHAA 3PPEKTUBHOCTbY
(Bec 24,7%), Ha TpeTbeM — F2 «Undposuzaums n e-Freight» (sec 18,4%).

4.2. CtoxacTnyeckana moaenb AMHaMUYECKOro pacnpeeieHmna NPoBO3HbIX EMKOCTEMN

Ons  pelweHmMa  3agadn  aJanTMBHOMO  yMNpaBiAEHMA  eMKOCTAMM B YC/IOBMAX
HenpeacKasyemblx KonebaHnin rpy3onoToKOB HamK pa3paboTaHa AByX3aTanHas maTemaTuyeckan
MOZENb CTOXaCTUYECKOro NPOrpammmMpoBaHmna ¢ KomneHcaumen. Cnpoc Ha NepeBO3Ky rpysa no
MapLIpyTy i B Nepro t paccmaTpmMBaeTCs Kak HenpepbiBHaA cayvaliHas seanymHa D_it ¢ dyHKumen
NNOTHOCTM BeposTHoCTM f(D_it).

LleneBana GyHKUMA MOLENM 3aKIHOYAETCA B MAKCUMMU3ALMM MAaTEMATUYECKOTO OXKMAAHUS
COBOKYMHOW OMNepaumoHHON NpUbbIAN aBMaKoOMNaHUM OT pPeann3aumm rpy3oBbiX eMKOCTEN Ha
CEeTU MapLIPYTOB:

max E[Profit] = Sum_{i=1}{M} Sum_{t=1}T}{ P_it"(BSA) * Q_it"(BSA) + P_it"(spot) * E[
min( Q_it*(spot), max(0, D_it - Q_it*(BSA)) ) ] - C_it*(flight)(Q_it) - C_it*(fuel)(W_it) - C_it"(term)
} (10)

CucTema onpeaenatoumx TEXHONOTMYECKMX M KOMMEPYECKMX OrPaHUYEHUIA:

1. OrpaHnyeHmne No MakCMManbHOM KoMmepyeckon 3arpyske BC Ha i-om mapuipyTe:

Q_it"(BSA) + Q_it"(spot) <= Payload_max(i) = MTOW(i) - OEW - Fuel_req(i) (11)

2. OrpaHu4yeHMe no npeaenbHOMy O0ObEMHOMY pPecypcy rpy30BbiX KabuH n BaraxHo-
rPY30BbIX OTCEKOB:

Sum_{k}V_k(i) <=V _cargo_max (12)

3. OrpaHuyeHMe YypOBHA 0OCNY)KMBAHMA MO raPaHTMPOBAHHLIM  10/ITOCPOYHbIM
KOoHTpaKkTam (SLA BSA):

Q_it"BSA) >= alpha_i * E[D_it] (13)
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roe P_it"(BSA) — pnoroBopHbIt Tapud no cornaweHuto Block Space Agreement; P_it”(spot)
— Tekywmi cnotosbin Tapud;, Q_it"(BSA) — emKoCTb, 3ape3epBMpPOBaHHAs  MOA,
rapaHTMPOBAHHbIE KOHTPaKTbl; Q_it"(spot) — cBOBOAHAA eMKOCTb A1 peannsaumm Ha CNoTOBOM
pbiHKe; C_it7(flight) — nocTtoaHHbIe pacxoabl Ha BbinoaHeHWe nonéta; C it (fuel) — pacxoabl Ha
TONAMBO, 3aBMUCALLME OT MOAHOM B3neTHon maccel W_it; MTOW — makcumasbHaa B3/feTHan
macca; OEW — macca cHaps»KeHHOro nyctoro camoseta; alpha_i — gons rapaHTMpoBaHHOro
nokpbITMa cnpoca (0,5 <= alpha_i<=0,7).

MpeanoxeHHada mMoAenb NO3BONAET aBManNpeanpuUATUIO MaTeMaTUyecknm 0HOCHOBAHHO
HaxoAMTb ONTMMa/bHYKD  TOYKy pasdeneHua emkocteirr (Decoupling Point) mexay
rapaHTUPOBAHHbIMM HU3KOPMCKOBBLIMM KOHTPaKTamMn BSA M BbICOKOAOXOAHbIMM CMOTOBbIMM
npoaax}amu npm Ntobom ypoBHe BONATUNIbHOCTU PbIHKA.

5. AHAJIN3 COCTOAHMA N TPAH3UTHOIO NOTEHUMAA ABUATPY3OMNEPEBO3OK
PECMYB/IMKN KA3AXCTAH

FeocTpaTermyeckoe nonoxeHwe Pecnybnukm  KasaxctaH B UeHTpe  EBpasuu
npegonpeaenser ee KAOYEBYO posb B obecnevyeHnn TpaH3UTHbIX rPy30NoTOKoB. B Tabavue 4
npeacTaBneHa  AMHAMMKA  KAKOYEBbIX  MPOM3BOACTBEHHO-3KOHOMMYECKMX  MOKasaTenem
aBMarpy3oBoi oTpacam KasaxctaHa 3a nepuog 2020-2025 rr., cdopmmpoBaHHas Ha OCHOBe
OaHHbIX KomuTeTa rpaxaaHckon asmaummn MT PK 1 Btopo HauMOHaNbHOM CTaTUCTUKM.

lNoKa3aTenb oTpacau 2020r. 2021r. 2022r. 2023r. 2024r. 2025.
(oueHKa)
O6bem nepeBO30K 28,4 34,2 31,5 37,8 41,2 45,8
rpy3os u 6araxa, TblC.
TOHH
[py300060p0T, MJH. 62,1 78,4 72,1 89,3 98,6 109,4
TOHHO-KMNOMETPOB
(FTK)
ona TpaH3UTHbIX 44,5% 52,0% 58,2% 63,1% 67,5% 71,2%
rpy30B B asponopTax
PK, %
CpeaHuit koapdunumeHT 58,2% 61,4% 59,0% 64,2% 66,8% 69,1%
3arpy3Kku eMKocCTel
(CLF), %
Honsa aneKTpoHHbIX 3,5% 8,1% 12,4% 19,0% 28,5% 38,0%
HaknagHbIx (e-AWB), %
CpeaHAs CTOMMOCTb 145 152 160 158 155 150
00pPabOTKM TOHHbI
rpysa, USD
Tabnuya 4 — [JuHAMUKG OCHOBHbIX hoKaszamerel asguazpy3osoli ompacau PK (2020-2025 2e.)

AHann3 gaHHbIX Tabaunubl 4 cBUAETENbCTBYET 00 YCTOMYMBOM poCTe PU3nMYecKknx ob6bemoB
nepeBO3KM rpy308 1 rpy3oobopoTa (pocT cBbiwe 61% 3a 6 neT). [1ons TPaH3UTHbIX rPy30B A0CTUM A
71,2%, 4TO NOATBEPXKAAET yKpenaeHue ctaTyca KazaxcTaHa Kak TpaH3MTHOro MmocTa. BmecTe c Tem,
YPOBEHb BHEAPEHMUA 3N1EKTPOHHbIX aBMarpy3oBbix HaknaaHbix (e-AWB) Ha ypoBHe 38% ocTaeTcs
CYLLLECTBEHHO HUKE CpeHEeMMPOBbIX NoKasaTenein NATA (cebiwe 75—80%).

Ons 6onee AeTanbHOTO MOHMMAHMA WMHPPACTPYKTYPHbLIX OrpaHUYeHnint Hamm  Hbin
NpoBeAeH TEXHUKO-TEXHONOTUYECKMIA ayaAnT YeTblpex OCHOBHbIX adpOMOPTOBbIX XabOB CTPaHbI:
Anmatbl (ALA), ActaHa (TSE), LbimkeHT (CIT) 1 AkTobe (AKX). PesynbTaTbl OLUEHKX NpeacTaBaeHbl
B Tabanue 5.
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Xapaktepuctn  MexayHapoaH MexAayHapoaHbIi MexayHapooH — MexxayHapoaH
Ka / AsponopT bl @aaponopT asponopT AcTaHa bl @aaponopT bl1 @a3ponopT
Anmarbl (ALA) (TSE) LLibimKkeHT (CIT) AkTObe (AKX)

Cneumanusaum KpynHenwmi AaMUHUCTPATUBHO-  MHAycTpuanbHO  3anagHbiii

A xaba TPaH3UTHO- [EeNoBOM U -NIOTUCTUYECKUA  TPAH3UTHbLIN Xab
rpy30oBon xab MyAbTUMOAanbHbIM  Xxab tOra PK (Kacnuitckumm
(KOro-BocTok) xab PervoH)

[MponyckHan o 100 Tbic. [0 45 Tbic. TOHH / o 15 Tbic. ToHH [0 10 TbiC. TOHH

CnocobHoCTb TOHH / rog rog, /ron /roq,

cKnaga

Ceptudukauma Wmeetca (CEIV B npougecce OTcyTcTBYET OTcyTcTBYET

Pharma Cold Pharma BHeAPEeHUsA

Chain 4acTU4HO)

YpoBeHb CpeaHni CpeaHni Hunskmi Hunskmin

aBTomatmsaum (Hanmune WMS, (aBTomaTM3MpoBaHH (npeobnagaet (npeobnapaet

M CKNaaoB ULD cToe€K) aa CoOpTMPOBKA) py4YHOM TpyAa) py4YHOM TpyAa)

CpegHee 6—8 yacos 8-12 vyacos 14-18 yacos 16—-20 vacos

Bpems

06paboTkM

TpaH3uTa

Ceasb C BbicoKas Bbicokan (ueHTp /o  CpeaHss CpeaHsan (Bbixos,

aBToO/ X/ (6A130CTb K M aBTo Ha PO 1

TpaHcnoptom  rpaHuue KHP) MarmcTpanen) Kacnui)

Tabauya 5 — CpasHUMenbHeIG ayoum UHGdPaAcmpyKkmypsi 2py308b6iX mepMUuHA108 G3p0N0PMO8

PK

AyamMT NOKasan Haamymve AMCNpPonopuUmMin: asaponopT AnMaTbl KOHUEHTpUPYeT bonee 65%
BCero rpy3o060poTa, UCMbITbIBAA MMKOBbIE NEPErPY3KK, B TO BPEMA KaK MOTEHLMaN a3ponopTos
WbimkeHTa 1 AKTODE MCNONb3yeTCcA He MOMHOCTbI M3-33 TEXHONOMMYECKOro OTCTaBaHMA
TEPMMUHANBbHOW MHOPACTPYKTYPbI.
6. MPAKTUYECKME PEKOMEHZOALIMIK MO NOBbILWEHNIO 3PDEKTUBHOCTU U BHEAPEHUIO
WHHOBALIUI

[na KapAnvHanbHOro NoBbllWeHUA 3GHEKTUBHOCTM OpraHM3auMmn aBMarpy3onepeBo3oK B
ycnosmax HectabunbHOro cnpoca Hamu pa3paboTaH M 0OOCHOBAH KOMMIEKC Hay4yHO-
MNPaKTUYECKNX PEKOMEHAAUMN.

6.1. Undposana TpaHchopmaLms 1 Nepexoq Ha cTaHAapTbl e-Freight n ACCS

KNntoueBbIM CUCTEMHbBIM PbIYArOM YCTPAHEHMA 3a[ePXKeK ABNAETCA OTKa3 OT OyMaKHOro
AoKymeHToobopoTa. B Tabnuue 6 npeacTaBneH CPaBHUTENbHbIM aHanM3 TPaAMUMOHHOW M
uUMdpPOBOM TEXHONOTUN ODOPMIEHNA aBMArPY30BbIX NEPEBO3OK.
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MapameTp npoliecca TpaauumoHHas bymaxkHasn Lindposas TexHonorua e-Freight
TEexXHo/0rMA (e-AWB + ACCS)

Konndectso [0 30 pa3nnyHbIx opurmHanoB Ha O (MOJIHbIN 3/1EKTPOHHbIN

ByMarKHbIX napTuto OPUANYECKMIA IOKYMEeHToobopoT)

OOKYMEHTOB

Bpems odopmnenma  OT 12 oo 24 yacos OT1 30 MWHYT A0 2 Yacos

M TAaMOXKEHHOTO (npeaBapuTensHoe

KOHTpOAA [eKNnapnpoBaHme)

YacTtoTa oWnOOK M3-  Bbicokan (A0 15% HaknagHbix MWuHMMaNbHaA (aBTOMaTUYECKas

33 Ye0BEeYeCKoro collepKaT oneyaTkm) BaNMAALMA AAHHbIX)

dakTopa

Mpo3payHOCTb [OnckpeTHan (ToNbKO B KNtoYeBbIX  HenpepbiBHAA B peasibHOM

OTC/IeXKMBAHMSA TOYKax) BpemeHu (Real-Time 1oT)

(Tracking)

3aTpatbl Ha [o 25-35 USD Ha Kaxayto CHu»KeHue 3aTpaTt Ha 85-90%

XpaHeHMe 1 nevaTb HaKNaaHyo

bymar

Tabnuya 6 — CpasHUMenbHeIl aHAAU3 MPaduyuoHHOU u yugpposol mexHonoaull e-Freight

Mpeanaraetca co34aTb  €AMHYIO  rOCYAapCTBEHHO-YacTHyto naatdopmy Air  Cargo
Community System (ACCS) Pecnybnukmn KasaxcTaH, MHTerpupytolyto 6asbl gaHHbix KomuTteTa
rocgoxonos M® PK, KTA MT PK, aBsakomnaHuii, asponopToB MU TaMOMKEeHHbIX OpOoKepoB Mo
npUHUMNY «EANMHOrO OKHa».

6.2. Pa3BuTME MY/IbTUMOAA/IbHbIX TPAHCNOPTHbLIX cxem Road-Air n Sea-Air

B ycnosuax aeduumTa NPOBO3HbIX EMKOCTEN PEKOMEHAYEMCS BHeApWTb TMOpUAHYHO
TexHonormto Road-Air: goctaBka rpy3oB aBTOTPAHCMOPTOM W3 MPUIPAHUYHbBIX JOMMCTUYECKMX
ueHTpoB KHP (Xoproc, JocTbik) B asponopTbl AAMaTbl M ACTaHbl C MOC/eAyoLLEen onepaTUBHOM
aBMaAOoCTaBKOM B cTpaHbl EC 1 BamxkHero BocToKa. 3TO COKpaATUT NOTUCTUYECKME U3AEPHKKM Ha
30% no cpaBHEHMIO C NPAMbIM aBManepeneTom 13 Kutaa Npu COXpPaHEHUM BbICOKOW CKOPOCTMU
OOCTaBKM.

6.3. DKOHOMMYECKan oLeHKa 3GPEeKTUBHOCTM NpeanaraeMbiXx MepPONpUATUIA

[Ona obocHoBaHMA UenecoobpasHOCTM peannsaumm  pa3paboTaHHOrO  KOMMAeKca
MeponpuATKIA BblN BbIMOAHEH PacyeT NOTeHLMabHOro 3KOHOMMUYECKOro addeKTa AN YyCNOBHOIO
rpy30BOro aBMaTepmmHana/aBMaKOMNaHMU C rooBbIM 0bbemom rpysonepepaboTkn 40 Tbic.
TOHH. Pe3ynbTaTbl pacyeTta crpynnupoBaHbl B Tabauue 7.
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HanpasneHwe ConeprkaHne BHeapAEMOro OXXMAaeMbl SKOHOMUYECKUI U
ONTMMMU3aLUMK MeponpuATHA SKCNyaTaUMOHHbIN 3ddeKT
BHeapeHune moayna OTKa3 0T OyMarkHbIX HaKAaaHbIX, SkoHomma ao 1,2 man USD B roa 3a

e-AWB n ACCS aBTOMATM3aUMA TAMOXKEHHOIO CYeT COKpaLLLEHMA MPOCTOEB M
oYnLLEHMA HyMaXKHOro 4OKyMeHTo0b0poTa

OnHamunyeckoe OnTMMM3aLMA NPONOPLMA PocT kKoaddumumeHTa 3arpy3skm (CLF)

ynpasneHue BSA/Spot Ha ocHoBe Ha 5,5-7,2%, ysennyeHune Revenue

emKocTaMmn (AHP +
Dynamic Allocation)

MaTemaTtmyeckon moaenu (10)

Ha 8,4%

CokpalleHue ABTOMaTM3aLMA GOPMUMPOBAHMA CoKpalleHne CKBO3HOro BpeMeHH

BPEMEHMU ULD n BHeapeHue RFID/loT TpaH3unTa Ha 35%, POCT NPOMNYCKHOM

Ha3zeMHoro cnocobHOCTM cknaga Ha 25%

0bCNYKMBAHUS

Pa3sutme cxemol 3anycKk mynbTUMOAANbHbIX MpusneyYeHne AONONHUTENBHOTO

Road-Air Kopunaopos Xoproc — Anmarsl TPaH3UTHOrO rpy3onoToka 4o 8—10
(ALA) — EBpona TbIC. TOHH B roj,

NTOrOBbIN KomnneKcHasa peannsauma Bcex PocT peHTabenbHOCTM rpy30BbIX

CUHTETUYECKMI MeponpuATUI onepaumi Ha 14,2%, cokpauleHmne

SPPEKT nsnepxek Ha 11,8%

Tabauya 7 — OueHKa 3KOHOMUYECKO20 aghghekma om gHeopeHUA peKomeHOayul
7. 3AKTIOYEHUE

MpoBeAeHHOe HayyHOe WccneaoBaHMe MO3BOAMAO  CHOPMYAMPOBATL  CleaytoLlime
K/toYeBble BbIBOAbI M HAYYHO 0OOCHOBAHHbIE pe3y/bTaTbl:

1. TeopeTnyeckn 06OCHOBAHO, YTO B COBPEMEHHbIX YCNOBMAX IyHOKON BONATUABHOCTM
MMPOBOrO PbIHKA KAacCUYeCcKMe CTaTUYeckue Noaxodpl K MAaHMPOBAHMIO aBMarpy3onepeBo3ok
ABNAOTCA HeaddEeKTUBHbIMU. DOPEKTUBHOCTL CUCTEMbI OMNpeaenseTcd ee CnocobHOCTblO K
onepaTMBHOM adanTaumn, TMHBKOMY nepepacnpeneneHnto NPOBO3HbIX EMKOCTEN U LMPOBOM
MHTErpaumm ¢ y4aCTHMKAMM LLenn NOCTaBOK.

2. Pa3paboTaHa ABYXypOBHEBas CUCTeMHasa Kaaccuoumkaums $akTopoB 3GGEKTUBHOCTY,

pasgenAalollaa  AeTepPMMHAHTbl Ha MAKPO3KOHOMMYECKME, TeOono/IMTUYECKNE, CTPYKTYPHO-
dnoTckme, MHOPACTPYKTYPHO-TEPMUHAbHBIE U LMDPOBbLIE.
3. C npumeHeHnem meToda aHanmsa wuepapxunn (MAM T. Caatv) BbINOAHEHO

MHOTOKPUTEPUANbHOE PaHXMPOBaHWE (aKTOPOB. BbluMcneHo, 4TO HambonbWwwuii BeC MMetoT
rmbKoCTb ynpasneHuna emkoctamm (w = 0,385), onTummsauma 3atpaT U TonamMBHaA 3GEKTUBHOCTb
(w =0,247), a Takke ypoBeHb Lndposmaumm npoueccos (w = 0,184). MNony4yeHHOe OTHOLWEHME
cornacosaHHocTK CR = 1,67% noATBep:KAaeT BbICOKYIO TOYHOCTb PacHeToB.

4. PaspaboTaHa AByx3TamHaA CTOXaCTMYeCKaa maTemaTMyeckaa MOoLeNnb ONTMMM3aLMu
KOMMEpPYECKOM 3arpyskm Bo3ayliHbiXx cyaoB (Dynamic Capacity Allocation), nossonsatolias
yCTaHaBAMBATb ONTMMAbHbIM BaNaHC MeXXAy rapaHTUPOBAHHbIMM AONTOCPOYHBIMM KOHTPaKTaMM
(BSA) 1 cNOTOBbLIM PbIHKOM.

5. Ha ocHoBe ayauTa aBuarpy3osol oTpacam Pecnybnamkm KasaxctaH 3a 2020-2025 rr.
BbIABAEH POCT TPaH3UTHOM Aonn A0 71,2% w onpeaeneHbl MHQPACTPYKTYPHbIE «y3KME MecTa»
asponopToB AnmaThbl, AcTaHbl, LLIbimkeHTa 1 AKTobe.

6. ChopmMpoBaH CTPATErNMUYECKNN KOMMIEKC peKoMeHaaLumii no undposmsaumm (e-Freight,
ACCS), BHeapeHuo rMbpuAHbIX MaplpyToB Road-Air. PacyeTHbl 3KOHOMWUYECKU 3ddeKT
NOATBEPKAAET BO3MOMXHOCTb pOCTa pPeHTabenbHOCTM rpy30BbIX onepauut Ha 14,2% wu
yBenmyeHma KoadduumeHTa KOMMepPYECKOoM 3arpy3km Ha 5,5-7,2%.
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Abstract. The article presents the results of a study of the physico-chemical parameters of apples
of the 'Ariane’ variety (Malus domestica 'Ariane') grown in 2026 in one of the farms of the Gusar
district of Azerbaijan. A comparative analysis of fruit quality was carried out in two experimental
variants: without the use of fertilizers (control) and using a two-time top dressing scheme ["PK
Max" (4 I/ha) + amino acids "Aminosol" (500 g/ha)]. In the course of the work, key quality
parameters such as the average weight of an individual fruit, its density, as well as the most
important biochemical parameters were determined: the content of dry and soluble solids,
sucrose, reducing sugars, titrated acidity and concentration of vitamin C. The positive effect of the
applied fertilizer complex on the accumulation of monosaccharides in fruits compared with the
control variant was established. In the conditions of extreme yields in 2026, the fertilized trees
maintained a high respiratory rate, which recorded acids at a higher level than in the version
without fertilizers.

Keywords: apples, 'Ariane' variety, Gusar district, fruit weight, density, dry substances, sugars,
acidity, vitamin C, fertilizers, PK Max, Amino salt.

1 Introduction

Azerbaijan has seen a significant increase in agricultural production. The level of self-
sufficiency in fruits and berries has reached 140%, and exports are growing steadily. In 2025, about
700.6 thousand tons of fruit and vegetable products were delivered to Russia alone (17.8% more
than in 2024).

This success is based on the widespread introduction of advanced agricultural and post-
harvest technologies and strict quality control of exported products.

The use of technologies (cold storage, regulated atmosphere) makes it possible to slow down
the metabolic processes, which slows down their maturation and spoilage [1].

Technological processing is the transformation of perishable agricultural raw materials into
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stable food products with new consumer properties, extended shelf life, as well as into raw
materials for the pharmaceutical and cosmetic industries [2-3].

Quality control of agricultural products is a set of measures, inspections, laboratory tests and
audits aimed at verifying the compliance of raw materials and food products with established
standards of safety, hygiene and consumer properties [4].

In Azerbaijan (as elsewhere), traditional introduced and ancient local apple varieties have
become rare, and new commercial varieties have taken their place [5].

The formation of high-quality apple fruits largely depends on balanced mineral nutrition, the
role of which increases dramatically in abnormal climatic conditions or crop stress years. In 2026,
extreme apple yields were observed in the Gusar region of Azerbaijan, which could negatively
affect the commercial and taste qualities of the fruits due to the depletion of the tree's resources.
In this regard, the study of adaptive feeding technologies is relevant. The purpose of this work was
to conduct a comparative analysis of the physico-chemical (mass, density) and biochemical
(sugars, solids, titrated acidity, vitamin C) parameters of apples of the ‘Ariane’ variety in control
(without fertilizers) and using the optimized feeding scheme PK Max + Aminosol.

2 Materials and Methods

2.1 Location of the apple orchard
Gusar district is located in the northeast of Azerbaijan, in the foothills and on the
northeastern slope of the Main Caucasian Ridge, and borders the Republic of Dagestan (Russia).
Basic geographical information:
e Economic region: part of the Guba-Khachmaz economic region.
e Borders: in the north and northeast - with Russia (Dagestan), in the south and southeast -
with the Guba region of Azerbaijan.
e Area: 1,542 km?2.
¢ Administrative center: the city of Gusar (Kusary), which is located about 180 km from Baku.
* Relief and heights: the highest peaks of the country are located on the territory of the district
- the Bazarduzu mountains (4,466 m) and Shahdag (4,243 m).
e Composition: includes the town of Gusar, one village (Samur) and 88-92 villages (depending
on the administrative division).

2.2 Object and subject of research
The object of the study was the fruits of an Arian apple tree (Malus domestica 'Ariane') of

)

removable maturity, harvested in the first half of October (Fig. 1).
e - o s N e TR T e s

Figure 1- Apple variety 'Ariane': the shape of the fruit and the characteristic color of the skin.

The samples were collected in intensive plantings of the 2006 planting year with the placement
of trees according to the 4 x 1 m scheme.

The study was initiated as part of a production request from agricultural producers in the
village of Kuzunkishlag in the Gusar district of the district (Azerbaijan. Kuzungislag).

Both apples of this variety grown without fertilizers and apples of this variety from the variant
with two-time top dressing “Pk max” (phosphorus / potassium) at a dose of 4 liters /ha and amino
acids (“Aminosol”) 500 g/ha were studied.

'Ariane’ is a modern French club variety of winter-ripened apples, which has gained wide
popularity due to its high immunity to diseases and excellent taste qualities. In Europe, it is often
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sold under the environmental brand Les Naturianes ("Natural Apple").

The origin of the variety

The variety was bred in France by specialists from the French National Institute of Agronomic
Research (INRAE) in Angers.

e History of creation: Work on the variety began back in 1979, and the official presentation
and entry into the commercial market took place in 2002. It took more than 20 years of research
to develop.

e Genetic line: 'Ariane’ is the result of a complex multi-stage crossbreeding. Its parents are
hybrids based on Florina x Prima varieties, pollinated with Golden Delicious pollen. Its deeper
genealogy also includes the genes of Rome Beauty and wild Japanese apple trees (Malus
floribunda), which gave the variety its natural immunity.

Characteristics of fruits

e Appearance: Fruits of medium size, rounded (spherical) shape, weighing about 150-230
grams. The main color of the skin is yellow-green, but 75-100% of it is covered with an intense,
glossy bright red or ruby blush with clearly visible light dots (lentils).

e Flesh: Dense, crisp, creamy yellow, very juicy.

e Taste: Balanced sweet and sour, rich and aromatic. The taste notes are often described as
refreshing, with a slight hint of duchess (pear). An important feature: during storage, the fruits
become even sweeter, and their taste is harmonious.

Economically valuable characteristics of the variety

¢ Disease resistance (main advantage): It has an innate Vf gene that provides complete
immunity to scab (the most common fungal disease of apple trees). The tree is also tolerant to
other diseases, which reduces chemical treatments in the garden by almost 50%. This makes the
variety ideal for ecological and organic gardening.

* Productivity: High and regular. The variety tends to set too many fruits, so in order to obtain
large apples, it is necessary to thin the ovaries in the spring (otherwise the fruits will be small).

e Maturation and storage periods: Harvest occurs at the end of September - beginning of
October. Apples have excellent shelf life and transportability - they easily retain their freshness in
a conventional refrigerator or cellar until January or March, and in a controlled atmosphere until
May.

e Usage: It is mainly used as a dessert variety for fresh consumption, but due to the dense
structure of the pulp, the fruits are highly appreciated by culinary specialists - they do not lose
their shape during baking and heat treatment.

2.3 Physico-chemical analyses

The following indicators of apples were studied: the mass of an individual fruit, density and
chemical composition (dry substances, soluble dry substances, reducing sugar, sucrose, acidity
and vitamin C).

The physical characteristics of unripe apples (the mass of an individual fruit and the hardness
of the pulp) were determined using standard methods [6-7].

The component composition of apples was determined by chemical analysis in accordance
with the methods described in the relevant GOST (State Standard of Russia) and Interstate
Standards.:

RSV (soluble dry substances) - using a refractometer according to the Interstate standard ISO
2173-2013;

The total dry matter content is determined by the thermogravimetric method according to
GOST 33977-2016;

Ascorbic acid is produced by the iodometric method according to GOST 24556-89;

Sugars (reducing, sucrose and total sugar) - according to GOST 8756.13-87;

Titrated acidity - according to the Interstate standard ISO 750-2013.
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2.4 Statistical analysis
The primary data was processed by calculating the average value (+SD) of three parallel
determinations for each sample.

3 Results and their discussion

The results of the laboratory techno-chemical evaluation of apples are presented in Fig. 2.
The results obtained are explained by a combination of extremely high yields (overloading of
trees) and the specific physiological effect of applied fertilizers on fruit ripening.
The results show a physiological prolongation of growth processes and maturation phases
under the influence of foliar fertilizers (phosphorus, potassium and free amino acids).
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Figure 2 - Qualitative characteristics of 'Ariane' apples.

The main reasons for such indicators are:

¢ The effect of amino acids ("Aminosol"): Free amino acids act as a powerful biostimulator.
They stimulate metabolic processes, protein synthesis and support the vegetative activity of the
tree longer than usual. Because of this, the plant stays in the active metabolic phase longer and
later moves on to the final stage of maturation.

¢ The role of potassium and phosphorus ("PK max"): Potassium and phosphorus regulate the
water regime and carbohydrate metabolism. In the early stages of the breakdown of complex
carbohydrates to sucrose and the accumulation of dry substances (starch, fiber, pectins) It has not
yet fully occurred, so there are relatively more monosaccharides (glucose and fructose) and
organic acids, and the total weight of the fruit and the proportion of dry matter are lower.

* Slowing down the hydrolysis of polysaccharides: In the control variant without stimulants,
the processes of tissue aging and starch hydrolysis to sucrose were faster, so the apples gained
more weight and more solids, turning out to be physiologically more mature by the beginning of
the second decade of October.

* Prolongation of vegetation: Top dressing shifted the dynamics of fruit filling. The apples from
the Fertilized Version are actually at an earlier stage of biological maturity than the control ones,
which is confirmed by their lower weight and increased acidity.

In 2026, a severe crop overload was recorded (95 t/ha at a rate of 65-70 t/ha). Under such
stress, the application of a tank mixture of phosphorus-potassium fertilizer (Pk Max) and an amino
acid complex (Aminosol) shifted the vector of plant metabolism.

1. Fetal weight: Inhibition of growth due to overload.
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e Without fertilizer: 237 g

o With fertilizer: 213 g

* Explanation: Phosphorus and potassium stimulate the outflow of plastic substances not only
into fruits, but also for the maturation of wood, the laying of buds for future crops and the
strengthening of the root system, which is critically important when overloaded at 95 t/ha. Amino
acids ("Aminosol") increased the stress resistance of cells, but due to a shortage of resources
against the background of a huge harvest, the tree redirected energy to maintain viability, which
caused the average weight of the fruit to decrease.

2. Dry matters(DM) and soluble solids (SS): The effect of "dilution"

* Without fertilizers: DM - 17.0%, RSV - 14.2 °Brix

 With fertilizer: SS-16.0%, RSV - 13.1 °Brix

Explanation: Potassium regulates the water balance and activates osmotic processes. Its
intensive use under stress conditions caused increased absorption of water by the pulp cells
(hydration). The fruit density remained unchanged (4.1 kg/cm?), which indicates that the strength
of the cell walls was maintained, but the concentration of solids and soluble substances decreased
due to greater moisture retention.

3. Carbohydrate metabolism: Activation of sugar inversion

* Without fertilizers: Invert sugar -7.56%, Sucrose -3.84%

¢ With fertilizers: Invert sugar -8.69%, Sucrose -1.75%

e Explanation: There is a sharp shift in the carbohydrate balance towards simple sugars
(glucose and fructose). The phosphorus + potassium + amino acid complex dramatically activated
the enzyme invertase, which breaks down complex sucrose into invert sugar. This indicates an
acceleration of hydrolytic processes and a more intense (albeit forced due to stress) metabolic
ripening of fruits in the second variant.

4. Acidity: A shift in the respiratory metabolism of fruits

¢ Without fertilizers: 0.92%

o With fertilizer: 1.67%

e Explanation: An almost 2-fold increase in titrated acidity is a key marker of the physiological
response to treatment:

a). Phosphorus is part of ATP and stimulates energy metabolism. The plant begins to actively
synthesize organic acids (malic, citric), which are involved in the Krebs respiratory cycle.

b). Amino acids act as building blocks for protein enzymes, accelerating the internal
metabolism of the fetus. In the conditions of extreme yields in 2026, the treated trees maintained
a high respiratory rate, which recorded acids at a high level.

5. Vitamin C: Varietal stability

e Without fertilizers: 2.11 mg%

e With fertilizer: 2.11 mg%

e Explanation: The ascorbic acid content remained absolutely identical. For the Ariana variety,
this indicator with a yield of 95 t/ha turned out to be rigidly genetically determined (a varietal
trait), and external chemical exposure could not overcome this threshold.

4 Conclusions
Fertilization in a stressful year with an overload (95 t/ha) helped Ariana trees cope with the
load by restructuring their metabolism: The breakdown of sucrose to simple sugars was activated,

the synthesis of organic acids was enhanced and the water balance of fruits was optimized, which
slowed down the growth of their mass, but maintained the optimal density of the pulp.
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Abstract

The pharmaceutical industry, while critical to global health, is historically associated with severe
environmental impacts, primarily due to the generation of massive volumes of chemical waste,
high energy consumption, and the reliance on toxic, non-renewable solvents. This paper explores
the perspectives of integrating "Green Chemistry" principles into pharmaceutical production
technologies. We provide a comprehensive analysis of fundamental metrics such as the
Environmental Factor (E-factor) and Atom Economy, alongside a detailed evaluation of modern
green technologies, including biocatalysis, alternative green solvents (ionic liquids and
supercritical fluids), microwave-assisted synthesis, and continuous flow manufacturing.
Furthermore, this research critically assesses the technological, economic, and regulatory barriers
to the adoption of these sustainable methodologies. A specific regional focus is dedicated to the
Republic of Kazakhstan, evaluating the current landscape, identifying strategic opportunities
through a SWOT analysis, and proposing actionable recommendations for local pharmaceutical
enterprises and policymakers to facilitate the transition toward ecological sustainability.

1. Introduction

1.1. Urgency and Relevance of "Green Chemistry" in the Pharmaceutical Industry

The global pharmaceutical industry has experienced exponential growth over the past century,
driven by an aging global population, the emergence of novel pathogens, and advancements in
molecular medicine. However, this life-saving sector paradoxically stands as one of the most
chemically intensive and environmentally burdensome industries in the world. The urgency of
implementing "green chemistry" principles in pharmaceutical manufacturing is driven by an
escalating global ecological crisis, stringent environmental regulations, and the finite nature of
petrochemical resources upon which traditional organic synthesis heavily relies. Sustainable
engineering and green chemistry are no longer merely ethical imperatives; they are increasingly
becoming critical economic and regulatory requirements for the long-term viability of
pharmaceutical enterprises.

1.2. Environmental Problems of Traditional Drug Manufacturing Technologies

Traditional pharmaceutical manufacturing is characterized by complex, multi-step synthetic
routes. Unlike bulk chemical manufacturing, which produces high volumes of simple molecules
with highly optimized processes, active pharmaceutical ingredient (API) synthesis often involves
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intricate stereochemical requirements, numerous protection and deprotection steps, and
extensive purification protocols (crystallization, chromatography).
Consequently, traditional methods suffer from profound inefficiencies. The reliance on
stoichiometric reagents rather than catalytic processes leads to massive by-product formation.
Furthermore, the pharmaceutical industry is heavily dependent on volatile organic compounds
(VOCs) such as dichloromethane, toluene, and dimethylformamide (DMF). These solvents, which
account for up to 80% of the mass utilized in standard batch chemical operations, are frequently
toxic, highly flammable, and difficult to recover, eventually leading to atmospheric emissions or
hazardous liquid waste. The energy-intensive nature of traditional batch reactors—requiring
extreme heating and rapid cooling cycles—further exacerbates the carbon footprint of
pharmaceutical plants.
1.3. Aim and Objectives of the Research
The primary aim of this research is to comprehensively assess the perspectives, methodologies,
and barriers associated with the implementation of "green chemistry" principles in the technology
of pharmaceutical production, with a localized projection on the pharmaceutical sector of
Kazakhstan.
To achieve this aim, the following objectives were established:
1. To define and evaluate the main principles of green chemistry and their specific
significance for API synthesis.
2. To explore modern, sustainable technological innovations in drug manufacturing,
guantifying their potential for resource and waste reduction.
3. To systematically analyze the technological, economic, and regulatory barriers impeding
the industry-wide transition to green manufacturing.
4. To assess the specific landscape of Kazakhstan’s pharmaceutical industry and develop
concrete recommendations for enhancing its ecological sustainability.
2. Main Principles of "Green Chemistry" and Their Significance for Pharmaceutical Production
2.1. Concept and Fundamental Tenets of the Framework
Coined by Paul Anastas and John Warner in 1998, the concept of "Green Chemistry" consists of 12
guiding principles designed to reduce or eliminate the use and generation of hazardous substances
in the design, manufacture, and application of chemical products. For the pharmaceutical industry,
these principles advocate for a paradigm shift from remediation (treating waste after it is created)
to prevention (designing processes that do not generate waste).
2.2. Reduction of Chemical Waste and the E-Factor
In evaluating the sustainability of pharmaceutical production, the Environmental Factor (E-factor),
introduced by Roger Sheldon, is the paramount metric. It is defined as the mass ratio of waste to
desired product:
E\text{-factor} = \frac{\text{Total mass of waste}}{\text{Mass of product}}
In traditional pharmaceutical manufacturing, the E-factor is alarmingly high. While bulk
petrochemicals boast an E-factor of less than 0.1, the pharmaceutical industry typically operates
with E-factors ranging from 25 to over 100. This means that for every 1 kilogram of active drug
produced, up to 100 kilograms of chemical waste are generated. Implementing green chemistry
involves drastically lowering this metric through process optimization and solvent recycling.
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Table 1: Comparison of E-factors Across Chemical Industry Sectors

Industry Sector Annual - Production Typical E-Factor (kg Main Sources of Waste

Volume (tons) waste / kg product)
Oil Refining 1076 - 1078 <0.1 Distillation residues, trace gases
Bulk Chemicals 1074 - 1076 <1-5 Unreacted feedstock, catalyst loss
Fine Chemicals 1072 - 1074 5_50 Solvents, inorganic salts, side
products
0 —_ .
Pharmaceuticals 10 - 1013 25 - 5100 Solvents (up to 80%), stoichiometric

reagents, chiral resolution waste

2.3. Maximization of Atom Economy
While reaction yield measures the efficiency of converting reactants to products, it ignores the
mass of by-products. Atom Economy (AE), developed by Barry Trost, evaluates how much of the
reactants' atoms are incorporated into the final desired molecule:
\text{Atom Economy} = \left( \frac{\text{Molecular Weight of desired product}}{\sum
\text{Molecular Weights of all reactants}} \right) \times 100\%
In pharma, traditional synthetic routes frequently utilize heavy protecting groups and leaving
groups that are discarded, resulting in poor atom economy. Green pharmaceutical technology
prioritizes catalytic processes (which are not consumed) over stoichiometric reactions, thereby
preserving mass and reducing inorganic salt waste.
2.4. Application of Safe Solvents and Renewable Raw Materials
The selection of safer solvents is perhaps the most immediate green intervention a pharmaceutical
plant can make. The transition away from chlorinated solvents and reproductive toxins (e.g., N-
Methyl-2-pyrrolidone) to greener alternatives is a primary focus. Additionally, green chemistry
promotes the use of renewable feedstocks. While pharma historically relies on petroleum-derived
precursors, modern biocatalysis and metabolic engineering allow for the synthesis of complex APIs
starting from simple, plant-derived sugars or lignocellulosic biomass.
2.5. Energy-Efficient Technological Processes
Chemical syntheses in pharma often require extreme conditions—refluxing at high temperatures
or cryogenic cooling for highly exothermic organometallic reactions. Green chemistry advocates
for designing processes that occur at ambient temperature and pressure. Where heating is
required, the shift from traditional convective heating to highly targeted microwave irradiation or
flow reactors drastically improves energy efficiency.
3. Modern "Green Chemistry" Technologies in Drug Manufacturing
3.1. Application of Biocatalysis and Advanced Catalytic Synthesis
Biocatalysis—the use of natural or engineered enzymes to perform chemical transformations—
has revolutionized green API synthesis. Enzymes operate under mild conditions (aqueous media,
ambient temperature, neutral pH) and exhibit exquisite chemo-, regio-, and stereoselectivity. This
eliminates the need for complex protection/deprotection steps and heavy metal catalysts (e.g.,
Palladium, Platinum) which pose contamination risks in final drug formulations. A landmark
example is Merck’s synthesis of Sitagliptin (Januvia), where the implementation of an engineered
transaminase enzyme eliminated the need for a rhodium catalyst and high-pressure
hydrogenation, increasing yield, reducing waste, and eliminating toxic metal residue.
3.2. Shift Towards Aqueous and Alternative Green Solvents
Because solvents represent the vast majority of pharmaceutical waste, substituting traditional
VOCs is critical.

e Agueous Synthesis: Conducting organic reactions "on water" or "in water" leverages the

hydrophobic effect to accelerate reaction rates while completely eliminating organic
solvent toxicity.
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e lonic Liquids (ILs): These are organic salts that are liquid at room temperature. They have
negligible vapor pressure (preventing atmospheric pollution) and can be tailored
("designer solvents") to optimize specific reaction kinetics.

e Supercritical Carbon Dioxide (sc\text{CO} 2): At temperatures above 31.1°C and pressures
above 73.8 bar, CO2 enters a supercritical state, exhibiting properties of both a gas (high
diffusivity) and a liquid (high solvency). It is non-toxic, non-flammable, and can be easily
removed by simple depressurization, leaving zero solvent residue in the API.

Table 2: Comparison of Traditional vs. Alternative "Green" Solvents in Pharma

Solvent . Environmental
Examples Advantages Disadvantages
Category Impact

Ozone  depletion,
severe atmospheric
pollution, high E-
factor

High solvency for High toxicity,
organics, well- flammable, high
established kinetics vapor pressure

Traditional Dichloromethane,
(VOCs) Toluene, DMF

Minimal (requires
Non-toxic, zero cost, Poor solubility for wastewater
non-flammable many organic APIs treatment for

dissolved organics)

Agqueous Water (H_20)

High lex L heri
Negligible vapor igh cost, complex Low  atmospheric

lonic Liquids | . . . synthesis,  poorly impact, but difficult
Imidazolium salts  pressure, highly .
(ILs) understood long-to  degrade in
tunable .
term toxicity ecosystems
. Requires Very low (recycles
" Zero residue, non- q. ) . . Y . (recy
Supercritical . specialized  high- industrial CO_2, no
. sc\text{CO} 2 toxic, easy to recover .

Fluids pressure additional

via depressurization equipment (CAPEX) greenhouse effect)

3.3. Microwave-Assisted Synthesis

Microwave chemistry represents a leap in energy efficiency. Traditional heating mechanisms heat
the vessel walls, leading to thermal gradients and localized decomposition of temperature-
sensitive APls. Microwave irradiation directly couples with the dipoles of the solvent and reactant
molecules, providing instantaneous, uniform volumetric heating. This results in dramatically
shorter reaction times (from hours to minutes) and significant reductions in energy consumption,
alongside higher purity profiles due to fewer thermal degradation by-products.

3.4. Continuous Manufacturing (Flow Chemistry)

Historically, the pharmaceutical industry has relied exclusively on batch manufacturing—mixing
reagents in large vats. Flow chemistry (continuous manufacturing) involves pumping reagents
continuously through micro-reactors or tubular reactors. Flow reactors possess massive surface-
area-to-volume ratios, allowing for instantaneous heat and mass transfer. This prevents thermal
runaways, allowing highly exothermic and traditionally "dangerous" reactions (e.g., nitrations,
azidations) to be performed safely at room temperature. Furthermore, flow chemistry minimizes
raw material consumption, operates with a significantly smaller physical footprint, and enables
real-time, inline quality control (Process Analytical Technology - PAT).
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Table 3: Comparative Analysis of Batch vs. Continuous Manufacturing (Flow Chemistry)

Traditional Batch Continuous Flow Green Chemistry
Parameter . . D
Manufacturing Manufacturing Implication
Reduces risk of

Reactor Large (1,000 - 10,000 Verysmall (Microreactorsto a . .
catastrophic  chemical

Volume Liters) few Liters) .
spills and energy use.
Prevents thermal
Heat/Mass Poor slow mixing, . . .
/ ( g Excellent (instantaneous) degradation, higher

Transfer hot/cold spots) yield, less waste

Scale-u Difficult  (requires  re- Simple "Numbering-up" Saves years of R&D
P engineering (running multiple parallel flow waste and  chemical
Process . . .
thermodynamics) units) expenditure.
High (frequent washing of Low (system reaches steady- Drastic reduction in E-

Solvent Use massive vats between factor and Process Mass

batches) state) Intensity (PMI).

High risk with highly High safety (minimal volume Allows use of simpler,
Safety reactive/explosive of hazardous intermediate highly reactive atoms

intermediates exists at any given time) without toxic buffering.

4. Problems and Perspectives of Implementing Environmentally Safe Technologies

4.1. Technological, Economic, and Regulatory Barriers

Despite the clear ecological benefits, the pharmaceutical industry is notoriously conservative, and
the transition to green chemistry faces substantial hurdles.

e Technological Barriers: The synthesis of complex, high-molecular-weight biologic drugs
poses challenges for simple green metrics. Furthermore, integrating continuous flow
systems into existing batch-centric infrastructure requires a total redesign of plant
engineering. There is also a severe shortage of process chemists trained simultaneously in
organic synthesis and chemical engineering (flow dynamics).

e Economic Barriers: The initial capital expenditure (CAPEX) for installing new flow reactors,
high-pressure supercritical fluid extractors, or customized biocatalytic fermentation tanks
is immense. For many generic drug manufacturers operating on thin profit margins, the
economic return on investment (ROI) for retrofitting legacy systems is prohibitive, even if
long-term operating expenses (OPEX) would decrease.

e Regulatory Barriers: The pharmaceutical industry operates under strict regulatory
frameworks (FDA, EMA). Any change in the manufacturing process of an approved drug—
such as switching a solvent or changing from batch to continuous flow—requires extensive
re-validation, stability testing, and the filing of regulatory variations. This process is time-
consuming and costs millions of dollars, creating a "regulatory lock-in" effect where
companies continue using polluting legacy processes simply to avoid bureaucratic friction.

4.2. Methodology for Evaluating Efficiency

To overcome greenwashing, the industry requires rigorous evaluation methodologies. The Process
Mass Intensity (PMI), adopted by the ACS Green Chemistry Institute Pharmaceutical Roundtable,
is currently the gold standard. Unlike the E-factor, which focuses only on waste, PMI focuses on
all materials put into the process:

\text{PMI} = \frac{\text{Total mass of materials used in the process}}{\text{Mass of isolated
product}}
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Additionally, Life Cycle Assessment (LCA) software is now used to calculate the cradle-to-grave
impact of drug manufacturing, quantifying parameters such as Global Warming Potential (GWP),
abiotic depletion, and ecotoxicity.

Table 4: Key Barriers to Green Chemistry Adoption in Pharma and Mitigation Strategies

Barrier o Impact on e
fic Chall P M
Category Specific Challenge Sustainability roposed Mitigation Strategy
Implementation of ICH Q13
Reeulator Post-approval process "Lock-in"  of  old, guidelines; fast-track
g y variation requirements. polluting processes.  regulatory reviews for green
process improvements.
High upfront CAPEX for Prevents . Government sub5|d|esi tax
. ) small/medium breaks for ESG compliance,
Economic novel equipment (e.g., flow . "
generic producers and shared green
reactors).

from modernizing. technology" hubs.

Complexity of isolating APIs Increases energy used Advancements in membrane
Technological from aqueous/biocatalytic in downstream filtration and nanofiltration
mixtures. processing. technologies.

Revision of university
curricula to integrate
chemical engineering with
organic chemistry.

Slow adoption of flow
and green metric
chemistry in R&D.

Lack of multidisciplinary

Educational . .
training in academia.

4.3. Specific Regional Focus: Perspectives in Kazakhstan

The Republic of Kazakhstan is actively developing its pharmaceutical cluster as part of national
strategies aimed at economic diversification and reducing import dependence (currently, a
significant portion of pharmaceuticals in Kazakhstan are imported). Major enterprises, such as
"Santo" (Polpharma Group) and "Nobel AFF", are modernizing their production lines to align with
Good Manufacturing Practice (GMP) standards.

However, the implementation of "green chemistry" in Kazakhstan faces unique regional
challenges. The domestic production is primarily focused on generic formulations, final dosage
form manufacturing, and packaging, rather than full-cycle chemical synthesis of APIs. Therefore,
the immediate application of green chemistry in Kazakhstan lies in optimizing downstream
processing: transitioning to green solvents for equipment cleaning, implementing energy-efficient
HVAC systems in cleanrooms, and treating pharmaceutical wastewater.

As Kazakhstan moves toward deeper localization and begins domestic APl synthesis, it has a
unique "leapfrog" opportunity. Rather than building outdated batch-reactor infrastructure,
Kazakh enterprises, supported by government grants and foreign direct investment, can
immediately adopt continuous manufacturing and biocatalysis. The Al-Farabi Kazakh National
University (KazNU) plays a pivotal role here, acting as an intellectual hub for training a new
generation of pharmaceutical technologists equipped with the principles of sustainable
engineering.
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Table 5: SWOT Analysis of Implementing Green Pharmaceutical Technologies in Kazakhstan
Aspect Factors and Analysis

- Strong state support for industrial modernization and ESG goals. - Presence of
Strengths modernizing international pharma companies (Polpharma, Nobel). - High-quality
academic institutions (e.g., KazNU) capable of localized R&D.

- Current reliance on imported APIs limits local chemical synthesis interventions. -
Weaknesses High initial cost of importing green technological equipment. - Lack of robust local
supply chains for specialized green solvents or biocatalysts.

"Leapfrogging" older technologies by building brand-new flow-chemistry
facilities. - Export potential to the Eurasian Economic Union (EAEU) and Central
Asia with "Green" certified products. - Fostering university-industry partnerships
for technology transfer.

Opportunities

- Fluctuations in currency exchange rates affecting the import of green tech. -
Bureaucratic delays in local regulatory approval for novel continuous
manufacturing lines. - Intense price competition from cheap, traditionally
manufactured generics from abroad.

Threats

5. Conclusion

5.1. Overarching Advantages

The integration of "green chemistry" principles into the technology of pharmaceutical production
represents an inevitable and highly advantageous evolution for the industry. By prioritizing Atom
Economy, radically reducing the E-factor through the minimization of toxic solvent usage, and
shifting from stoichiometric to advanced catalytic and biocatalytic reactions, the pharmaceutical
sector can dramatically diminish its ecological footprint. Beyond environmental preservation,
these methodologies offer profound economic advantages over the life cycle of a drug, including
reduced hazardous waste disposal costs, lower energy utility bills due to efficient processes like
microwave-assisted synthesis, and enhanced safety protocols.

5.2. Promising Technological Directions

For the near future, the most viable and revolutionary technological directions are Biocatalysis
and Continuous Flow Manufacturing. As protein engineering and artificial intelligence (Al)
continue to evolve, the ability to design highly specific enzymes for complex API synthesis will
render many heavy-metal catalysts obsolete. Concurrently, the miniaturization of chemical
engineering via flow chemistry will allow for on-demand, highly scalable, and inherently safe
pharmaceutical production, eliminating the inefficiencies of massive batch reactors. The
continued development of supercritical fluid extraction and ionic liquids will further phase out
volatile organic compounds.

5.3. Recommendations for Kazakhstan and Global Enterprises

To enhance the ecological sustainability of pharmaceutical production, the following actionable
recommendations are proposed:

1. For Policymakers and Regulatory Bodies: Governments, including the Ministry of
Healthcare of Kazakhstan, should introduce fast-track regulatory pathways for companies
attempting to update legacy drug manufacturing processes to greener alternatives.
Financial incentives, such as tax rebates and green bonds, should be provided to offset the
CAPEX of installing flow chemistry and solvent recovery systemes.

2. For Pharmaceutical Enterprises: Plants must adopt PMI (Process Mass Intensity) as a core
metric during the R&D phase, ensuring that drugs are designed sustainably from the
molecular level rather than attempting to "green" an inefficient process post-approval.
Enterprises in Kazakhstan should focus on the localization of modern continuous
manufacturing lines rather than investing in outdated batch infrastructure.
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For Academia (e.g., KazNU): Educational institutions must break the silos between classical
organic chemistry and chemical engineering. Curricula for the "Technology of
Pharmaceutical Production" must heavily integrate green chemistry metrics, biocatalysis,
and continuous manufacturing flow dynamics, ensuring the next generation of
technologists can lead the sustainable transition of the regional and global pharmaceutical
industry.
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Abstract

This article proposes a CLIL-based methodological framework for the digital analysis of
microbial growth curves in the preparation of future biology teachers and presents descriptive
findings from two datasets: 31 microbiology pretest responses and 21 CLIL questionnaire
responses. The mean pretest score was 20.45 (SD = 2.51; median = 22; range = 13-24). All 21
guestionnaire respondents selected project and research activities; 20 respondents identified
analysing biology texts in English, learning terminology, discussion, using digital resources, and
laboratory work as useful activities. These findings inform the planning of a learning sequence
based on the CLIL 4Cs framework and the development of digital tasks for analysing microbial
growth curves.
Keywords: CLIL; biology teacher education; microbial growth curve; digital data analysis;
scientific English; 4Cs framework.

Introduction

Future biology teachers need to be prepared to interpret scientific information, explain
biological processes, and guide learners in evidence-based inquiry. Microbial growth curves
provide a concise and suitable context for developing these abilities: students connect changes in
population size over time with environmental conditions, quantitative data, and scientific
terminology. However, a growth curve can become a diagram to memorize unless learners work
with data, interpret the curve’s shape, and distinguish observations from conclusions. Digital
spreadsheets and graphs support this work by enabling students to examine, process, and
compare measurements over time.

Content and Language Integrated Learning (CLIL) provides a basis for teaching subject
matter and an additional language through coordinated learning objectives. Its 4Cs framework
connects content, communication, cognition, and culture [1, 2]. In teacher education, CLIL is not
limited to teaching through English; it involves the planned use of language to help learners
understand subject ideas and express their reasoning. Studies of the opportunities and challenges
of using CLIL in biology teacher education in Kazakhstan show that this approach can complement
biology instruction in learners’ primary language [3]. A quasi-experimental study of team teaching
in biology through CLIL also highlights the importance of aligning subject and language objectives
and addressing both areas [4].
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This article addresses two questions: (1) What baseline knowledge indicators and learning
needs are evident in the microbiology pretest and CLIL questionnaire? (2) How can these findings
inform the design of a CLIL learning sequence for the digital analysis of microbial growth curves?
To address these questions, the pretest and questionnaire results are analysed, and a
methodological framework informed by the research literature is proposed.

Theoretical and Methodological Foundations
CLIL and the 4Cs Framework

CLIL integrates subject knowledge and an additional language within a single learning
process. The 4Cs framework includes four interconnected dimensions for lesson design: Content
(what learners need to understand), Communication (the language needed to learn and explain
the content), Cognition (the thinking processes involved), and Culture (perspectives, contexts, and
responsible participation in the wider scientific community) [1, 2]. These dimensions are closely
connected. For example, interpreting a growth curve requires knowledge of microbial growth
(content), comparison and inference (cognition), and language for describing trends and
supporting claims (communication). The culture dimension is addressed by considering how
scientific knowledge is presented, evaluated, and communicated across different language
settings.

For future teachers, this framework serves two purposes. They learn microbiology through
scaffolded tasks in English and consider how similar tasks could be adapted for their future pupils.
Language objectives are therefore stated alongside biology objectives. Scaffolds may include
bilingual glossaries, sentence frames, labelled graph templates, model explanations, and
structured pair discussions. Such support should promote accurate understanding of the subject
matter while gradually increasing learner independence.

Microbial Growth Curves as a Learning Context

The growth curve of a microbial population in a batch culture typically includes a lag phase,
an exponential phase, a stationary phase, and a decline phase. These phases reflect population
growth and changes in culture conditions; they should not be treated as sharply bounded stages
that apply identically to all organisms and experimental conditions [5, 6]. Optical density (OD) is
often used as an indirect indicator of culture turbidity and population density, but it does not
directly count viable cells. Interpretation of OD values depends on measurement conditions, blank
correction, and the range in which the instrument provides reliable readings [6].

This topic is well suited to quantitative inquiry. Learners can compare OD values over time,
describe a curve, estimate when rapid growth begins, and analyse why growth slows or stabilizes.
They can also identify measurement limitations: an increase in OD may indicate greater turbidity,
but OD alone does not establish cell viability or explain the biological cause of a change in the
curve. Digital simulations and interactive visualizations have been used to help students
understand microbial growth parameters and their mathematical relationships [7]. This supports
the use of digital analysis as a learning tool, while biological interpretation and evaluation of
evidence remain the learner’s responsibility.

Methods and Data Sources

The study data were obtained from Google Forms exports of a microbiology pretest and a
CLIL questionnaire collected between September 30 and October 8, 2026. The pretest included
31 responses, and the CLIL questionnaire included 21 responses. The pretest covered self-
assessment questions on understanding of CLIL, use of biological terminology in English, and
readiness to use CLIL, as well as knowledge questions on microbial growth phases, growth
conditions, continuous cultivation, chemostats, and turbidostats. Respondents were asked to
identify challenges related to implementing CLIL. The CLIL questionnaire included four multiple-
response questions about learning priorities, resources, activities, and implementation conditions,
and one rating question using a scale from 1 to 5.

348



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

The data were analysed using descriptive statistics. Frequencies and percentages were
calculated for categorical responses; the mean, median, standard deviation, and range were
calculated for pretest scores. Responses to multiple-response questionnaire items were
summarized by answer option.

Pretest Results

The pretest included 31 responses. The mean recorded score was 20.45 (SD = 2.51), the
median was 22, and scores ranged from 13 to 24.

The mean self-rating of understanding of CLIL on a five-point scale was 3.39; 16 of 31
respondents (51.6%) selected a score of 4 or 5. The mean self-rating of readiness to use CLIL was
3.90, with 20 respondents (64.5%) selecting a score of 4 or 5. For their level of using biological
terminology in English, 24 respondents (77.4%) selected the “intermediate” category.

The most frequently selected implementation challenge was variation in learners’ ability
to understand biology texts in English (17/31; 54.8%). Language barriers were identified by 14
respondents (45.2%), as was difficulty explaining biological terminology in English (14
respondents; 45.2%). A shortage of CLIL learning materials was selected by 10 respondents
(32.3%), while 5 respondents (16.1%) selected the need for additional lesson-planning time.
Respondents could select more than one challenge.

Additional Questionnaire Findings

Twelve respondents (57.1%) selected learning biological terminology in English, while 11
(52.4%) selected biology texts and learning materials in English. All 21 respondents selected
project and research activities. Each of the five activities in Q3 was selected by 20 respondents
(95.2%); each of the three conditions in Q4 was selected by 19 of 20 valid responses (95.0%). Q5
ratings were as follows: score 2, 3 responses (14.3%); score 3, 4 (19.0%); score 4, 9 (42.9%); and
score 5, 5 (23.8%). The mean was 3.76 (SD = 1.00).

Question Answer option Responses Share

a Learmng biological terminology in 12/21 57 1%
English

Q2 B|o|ogY texts and learning materials 11/21 57 4%
in English

Q3 Cor.n.pl.etmg project and research 21/21 100.0%
activities

Q3 Analysing biology texts in English 20/21 95.2%

Q3 Learmng biological terminology in 20/21 95.2%
English

Q3 Discussing biology topics in English 20/21 95.2%

Q3 Using digital resources 20/21 95.2%

Q3 Congluctmg laboratory work in 20/21 95.2%
English

Q4 Availability of CLIL-specific tasks 19/20 95.0%

Q4 Alignment of biology and language 19/20 95.0%
content

Q4 St.udents foundational knowledge of 19/20 95.0%
biology
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Summary of Scores and Self-Ratings

Measure Result

Mean: 20.45; standard deviation: 2.51; median:
22; range: 13-24

Mean: 3.39/5; 16/31 respondents (51.6%) selected
4-5

Mean: 3.90/5; 20/31 respondents (64.5%) selected
4-5

24/31 respondents (77.4%) selected the
intermediate level

Pretest scores (n=31)

Self-rated understanding of CLIL

Self-rated readiness to use CLIL

Use of biological terminology in English

Reported Challenges in Implementing CLIL

Challenge Respondents Share (n=31)
Var|a_1t|on in ability to understand texts in 17 54.8%
English

Barriers to using English 14 45.2%
D|ff|FuIty explaining biology terminology in 14 452%
English

Limi ilabili f CLL | i

|m|teq availability of C earning 10 37 3%
materials

Need for additional lesson-planning time 5 16.1%

Note: Respondents could select more than one option for the challenges question; therefore,
percentages do not sum to 100%.
Proposed CLIL-Based Learning Framework

This framework is designed for undergraduate students preparing to teach biology and can
also be adapted for biotechnology students. It can be delivered as a 90-minute seminar or divided
into two lessons. The framework assumes access to a projected graph and a spreadsheet or similar
digital tool. The instructor may provide an anonymized, published, or simulated dataset. If
simulated data are used, they should be clearly labelled as simulated and not presented as
experimental results.
Learning Outcomes

By the end of the learning sequence, students will be able to: (1) describe the main phases
of a microbial growth curve and relate them to population-level changes; (2) enter time and OD
measurements in a spreadsheet and create a labelled graph; (3) identify patterns in data and
interpret them cautiously using evidence; (4) use key English terms for microbiology and graph
description; and (5) design a scaffolded CLIL lesson that integrates a biology objective, a language
objective, and a thinking skill.

350



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

Alignment with the 4Cs Framework

4Cs dimension

Learning focus

[llustrative student activity

Content

Growth phases; time and OD;
limitations of OD as an indirect
measure.

Label the phases and connect
curve features with possible
population-level explanations.

Communication

Vocabulary and language
structures needed to describe,
compare, and qualify claims.

Use phrases such as “increases
gradually,” “reaches a stable
level,” and “the data suggest...”
in a short explanation.

Prediction, graph interpretation,
comparison, evidence-based

Compare two curves, identify a
difference, support an

Cognition . . ) . : .
g conclusions, and evaluation of | interpretation with evidence,
limitations. and identify one uncertainty.
Scientific communication across . - .
) Build a bilingual terminology
languages; understanding i ) .
Culture . . bank and give a brief explanation
terminology and conventions for
. to peers.
evidence.

Sequence of Learning Activities

1. Elicit prior knowledge and make predictions. The instructor presents an unlabeled
growth curve and asks what might happen to a microbial population transferred to fresh medium.
Students first write a prediction and then compare it with a partner. This task activates prior
knowledge without implying that all organisms and cultures follow the same curve.

2. Connect language and concepts. Students match key terms—lag phase, exponential
phase, stationary phase, decline phase, optical density, population, nutrient limitation, and
evidence—with brief definitions and visual cues. The instructor distinguishes “optical density”
from direct cell counting and models cautious scientific phrasing: “OD increases during this
interval, which is consistent with an increase in culture turbidity.”

3. Prepare and visualize the data. Working in pairs, students examine a table containing
time points and OD readings. They check column headings and units, create a line graph, label
both axes, give the graph an informative title, and note whether the data include a medium blank
or other measurement information. The instructor explains that graphing software visualizes data
but does not independently verify the biological quality of the underlying measurements.

4. Interpret the curve. Students identify intervals in which the data, if available, increase
slowly, rise rapidly, stabilize, or decline. They compare the observed pattern with typical growth-
curve phases and support their interpretation with a time interval or specific values. If the data do
not show a clear decline phase, they should say so rather than forcing the curve into a memorized
four-stage pattern.

5. Communicate and evaluate. Each pair gives a one-minute explanation using a claim—
evidence—reasoning structure. Listeners ask one question about the evidence or a limitation.
Students then revise one sentence to distinguish what the graph directly shows from what cannot
be concluded from it. As an extension, students may compare an Al-generated description with
the graph and a reliable scientific source; the Al response is treated as a draft requiring verification,
not as evidence or a measured learning outcome.

Language Scaffolds and Assessment
Language support should focus on the speaking frames required for the scientific task.

», u

Useful examples include: “The curve begins with the ... phase”; “OD increases between [time] and
[time] ...”; “The data show ...”; “This pattern is consistent with ...”; “One possible explanation is ...”;
and “OD alone cannot establish ...”. Students can first practise in pairs, use a bilingual glossary,

and then present their reasoning in English. The instructor should assess biological accuracy and
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communication separately so that language development does not obscure whether the subject
concept has been understood.

Assessment criterion Evidence of achievement Suggested points
Correctly identifies the curve pattern and
Biological interpretation does not treat phase boundaries as | 0-2

identical in all cases.

Creates a readable graph with correctly
used axes, units, and labels.

Uses a specific data feature or time
Evidence-based reasoning interval and distinguishes observation | 0-2
from conclusion.

Uses relevant terminology and at least
one phrase to describe or qualify a claim.
. ) Identifies one limitation of OD or one
Critical evaluation L 0-2
uncertainty in the dataset.

The proposed ten-point formative rubric covers biological interpretation, digital graphing,
evidence-based reasoning, scientific English, and critical evaluation. Based on the pretest findings,
lesson plans should include English-language scaffolds for describing graphs and using biological
terminology, as well as differentiated tasks for students with varying language proficiency. In a
subsequent stage, the learning sequence can be implemented in class and students’ subject and
language outcomes assessed.

Discussion

The pretest and questionnaire indicate priorities for planning CLIL activities: explicit
language scaffolds, digital graph analysis, inquiry tasks, and opportunities to explain biology in
English. Questionnaire respondents frequently selected project and research work and activities
involving biology texts in English, terminology, discussion, digital resources, and laboratory work.
Pretest respondents identified variation in English reading comprehension, language barriers, and
difficulty explaining biological terminology. These findings highlight the importance of aligning
subject content with language objectives and providing differentiated support. Digital graphing
can support discussion of microbial growth parameters [7], while CLIL research in biology
recommends aligning subject and language objectives [4].

Instructors should interpret growth curves in context: OD is an indirect measure that
depends on measurement conditions [6]. Language scaffolds help learners analyse subject content
and communicate scientific ideas in English.

A next stage of research could implement the proposed learning sequence in biology
classes and systematically assess students’ microbiology knowledge, graph-analysis skills, and use
of scientific English. Assessment could include pre- and post-tasks, samples of student work, and
classroom observations.

Conclusion

The pretest and questionnaire provide a basis for planning CLIL activities on microbial
growth and digital graph analysis. Questionnaire respondents frequently selected research
projects and activities involving English texts, terminology, discussion, digital resources, and
laboratory work. The pretest findings point to support needs in understanding English texts,
addressing language barriers, and explaining biological terminology. The proposed framework
responds to these needs through staged language scaffolds, graph-interpretation tasks, and
evidence-based reasoning. A subsequent step is to implement the learning sequence and assess
students’ subject and language outcomes.

Digital graphing 0-2

Scientific English
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«Tapbafatan» MEMNEKETTIK YATTbIK,
Taburn canbarbl byHakaeHeninepiHiH

TYP/IK KYPambl

[.©.MakKcyToBa

Abain obabickl, Cemein KanacblHbIH «LLIakapim yHnBepcuTeTi» KeAK, KasakcTtaH
PecnybnuKacel

M.f.KyaHbiwbaeBsa

Abain obnbickl, Cemen KanacblHbIH «LLlakapim yHnBepcuTeTi» KeAK, KasakcTtaH
Pecnybankacsl

Kipicne.

KasaKkCTaHHbIH, Tabufn naHAwadTTapbl MeH OUMONOTrMANbIK PecypCcTapblH CaKTay
MaKCaTblHAA KypblIfaH epeKkwe KopfanaTblH Tabwufn aymaKkTapablH iwiHae «TapbafaTan»
MeMNEKETTIK YATTbIK TabWfn MapKiHiH opHbl epeklwe. "Tapbafatan" ynTTbiK Taburm canbarol"
PMM "KazakcTaH Pecnybankacbl Ayblia WwWapyalbliblfbl MUHUCTPAIN OpMaH Wapyallbl/ibifbl }KaHE
aHyapnap AyHueci KomuTeTiHiH, "TapbafaTalt "MeM/IeKeTTiK VYATTbIK Tabufn caabarbl”
pecnybanKanblik MEMAEKETTIK MeKeMeciH Kypy Typanbl" KasakctaH Pecnybsimkacbkl YKIMETIHIH,
2018 xbinfbl 27 maycbimaarbl No 382 KaynbicbiHa calkec Kypbinabi[l]. Tapbafatait yATTbIK,
canbarbl 2018 XblNbl FaHa KypblAFaHAbIKTaH, Oyn eHipae Ke3aeceTiH byHakaeHeninepaid Typaik
KYPaMbl, SKOJIOTUANBIK epeKLWenikTepi Typaabl MaaiMeTTepAiH asablfbl 3epTTeyai KarkeT eTes,.
YNTTbIK casbak KasaKcTaHHbIH, Wbifbic beniriHaeri Abalt 0b6abICbIHbIH, aymarbiHAa OpPHanacKkaH
»oHe TapbafaTalh »KOTACbiHbIH, Tabufn KeweHaepiH, Tay/bl KaHe Tay OekTepiHaeri
naHawadTTapabl, 6CIMAIKTEP MEH XaHyapaap AyHWeCiH KopFayFa bafbiTTanfaH. AyMaKTbIH, Kep
benepi, KNMMaTTbIK, Kafaannapbl, 6CIMAIK XaMbINFbiCbl MeH TabUF MeKeH eTy OpTanapbiHbIH,
QPTYPAINITI KaHyapaapAblH, COHbIH, iWiHAe ByHakAeHeninepaiH, aayaH TyPAiir KaabinTacybiHa
KONaWnbl ¥afaam Kacanapl.

TapbaraTai eHipiHiH TabuFK epekweniktepi byHakaeHeniNepaiH TipLWinik eTyiHe, TapaayblHa KaHe
MayCbiMAbIK BenceHainirive acep etei. OpPTYPi 6CIMAIK KaybIMAACTbIKTaPbI, r'y/A4i 6CIMAIKTEPAiH
Tapanybl, TONbIPAKTbIH CMNATbl, bIAFANAbINbIK NEH TEMNepaTypa Kafaannapbl OyHakaeHeninepain,
MEeKEeH eTy OpTacblH aHbIKTANTbIH Heri3ri 3KONOrMANbIK GakTopaapfa *atadbl. Mbicanbl, ryaa;
OCIMAIKTEP MOJ BCeTiH yYyacKkenepae To3aHdaHablipywbl byHakaeHeniaep *ui kesgecce, eciMmik
KanAblKTapbl MeH TonblpaK KabaTblHAa TipWIinik eTeTiH Typaep OpPraHMKanblK 3aTTapAblH,
blablpayblHa KaTbicaabl. OcblifaH HalNaHbICTbl YATTbIK MapK ayMafblHAafbl OyHakaeHeninepaix,
TYPAIK KYPaMbIH 3epTTey eHipAiH, 61oanyaHTypAiNiri Typasbl FblIbIMU M3NIMETTEPAI TOMbIKTbIPYFa
MYMKIHAiK 6epea,.
ByHaraeHeninepaiH TypAik KypamblH aHblKTay onapapiH, mopdonornanbik benrinepid 3epTreyai,
KYMenik OpHbIH benrineyai KoHe 3KONOTMAMbIK epeKLenikTepiH cunatrayabl KamTuabl.
TakCOHOMMANBIK Tanaay apKbiabl 3epTTey alimarblHAa Ke3geceTiH OyHakaeHeninepaiH Herisri
OTPAATapbl MeH TYKbIMAACTAPbIH aHbIKTaMN, ONAPAblH TYPAIK anyaHTYPAIAIriHiH KYPbIIbIMbIH
cmnaTtTayfa 6onaabl. AN 3KONOMMANbIK 3ePTTEY 0NaPAbIH KOPEKTEHY ePEKLIENIKTEPIH, TIPLWINIK eTy
OpTacblH, MayCbiIMAblK, OenceHAiniriH »KaHe KopluaraH opTa dakTopnapbiHa benimaenyiH
TYCiHAipyre KemeKrtecea,i.

3epTTey KYMbICbIHbIH, MaKkcaTbl: TapbafaTal MeMNeKeTTiK YATTbIK Tabufu napKiHiH
aymarblHa Ke3aeceTiH byHakaeHeninepaiH TypAiK KypaMblH aH-KaKTbl 3epTTey, onapAbiH
MOPdONOTUANBIK KIHE IKONOTMANIK ePEKWENIKTEPIH aHbIKTAY, COHAAN-aK 3epTTey amafbliHaa
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TapanfaH byHakaeHeninepaiH TaKCOHOMMANBIK KYPblabiMbIHA Tanaay »Kacay.
3epTTey *KYMbICbIHbIH, HEri3r miHAeTTepi:

1. TapbaraTtall MeMAEeKeTTIK YATTbIK Tabufu NapKiHiH aymarbiHAafbl OyHakaeHeninepaix,
TYPNIK KypamblH aHbIKTay, Ke3AeceTiH Typaepai wKynenik benrinepi 6oMbiHWA axblpaTy
YoHe onapAblH Heri3ri Mopdonormanbik epekLlleniktepiHe cunatrama bepy.

2. 3epTTey anMMarblHAA@ TapanfaH ByHaKaeHeninepaiH ekenereH TypaepiHiH, 3KONOormAnbIK
epekLWenikTepiH KapacTblpy, 01apAblH, TIPWIAIK €Ty OpTacbiH, Tapasy CMNaTbiH, KOPEKTEHY
epeKLLeniKTepiH KaHe KopllaraH opTa GpakTopaapbiHa benimaenyid 3epTrey.

3. Tapbaratait yATTbIK TabWFK NapKiHiH 6yHakaeHeninep ¢ayHacblHa TAKCOHOMUANBIK Tanaay
YKYPri3y, aHbIKTaAfaH TypAaepai TWICTI OTpAATap, TyKbiMAAcTap, TybICTap XaHe Typaep
OeHreniHae KyWeney, CoOHAaM-ak 3epTTey maTepuangapbl HerisiHae onapapiH,
TaKCOHOMMANBIK KYPbIAbIMbIH CMAaTTay.

«TapbafaTal» MeMNEeKeTTIK YATTblK Tabufu napki aymafrbiHAafbl OyHaKaeHeninep
dayHacblH 3epTTey eHipAiH, BUONOTrMANLIK anyaHTYPAINITH aHbIKTay, TabWUFK 3KOXKYMeNepaiH
epeKWeNiKTePiH cnMnaTTay KaHe »KaHyapaap AyHWecCiH KopFfay 6afbiTbiHAAFbl MaHbI3Ab! FblbIMM
KyMbIcTapapblH, ~ 6ipi  6onbin Tabblnaabl.  ¥ATTbIK  NapK  aymafbiHbiH,  TabUFU-KAMMATTbIK,
XafdannapbiHbiH, Xep beaepi MeH ecCiMAiK KaMbl/FbICbIHbIH, apTypiniri byHakaeHen nepaiH,
anyaH TypAai TONTapblHbIH, TIPWINiK eTyiHe KoMalabl »Kafdal KanbinTacTblipadbl. OcbifaH
HalNaHbICTbl aTaNfaH ayMaKTblH S3HTOMOaYHACbIH 3epTTey OTaHAbIK 300/10T1s MEH SHTOMOI0TUSA
FbINIIMbIHbIH, ©3€KTi DafblTTapblHbIH, KaTapblHa KaTadbl. TapbafaTal YATTbIK TabWFM MNapKiHiH,
byHakaeHeninep dayHacblH KelleHAi 3epTTeyre OafbITTaNfaH MaHbI3Abl FbIIbIMMU KYMbICTAPAbIH,
6ipi 2021—-2023 kblnaapbl sky3ere acbipblagbl. by 3epTtreynep P.X. KagbipbeKoBs sKeTeKLiNik eTkeH
fanbiMaap TOObIHbIH, KATbICybIMEH »KYPFi3inin, yATTbIK MapK MNeH OfaH iprefec aymaKktapaafbl
byHaKkaeHeninepaiH, TYPAiK anyaHTypAiniriH 6aranayra, onapablH, XYMenik KypamblH aHbIKTayFa,
SKOJIOMMANIbIK  epeKWenikTepiH 3epTTeyre »KaHe OuoanyaHTYPAINIKTI cakTay MacenenepiHe
apHangpl. 3epTTey HaTukenepi 6onbiHwa 10 oTpsarka xKaTatblH 1409 OyHakaeHeninep Typi
aHbIKTaNfaH. FbIIbIMM KYMbICTbIH, KOPbITbIHAbINAPbLI 2023 Xblabl KapblK KepreH «Hacekomble
(Insecta) rocyaapcTBEHHOrO HaLMOHANbHOIO NPUPOAHOro Nnapka , Tapbaratan® n conpeaenbHbIX
TEPPUTOPUIA» aTTbl MOHOrpadusada KuHakTanfaH[2]. TapbafaTalh eHipiHAeri KekenereH
byHaKkaeHeninep TonTapblH 3epTTeyae b.B. 3nataHoBTbIH, eHOEKTepi Ae MaHbI3Abl OPbIH anagpl.
fanbim TapbaraTalt KoTacblHAAFbl rynWwblibbiHAapabiH (Diptera: Syrphidae) Typaik Kypambl meH
3KONOMMANBIK epeKLIeNikTepiH KapacTblpblf, 0NapAblH Tapaay cunaTbiHa KaHe apTypAai Tabusm
afaannapra benimaenyiHe Hasap aygapfaH. 3epTTey HaTUXKeciHAe ryAwWbbbiHAAPAbIH 37 Typi
aHbIKTaNbIN, ONapPAblH eHipAiH Tabusn aKoKYMenepiHaeri Tapany epeKkweniktepi cmnaTranfaH [3].
Byn 3epTrey OyHakAeHeNinepaiH »KeKkenereH »Kymesnik TONTapblH TepeHipeK KapacTblpyAdblH,
MaHbI3AbINbIFbIH KepceTea,.
3epTTey maTepuangapbl MeH aaictepi.

Tapbaratain yATTbIK canabarbiHAa OyHakAeHeninepai uHacTblpy KymbicTapbl 2025
bINObIH, a3 KaHe Ky3 alniapblHaa Xyprisingi. 3eptrey bapbicbiHaa TapbaraTall MemaekeTTiK
VATTbIK Tabufn NapkiHiH aymafbiHAaa GyHakaeHeninepAdiH apTypAai Tipwinik ety opTanapbiHaa
KeHiHeH TapanfaHbl 6alKkanabl. OnapablH Kesaecyi KopliafaH opTaHbliH abWMOTUKaANbIK KaHe
HMOTMKaNbIK GaKTOPIapPbIMEH, COHbIH, iliHAE TeMNepaTypa, KYH COYNECIHIH TYCY KapKbIHAbINbIFbI,
OCIM/IK *aMbINIFbICbIHbIH, CUMATbl }KaHE KOPEKTIK pecypcTapablH, Ko/KeTimainirimeH 6ainaHbICTbI.
9cipece xowW WicTi ryngepi 6ap eciMaikTep eceTiH, KYH Cay/1eci MO TYCETIH XaHe KOPEeKTIK Kopbl
METKINIKTI ydyackenepae byHakaeHeninepain, 6encenainiri »kofapbl 6onabl. MyHaan optanap ryn
WbIPbIHBIMEH X3HE TO3aHMEH KOPEKTEHETIH XIHAIKTep YLWiH KONal bl Xafaal KanbiNTacTblpabl,
COHbIMEH KaTap ecimAaikTep mMeH OyHaKaeHeninep apacblHA@fbl 3KONOMMANbLIK OanNaHbICTbIH
HblFaloblHA biKNaa eTeai. byHakaeHeninepAiH TipWIiAik sapeKeTi KopLllafaH opTa TemnepaTypacbiHa
Tikenew Tayenqi, ©MTKeHi onap AeHe TemMnepaTypacbiH Heri3iHEH CbIPTKbl OpTa KafdalnapbiHa
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COMKeC peTTenTiH 3KTOTEpPMAi KaHyapiapfa KaTafbl. TemnepaTypaHblH TemMeHAeyi 0napAbiH
KO3fanbic OenceHAiniriHiH, 3aT anmacy KapKblHAbIbIFbIHbIH, YKOHE KOPEeKTeHy YaAepicTepiHiH,
banynayblHa akeneni. Konaicbi3 cyblK KeseHae KenTereH Typaep KbiCTan WbiFyFa benimaenin,
[mManaysa KyniHe eTesi Hemece TipWinik UMKNiHiH 6enrini 6ip KeseHiHae benceHainiriH yakbiTwa
TOKTaTadbl. byn 6eimaeny mexaHmamaepi byHakaeHeninepaiH, MaycbiMaplK e3repictepre TeTen
bepyiHe oHe Tabufu opTa KafgannapbliHAa TIPWIiAiriH cakTan KanyblHa MYMKiHAIK 6epegi.
Ocblnaniua, 3epTrey aMmarbiHaa OyHakaeHeninepAiH, Tapanybl MeH OenceHginirive ecimaik
YaMbINFbIChI, KYH CY/IECi KaHe TemnepaTypasblK Kafhannap eneyni acep eTeTiHi aHbIKTanaabl.
ByHakaeHeninepai kebiHe a3, KOKTEMHIH, asfblHAA *KaHe Ky34iH 6acbiHAa yCTayFa MyMKiHA K 6ap.
dHTOMOMOrMANbIK 3epTTeyae K.K ®dacynatn (1971) xeHe [AdeatoxuH C.B. (2011) Tacingepi
navganaHbingpl [4-5].

1%

1%

4%

3%
1%

Cypet 1. TapbafaTalt yATTbIK casbarbiHbIH, ByHaKAeHeNIepiHiH, OTPAATAPbIHbIH, Ke34ecy Kuiniri

@
[ ° ®
RarTeikaHaTTbINap HKapTbinakatTblkaHaTTbln TepikaHaTTblnap Ty3yKaHaTTbiAa
ap p
KoOCKaHaTTblnap ® 'KapfakkaHaTtTblIap e HenikTep ® [layittep
« KabblpluakkaHaT @ TeHKaHaTTblnap

Tblaap

KaTTbikaHaTTbinap byHakaeHeninep Knacobl HoMbiHWA eH Ken TapafaH oTpaabl bonca aa,
FblNbiMK aaebuneTTepae TapbaraTall eHipiHAe Ke3aeceTiH KaTTblKaHaTTblAap Typasbl aknapatrap
YKOKTbIH, Kacbl. KaTTblkaHaTTblnap, epexe HonbiHWa TapbaraTtalt yNTTbiK canabafbiHAafbl HacbiMm
Tipwinik eTteTiHaep 60nbiN TabblNnaabl KaHe ocbl OTPAA 6oMbiHWa 29 Typi Tipkenai, TabbinfaH
TYp/ep Keneci TyKbimaacTapfa Kataabl: Meloidae, Elateridae, Scarabaeoidae, Chrysomelidae,
Scarabaeidae, Buprestidae ekinaepi 601bin Tabblnaabl.

KaszakcTaH OOoMbIHLIA XapTblNaMKaTTbIKAHTTbINAPAbIH, 35 TyKbiMAaackl, 1250-re *KybIK Typi
kesneceni [6]. An, Tapbaratail yATTbIK canabafblHAA KapTblNAaNKATTbIKAHATTbINAPAbIH, 8 Typi
Tipkenai aHe onap Pentatomidae, Miridae, Coreidae, Pyrrhocoridae TyKbiMmaacTapbliHa *KaTaapbl.

TepikaHaTTblnap oTpaabl borbiHwa Forficulidae TyKbiMaacbiHa aTaTbiH
Forficulina aurisularia Typi aHbIKTanabl.

KockaHaTTblnap TypJliK Kypambl MeH caHbl afblHaH OyHakJeHeninep iwiHAeri eH Ken
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TapafaH oTpAaabl 6onbin Tabblnaabl. Kasipri TaHAa KOCKaHaTTblnapabiH, WamameH 120 mMbiH Typi
benrini [7].Tapbaratail eHipiHAE Ke3aeceTiH KOCKaHaTTblnap Typanbl 6acka aaebueTrtepae
asfafaH aepekTep H6ONFaHbIMEH A€, OCbl OHipAe Ke3aecCeTiH HaKTbl 3epTTeNreH OTPAL *Kalbl
MafnymaTTap oK. KockaHaTTblnap 6oibiHwa Eristalinaetenax, Lucilia sericata Typnepi Tipkena,.

aprakkaHatTblnap Polistes sp., C.vagus Typnepi keaaecti. UHenikTepain, A.affinis,
A.isoceles, S. vulgatum Typnepi Tipkena,.

[ayiTTep oTpaAbIHbIH KeH TapanfaH Typi Kaaimri asyit M.religiosa Typi Tabbingp!.

KabbiplwakKkaHaTTblnap byHakaeHeninep KnacbiHAarbl €H Ken TaparaH oTpasd, caHak 6oMblHLa
160 mblHFa *KybIK Typi 6ap. KasakcTaHaa aepektep 6onbiHWwa 58 TyKbiMaackl TapanfaH [4, 23-27].
Tapbaratai yNTTbIK casbafbiHaH KabbipluakkaHaTTblnap oTpsaabiHbiH, - Noctudidae
TYKbIMAACbIHbIH, eKinaepi bacbim 6onapl. CoHbimeH Koca, Nymphalidae, Sphingidae, Pieridae,
Lymantriidae, Lasiocampidae, Pyralididae TykbiMaacTapbiHa KaTaTblH Typnep -A.io, D.elpenor,
S.oclelatus, Am.oculea, S.celsia, A.crenata, P.brassicae Tipkenai.

Cypet 1-ne KepiHin TypraHaan 42% KaTTblkaHaTTblNap, 26%
KabblplwakkaHaTTblnap, 11% »KapTbilait KaTTbiKaHaTTblAap, 9% Ty3yKaHaTTbINap Ke3aecy Ui
H6oMbiHWa Hacbim Honbin Keneai. An KanfaH byHakaeHeninep 1- 4
% apanblfblH Kypanapl.
3epTTey XKaHaNblfbl:

1. TapbaraTan yNTTbIK canbafrbiHAa OyHakaeHeninep knacbl 6onbiHwa 10 oTpaa, 36

TyKbIMAacblHa »aTaTbiH 70 Typi 3epTTensi(1lkecTe), onapablH KaaacTpbl KYPbIAZAbl KaHe

Mop®dOIorMAchkl api 3KONOrMACHI Typasbl MINIMETTEP anbliHAbI.

2. Kespecy uiniri OOMbIHILIG TAKCOHOMMANbIK aHAAM3  KacaNblHApl, 3epTTey

anMafblHAa@  KaTTbikaHaTTbliapablH,  Meloidae, Scarabaeoidae, Chrysomelidae,

ScarabaeidaeTyKbiMAacTapblHbIH, OKiNAEPi AOMUHAHTTbIIbIK KepceTei.

3. 3epTTey alMafbiHblH,  KabbipliakaHaTTblnapbiHbiH, - Nymphalidae, Pieridae,
Lymantriidae TyKbiIMAacTapbiHbIH BKiNAepi KeH TapanfaH 6onbin Kenea;.
4, 3epTTey KYMbICbIHbIH, MaTepuangapbiH TabufaTTbl Kopfay ic-llapanapbiHaa

KonpaHyfa  6onaabl.  CoHbiMeH  KaTap, Tapbafatal  yATTbIK  casbafbiHbIH
byHakaeHeninepiHiH, KagacTpbliH aHbIKTafbllW Kypasbl peTiHae 6MoNornaHbl OKbITyaa
namaanaHyfa bonagpl.
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1 Kecte. «TapbaraTa» MeMNEKETTIK YATTbIK TabufM NapkiHiH, OyHakaeHeninepiHix

KagacTpbl
OTtpan, CemelicTBo\ Poa\Tybic Bua\typ
TyKkbimaac
1.KatTbikaHatTblnap | 1.Anarynik 1.Hycleus 1.Ckabnosabl anarynik
Coleoptera KOHbI3Aap H.scabiosae
Meloidae
2. Mylabris 2.TepT HyKTeni anarynik
M. quadripunctuta
2.WWbipTbingakTap 3. Agriotes 3.EriCTiKTI WbIPTbINAbIK,
Elateridae A. sputator
4. KaHab! WbIpTbI4AK,
A. sanguinolentus
4. Athous 5. Kapa weipTbingak A. niger
3. TakTamypTTbl | 5.Trichius 6. "onakTbl KOHbI3 T. fasciatus
KOHbI3aap

Scarabaeoidae

6. Polyphylla

7. Mapmap KOHbI3bI P. irrorata

8. AK KOHbI3 P. albapallas

7.0xythera 9. Kona TycCTi TYKTi KOHbI3 O.
funesta
4. BizTymcbIKTbI | 8.Cleonis 10. OuwaraH  Bi3TYMCbIKTbI
KOHbI3Aap KOHbI3 C. pigra
Curculionidae
5. ©nekcexeriw | 9. Aclypea 11. Teric enekceskeriw A. calva

KoHbI3aap Silphidae

6."KymcaKkaeHeni

KOHbI34ap
Cantharidae

10.Cantharis

12.KoHpIp KyYMcakaeHeni

KoHbI3 C. fusca

7.Bapbingayblik, 11. Cicindela 13.Cicindela songorica
KoHbI3aap Carabidae
12.Happalus 14. KbI3bla aaKTbl rapnantoc H.
rutripes
13.Abax 15. Kapa Abakc KoHbI3bl Abax

parallelepipedus
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14.Zabrus

16. HaH KOHbI3bI Z. gibbus

8.0TbIHWbINbINAP
Cerambycidae

15.Monochamus

17. Kapa wblpwa MypTThl
KOHbI3 Monochamus sartor

16. Lamia

18. Tanapl y3blH MYPTTbl KOHbI3
L. textor

17. Dorcadion

19.Dorcadion holosericeum

9.Kanblpakxeriw
Chrysomelidae

18. Chrysomela

20. KyAriH TycTi *anblpakKeriwl
KOHbI3 Ch. violacea

19.Leptiotarsa

21.Konopas KOHbI3bI
L.decemlineate

20.Crosita 22.AnTannbliK KpoO3nTa
C.altaica
10.TaktamypTTbinap |21.Cetonia 23.ANTbIHTYCTI KaNaKOHbI3

Scarabaeidae

C. aurata

11. CycymriwTtep
Hydrophilidae

22.Hydrophilus

24. Cycy#riw
Hydrophilus piclus

Kapa KOHpI3

12. Kapa paeHeni|23.Blaps 25. [Hana kamnbacapbl B.
KOHbI3Aap halophile
Tenebrionidae

26.1nmek kanbacapbl

B.Mortisaga

27.¥3bIH AeHeni xanbacap

B. lethifera

24.Tribolium 28.¥YH KOHbI3bI T. confusum

13.Buprestidae

25.Chelcophora

29.YnkeH
Ch.mariana

Kapafalh  KOHbI3bl

2.KapTblnan
KaTTbIKaHATTblNAp
Hemiptera

14. KankaHwanoinap
Pentatimidae

26. Eurydema

30.KblpblkKkabaT KaHaanachbl
E. ventralis

31.Panc KaHganacsl E. oleracea

27. Dolycoris

32.unaeKk KaHaanacol
D. baccarum

28. Palomena

33.XKacbln afall KanKkaHwacsel
P. prasina
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15.KpbI3bin 29.Pyrrhocoris 34.9cKep KaHaana P. apterus
KaHZananap
Pyrrhocoridae

16. Miridae 30. Lygus 35. lanfblHAbIK KOHbI3bI
L. pratensis
17. KaHaananap | 31.Coreus 36.KaHgana C. marginatus
Coreidae
3. TeHKaHaTTblNAP 18.9HWi unkaganap|32. Cicadinae 37. OHuwi umkaaacsl C. querula
Homoptera Cicadidae
4. TepikaHaTtTblnap | 19.Hafbi3 33.Forficulina 38. Kagimri aANbIPKYMPBLIK,
Dermaptera anbIPKYMpPbIKTap Forficulina aurisularia
Forficulidae
5. TysykaHaTTblnap | 20.HafbI3 34.Myrmeleoetix | 39. Ana TycTi WweripTke
Orthoptera weripTrenep M. maculatus
Acrididae
35.Arcyptera 40. Hana LieripTKeci
A.microptera
36.Locusta 41. A3MaTTbIK LieripTke
L.migratoria
37.Tettigonia 42. acbin LieripTke
T.viridissima
38.Desticus 43.Kapananbim LweripTke
D.verrucivorus
21.Cryllidae 39.Mulangryllus [44.lLUanfbiH weripTKeci
M.desertu pall
6. KockaHaTTblnap | 22.WUb16bIHAaP 40. Eristalinae 45 . MnbHuUua WeibbiHbl E.tenax
Diptera Syrphidae
23. Kannndopua |41. Lucilia 46. ET »Kacbln  wblbbiHbl L.
Calliphoridae sericata
7.KapfakKkaHaTTblNap | 24. HafbiI3 apa|42.Polistes 47 Kapimri apa Polistes.sp.
Hymenoptera Vespidae
25.KymbipcKa 43.Camponotus |[48.AgacTbipyLbl KYMbIPCKa
Formicidae C.vagus
8. 26.Aeshnidae 44 Aeshna 49 Tyblcwbin MHenik A.affinis

NHeniktep Odonata

45.Anaciaeshna |50.Tokcapsl MHeniri A.isoceles

360



«Interdisciplinary Science Studies» (October 15-16, 2026). Dublin, Ireland

27. HafbI3 MHenikTep

46.Sympetrum

51.Kaaimri nHenik S.vulgatum

Libellulidae
9.[ayittep Mantodea [ 28. Hafbi3 pgayittep |47.Mantis 52. ayiT M.religiosa
10. Kabbipwak | 29.Humbanmnaa 48.Aglais 53. Tayblcke3ai kebenek A. io
KaHaTTblnap Nymphalidae
Lepidoptera
30.bo3atubl 49.Deilephila 54.0pTala Kbi3bla 603allbl
Sphingidae D.elpenor

50. Smerinthus

55. Keswe 603awwbl S. oclelatus

31.TyH kebenekTepi [51.Amphipoca 56.Kanakuwa Topi3Ai TYH
Noctudidae Kebeneri
Am.Oculea

52.Apamea 57. AcTbik cyp Kebeneri

Apamea anceps

53.Staurophora

58.9cem TyH Kebeneri

S.celsia
54.Emmelia 59.WbIpmayblK TYH Kebeneri
E.trabealis
55.Schinia 60.KyHbarfbic kebeneri
S.scutosa
56.Autographa |61.MaHaapwH TyH Kebeneri
A.mandarina
57.Apamea 62.*Konbapbic TyCTi Kebenek
A.crenata
32.Ak kebenektep [58.Colias 63.WanfbiHAbIK capbl Kebenek
Pieridae C.hyale
59.Pierisa 64.Ak panc kebeneri
P.napi
60.Pieris 65.KbipbikkabaT aK kebeneri

P.brassicae

33.TonKplIHAbI
KebenekTep
Lymantriidae

61.Lymantriini

66.CbiFaH Kebeneri
L.dispar
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34.Lasiocampidae 62.Gastropachini | 67.®unnogecma
Phyllodesma

63.Gastropacha |68.KokoH kebeneri
G.quercifolia

35.Pyralididae 64.Loxostege 69.WLansbiHABIK, Kebenek
L.sticticalis
36. Sitoragadae 65.Sitoraga 70. KilwKeHTan acTbIK Kebeneri
S.cerlalella
bapnbifbl 10 36 65 70

MNanganaHfaH agebueTtTep Tisimi:

1.
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KasakctaH PecnybamkacbiHbiH,  Aybln  WapyawbiibiFbl  MUHUCTPAIN  OpmaH
LIapyaLbl/IbIFbl XaHEe aHyapaap AyHWeci KoMUTeTiHIH, "TapbaraTtain" mMemnekeTTiK
VATTbIK Tabusn napki' pecnybimMKanbik MEMAEKETTIK MEKeMECIH Kypy Typasibl No 382.
KasakctaH Pecnybaunkackl YKimeTiHiH 2018 »blafbl 27 maycbimaarbl No 382 KaybiChbl.
Kaabipbekos P.X. kaHe aBTOpAnap yXbiMbl. Hacekomsie (Insecta) eocydapcmeeHHoeo
HAYUOHGAN6HO20 NpupoOHO20 napka «Tapbazamali» u conpedesnbHbix meppumopud.
— Anmatbl: Jlem, 2023.

Zlatanov B.V. On the fauna and ecology of hoverflies (Diptera, Syrphidae) of the
Tarbagatai Ridge (Eastern Kazakhstan) // Bulletin of the Karaganda University. Biology,
Medicine, Geography Series. — 2022. — Vol. 108, No. 4. — P. 51-59. — DOI:
https://doi.org/10.31489/2022bmg4/51-59.

®acynatn K.K. Monesoe m3yyeHmne HazemHbIx 6eCcno3BOHOYHbIX: y4ebHoe nocobue
ansa 6Bonornyeckmx cneumnanbHoOCTeEN YHUBEPCUTETOB. — 2-e M3A., AoN. 1 nepepab.
— M.: Bbicwasa wkona, 1971. — 424 c. eatoxmH C.B. NMpnHUMMbI M METOAbI 3KOJIOTO-
bayHUCTMYECKNX MCCNeA0BaHMM  HA3eMHbIX HACEKOMbIX: y4ebHO-MeToamn4yeckoe
nocobue. — WKeBcK: YAMYPTCKMIA yHuBepcuTeT, 2011. — 93 c.

Makana: CocTaB M aKonornyecKkas cTpykTypa ¢dayHbl NOACTUAKM M NOYBEHHbIX KNOMOB
(Hacekomblx, KAOMOB) B COCHOBbIX secax KasaxcTaHcKoro Haropba (LleHTpanbHbIn
KasaxcTtaH). ®amunma asTopa: BepoHuKka C. AbykeHoBa, Hagenaa M.CnaByeHKo,
l'ynbHa3 T.KapTbaeBsa.

“Tapbaratain” MeMNeKeTTiK VYATTbIK TabufM NapkiHiH XaHAikTep dayHacbIHbIH
2PTYpPAiNiriH 6aranay, OHbl MOHUTOPUHTINEY, CaKTay KaHEe OPHbIKTbI NanaanaHy
https://zool.kz/kz/zhobalar/ayatalan-zhobalar/oczenka-raznoobraziya-fauny-
nasekomyh-gosudarstvennogo-naczionalnogo-prirodnogo-parka-tarbagataj-ee-
monitoring-sohranenie-i-ustojchivoe-ispolzovanie/

B.J1. KaseHac. Potowme ocbl (Tun YneHuctoHorme, knacc Hacekombie). Cepus
«*K1BOTHble KazaxcTaHa B poTorpadumax». - Aamatsl, 2013. - 160 c.

MpAMoKpbinble (orthoptera) B eCTeCTBEHHbIX M aHTPOMOrEHHbIX NaHAWadTax cemm-
apUAaHbIX M aPUAHbIX TEpPUTOPKUIA LeHTpa asmn M.T. Ceprees
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KANObIK CYIAPABI KAUTA NAMOANAHY
MYMKIHAIKTEPI *KXOHE CY PECYPCTAPbLIH
TUIMA| BACKAPY

Ncaes faHu Mcaynbl

TEXH.F.K., Npodeccop m.a., Koxka AxmeT Acaym aTbiHAaFbl XanblKapasiblk Ka3aK-TypiK
yHuBepcuTeTi, TypKicTaH, KasakctaH Pecnybankacsi.

HapmaxaH Airyn MyxuTKpi3bl

Koxa AxmeT Acaym aTblHAAFbl Xa/iblKapablK Ka3aK-TYPIK YHUBEPCUTETIHIH MarnCTpaHTbl,
TypkicTaH K., KasakcTtaH Pecnybamkacsi.

AHpaTtna. Cy pecypcTapbiH YTbiMAbl Hackapyda afblHAbI Cyabl Ta3apTy MEH OHbl MaKcaTKa
CoMKec KalTa naaanaHy esapa bannaHbICTbl MiHAeTTep 6obiN Tabblnagsl. MakanaHbliH MaKcaTbl
— KaNablK CyfapdblH Kypambl, Ta3apTy TEXHOOrMANAPbI KaHe KalTasama KoAaaHy Tanantapsl
apacbiHAafbl HaNaHbICTbl KYMenen, aBTOXYY KaCiNnopblHAAPbl YLWiH TEXHOAOTMMANbLIK LWeLlim
TaHOay eswemaepiH Herizgey. 3epTreyae KasaKCTaH fasibiMOApbiHbIH, KoHE XasblKapanblK
aBTOpP/IApAblH, KapuANaHbIMOAPbIH iPiKTeYy, CanbIiCTbipManbl Tangay, HaTWMXKenepAi cananbik
UHAKTAy KOHEe TexHOMOMMAMbIK Cbi3baHbl  KypacTblpy oa4ictepi  KondaHblngsl. Tanpay
MeXaHMKanblK Ta3apTy MeH MyHan eHimgepiH 6enyaiH 6GacTankbl KOPFaHbIC KbI3METIH
aTKapaTblHbIH, an TYPaKTbl 3MY/1bCUANAP MEH epireH 3aTTap KOCbIMLLA eHAeYAdi KaXKeT eTeTiHiH
KepceTTi. TexHoMornanapabl CanbiCTblpy HEris3iHAe cy canacblHa Kapah e3repTifeTiH caTbiiap,
KalTapblaaTblH CY afblHbl, Ta3a CYMeH TO/bIKTbIPY aHE KaNAblKTapAbl 9KETy KamMTblafaH cbi36a
yCbiHbINAbl. KanTa nanpganaHy OafbiTTapbl 6aKbliay KepceTkiwTepimeH ©GannaHbICTbipbiAabI.
Heri3ri HaTU»e — cyapbl BapbiHLLa TEPEH, Ta3apTyFa eMeC, HaKTbl KO/AaHYyFa XEeTKINiKTi api TYPaKTbl
canafa KON »KeTKi3yre HerizgenreH TaHgay TopTibi. YCbIHbICTAp LWafblH KbI3MET KepceTy
KaCiMOpbIHAAPbIHbIH, cy ecebiH, »abablK KYTIMiH KoHe TeriHainepdi 6ackapyblH eTingipyre
apHanfaH.

TyliH ce3pep: afblHAbI Cy; CyAbl KalTa namaanaHy; cy pecypctapbiH 6ackapy; aBTOXYY;
Koarynsuma; membpaHanblk Ta3apTy; Cy canacbiH 6akblaay.

Kipicne

Ka3aKCTaH »KafaalblHAA afblHAbBI CyAbl KalTa NnaaanaHy Tabufn Ke3aeH afblHaTbIH CyFa
CYPaHbICTbl TEMEHAETY/iH KaHe NacTafbllTapablH KOpLafaH opTafa TYCYiH WekTeyaiH bipneckeH
Kypanbl peTiHAe KapacTbipblaybl THic. M. C. KaamaxaHoBa XaHe apintectepi OpTanbik A3nagasbl
TasapTy KyMenepiH Tangan, KanTanama KONAAHYAbIH, TUIMAIAINT TEXHONOrMAMEH KaTap
CaHUTaAPMUANBLIK KayincCi3aikke, nandanaHy TapTibiHE »KoHe MOHUTOPUHIKE Tayenndi EeKeHiH
KepceTteai [1]. Byn Ty»XblpbiM cyAbl Ta3apTblaAfaH pecypc peTiHae Hackapyabl Tanan eteai.

K. OcnaHoB »KaHe apinTecTepiHiH AIMaTbl Ta3apTy Kypbl/bICTapblHa apHaafaH 3epTTeyiHae
HaKTbl afblH Kypambl MeH *K0banblK PeXUMHIH CIMKeCcTiri, TyHAbIpY, benceHai TyHbaHbl Hackapy
oHe cy TeHrepimi bipre KapacTtbipblafaH [2]. JemekK, »KabablKTbiH, 60aybl KETKIMIKCI3: cyablH
KesieMi MeH canacbl e3repreHae TeXHONOTUANBIK PeXxum ae benimaenyi Kaxer.

C. b. AHanbsAHOBA KaHe apinTecTepi EpTic anabbiHAafbl engi mekeHaepAiH, Ta3apTblafaH
TYPMbICTbIK, CYbIH Cyapyfa *apamMAplnbifbl OOMbIHWA OafanafaH. 3epTrey MOHAbIK Kypam MeH
TOMbIPAKTbIH, Ty34aHy KayniH Keke TeKcepydiH MmaHbi3biH awaabl [3]. A. b. EcKaHOB oHe
apinTectepi moamMdUKaumanaHFaH noanmaTuneHTepedTanaT membpaHanapbiHA? MOAENbAIK Cy-
Mal amynbcuanapbiH 6enyai 3eptrereH [4]. byn HaTuxRenep membpaHanbik 6eayaiH MyMKiHAiMH
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cMnatTanapl, ananda onapAbl Kypambl aybicnanbl aBTOXYY afblHAbICbIHA TiKenen Keuwipyre
bonmanapl.

K. MenpamKynoBa KaHe apintecTepi Tabufn ueonnT KabaTblHbiH TepeHairi cyapyfa
HafbITTanfaH KOCbIMLIA Ta3apTyfa oCep eTeTiHiH KepceTKeH; Taxipubenep TaH3aHUAAAFbI
TYPaKTaHAbIPY TOfaHbIHbIH CybiIMeH opbiHAanfaH [5]. KasakcTaHabiK yibiMaap KaTbiCKaH T.
MEKUAMMaHbIH 3epTTeyiHae aBTOXKYY CYyblH MUKPOOBTBIK OTbIH 3/1EMEHTI MEH MEeTaI/1-OpraHnKasblK,
Kypblnbimaapapl GipikTipin eHaey KapacTbipbiaFaH [6]. 3. Capmyp3uHa KaHe apinTecTepi
HaKkTepuAnbIK KaybIMAACTbIKTaPAbIH OPraHnKanblk NacTaHyabl a3alTy aneyeTiH baranafaH [7]. byn
KYMbICTAP OMONOTUASNBIK KaHe copbuMANnbIK daicTepAiH, MyMKIHAITH allabl; WafblH KSCINOPbIHFA
EHri3y YLWiH 0N1apabiH TYPaKTbI/IbFbl MEH KbI3MET KepceTyi beiek baranaHybl Kepek.

Lletenaik eHbektepae B.-X. KyaHb »KaHe apinTecTepi aBTOXYY afblHAbIIAPbIHA bipHelle
aaicTi ynnectipyai Herizgenai [8]. 3. b. leHaep »KoHe apinTecTepi 3/eKTPOoKoary aumaHbi
HaHocy3yMeH BipikTipreH [9], an B. Tomuak kaHe apinTecTepi yabTpacysri membpaHaiapbiH y3ak,
nanganaHyaa Tasanay KaxkeTTiriH kepcetkeH [10]. M. Ad3anabiH, To6bl Tabusn npouectepre
HerisgenreH amHasbiM KYMEeCiH HaKTbl HbicaHdapaa 3eptrereH [11]. ®. Kasembelrn xoaHe
apinTecTepi TEXHONOTMANAPAbIH 3KONOMMANbIK-NaAaNaHy WeKTeynepiH canbicTbipFaH [12]. A. [ln
OHe opinTecTepi KaWTasama cyapyda asoT »KyktemeciH 6ackapyabl Kapactoiprad [13].
HurHaKkTanfaH Toxipnbeae alWwbIK KanfaH NpPakTMKaAbIK Macese — facTafblll TYPiH, Cy canacblH
YOHE KaCiMopbIHHbIH, NandanaHy MyMKIHAITIH 6ip wWewim TapTibiHe BipikTipy.

3epTTey MaKcaTbl — KaAdblK CY KypamblHa XKaHE OHbl KailTa KOA4aHy MaKcaTblHa CaMKec
Ta3apTy cbi3baCbIH TaHAAY BWEMAEPIH KyMenen, aBToXyY YLIWiH MHXEHEPIK YCbIHbIC Heri3aey.
MiHaeTTepi: NacTaHy epeKLLenikTepiH Tangay; TeEXHONOrMANapablH, MYMKIHAIMN MEH LIEKTeynepiH
CaNbICTbIPY; KaWTanama KoNZaHyAbl HaKplnay KepceTkilTepimeH 6alnaHbICTbIpy; CYy alHaibiMbl
MEH KanaplK afblHAAPbl KAMTbIIFaH Cbi3ba yCbiHY. FbiNbIMM }KaHa/bIFbl OCbl ©NWEMAEPAI LaFbIH
KoCiNopbIH *KafdalblHa apHanfaH e3apa OalnaHbICTbl TaHAay TopTibi peTiHae KyWheneymer
anKbIHAaNaabl.

3epTTey matepuangapbl MeH ajicTepi

MaTepuangap TaKblpbil  asaCbiHAQ KapuanaHfaH eHOeKTepaeH ipikTenai. [3aey
YpPHaNJapAblH pecmu calTTapblHAa *aHEe YHWBEPCUTET pPeno3nTopuinepiHae «wastewater
reuse», «carwash wastewater treatment», «water-oil separation», «CTO4YHble BOAbI»
TipkecTepimMeH  Ryprisingi. IpikTey enwemaepi: TaKbipbiNKa COMKECTIK, TeKcepineTiH
bubnmnorpadusanbik AepekTep, adicTeMe MeH Taxipube KarfgalnapbiHbiH, CUMNATTaNAYbl KoHEe
e3eKTinik. KopbiTbiHAbl Kopnycka 2022-2024 xbingapaafbl OH eKki eHOeK aHe bipikTipinreH
TazapTyabl HerizgenTiH 2020 Xblnfbl Bip *KYMbIC eHrizingai.

CanbICTbIpy NacTafbIlWTbIH KYWi, KOO MexaHM3Mi, KalTanama KoadaHy MaKcaTbl KaHe
nanaanaHy xyktemeci 6oMbiHIWA opbiHAanAbl. KapuanaHfaH HaTUKenep BacTankpl cy Typi MeH
Toxipmnbe ayKbIMblH ecKepin »uHaKkTandbl. Kectenep meH cbizba — aBTOPAbIK aHaAUTUKANbIK
UHaKTay ecebiHae anbiHabl.
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1-kecTe — AfbIH/AbI CyNapAbl Ta3apTy TEXHONOMMANAPbIH CanbICTbipManbl baranay

TexHonorua Heriari »kolblnaTbiH ApPTbIKLWbINbIK WeKTeynepi ABTOXYYfa
JTacTaHy KOJIAaHbINYbI
MexaHuKa-nblK | KoKplc, KyMm, | Kapanaibim; EpireH 3aTTap meH | bactanksl caTbl;
TasapTty WereTiH Ka/fKbiMa | KeriHri  »abablKTbl | TYpaKTbI waamapl wymeni
3aTTap KOopFanapl 3MYNbCUA Kanadbl | WoiFapy
Manabl 6eny EpkKiH, ipi Tamwbinbl | PeareHTcis  6eny; | bB3 MalycTafbill;
Mam Manapl KUHay TypaKTaHAbIp-faH | Kypamfa cam
3IMYNbCUAFA KoanecueHTTi 610K
YKETKINIKCI3
Koarynauua Konnouarap, ¥Ycak, nactaHyabl | PeareHT, pH | Kypam
XaHe SMYNIbCUANAHFAH HeniHeTiH ynnekke | Bakblnaysl, CbIHaMacbiMeH
bnorynaums Mal, bainaHbICKaH | aHanablpaipbl XUMUAMBIK WAam | TaHdanagbl;,  Kenid
OopraHuKa ynnek beniHeai
dnoTtauma Mannbl ynnektep, | basy wereTiH | Aya meH aHeprua; | Mannsbl afblHFa;
KeHin KanKbiMa | nactaHyabl beneai beTki Wwaamabl | TYHAbIPYAbIH,
benuweKkrep KUHay H6anamacsl
Cysy KoHe | Kanablk, KocbiMmwa Ta3apTy; | Kepi xkyy, KaHbify, | Cy3y — Kypamsa cau;
copbumsa benwekTep; MOAYNbAIK LWeLlim maTepuanapl copbumsa -
copbumanaHaTbiH aybICTbIpY KepceTinimmeH
epireH opraHuka
MembpaHa- YnbTpacysyse Makcatka cankec | biteny, KbicbiM, | COHfbl Watofa He
NIbIK 34icTep HoenlWweKTep; TbiFbi3 | XOFapbl cananbl Cy | XKyy; KOHLUEHTPAT | XKOfapbl cana KaxeT
MembpaHaaa Ty3ineni bonca
Ty34ap Aa
3anancolis- MuKpobTap MUKpobTbIK KayinTi | Malnbinbik — neH | KonaaHy KayniHe
LaHAabIpy TemeHaeTeni TY34bI/IbIKTbI cau; THimAainiri
KOMManab! Tekcepineai

BuonormanbiK  blAblPalTbiH - TYpPaKTbl OPraHWKanblK KykTemeae 6Huocy3ri Hemece
B6uopeakTop KOCbIMLLIA HYCKa 060aybl MYyMKiH [7]. MUKPOOTLIK OTbIH 3/EMEeHTI MeH MeTanl-
OpraHuKanblkK MaTepuanapl YMNecTipy aBTOXKYY CyblHa 3epTTenreH [6], bipaK WafblH KaCiNOpbIHFa
eHri3y MaTepuranblH TYPaKTbIAbIFbl MEH NalAanaHy LWblfbiHbIH 6afanayabl Tanan etTeai.

Tabufn npouecTepre HerisaenreH xynenep ae 6anama ycbiHaabl. Ad3an KaHe apinTecTepi
MaKicTaHOafbl YW KOMIK XYYy HbICaHblHAA OCIMAIKTI Ta3apTy MOoAyabAepi MeH KyM CY3riCiH
BipiKTipin, eKi »bln oMbl BakblNaraH. bacTankbl OTTErIHIH XMMUANABIK TYTbIHbIAYbI 335-555 mr/n
HoNFaH; Kep acTbl afblHAbI KacaHAbl OaTNaKkTbl MOAYAbAEH KEWiH OHbIH TOMeHAeyi HbicaHaap
6olbiHWa 97-98%-fa skeTkeH [11]. Byn — aTanfaH KepceTKill NeH 3epTTey KafaanblHbiH, HOTUXKECI.
KasaKcTaHa OCbIHAAM KyMere KaxKeTTi ayMaK, CyblK Ke3eHJeri XYMbIC XaHe MayCbIMAbIK,
TYPaKTbI/IbIK *KeKe Herizgenyre Tuic.

Kalitanama cyabl KONA@HY OHbIH LUbIFy TEriHEH »KaHEe COHFbl TYTbIHYLWbl TanabblHaH
H6acTanazbl. KacinopbiH iWiHAe oN KabablK NEeH ayMaKTbl TEXHUKA/bIK KyyFfa, aBTOXKyyAa anapiH
ana cynaHAablpy MeH Heri3ri Kyyfa 6asblTTanybl MyMKiIH. KeNiKTi COHFbI Wato Ke3iHae KanablK Ty34ap
MeH KaTTbIMbIKTbIH, JaK Kandblpy blknanbl Keke 6afanaHadbl. TEXHONOTMANBIK *Kapamabl/iblK
CYAbIH TYCCi3AiriMeH faHa aHbIKTaAMaldbl; epireH 3atrap MeH MUKPODBUMONOIMANBIK Kafdan Aa
ecenke anbiHaabl [8, 9].

Cyapy YLWiH Heri3iHeH NanblKTbl Ta3apTblAfaH TYPMbICTbIK, HEMECE KypaMbl A31e/NAeHreH
@3re afblHAbl CYy KapacTblipblnadpl. Ty3 Melwepi, HaTPUMAIH KanbUMii MeH MarHuire KaTbliHachl,
KOPEKTIK 3N1eMEHTTEP KaHEe CaHWTapUANbIK KOPCETKIWTep TOMblpak NeH eciMAiK *KafaalbliHAa
baranaHaabl [3, 5]. J/In XoHe apinTecTepiHiH 3epTTeyi TasapTbiaFaH CyMeH KesjeTiH a30TTbl
TbIHAWTKbIW MEH Cyapy PexMMiHe KOCbIn ecenteyaiH MaHbi3blH KepceTeni [13]. CoHAbIKTaH
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aBTOXKYY CYbIH YKaCblN KeneKKe BafbiTTay OHbIH, TEXHUKABIK KYYFa KapamablablFblHAH aBTOMATTbI
TYPAE TyblHAAMaNabI.

BackapyablH 6acTanKkpl Kypaabl — Tasa Cy KipiciH, KalTa HepineTiH cyabl XaHe XyheaeH
oKeTineTiH afblHAbl Genek ecentey. CanbicTbipy OipAen KeseH MeH KbI3MET Kefemi YLiH
Xyprizineai. KalTanama cyablH, onepaumsnapra bepinreH kannbl cyaafbl YAECiH TeMeHAeri
KapanaliblM KepceTKilluneH cunattayfa 6onabl:

VK
Vk + VT

MyHAaa R — KaliTa naganaHbinaTbiH CyabiH yaeci, %; VK — ecenTik KezeH e onepauuanapsa
KalTapbinFaH cy kenemi, m*; VT — con onepauusanapra Tikenein Hemece TOMbIKTbIPY apKbi/bl
6epinreH Tasa cy kenemi, m3. bip altHanbIM Cybl 9p NanaanaHbliFaH callbiH ecenke anbiHaabl. by
KepceTKill MembpaHaHblIH, CY LWbIFbIMbIHA TEH, EMEC YKOHE Ta3a Cy YHEMIH e3AiriHeH aanenaemenai:
yHeMm Bip Kbi3ameT bipairiHe WwakKkaHaafbl BYPbIHFbI }KaHE KEeNiHTi Ta3a Cy WbIfbIHbIMEH TEeKCepineai.

X 100 %

2-KecTe — Ta3apTblafaH cyabl KaiTa nNanaanaHy barbITTapbl }aHe DaKblaay KepceTKillTepi

ManganaHy 6arbIThl

MaHpbl34bl cana
KepceTKiwTepi

HaibiHaay catbliapbl

KonaaHy wapTrapbl

KaTTbIIbIK, OPraHUKasbiK,
Kanzapik,

KaxeT 6Honca HaHocysy
Hemece Kepi ocmoc

ABTOXYYAa angdbiH | JIalnbiabIK, KanKbiMa | MexaHWKanblK TasapTy, | MababikKka yhnecimainix;
ana KoHe Herisri | 3aTTap, MyHan eHimaepi, | manabl 661y, KaKeT | KbI3MEeTKepAiH,  *KaHacysl
Kyy bB3, pH KOCbIMLLA eHaey MeH a3p030/b/j baranay

KenikTi CoHfbl Wato | MuHepangaHy, AnablH  ana Taszapty; | Jak Kanablpmaybl; canacel

TYpaKkTbl cy; benek bepy
xeici

MWKpOBMonorns
KabablK neH | Kasikbima 3aTTap, | Cyay KoHe Kypamfa | AdammeH aHacyapl
AyMaKTbl Mannap, Ty34ap, | calkec KOCbIMLLA | eCKepy; aybl3Cy »eniciHeH
TEXHWKAbIK, Yy CaHUTapUANBIK, TasapTy beny
KepceTKiwTep
Kacbin enekTi | Ty34blNbiK, HaTpuhnik | Cy Ke3iHe conkec | Tonblpak neH ecimaikke
cyapy Kayin, a3oT, | BuonornAnbIK He | apaMablblK; cyapy
MMKPOBKNONOTMA, YbITTbl | KOCbIMLIA BHAEY PEXMMI;  CaHUTAPUANbIK
3aTTap baranay

ABTOXYY afblHAbICHI KOAIK OeTiHeH wWaMblafaH KyM, LWaH, TOMblpaK, Mal XKaHe Xyy
peareHTTepi apanackaHZa Ty3inedi. Kypambl Kenik TypiHe, MayCbIMfa KaHe XYFfblll 3aTKa
HbannaHbicTbl e3repeai [12]. BB3 mall TamibiNnapblH cyda TypaKTaHAbIPbIN, 3MYyAbCUA Ty3emj,
COHAbIKTAH DeTTeri epkiH manabl 6enin any GyKin MyHail eHimiH »KoMmanabl. Kankbima 3atTap
CYy3riHi biTece, epireH opraHuMKa MeH Ty3Jap MeAdip cyda Ja CakTanybl MYyMKiH. bacTankpl
Tekcepyae pH, KankbiMa 3atTap, NanabiiblK, MyHalt eHimaepi, BB3, an1eKTpeTKI3riwTiK XaHe
OTTETiHIH, XMMUAABIK TYyTbIHbIAYbl aHblKTanaabl. COHFbICbl — TOTbIFaTblH 3aTTapAblH, KMUbIHTBIK,
KYKTEMECIH CMNATTaNTbIH KOPCETKILL.

MexaHWKanblK TazapTy TopAa ipi KOKbICTbl YCTaM, KyMYCTafblliTa ayblp MWHEpanapblk,
benweKkrepai wekTipeai. TyHAbIPFbI Oasy afblH KafaalblHAQ LWereTiH KajakbiMa 3aTTappl
beneni. byn catbl copfblnapApbiH, KaskanyblH aHe KeMiHr »KabablKTblH YKTEMEeCiH asanTtagpl.
OHbIH, WeKTeyi — yCaK KONAOMATap, TYPaKTbl SMyAbCMANAP MEH epireH 3atTapApblH, TOJbIK,
yCTanMaybl. TEHECTIPY blAbICbl KyY Ke3iHAEer Y3iKTi Kenyai }ymcapTabl; Kenemi eH »ofapbl afblH
MEH XYMbIC KecTecCiHe Kapal ecentenedi. TyHFaH KYM MeH LWAaMAbl YaKTblabl WbiFapy Nanaansi
Kenemai caktananl [2, 8].

MyHain eHimaepiH 6eny TbiFbl3AblK alblpMacbliHa XaHe KoanecueHuuAra, AFHU Mai
TamlWblnapbiHbiH, BipiryiHe Herizgeneai. MalycTafbilWTa ipifieHreH epkiH Malt beTke KeTepiin
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WHanaabl. bByn Tacin peareHT LWbIfbIHBbIHCLI3 BacTanKbl KYKTEMEHI TomeHaeTeai, Bipak *KyfblLl
3aTTap TypaKkTaHAbIpFaH ycak Tamliblnapra acepi wekteyni. COHAbIKTAH Kanablk MyHan eHimaepi
KepceTKilli })ofapbl 60/1ca, TEK MalyCTarbIWMNEH WeKTeNy Herisci3 [4, 12].

Koarynaumana peareHT ycak benlekTepaiH TypaKkTbinblFbiH 6y3aapbl; GAoKyAsUMAAa oNap
Hbany apanacTbipy apKblabl ipi yanekTepre bipireai. Yanektep TyHAbIpymeH Hemece GpaoTaumameH
beniHeni. Daic NanNbINbIK NEH IMYIbCUANAHFAH Mai YKTEMECIH a3alTyFa Kapanabl. PeareHT nex
pH Taxipnbenik apanacTbipy CbiHaMaCbIMeH TaHA4anadbl: apTbiK MeWEP XUMUANBIK LbIFbIH MEH
WNam KejieMiH ecipefi. IJNeKTpokoarynauMaza yKcac KoaryiaHT Temip He  a/ltoMUHWUR
3/1eKTPOAbIHaH Ty3ineai; MyHAa 371eKTP SHEPTUACHI, 3NEKTPOATbIH, XKYMCaAybl *KaHe NaccMBaLUMACDI
eckepinegi [9, 12].

dnoTauma ycak aya KeniplwikTepiHe »KabbiCKaH XeHin benwekTep meH Mmaiibl yAnNekTepai
cy beTiHe wbirapagbl. On 6aay wereTiH facTaHyabl 6enyre Konawbl, KoaryasumsaaaH Kewi
TYHAbIPFbIWTbIH, Ganamacbl 6ona anaapl. KbicbiMabl aya Kyheci meH 6eTKi wnamapl *KUHay
MeXaHM3Mi KbI3MET KepCeTydi KaxkeT eTeqi. AyaHblH Oepinyi Hemece yanek Ty3inyi Oy3biica,
TasapTy TYPaKTbIbIFbl TOMeHaena [8, 12].

TyMipWiKTi cy3ri KanfaH KaTTbl OesiwekTepai kabaTbiHAa ycTanbl; copbeHT, mMbicasbl
benceHaipinreH Kemip, Kenbip epireH opraHMKasbik 3aTTapdbl OeTiHe »KuHakTanabl. Copbums
TUIMAINIT 3aTTbiH, TabUFATbIHA, }KaHACy yaKbITbIHA KoHE MaTepUanblH, KaHblfFyblHa Tayenai. Cyari
Kepi *Kyblnazbl, cOpbeHT aybICTbipblAaZbl HE KannbiHa KenTipineai. LleonnT GonbiHwa 3epTTey
KabaT TepeHAiriHiH MaHbI3blH KEPCETKEHIMEH, OHbl Bap/bIK NacTafbllW NeH Ty3fa ambeban wellim
aeyre 6onmanapi [5].

YNbTpacy3y KalKbiMa KaHe aMy/IbCUANbIK BenlekTepai membpaHameH ycTanasl, anamaa
epireH Ty34apapl *KeTKiNikTi 6benmeni. HaHocy3dy Hemece Kepi 0OCMOC Ty34ap MeH KaTTblabIKTbl
TOMEHZEeTy KaxeT OonfaHaa KapacTbipblnazbl. AnabiH ana eHAey membpaHaHbiH biTenyiH
asalTapl; KbICbIM, Yy PeareHTTepi KaHe KOHLEHTPaTTbl 9KeTy WbIfblHAapbl cakTanaabl [9, 10].
3anancbi3gaHaplpy aspo30/b, KaHACy KaHe caKkTay Kayni OafanaHfaHHaH KeliH TaHdanagbl.
YNbTPaKyriH eHaey Mesaip Cy MEH XeTKINKTI cayieneHyai Tanan eTedi, cakTayda Kangblk
KOpfaHbiC Bepmenai; XMMWUANbIK Tacinae A03a, KaHacy YaKblTbl XOHE Kanfdblk peareHT
H6akblnaHaabl [1].

HaTuxenep xoaHe Tasikblnay

CanbICTblpy HaTMMKeCi — TasapTy cbi3bacblH NacTafbill KyWi MeH cyAdblH, KOAAaHblayblHa
Kapal Tanday TapTibi. IcKe acblipyda OHIMAINIK, anaH, nanganaHy WbIFbiHbl KaHe MNepcoHan
OanbiHabIFbl eckepineai. LLafbiH aBTOXKYYAa MexaHMKanblk 6oy, maycTay XaHe cy3y bacTanksl
Heri3 6ona anafbl; cana pactasmaca, KOCbiMLLA CaTbl eHrizinea;.

TypakTbl amynbcua 6acbim 60/1ca, Koaryasums MeH yanekTi 6eny KapacTblipbliadbl. AfbiHbl
V/AKEH HblcaHaa GAOTaUMAHbI aBTOMATTbl MO/LIEPSEYMEH YUAECTIPY opbiHAbl BONYbl MYMKIH.
COHFbl WAto YLLIH KATTbIAbIK NeH Ty34ap Keaepri KenTipce, ocbl onepaumasa apHaafaH cy 6enirid
MembpaHanblK eH4ey YCbiHblIaabl. [eHaep KaHe apinTecTepi 25 °C TemnepaTypaa, 250 aitH/MuH
apanactbipyZa Temip anekTpoAneH andblH ana eHgen, keniH Desal 5 DL HaHomembpaHacbiH
KonaaHfaH. Ocbl yinecimae xnopua 60MbiHIWE 92%, 3N1eKTPOeTKI3riwTiKk 6oMbiHWa 80%, »annbl
KaTTbl/bIK, 6oMbiHWaA 90% TemeHaey anbiHFaH [9]. bynap — yw 6enek kepceTkiw 6HoMbiHLWA
ToXipmnbe HaTUKeNepi; YCbIHbIIAaTbIH KOHAbIPFbIHbIH, OHIMAINIM HaKTbl XKafaanaa Tekcepines,.
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Ta3a cymeH TOMBIKTHIPY

To MYCTaFBIIII axeT bosca:
LBTORy > p’TIé¥ E(¥Ti , > KO&FKJIH Ysl; TYH/bI
oIeparsUIapsl _TenecTIpy, YALUA; TYHABIPY
epKiH Malizibl 6oy HeMece (ioTarus
A
Cariasbl 6aKpiiay Kaxet 6omca Cy3y; Tanzayra cait
JK9HEe CYZbl « 3aJ1a/IChI3aH/bIPY; copbnust Hemece
Kaiita bepy Ta3apThbUIFaH Cy KOpbl MeMOpaHaJIbIK, eH/iey
Y
Kym, Maii, mnamzs! 6esek akeTy
A
BakpU1aHaThIH Cy 66iri — KeJTicireH 9KeTy >KOJIbI KoHLileHTpaT >kaHe Kepi XYy Cybl

1-cypeT — ABTOXYY afblHAbINAPbIH Ta3apTy KaHe Cyapl KarTa naiaanaHy cbizbach

Cy3ri XKyy Cybl, MalNbl WAAM XaHEe KOHUEeHTpaT 6enek ecenke anbiHagpl. Ty3 XuUHaNfaHaa
afblHHbIH, Bip Geniri aKeTinin, Tasa cy Kocblnadbl. KyTiMm »Kocrnapbl Cy3ri KbICbIMbIH, COpOeHT
KaHbIFYbIH, peareHT NeH aHeprma WbifbiHbIH KAMTUAbLI. MembpaHaHbl XUMUAbIK Ta3anay KameTTiri
y3aK NanganaHy HaTuxenepimeH Herisgeneai [10].

KopbITbIHAb!

fbiibiMK KapuanaHbiMaapabl Tanday KandblK CynapAbl KalTa nakganaHy MyMKiHAIr
HacTankbl afblHHbIH, KypamblHa, Ta3apTy TEXHOMOTUACHIHbIH, TUIMAININIHE KaHe CyAblH, KeWiHri
KONA@HbINyblHA KOMbINATbIH TananTapfa Tayenai ekeHiH kepceTTi. OcbiFaH 6alinaHbICTbl Ta3apTy
KYMeCiH TaHAay NacTafbllUTapAblH TYPIH aHbIKTayAaH 6acTanbin, KasKeTTi Cy canacblH KAMTaMachI3
ETYMEH »K3HE OHbIH TYPaKTbINbIFbIH DaKblNayMeH Kanfacybl TWic. TazapTblafaH Cyabl TEXHUKANbIK,
KaXKeTTiNiKTepre, »Kyy onepauuanapbiHa Hemece cyapyfa OafblTTay ap KOAZaHy CanacbiHbIH,
TEXHONOTUAIK KIHE CaHUTAPUAbIK epPEKLIEeNiKTePiH eCKkepyai Tanan etes,.

ABTOYY OPbIHAAPbIHbIH, afblHAbI CyNapblH KapacTblipy HipHelle Ta3apTy SAiCiH yihnecTipy
Ka*KeTTiriH aiKkbiHAaAbl. MexaHWKanblK Ta3apTy MeH MalycTay KyMabl, KankbiMa GenliekTepai
OHE epKiH MyHal eHimaepiH benyre MymKiHAIK 6epedi. AN TYpaKTbl SMY/IbCUANAP, XKYFblLL 3aTTap
KoHe epireH KocblnbicTap 6onfaH Kafgalpa Koarynauma, dnotaums, copbuma Hemece
MembpaHanblk eHaey 6acTanKpl cy TandayblHblH, HITUMKECIHE CalMKec TaHAanadpl. ¥CbIHbIAFaH
TEXHONOTUANBIK Cbl3Da HETI3ri }Kyy MeH COHfbl LAt onepaumanapbiHbiH, TaNanTapbiH aXblpaTbimn,
KOCbIMLLA @HAEY /i KaXKeT eTETIH CY afblHbIH KeKe AalblHaayFa HerizaenreH. MyHaam Tacin TasapTy
CaTblNapbIHbIH, KYPaMblH KSCINOPbIHHbIH, HAKTbl XKafdanbiHa benimaeyre MymKiHAIK bepeai.

KanTanama cy naganaHyablH TYPaKTblIblFbl CY LbIFbIHbIH €CEMNKE aNYMEH, canaHbl XKyneni
HaKkblnaymeH »KaHe »KabablKKa YaKTblabl KbI3MET KOPCETYMEH KamTamacbi3 eTifeai. AHanbim
HapbICblHAA epireH 3aTTapAblH, *KUHAYbIH LEKTeY YLiH Ta3a CYMeH TObIKTbIPY, afblHHbIH Oenrini
6ip BeniriH aKeTy »KaHe Ty3ineTiH KanablkTapabl backapy KapacTbipblaybl KaxkeT. KasakcTaHaafbl
LafblH KbI3MET KepCeTy KacinopbiHAapb! YLLiH OCbl Wapanapasl bipTyTac xkyhe peTiHae eHridy Tasa
CY TYTbIHYbIH TOMEH/ETYTE }IHE Cy PECYPCTAPbIHA TYCETIH XKYKTEMEHI a3alTyra MyMKiHAIK Bepea;.
LewimHiH NpakTUKaAbIK TUIMAINITT KON MEeTKIi3iAreH cy canacbl, HaKTbl YHEM XaHe nanaanany
WbIfbIHAAPbLI BOMbIHLWA HafanaHybl THIC.

KapxblnaHy Kesi: 3eptrey N2101235515-GreenCA-ERASMUS-EDU-2025-CBHE-STRAND-2
FPAHTTbIK KenicimwapTbl 6oMbiHWa «OpTanblK A3naaarbl TyPakTbl Aamy YUWiH Cy canacbiHAafbl
«Kacbln» binim bepy» («Greening water education for sustainable development in Central Asia»)
aTTbl Erasmus+ xanblKapanblk rPaHTTbIK *Kobacbl ecebiHeH opbliHAANAbI.
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MEDIA POLARIZATION AND POLITICAL
FRAMING IN GEORGIA

The 2024 Parliamentary Election and the Subsequent Political Crisis
Giorgi Abazadze
Akaki Tsereteli State University, Assistant Professor, Doctor of Mass Communication

Abstract

This paper examines how major Georgian media outlets framed key events surrounding the 26
October 2024 parliamentary election and the political crisis that followed. Using an event-based
comparative approach, it considers secondary media-monitoring evidence and selected reporting
by television, radio and online outlets. Four frames guide the analysis: institutional legitimacy,
electoral legitimacy, conflict, and European integration/sovereignty. The findings suggest that
media polarization was not static: the central object of political contestation shifted from electoral
competition to the legitimacy of election results and parliament, and then to the country’s
European trajectory. Differences between outlets appeared not only in the events they selected,
but also in terminology, source attribution, the assignment of responsibility and the prominence
given to particular actors. The paper argues that event-based framing helps explain how a shared
political event can acquire competing meanings in a polarized media environment.

Keywords: media polarization; political communication; framing; Georgia; parliamentary
elections; legitimacy; European integration

1. Introduction

Georgia’s parliamentary election of 26 October 2024 was followed by a prolonged political
confrontation over the election results, the legitimacy of the newly elected parliament, protest
and the country’s European future. News media became important arenas in which these events
were interpreted. In a polarized media environment, outlets may report the same event while
assigning it different political meanings through headline choices, terminology, source selection,
ordering of information and the prominence given to competing explanations.

This paper asks: how did major Georgian media outlets frame key events surrounding the 2024
election and the subsequent political crisis, and how did these frames change as the conflict
developed? Rather than deciding which political side was correct, the analysis examines how
claims were attributed, contextualized or presented as the outlet’s own account.

2. Conceptual approach and methodology

The study draws on framing theory, particularly the understanding that communication selects
and emphasizes aspects of an event in ways that shape its interpretation (Entman, 1993). It uses
a mixed-source, event-based comparative design, combining secondary evidence from
OSCE/ODIHR media monitoring, qualitative monitoring by the Georgian Charter of Journalistic
Ethics, the ISET Media (de)Polarization Index, and a purposive review of publicly accessible reports
about politically significant events.

The media sample includes Georgian Public Broadcaster/First Channel, Imedi, Rustavi 2, TV Pirveli,
Mtavari Arkhi and Formula, alongside the Georgian Service of Radio Free Europe/Radio Liberty
and Netgazeti. The analysis is organized around four frames: (1) institutional legitimacy,
concerning constitutional procedure and state institutions; (2) electoral legitimacy, concerning the
validity of results and the mandate of elected representatives; (3) conflict, emphasizing protest,
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police action, arrests and confrontation; and (4) European integration/sovereignty, concerning the
EU, external pressure and Georgia’s geopolitical direction.

The event-level sample is purposive, not exhaustive. Therefore, the paper treats its close readings
as comparative qualitative evidence rather than a complete statistical count of all media output.
Figures from external monitoring are identified as secondary data and are not merged with
researcher-generated counts.

3. Findings and discussion

3.1. Polarization before and after the election

The pre-election period provides a baseline for understanding the crisis that followed.
OSCE/ODIHR monitoring for 18 September—25 October 2024 reported marked differences in both
the amount and tone of coverage devoted to Georgian Dream. The party accounted for 82% of
campaign coverage on Imedi and 80% on Rustavi 2, compared with 61% on First Channel, 56% on
Formula, 52% on Mtavari Channel and 51% on TV Pirveli. The tone also differed: 80% of Georgian
Dream coverage on Imedi was positive or neutral, while the corresponding negative figures were
89% on Formula, 90% on Mtavari Channel and 91% on TV Pirveli (OSCE/ODIHR, 2024). These
figures do not establish that every individual item was partisan, but they indicate systematic
differences in the media environment.

3.2. From electoral legitimacy to parliamentary legitimacy

After the election, the main communicative dispute shifted toward the validity of the results and
the status of the new parliament. The governing party presented the result as a mandate to form
government, while opposition parties rejected the outcome and questioned the parliament’s
legitimacy. This distinction matters for framing analysis: a phrase such as “stolen election” is a
political claim whose presentation should be examined—whether it is attributed to a source,
tested against evidence, contextualized or adopted by the outlet.

The first sitting of parliament on 25 November provides a useful comparative case. First Channel
emphasized the institutional opening while also reporting on the protest outside. Imedi focused
on the formal basis of the session and the registration of 89 deputies. Netgazeti foregrounded that
only Georgian Dream deputies were present in the chamber, while opposition-oriented coverage
emphasized the disputed legitimacy of the parliament and presented the protest as a response to
an allegedly stolen election. The same event was thus interpreted through institutional continuity,
legitimacy dispute and democratic resistance.

3.3. European integration and the conflict frame

The announcement of 28 November concerning the postponement of opening EU accession
negotiations until 2028 changed the dominant political context and was followed by renewed
demonstrations. Government-oriented narratives could frame the position through sovereignty,
national decision-making and resistance to external pressure; opposition and protest narratives
could frame it as a departure from Georgia’s European trajectory. The ISET Media (de)Polarization
Index identified 28 November as a peak in media polarization, linking it to the announcement and
ensuing protests (ISET Policy Institute, 2024).

Coverage of the following night increasingly focused on police dispersal, water cannon, arrests,
injuries, barricades and attacks on journalists. Outlets differed in which actions they placed first
and how they assigned responsibility. Conflict framing, therefore, is not simply the act of reporting
that confrontation occurred; it also concerns which actors are presented as responsible,
threatened, justified or victimized. Journalists themselves became targets during the protests,
further entangling media institutions in the conflict they were covering.

4. Conclusion

The Georgian case suggests that media polarization during the 2024 election and subsequent crisis
was a dynamic process. The central object of contestation moved from electoral competition to
the legitimacy of results and parliament, and then toward European integration, sovereignty and
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street confrontation. The most consequential differences between outlets did not always lie in
whether an event was reported, but in which facts were made salient, whose explanations were
privileged, how responsibility was attributed and whether competing claims were contextualized.
The analysis does not establish that all outlets were equally biased or that all political claims were
equally supported by evidence. It instead highlights the need to distinguish verified facts from
attributed political claims and editorial framing. Future research could strengthen this event-
based approach through a larger archive of broadcast transcripts and online articles, independent
coding by multiple researchers and reported intercoder-reliability measures.
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TABUFU YKSHE TEXHOTEHAIK TUMC
KYPAM b LLUMKISAT HETI3IHAET]
EANIAHBICTBIPFBILL MATEPUATIAP:
SEBM LLONY

HypTepe oniwep FanbimKkaHynbl

MArnCcTpPaHT, MHXeHep, J1.H. l'ymmnnes atbiHAafbl Eypa3na yATTbIK YHUBEPCUTETI
BaimeHoBa N'ynbHa3 PaxMMOBHa

Hay4yHbIh pykoBoamTenb AokTop PhD, /1.H. T'ymunnes aTbiHAasbl Eypasuna yaTTbIK
YHUBEPCUTETI

1. Kipicne

KypblaibicTa rvnc 6arnaHbICTbIpFbilWUTApbiHA AEereH CypaHbIC ellkallaH TeMeHaereH emec,
MYHbIH, TYCiHIKTI cebenTtepi 6ap. TexHO/NormAChkl KMblH eMec, LeMEHTNEH CafblCTbIPCaK, IHepPrus
anaekanaa a3 »Kymcanagpl - bipHewe ece. abablKKa CanbiHATbIH KapKbl Aa, MeTann Aa Ken
KeTnenai. [lByBOAHbLIN TMNC KapTblnan cynbl Kynre 140-220 °C wamacbiHAa-akK eTedi. KanHkepAa
Kynaipyre 6ynaH anaexkanaa »Kofapbl TemnepaTypa KepeK, COHAbIKTAH OTbiH LibIFbIHbI A3,
aTMmocdepara TacTanatbliH CO2 menwepi ge mynge backa geHrenge [1, 2].

Bipak Tabufu rnnc Tacbl Ke3 KenreH eHipae Tabbina bepmenai. KeH opHbl anbicta 60ca,
TacbiMangay LWbIFbiHbl OHIMHIH, ©3iHAK KyHblHa eaayip acep eTeni. Con cebenTi KenTereH
3epTTeyLinep eHepKacinTiH, riunci 6ap KanablkTapbliHa Hasap ayaapaapl - ocdormnc, UMTPOrunnc,
6oprunc, GTopaHrMAPUT CUAKTbI. DNeMae MyHAaM KanAblKTbiH enyaeH actam Typi 6ap ekeHi
6enrini [3]. OnapablH, *bla calbiH Ty3i1E€TiH Konemi DaMnaHbICTbIPFbIW aay VIiH eHAIpiNeTiH Taburm
TMMNC TacbiHaH aHafFyp/IbiM Ken.

Bi3aiH en ywiH 6yn macene Karas XKy3iHAEr Kbi3bIFyLLbIAbIK KaHa emec. Tapa3aa KapaTtay
dochopuTTepiH eHAenTiH, docdop KbllWKbIAbl MEH MUHEPANAL! ThIHANTKbILL WbIFAapaTbiH 3aybITTap
bap, an onapaplH, yiHAinepiHae docdormnc oHAaraH Kbla 6OMbI KMHaANbIN Kenedi [6, 7]. On
WWKi3aTTbiH, canacbl 6ip KanbinTbl emec. COHAbIKTAH OHbl Kypbiabic  MaTepuangapbiHa
naraanaHbac bypblH, KACUETTEPIH XKaH-KaKTbl 3epTTEN any Kepek Aen ONNaMbIH.

byn wonyga benropoatafbl BMTY wmm. B.l. LLyxoB fanbiMAapbiHbIH, €Ki KYMbICbIHA
TOKTaNaMblH. bipiHWI MmaKanaga /AMMOH  KbIWKblAbl  BHAIPICIHEH Ka/ifaH  UMTPOTrMUNCTeH
HannaHbICTbIPFbIL ajlblHbIM, O4aH *aPTblAalk Kypfak npecrey TaciimeH ByMbiMm »KacanfaH [3].
EKiHWiciHAe ywW KacinopblHHbIH, docdornnci Tabusn rmncned Katap 3epTTenin, WKKi3aTTbiH, Wbify
TeriHaeri ablpMallblbIKTap 6alNaHbICTbIPFbILLTLIH KACMETIHE Kanal acep eTeTiHi KkepceTinreH [4].
MeHiH oMbimiLa, Byn eki kymbic BipiH-6ipi »KaKcbl TOAbIKTbIpaAbl. LinTpornnc a3 menwepae
Ty3inenj, 6ipak Ttasa; docdornncTiH Kenemi opacaH, ececiHe Kocnachl Ker.

2. Tvnc Kypamapl KanaplkTapaaH 6ainnaHbICTbIPFbILL anyabiH Heri3ri aaictepi

Alfimova meH apintecTepi [3] runci 6ap KanablKTapAblH, KEHIHEH KOJ4aHbIIMaYbIHbIH,
bactbl cebebiH Oblnalt TyciHAipedi: Tabufn WKKI3aTKa apHaifaH aA4eTTeri pexkumaep MeH
KababIKTbl 0N1apfa CON KyMiHAe nanganaHy KubiH. KanablKTbiH blAFaNAbIbIFbl }KOFAPbl, TaOUFK
KymiHae 80%-fa AeniH KeTeai. benwekTepi ycak. An KocnanapabiH KYpambl MEH MBALLEPI LWKKI3aT
TYpiHe Ae, TEXHONOTUANBIK LMKATE Ae Kapal eaayip KyOblabin oTblipabl.
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9nebueTTi Tangan Kene, asTopsiap 6alNaHbICTbIPFbIW anyAblH YW KO/blH aTanabl.
ANFaLLKbICbI - aBTOKNABTA, *KOFapbl KbICbIM MeH TeMnepaTypada eHaey. ¥YbIMAACTbIPYbI *KafblHAH
eH OHalbl ocbl, bipak HaTuxKeciHAe GU3MKa-MexaHMKaNbIK KepceTKilTepi TomeH [-KapTblnak
rmapaT KaHa Wwoifaabl. bepikTiri 30 Mla-fa AeniH KeTeTiH a-MmoanduKkaumansl rmnc anyra 6onasasbl,
Hipak aHEepPrus WblFbliHbI XaHE apHaMbl }KabAbIK KaXKeTTiflir OHbl SKOHOMMKA/bIK TYPFblAaH TUIMCI3
eTefi. EKiHWICI - KYKIPT KbIWKbIAbIH peareHT peTiHae KodaHaTbiH KyMaipyci3 aaic. dHeprua as
KeTedi, Bipak npouecc Kypaeni, yHemi b6akpliay MeH cbiHama anydbl Tanan etedi, »abablk Te3
TO3a/lbl, }KYMbIC KaFdaibl KONAMCbI3. YILiHLWICI - aTMOChepanblK KbicbiMaa KyMaipy (KanbumMHauma).
OHAIpiCTi YbIMAACTbIPY TYPFbICbIHAH €H KapananbiMbl OCbl, anainga on Tek B-kapTblnan ruapat
H6epedni, an oHbiH GU3NKA-MEXAHUKASbIK KOPCETKILLTEPI TOMEH.

CoHaa KkymaipinreH 6annaHbICTbIPFbIWTLIH, OEPIKTIr HenikTeH TemeH Bonaabl? AsTopaap
ofaH Tikenen »kayan bepeqi. KanaplKTbiH A3, 0A4aH anblHFaH 6anNaHbICTbIPFbILTLIH, A3 MEHLLIKTI
6eTi eTe yiKeH, an benwekTepi KeyekTi Kenedi. OCbIHbIH, KeCipiHEH cy Ken CiHeai Ae, Kbicyfa Aa,
ninyre ne OepikTik asasabl. MyHbl KeHinAeTyaiH, eKki Konbl KepceTinreH. bipiHwici -
cynepnaactudukaTop Kocy: docdorunc Herizivge opTa ecenneH 15 Ma, kenge 29 MIMa-fa gemin
anblHFaH. EKiHWIcCi - »KOfapbl KbICbIMMEH KanbinTay. Mbican peTiHAe KbiTal fanblMAapbiHbIH,
dochormncTeH Karascbi3 rMNCOKAPTOHFA YKCAaC maTepuan anfaH Taxipubeci kentipineai [8]. 20
MMla KbiCbIMMEH KaWlTa-kailTa npectereHae winyre 6epiktik 18,9 MMa 6onfaH, an 170 °C-Ta
aernapartaumanan, 3 caraT npecrtererae - 14,7 Mla.

3. UntporuncteH 6annaHbICTbIPFbILW any KaHe oaaH byibim Kanbintay

3epTTeyre benropoATafbl NIMMOH  KbllWKbIIbIH - BUOXUMUANBIK  KOAMEH eHAIpeTiH
KOCIMOPbIHHbIH, Kanablfbl anbiHFaH. YRHiHAi 50 sKbln 60Mbl skMHanfaH, 58,5 MblH, M? »epai anbin
¥aTblp, aNdbliH ana ecen 6ombiHWa Kopbl 351,2 MbiH, M3, Kypambl afbiHaH By eTe Tasa ekisoATbl
rmnc: CaO 29,7-31,5%, SO3 44,0-45,5%, Si02 0,3-1,2%, MgO 0,1-0,4%. ®ochormncteH HacTbl
apTbIKLWbINbIFbI - MyHAa docdop, GTop, PaAMOAKTUBTI INEMEHTTEP CUAKTLI 3UAHbLI KOCNANAP KOK,
OeMeK TazapTydblH KarkeTi 6bonmanapl. OMUTce Ae MyHAaW Kanablk a3 Ty3ineai: Gykin anem
HoMblHLWA *KblnblHa Hebapi 0,03-0,04 mMAH T.

CblpT KapafaHga 6yn cyp TycTi yHTaK. CkaHepneywi 31eKTPOHAbl MWUKPOCKOMMNEH
KapafaHaa OeTiHiH aydaHbl YAKEH ipi NaacTUMHKa Tapisai benwekTep Ken, apanapbiHaa OafaHa
Topi3di KpucTangap Aa Kesdecedi. MaTepuangbl YRiHAIAEH LWOMILITI 3KCKaBAaTOPMEH asbim,
Hipkenki 6onybl yuWwiH apanactbipradH. CodaH KeniH awblk ayaga 30 % binfangplibikka Aeni
KenTipin, »’KapTblNal GHEPKaCINTIK  KOHAbIPpFblAa  KyhaipreH. Pexum wblFap  Ke3geri
HannaHbICTbIPFbIWTbIH, TeMNepaTypach! WwamameH 120 °C bonaTbiHAAM eTin TaHdanFaH.

BaNaHbICTLIPFLIWTLIH, MeHWiKTI 6eTi 600-650 M2/Kr WbIKKaH, by Tabuen runcreH bipHelle
ece Ken. Herisri kemwwiniri ge ocblaaH Kenedi. KanbinTbl KOKObIKTaFbl KAMbIP any YLWiH (sKalblnybl
18045 mm) 300 r 6annaHbIcTbipFbilKa 370 © cy KaxeT bonfaH, AFHM KanbinTbl KOW/bIK 123%.
Ycracy yakbitel MEMCT 125-79 TanabbiHa cait kenegi: 6acbl 18 muH, aarbl 30 MWH, Aemek
MaTepuman KaabiNTbl KaTaAaTblH b ToObIHA KaTagbl. An 6epikTiri cTaHOapTKa ketnenai. 30%
bIAFANAbINBIKNEH AipinaeTkiw ycTenae kanointanfaH 40x40x160 mm apKanbikTap 2 caraTtTaH KeniH
ninyre 2,5 MMa, kbicyra 3,3 Mla kepceTkeH. byn WwamameH -3 mapKacbiHa canKkec.

Nlazepnik rpaHyIOMeTPUANbIK TanaayablH, HOTUXECI Kbi3biK Oonabl. HKorFapbl 6epik -16
TMNCIHIH, GenweKkTepi KeH, apanbikTa, OipHewe wWbiHMeH (MofMmoadanbabl) TapaafaH. An
UMTPOTUNCTIH, ©3i Ae, oAaH anblHFaH OGalNaHbICTbIPFLIW Ta Tap apanbikTa, 6ip faHa LWbIHMEH
Tapanagbl. KyngipreH coH 6enweKkTep asgan ycakTanadbl, ®MTKeHi TypbuHanblk KenTipriluTeH
eTKeHAe ipi dpakuma werin Kanaapl. KpuctangapablH, NiwiHi ae apTypni: M-16-pa ipi H6afaHa
Topi3ai, M-5-Te y3biHWa, 6ipak ycaK, an uuTpornnc 6amnaHbICTbIPFbILbIHAA KOAEeMi Wamanac
nAacTMHKanap.

Kyto aaicimeH bylMbimM skacayra DepiKTiK skeTneiTiH bonfaHabIKTaH, aBTop/1ap 6acka oAbl
TaHAafaH - YKOfapbl KbICbIMMEH apTblnalk Kypfak npectey. byn 6afbliT 6oMbiHWaA PP nateHTi
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anblHfaH [5]. Kocna Kypambl MbiHagam: uMtpormnc 6amnnaHbICToipfblwbl 83%, nepaut wanpl 1,5 %
(YHRiHA] ThIFbI3AbIFLI 75 Kr/M3, TyiiplwikTepi 5-100 MKM), ¢y 15,5%; cy/6ainaHbiCTbipFblll KaTbIHACHI
0,18-0,19. TlepnnTti anabiIMeH cyfa KaHblKTblpadbl. CoHAa Kocna oHal  apanacagbl,
KecekTeHbelai, binfan Bykin kenemre Gipkenki Tapanabl. JaibiH KocnaHbl Kanbinka canbin, 10
MMa KbicbiMmeH 30 cekyHA, ycTanapl.

1-kecTe. Untporunc HeriziHaeri npectenreH bynbimaapasiH, kacnettepi [3]

KepceTKiL MaHi

KanbINTaH WblfapfaHHaH 2,5
KeniHri bepikTik, Mla

MNpecTeyaeH 2 caraTTaH 15-16
KeniHri bepikTik, Mla

Kypfak 6yMbIMHbIH, KbiCyFa 19-20
6epikTiri, MMa
Cy CinjpriwTik, % 5-TeH acnanapl

HaTuxke KeHin ayaapapnbik. KyinrfaHga 3,3 Mlla faHa 6epreH con 6ainaHbICTblpFbILL
npectereHae 20 MMa-fa aemiH XeTKeH. ABTopaap MyHbl Bblnait TyciHAipeAai: npectey KesiHAae
Y/IKEH MEHLWIKTI 6eT KeMWinik eMec, KepiciHwe nanaanbl KacueTke anmHanaabl. benwekrep bBip-
HipiHe KebipeK Thicedi, an cy TEK XUMUANbIK Peakumara KeTepnikTen faHa bepinreHaikTeH, apTbIK,
cy bynaHfaHaa naaa 6onaTbiH KeyekTep a3 6onaapl. Tarbl 6ip MaHbI3Abl *KaMT - KaNbINTaH WbIKKAH
bonaa 6epikTik 2,5 MlMa 6bonaapl. byn akayabiH a3atobliHa acep eTefli }KaHe Ken KybICTbl Oynbimaap
LWbIFAapyFa KON awajpbl.

4. ®ocdOrnnCTiH, WbIFy Teri MeH bainaHbICTbIPFbILL KacUEeTTEPIHIH, BalinaHbIChl

Levickaya meH apinTecTepiHiH, [4] makanacbl 6acka maceneHi KapacTbipaabl. 9aebuetre
docdormncteH anbiHFaH B-KapTblnak rmapaTTbid, 6epikTiri 4-teH 13,8 Mla-fa aeliH aybiTKMAbl, an
eHAey WapTTapbl wWamameH bipaen. Onan bonca, cebenTi TeXHONOTMAAAH eMec, LWKWKI3aTTbIH,
©3iHeH i3aey Kepek. ABTopnap PecelpiH, yw KacinopHbiHbiH ¢ocdoruncin (PGBel, PGBal, PGKin)
legoK KeH OpHbIHbIH, TabUFK TMNCIMEH cafbiCTblipFaH. bi3 yWiH eH Kbi3bifbl - PGBel wukisaTbiHa
KoBaop anatutimeH bipre Kapatay ¢pochoputrepi ae Kipeai. ArHM Oyn aepekTep KasakCTaHablK,
WWKI3aTKa Tikeaen KaTbiCTbl Aen anTyFa bonaapl.

PeHTreHdaszanblk Tangay bapasik yarine CaS04-2H20 ¢das3ackl bap eKkeHiH KepceTTi, TeK
PGKin-ae Herisri weiHHbIH, (d = 7,63 A) KAPKbIHAbINbIFbl C31 TOMEH. XMMUANDBIK KYPaMbl 43 *KaKblH:
Ca0 meH SO3 bacbim. dereHmeH docdoruncrepae Tabusn runcre KesgecnenTiH Kocnanap bap:
P205 0,68-1,87%, F 0,98-1,04%, SrO 2,52%-ra nenin (PGBal), coHaal-ak cupek »ep anemeHTTepi.
Tepmuanblk Tangayaa dasanbik aybicy TemnepaTtypanapbl a3aan KblaKuabl. HKapTbinak rmapat
PGBel-ne 154,4 °C-ta, PGBal-pa 159,6 °C-Ta, Tabusfu runcte 152 °C-ta Ty3sineai; epimemnTiH
aHrmaput  ¢docdornnctepae 435-436 °C-ta, Taburm rtuncte 353,6 °C-Ta nanpga 6onagpi.
Ancopbumanbik cyapliH KeTy TemnepaTtypackl bapiHae 6ipaen 6onfaHAbIKTaH, aBTopaap Tabuen
FMNCTIH, OpHbIHA docdornnc KonaaHca, Kyhaipyre XymcanaTblH 3Heprua e3repmenfi aered
KOPbITbIHAbBIFA Kenea,.

EH alKblH albipMalLbIAbIK KpUcTanaapabiH, niwiHiHae. PGBel - nHe Tapi3di MOHOKAUHA
Kpuctangap (pom6TbiK TMn). PGBal - 100-400 MKM arperaTrapfa »KMHanfaH ycak mHenep (ycak,
pombTbIK T1N). PGKin-ae nHenepmeH Katap 6eTi Kedip-byaplp Tac Tapi3ai KoHrnomepatrap 6ap
(arperatTbl-KbicKa WHeni Tmn). Kbi3bifbl, PGBel meH PGKin 6ip KeH OpHbIHbIH LWKWKi3aTbiHAH
anblHfaH, OipaK TexHoN0rMa MeH XKabablKTbiH, e3reweniri MopponormaHbl Mynae e3repTin
XibepreH. Ipinik moayni ae bippen emec: PGBel 1,28, PGBal 1,89, PGKin 2,72. PGKin
KOHrnomepaTTapbl AucneprauyagaH keliH ge 6eniHbereH, AFHM onap ©Te KaTTbl €KeHiH aTan
OTKEH »KOH.
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2-KkecTe. KanbinTbl KOKObIKTafbl HannaHbICTbIpFbILITAPAbIH KacKueTTepi [4]

KepceTkiw PGBel PGBal PGKin Tabusn
rmnc
KanbinTbl KotoblkTafFbl C/K 0,92 0,88 0,70 0,70
YcTacy 6acbl / aafbl, MUH 17 /22 11/19 15/ 25 18/ 25
KypFaK TbifbI3ablK, Kr/m3 908 935 1056 1120
Minyre 6epikTik (Kyprak), Mla 2,47 2,55 3,35 5,74
KbicyFa bepikTiKk (Kypfak), MMa 4,67 5,29 8,14 11,96
MeHLWiKTi 6eT (aya eTKI3rWTIK), M?/Kr 301,0 241,8 192,3 457,0

175 °C-Ta KynaipinreH 6ainaHbICTbIpFbILITAPAb! CanbiCTbipFaHaa (2-kecTe) Hip 3aHAbINbIK,
aHblIK 6alKkanabl: cyabl KON KaXKeT eTKeH canblH, OepikTik TomeHael bepeai. PGBel-re KanbinTbl
KotonblK, ywiH C/K = 0,92 kepek 60/faH, COHAbIKTaH OHbIH, KypfaK BepikTiri Tabufn rMNCTeH exi
*apbim ece ToemeH. CbiHay KesiHae 2 cafaTTbIK YArinepaiH beTiHe biafan WoikKaH. byn cyapiH, 6ip
beniri rmapaTaumMsaFa emec, TEK KamblpAdblH, KOWbIFbl VILIH KymMcanaTbiHbiH Bingipeai. PGKin
Tabusn rnnc cuaxTol C/K = 0,70 Tanan eTce ae, 6epikTiri 6apibip TemeH. ABTopaap MyHbIH cebebiH
KpucTangapabiH 6ip-6ipiHe »kabbicybiHa Keaepri KenTipeTiH KocnanapaaH kepeai. CoHbIMeH KaTap
docdornnctep TabuFn rMNCTEH epTepek ycTaca bacTanabl; yctacy 6achl eH, Kbickackl PGBal-ga (11
MWH), ByFaH XyblMal KanfaH Gochop KbllWKbIIbIHbIH, KaAblFbl CEP ETKEH.

MeHiH narbimbiMlIa, €H MaHbi3abl HaTuxke C/K-Hbl 0,5-TeH 0,9-fra ageliH esreprin,
30x30x30 mm KybTapabl cbiHafaHaa anbiHFaH. C/K  bipaen 6onfaHaa  ThIFbI3ABIKTHIH,
arbIpMalLLbINbIFLl Wamanbl, an bepikTik C/K-ra 6altnaHbiCTbl KaTTbl e3repeai. C/K = 0,5 kesiHae
PGBal 18,24 Mrla, PGBel 16,89, PGKin 16,94, Taburu runc 16,86 Mlla kepceTkeH. lemek, C/K 0,7-
AeH TemeH bonca, pochormnc GannaHbICTbIPFbILTAPbl TADUFM TUNCTEH Kem Tycrnenai, TinTi acbin
Tyceni. Taburm runc Tek C/K = 0,8 bonfaHaa faHa aHblK 6acbiMm WbiFaabl. C/K = 0,6 yarinepin
3N1EKTPOH/bI MMKPOCKONMEH KapafaHaa, PGBal meH Tabusn runcre y3biH MHe Tapi3ai KpucTanaap,
an PGBel meH PGKin-ae npmama Tapi3ai, apmaTypanaHfaH KypblabiM KepiHea,.

KbicKalla alTKaHaa, 3epTrenreH vyl ¢ochormncTin, yweyi ae Tabusm rmncTid, OpHbIH Haca
anagbl. bepikTikTi ToeMeHAeTeTiH Heri3ri ceben - MeHWIKTi 6eT NeH KeyeKTinikke 6ainiaHbICTbl CyablH
Ken KaxkeT 60nybl. OHbl a3aiTy VLiH aBTOpAAp YCaKTay/[pbl aHe cynepnaacTMdmukatop Kocyapl
yCblHaAab!.

5. EKi }KYMbICTbI CanbICTbIpy

EKi MaKanaHbl KaTap KOMbIN OKbIFaHaa, OpTak, 6ip ol alKbiH KepiHeai. TeXHOreHAiK rMMCTiH,
TabUFN TUNCTEH aMblPMALLbINbIFbI XMMUANBIK Kypamaa emec, OMWTKeHi ekeyi Ae HerisiHeH
CaS04-2H20. Heri3ri anblpmallbliblK - O6WeKTepAiH, NilliHi MeH MeHLWiKTi BeTi, an cy KaxeTTiAiri
91 OCblFaH Tayenqi. Uutporunc 6ainaHbICTbIpFbilLbIHbIH, MeHLWIiKTI 6eTi 600-650 mM?/Kr, KanbinTbl
KotonbiFbl 123%. PGBel docdormnciHae 6yn kepcetkiwtep 301 m?/kr xaHe C/K 0,92. Kanait
HbonfaHaa Aa, KaNbINTbl KOK/bIKTA KYMbIAFaH YATiNep CTaHAAPT TanabblHa KeTnena,.

Llewimi e eki symbicTa bip HGafbITKa caadbl: cyabl a3anTy KaxkeT. Pocdormnc GombiHLWA
aBTopnap C/K-Hbl 0,5-Ke TycipreHae Tabusn rmncrneH TeHEeCceTiHiH 3epTxaHada Aanenaen, ycaktay
MeH cynepnnactudumKkaTopabl YCbiIHYyMeH ToKTaraH. LinTpornnc asTopnapsb! 6ip Kagam anfa KeTKeH:
cy/6annaHbICTbipFbill KaTbiHacbiH 0,18-0,19-Fa aeitiH as3anTbin, 10 MMa KbicbIMMeEH npecTey
apkbinbl BepikTiri 19-20 Mfla 6onaTbiH ycaK AaHa OyMbiM anfaH aHEe OHbl NaTeHTTereH.
COHAbIKTAH  UMTPOTUMC KYMbICbIH  GOCPOrMnc makanacbliHAAFbl MAEAHbIH, iC  Ky3iHAEri
TEXHONOTMANBIK iCKe acybl Aen Kapayra 6bonaapi.

KasaKcTaHfa KaTbICTbl €Ki HapceHi aWTbin KeTkim Kenedi. bipiHwiaeH, d¢ocdormnc
MaKanacbiHaa 6ip KeH OpPHbIHbIH, WKKi3aTbiHAH anblHFaH eki pocdoruncTiH, (PGBel meH PGKin)
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Mmopdonormacel MeH ipiniri mynae spTypai 6onbin woikkaH. Onan 6onca, Tapas docdornnciHin
KacueTTepiH 6acka aaebueTTeH anbin KonaaHy aypbic emec. OHbl CON Makanadafbl aaicTeme
6oibiHwWa (PDA, ATA, COM, meHwWiKTi 6eT, rpanynomeTpusa, C/K-fFa Tayenai 6epikTik) »eke 3epTrey
Kepek. EKiHWIiAeH, LUMTPOrMNCTEe MPECTeY KaKCbl HaTUXKe OepreHAaikTeH, byn Tacingi KapaTtay
docdormnciHe ae cbiHaN KepreH »KeH. ocipece Kabblpra BAOKTapbl MEH KajnKa NAUTanapbiH any
TYpFbiCbiHaH Oy HafbIT NEPCNEeKTUBAbI CUAKTDI.
6. KopbITblHAbI
KapacTbipblnFaH  eki  Kymbic  runci  6ap  eHAdipic  KandplKTapbliHAH  KYpPbIbIC

HannaHbICTbIPFbILITAPbLIH anyAbiH HaKTbl MbicanaapbiH 6epesi. UnuTporunc tasa, bipak a3 WbifaTbiH

WWKI3aT: KaNbLUMHALUMAMEH aNblHFaH BanNaHbICTbIPFbIL KYIOFa Xapamaidbl, an *KapTblaan KypFak,

npectereHae 20 MlMa 6epeni. Pochornnc ken Tysineai, bipak Kocnacbl Ken, canackl KaCcinopbiHFa

Kapal KaTTbl Kybbinaabl. CoraH Kapamactad C/K 0,7-aeH TemeH 6onfaHaa on Tabusn runchnex

bipaen bepikTik KepceTeqi. EKi Xafoalaa Aa macene cy KaxkeTTifliriHe Tipenedi, an weLimi OHbl

TEXHONOTUANbBIK TaciAepMeH asanTyaa Xatblp. KapaTtay docdorunci ywiH byn HaTuxkenepmi

bactankbl bafgap peTiHAe KondaHyra 6onaabl, HipaK KeprifikTi WWKi3aTTbl MIHAETTI Typae o3

aNnfiblHa 3epTTey KaxeT.
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Abstract. In Arab-Islamic philosophy, the concept of tariga denotes more than merely religious
practice or moral and ethical precepts. It is conceptualized as a complex philosophical system that
characterizes spiritual self-perfection, the cognition of existence, and the path of ascension
toward the Divine. Within the Sufi tradition, tariga is defined as a unique cognitive and experiential
path that bridges sharia (the exoteric law) and hagiga (the esoteric truth). This path is intrinsically
tied to the purification of the inner self, spiritual maturation, and the comprehension of the
profound essence of human existence. Consequently, tariga transcends practical spiritual
experience, functioning as a philosophical category endowed with deep ontological and
epistemological substance that encompasses questions of being and knowledge.

The doctrines of Al-Ghazali and Ibn Arabi hold paramount significance in shaping the theoretical
and philosophical framework of tariga in Arab-Islamic philosophy. Although these two thinkers
explicate the Sufi worldview from distinct perspectives, they share a common ultimate objective:
legitimating human spiritual perfection and the path to Divine proximity. Al-Ghazali approaches
tariga primarily through a moral-ethical and spiritual-practical lens, emphasizing inner soul
cultivation and spiritual purification. Conversely, |lbn Arabi articulates tariga at a profound
metaphysical and cosmological level, linking it directly to the comprehensive structure of being.
From this viewpoint, their teachings can be interpreted as unified spiritual-philosophical inquiries
directed toward a single goal yet executed through divergent methodologies—metaphorically
described as "two different vessels sailing toward the same destination."

This article examines the ontological and epistemological foundations of tariga in Arab-Islamic
philosophy through the works of Al-Ghazali and Ibn Arabi. Furthermore, a comparative analysis of
their philosophical perspectives is conducted to delineate similarities and divergences, thereby
clarifying the essence and role of tariga within the Sufi worldview.

The problem of tariga continues to be extensively analyzed in both classical and contemporary
scholarship. Ibn Arabi’s Al-Futuhat al-Makkiyya (The Meccan Revelations) and Fusus al-Hikam (The
Ringstones of Wisdom) serve as primary sources for understanding the ontological structure of
tariga. Meanwhile, Al-Ghazali’s Ihya 'Ulum al-Din (The Revival of the Religious Sciences) thoroughly
illuminates the ethical, spiritual, and psycho-epistemological foundations of the spiritual path.
Modern scholars also investigate this subject from diverse angles. For instance, William Chittick
analyzes the Sufi cognitive path through the lens of Ibn Arabi's metaphysics, whereas Andrew
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Newberg endeavors to validate the scientific basis of Sufi experiences by researching the
neurobiological mechanisms underlying spiritual states (neurotheology). Nevertheless,
comprehensive research integrating the ontological and epistemological principles of tariga into
a unified philosophical framework remains limited.

This study utilizes philosophical hermeneutics, content analysis, and comparative-historical
methodologies. The hermeneutic approach enables the unraveling of deep semantic layers
inherent in classical Sufi concepts such as tariga, fana (annihilation), and baga (subsistence). The
comparative-historical method serves to elucidate the distinctive characteristics of the cognitive
models proposed by Al-Ghazali and Ibn Arabi and to evaluate the convergences and divergences
in their philosophical frameworks.

1. Theoretical and Philosophical Foundations in Classical Thought

In Arab-Islamic philosophy, Al-Ghazali and Ibn Arabi stand among the most influential thinkers who
established the ontological and epistemological foundations of tariga [10, p. 125]. Although both
philosophers approach the Sufi worldview via distinct pathways, their underlying objective
remains unified: anchoring human spiritual perfection and the attainment of ultimate Truth
(hagiga). Their respective philosophical trajectories can be metaphorically described as "two
different vessels sailing toward the same destination": Al-Ghazali elucidates tariga from a moral-
ethical paradigm, whereas lbn Arabi elaborates it at metaphysical and cosmological levels [10, p.
126].

In Al-Ghazali’s doctrine, tariga is primarily conceived as a spiritual pathway dedicated to
disciplining the ego (nafs) and purifying the soul—a process known in Sufi tradition as tazkiyat al-
nafs [11, p. 5]. Within Ghazali’s epistemological framework, the highest mode of cognition is kashf
(intuitive spiritual unveiling) [11, p. 8]. In his view, ultimate reality cannot be reached solely
through rational reasoning. Genuine cognition is realized through the divine light (nur) cast by God
into a purified heart [10, p. 127]. Accordingly, Al-Ghazali demarcates rational knowledge ('ilm)
from spiritual-intuitive illumination (ma'rifa), positioning ma'rifa as the apex of epistemology [11,
p. 8]. For Al-Ghazali, tariga must strictly harmonize with sharia; he rigorously opposes any spiritual
path that strays beyond the boundaries of sacred law [10, p. 128]. He asserts that sharia
constitutes the exoteric foundation leading to truth, and any departure from it risks spiritual
deviation [11, p. 9]. Ontologically, Al-Ghazali structures reality into a hierarchical framework
comprising three primary domains: Mulk (the physical realm), Jabarut (the realm of divine power),
and Malakut (the spiritual realm) [3, p. 432]. This structural hierarchy reflects the soul's ascension
from the material world to higher spiritual realms.

In the philosophy of Ibn Arabi, tariga is conceptualized as a metaphysical journey of cognition that
unlocks the profound mysteries of existence [8, p. 47]. Central to his doctrine is the concept of
Wahdat al-Wujud (the Oneness of Being) [10, p. 126]. According to this doctrine, absolute
existence belongs solely to the Supreme Reality (Allah), while creation represents various
manifestations or self-disclosures (tajalliyat) of the Absolute [10, p. 129]. Ibn Arabi outlines the
ontology of existence across five primary realms: Hahut, Lahut, Jabarut, Malakut, and Nasut,
representing progressive degrees of divine manifestation in the cosmos [12, p. 310]. A cornerstone
of Ibn Arabi’s philosophy is the archetype of Al-Insan al-Kamil (the Perfect Human) [10, p. 129].
The Perfect Human serves as the complete mirror of Divine names and attributes, functioning as
the ontological bridge—the barzakh—between the Creator and creation [8, p. 54].
Epistemologically, Ibn Arabi equates knowledge with being, describing ma'rifa as a process of
becoming the reality itself [11, p. 7]. Thus, grasping ultimate Truth is not merely an intellectual
acquisition, but an ontological transformation of human existence.

2. Comparative Analysis

Comparative scholarly analysis reveals notable convergences and divergences between these two
thinkers. First, their ultimate goal remains shared: both acknowledge the primacy of spiritual
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experience (dhawq) over rational intellect (‘agl) in reaching ultimate Truth, noting the inherent
limits of pure rationalism [7, p. 1125]. Second, their methodological orientations differ. Al-Ghazali
structures tariga along a practical-ethical axis, viewing spiritual maturation as a phased
progression through defined spiritual stations (magamat). |bn Arabi interprets tariga at a
metaphysical-symbolic tier, treating it as a process of comprehending divine self-disclosures
(tajalli) throughout existence [10, p. 130]. Third, they differ regarding the functional role of sharia.
For Al-Ghazali, sharia is the irreplaceable foundation of the spiritual path. For Ibn Arabi, while
essential, it also serves as an entry gateway or "shell" (gishr) prioritizing the realization of inner
truth [11, p. 10]. Together, Al-Ghazali’'s psycho-ethical synthesis and lbn Arabi’s profound
metaphysical doctrine complement one another, forming a comprehensive philosophical
framework of tariga within Arab-Islamic thought [10, p. 131].

3. Modern Interpretations and Neurotheology

Among contemporary scholars, William Chittick stands out for his deep exploration of Ibn Arabi’s
philosophy. He frames the Sufi path of knowledge not merely as a religious practice, but as a
fundamental ontological project aimed at self-discovery and the reorientation of human existence
toward the Divine [1, p. 586]. Analyzing Wahdat al-Wujud, Chittick demonstrates that the primary
purpose of the spiritual journey is dissolving the illusion of dualism between God and creation [8,
p. 47]. Chittick highlights Ibn Arabi's "Metaphysics of Imagination," arguing that cognition extends
beyond rational thinking through kashf (unveiling) and dhawq (tasting/experiencing). Thus,
knowing God is an existential metamorphosis rather than mere information gathering. Chittick
describes tariga as a dynamic spiritual ascension where fana (annihilation of ego) is not absolute
negation, but the realization that True Being belongs exclusively to God [8, p. 54]. Furthermore,
he examines Al-Insan al-Kamil as the ontological goal of tariga, serving as the ultimate mediation
between creation and Creator [1, p. 592; 14, p. 1175].

In modern interdisciplinary research, neurotheology has emerged as a key field exploring religious
experience. American neuroscientist Andrew Newberg has contributed significantly by
systematically analyzing the correlations between brain activity, spirituality, and neurobiology [1,
p. 586]. Newberg’s scientific endeavor seeks to analyze spiritual phenomena through empirical
methods without proving or disproving theological validity [1, p. 586]. Utilizing neuroimaging
techniques such as fMRI and EEG, Newberg and his colleagues demonstrated that spiritual
practices—such as meditation, prayer, contemplation, and Islamic dhikr—produce measurable
neural changes [1, p. 586]. These findings indicate that mystical experiences possess concrete
neurobiological correlates rather than being mere subjective artifacts [1, p. 586].
Neurotheological studies demonstrate that intense spiritual focus increases prefrontal cortex
activity (governing attention) while elevating alpha and theta brainwave power associated with
meditative states [1, pp. 586, 590]. Concurrently, activity in the Default Mode Network (DMN)—
linked to ego-centric thoughts—decreases [1, p. 590]. This neurobiological attenuation provides a
scientific analog for the Sufi state of fana (ego dissolution) [1, p. 592]. Newberg also considers
religion through an evolutionary lens, contrasting fundamentalist neural mechanisms (linked to
early survival imperatives) with mystical neural pathways representing advanced cerebral
processing [3, p. 432]. In Islamic philosophy, Newberg’'s concepts are increasingly cited to
illuminate how practices like dhikr and muragaba (meditation) foster neuroplasticity, emotional
stability, and psychological well-being [1, p. 587].
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Dinyanin ©n Sakit Yerlari Vo Akustik
Ekologiya

Safaq oliyeva Mammad qizi
Azarbaycan Dovlat Pedaqoji Universitetinin Saki filial,mutallim

MUasir diinyada urbanizasiya, sanayelasma va nagliyyat sabakalarinin genislanmasi Yer
kdrasinin an ucgar nogtalerini bela fath edib. Biz c¢ox vaxt havanin, suyun va torpagin
cirklanmasindan danisirig, lakin gozls gériinmayan, lakin planetin ekoloji tarazligina ciddi zerba
vuran basqga bir tahlikani unudurug: sas girkliliyi. Bu glin antropogen (insan mansali) kiy artiq
sadaca saharlarin deyil, mesalarin, okeanlarin va sahralarin da akustik xaritasini dayisdirir. Bu
kontekstda yaranan yeni elmi istigamat — Akustik Ekologiya — biza sassizliyin sadaca "heg nayin
esidilmamasi" deyil, gorunmali olan tikanan bir tabii resurs oldugunu xatirladir.

Akustik Ekologiya Nadir va Sas Landsafti (Soundscape) Neca Dayisir?

Akustik ekologiya canli organizmlarin 6z muhitlariile sas vasitasile qurdugu minasibatlari
oyranir. Bu elmin banisi olan ekolog va bastakar R. Murray Schafer yer zindaki saslari U¢ asas
grupa ayirir:

Geofoniya: Tabiatin geyri-canli saslari (kilayin viyildamasi, dalgalarin sahili ddymasi,
ildirim caxmasi).

Biofoniya: Canli tabiatin saslari (quslarin oxumasi, qurbagalarin qurultusu, balinalarin
nagmalari).

Antropofoniya: insanin ve onun vyaratdigl mexanizmlarin saslori (tayyara
muharriklari, magistral yollar, tikinti kGylari).

MUasir cografiyada asas problem antropofoniyanin ham geofoniyani, ham da biofoniyani
tamamila bogmasidir. Sas dalgalari cografi sarhad tanimir; mesanin darinliyindaki bir heyvan
kilometrlarla uzagdaki magistral yolun ugultusuna maruz galir.

Sassizliyin Cografi Miihafizacisi: "One Square Inch of Silence"

Dinyada antropogen sasdan tamamila tamizlanmis cografi zonalari tapmagq getdikca
catinlasir. Bu sahada an unikal eksperimentlardan biri ABS-in Vasington statindaki Olimpik Milli
Parkinda yerlasan "One Square Inch of Silence" (Sassizliyin Bir Kvadrat Diymi) noqtasidir.

Akustik ekolog Gordon Hempton tarafindan 2005-ci ilda tayin olunan bu ndqts, planetin
akustik ekologiyasini gorumagq tctn simvolik bir cografi abidadir. Hemptonun ideyasina gora, ager
biz yer kiirasinda coami bir kvadrat diiym arazini tam sassiz (insan sasindan uzaq) saxlaya bilsak, bu
sassizlik dalgasi atrafdaki minlarle kvadrat kilometr ekosistemi reaktiv tayyaralarin ve sanaye
kdyUnUn tasirindan gorumus olacaq. Layihanin maqgsadi federal hokumsati bu parkin Gzarindan
kecan hava vyollarini dayisdirmays macbur etmakdir. Bura daxil oldugda insan qulagi vyalniz
mamirlarin ritubati sorma sasini, damcilari va quslarin tabii tezliklarini esida bilir.
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Dinyanin ©n Sakit Cografi Nogtalori
Akustik xaritalasdirma va peyk tadgiqatlari naticasinda dinyada tabii sas landsaftini
goruyub saxlamis bir ne¢a unikal yer miayyan edilmisdir:

Makan / Cografi Zona Akustik XUsusiyyati Tahlika Amili
Haleakala Krateri (Havay) Dinyanin an sakit cografi Turist
relyeflarindan biridir. Kraterin daxili helikopterlarinin sas

vulkanik stxurlari sasi tamamils udur,  kirliliyi.
hec bir aks-sada yaratmir.
Makmordo Quru Vadilari Demak olar ki, sifir ritubat va canl Elmi stansiyalarin
(Antarktida) organizmin olmamasi bura unikal texniki avadanlhglari.
"mitlaq sassizlik" baxs edir. Sasi
yalniz siddatli kilaklar pozur.

Sakit Okeanin Ortasi (Nemo Quru torpaqdan an uzaqg noqgta Gamicilik xatlari va

Noqgtasi) oldugu Ucln okean sathinda insan yeralti seysmik
mansali sas minimumdur. faaliyyat.

Sinay Sahrasi (Misir) Qum tapalarinin sasi udma gabiliyyati  Safari turlari va
sayasinda gecalar akustik vakuum motorlu nagliyyat.

effekti yaranir.

Okeanlarin Altindaki Sas Kabusu: Hidroakustik Cirlanma

Sassizliyin cografiyasi dedikds yalniz quru sahalari nazards tutulmur. Dinyanin 71%-ni
ahata edan okeanlar garanlig oldugu tcln oradaki canlilar (balinalar, delfinlar, baliglar) diinyani
gormakla deyil, esitmakla dark edirlor. Okean biofoniyasi canlilarin ¢coxalmasi, migrasiyasl va
ovlanmasi U¢ln hayati shamiyyat kasb edir.

Lakin miasir yik gamilarinin nahang parlari, deniz dibinds neft-qaz axtarisi Ggln istifada
olunan seysmik pnevmatik silahlar (airguns) va harbi sonarlar okean sassizliyini cohannama cevirib.
Seysmik silahlarin yaratdigl sas dalgalari har 10 saniyadan bir takrar olunmagla minlarla kilometr
uzagligdaki daniz mamalillarinin qulag pardalarini partladir, onlarin istigamati itirmasina va sahila
cirpilaraqg kitlavi 6limUna sabab olur. Okeanin "sassiz diinyasi" artig sanaye ugultusunun asiridir.

Sas Cirkliliyinin insan Psixologiyasina Ve Davranis Cografiyasina Tasiri

Sas ekologiyasi yalniz yabani tabisati deyil, birbasa insan cografiyasini va antropogen
makanlarin daxili strukturunu da idara edir. Seshar mihitinda davamli kilya maruz galmag insanda
xroniki stress, yuxu pozgunlugu, kognitiv funksiyalarin zaiflomasi va ylksak gan tazyiqi kimi ciddi
psixo-fizioloji problemlara yol acir. Umumdiinya Sahiyys Taskilatinin (UST) hesabatlarina gérs, sos
cirkliliyvi Avropada hava cirkliliyindan sonra saglamliga an ¢ox zarar vuran ikinci ekoloji amildir.

Bu vaziyyst ham da sosial cografiyada geyri-barabarlik yaradir. "Akustik barabarsizlik"
adlanan bu fenomena gors, galir saviyyasi asagl olan sosial gruplar adatan kiy saviyyasi yiksak
olan magistral yollarin, fabriklarin ve aeroportlarin yaxinliginda yasamaga macbur olurlar. Digar
tarafdan, sassizlik artiq IUks bir amtaaya (commodity) cevrilir; varli tabagalar sassiz, yasillig va
izolyasiya olunmus cografi rayonlara (saharkanari koteclars va ya gapali rezidensiyalara) kocarak
0z akustik rahathglarini pulla satin alirlar. Belalikls, sassizlik miasir diinyada sosial statusun cografi
gostaricisina cevrilmisdir.

Sassizliyin Xaritalasdirilmasi: Cografiyagilar Na Edir?

Muasir cografi informasiya sistemlari (COIS / GIS) artiq relyef va iglim xaritalari il yanas
"Sas Landsafti Xaritalori" (Soundscape Mapping) hazirlayir. Alimlar hassas mikrofonlari mixtalif
cografi zonalara yerlasdirarak glnlarla sas yazisi aparirlar. Bu xaritalar ekoloji deqradasiyani
izlomaya va saharlarda va ya milli parklarda ganunla gorunan "Sakit zonalar" (Quiet Areas) elan
edarak xUsusi sassizlik dahlizlari formalasdirmaga komak edir.
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Natica: Tikanan Resursu Qorumagq

Sassizlik boslug deyil; sassizlik tabiatin 6z sasini biza esitdirmasi Ggln bir imkandir. Tamiz
su va tamiz hava kimi, tabii sassizlik da insanin ham psixi saglamligl, ham da ekoloji zancirin
gorunmasl Ugln avazedilmaz resursdur. Cografi olaraq sassizliyin sarhadlarini gorumagq, galacak
nasillara tabii diinyanin asl simfoniyasini miras qoymagin yegana yoludur. 9ks halda, basariyyat 6z
yaratdigl kiyin icinde bogulmaga mahkum olacak.
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