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Physical and Mathematical Sciences

YK 544.623

VIOHHbI MEPEHOC TOKA
CYNEPUOHHBIM MPOBOAHNKOM

PaxbiMbekoB AntHain XKanaposuy
K.G-M.H., AOLEHT, aCCOLMPOBAHHbLIM MPOodeccop
OmmpbekoB Akblnbek

MarmcTpaHT, XXeTbICyCckni yHMBepCHTeT MM. V1. XaHcyrypoBsa

AHHOTaumA: PaccmoTpeHbl deHoMeHanbHble 31eKTpodU3NYECKME CBOMCTBA TBEPAOro OKCUMAHOTO
CYNepuMoHHOro MNPOBOAHMKA Ha OCHOBE CTabWAM3MPOBAHHONO AMOKCUAA UMPKOHWMA W ero
BO3MOKHOCTM MCMO/Ib30BAHMA B KAaYeCTBE 103aTOPa KOHLEHTPALUMA KMCA0poaa.

KntoueBble CNOBa: MWOHHbLIM, NPOBOAHMK, peleTKa, [OAaBNeHWe, MNapuManbHOE, KUCI0opod,
KOHLEeHTpaumA.

CoBpemMeHHaa  TexHWMKa  QU3MYECKOro  IKCMNEePUMEHTa, a  TaK¥e  TexHoaorua
NOAYNPOBOAHNKOBBIX M APYTMX MaTepnanoB 3aMHTEPECOBAHbI B Pa3BUTMN METOA0B A03MPOBaHMA
Knucnopoga [1] . B aTomMm OTHOLWIEHWM MEPCMNEKTUBHbI MaTepumanbl Ha OCHOBe okcuaoB IV B —
NPUMECHbIE TBEpAble OKCUAHble WOHHble nNpoBoAHUKM (TOWM), HasbiBaemble TaKKe
BbICOKOTEMMEPATYPHbIMW  UAM  TBEPAbIMM  OKCUAHBLIMKU  31eKTpoAUTamu. OHM  OT/IMYAKOTCA
NCKAOYNTENBHO KUCAOPOAHOMOHHLIM MEPeHOCOM B LIMPOKOM AManasoHe TemnepaTtyp T, u
napuManbHbIX AaBAEHMA Kncnopoaa P.

Teepabit pactBop ZrO; +12 mon. % CaO npu T = 1000°C wumeer yaenbHyto
3/1EKTPONPOBOAHOCTL 0 =5,5 102 (Om cm)™ 1 coxpaHAeT MOHHYIO 400 3NEKTPONPOBOAHOCTY ty
>0,99 BNAOTH 40 NapUManbHOro AasnexHus kucnopoda P = 10720 atm. Mpu MeHblIMX aasneHmin P,
4aCTb KNCNOPOJa NOKMAQET PeLLETKY, 3apaa KOMNEHCUPYETCA 3NEKTPOHAMM, PACTET 31EeKTPOHHAA
COCTaBAAOWAA NPOBOANMOCTHN, MaTepmnan 3NEKTPOAMTA AerpaampyeT «BOCCTaHaBAMBaeTCA» [2].
Ha sanekTpoaax neperopoxu 13 Takoro matepuana, pasgenaiowmnii o6bems ¢ P > Py, cylwecrsyet
aneKkTpoaBMKywana cuna (34C) E:

E:Eoln ﬂ (1)
4F P

x
(3mecb R- yHMBepcanbHas ra3oBas NocToAHHan, F —uncno Papagen, T-remnepaTtypa OKpyKatoLLen
cpenpl, P'-napumanbHoe faBneHue KUCI0POAa B OKpyKatolleit aTmochepe pasHoe 0.21*10° Ma,
Px—MCKOMOE AaB/feHMe Kuciopoaa). Pa3sutie nonyumn KucnopodHsii Hacoc (KH) — yctpoitctso
[03MPOBAHMA KMCA0POAA B ra30BOM NOTOKe (puc.1). MponycKan Yyepes Takyto Neperoposary ToK oT
BHELWIHEro MCTOYHMKA, A03MPYIOT KMCAOPOA B OAHOM M3 0OBEMOB. B 3TOM COCTOMT MpUHUMN
KMCNOpPOAHOro Hacoca. B cnayyae 403MpoBaHMA KMCA0pOoAa B ra3oBOM MOTOKe MEperopokown
CNYXKUT CTEHKA TPYOKM, KOTOpPaa C 0AHOM NapoM aNeKTPoA0B obpasyeT Kavatolyto KC, ¢ apyron —

nameputensHyto cexkumto (KC n UC). Mo TpybKe co CKOPOCTbIO ¥ NPOMyCcKatoT MHEPTHbIN ras C
KOHLeHTpauuen kucnopoaa P 3HayeHne P Ha BbixoAe KucaopodHoro Hacoca (KH) 3asucut ot
BeMYMHbI TOKa | B uenu KC:
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=R B (2)
r4F P

X

e r — COnpoTUBAEHNE NePeropoaKM NN CTEHKM TPYOKM KMCOPOAHOTO Hacoca.

A A A A A A S AL A A S A S AT LA LA S A S A S S S SSS,

S,PI L] L] - L] - L] L] S,P L

Puc.1. KnucnopoaHsii Hacoc Ha OCHOBE TBEPAOrO OKCUAHOIO CYyNepmMoOHHOro
NpPOBOAHMKA
OnpeaensatoT P, no BennymHe E, nasmepaemont Ha aneKkTpoaax namepurtensHom cekumm UC:

—4FE (3)
Po: Plexp ( 5RT

(3mecb P! — KOHUEHTPaUMA, MAM MapuMasbHOe [aBJAeHWEe KUCNIopOoAa BHe TPybKM pasHOe
0.21-10°Ma) [3].

MccnepoBaHa TeopeTuMyeckas BxodHasa xapakTtepuctuka (BX) wmaeannsmposaHHOro
yCcTponcTea B npeanonoxeHum, 4yto TOCI coxpaHAeT WUCKAUYMTENBHO KUCAOPOAHO-NUOHHYIO
NPOBOAMMOCTb MpPW BCEX YC/IOBMAX, B TOM YMCAE MPU CKOMb YrOAHO MasjblX KOLEHTPauMAX
Kncnopopaa B rase. B ob6nactn rnyboKon OTKaYKM OHA KOHYAeTCA BEPTMKAJbHbIM Y4aCTKOM Mpu
TOKEe HaCbILWeHNA

I, =lim _ ,I=p,3(4F/RT) (4)
KOorga HOCUTEeNM MoCTaB/Aemble BXOAHbIM [a30BbiIM MOTOKOM, MOJIHOCTbIO M3PacXO[0BaHbl,
nanbHenlee yBuaedeHne Toka Yepes KC HeEBO3MOXKHO.

B ycTaHoBMBLIEMCS pexume (pacxos, rasa yepes TOCI NOCTOAHHbIA M OTCYTCTBYHOT WMHbIE
MeXaHM3Mbl MPOBOAMMOCTM, KPOME KMCNOPOAHONOHHOW) 3aBUCUMMOCTb MEMKY TOKOM MepeHoca
M KOHLEHTpaLMeln B COOTBETCTBMM C 3akoHOM (Papajed BbiparkaeTcA COOTHOLEHWNEM:

CBF-102 (5)
gnk
rae C-KOHUEHTpauua Kucnopogda, ppm; |- ToK, mKa; Q- pacxon rasa (npu H.y.), cm3/c; M-
MONEKYNAPHbIA BeC Kucnopoaa; F- umcno dPapaged; n- 4Mcno 3apAaos, HeobXoaUMMbIX AN
nepeHoca oHOM MONEKYbI KMcopoaa [4].

p—0
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MokasaHma TOMC 3aBMCAT TOIbKO OT BXOAHOW KOHUEHTPaUMM M pacxoda rasa, npuyem
KonebaHWAa TemnepaTypbl OKPY)KatolLlero Bo3ayxa M HapoMeTpU4eckoro AasneHMA OKa3bliBatoT
KOCBEHHOE B/IMAHWE Ha pacxos, rasa.

Hanps)eHne nuTaHMA A0MKHO OblTb AOCTAaTOYHLIM NULWb ANA NPAKTUYECKM MOSHOr0o
nepeHoca Kucnopoda 6e3 nNpeBblleHUA BeNMYMHbLI MOTEHLMANA Pa3/NoKEHMA SNEKTPONUTA.
PaccmoTpeHa 3aBMCMMOCTb MeXay BbIXoAHbIM curHanom TOCI u ero napameTpamm npwu
CAeayoWmMx OrpaHMYeHnsaxX: pexmm TeyeHma rasa sHyTpy TOCI — naMnHapPHbLIN; BbIXOA NOTOKY-
100%; KOMMOHEHTbI rasa XMMMYECKM He B3aMMOAEMCTBYIOT C MaTepuanomM 3/1eKTpoaa U
aneKkTponunTa. Bce npoueccol, npoTekatowme B TOCI, pasaenatoTca Ha MacConepeHoc KMCAopoaa
M3 NOTOKA K MOBEPXHOCTU 3N1EKTPOAA; aACOPOLMIO Ha 3NEKTPOAE; MacCONepeHOC Yepes NOPUCTbIN
SNIEKTPOA K TPaHULLE pa3fenia 31eKTpoa, — SNEeKTPOANT U MOHM3ALMIO aTOMOB; NMepeHoc yepes
3NEeKTPONUT. Hado y4ecTb, YTO CKOPOCTM MPOLLECCOB BHELWHEero maccoobmeHa, agcopbumm wm
MOHM3ALUMM aTOMOB B YCA0BUAX pabodent TemnepaTypbl TOCM BEAMKKU, NPUMEM, YTO OCHOBHbIE
KMHEeTMYeCKMe 3aTpyaHeHNA obycnosaeHbl npoueccamm auddysnm KMcaopoaa Hepes sNeKkTpoa 1
ero nepeHoca Yepes 31eKTPOonT.

Co3faHne Ha OCHOBe TBepAblX OKCUAHbLIX  CYMEPUOHHbIX MPOBOAHMKOB  WN
TBEPAOINEKTPONMTHBIX [aTYMKOB (MEPBUYHbLIX Npeobpa3oBaTeneit) M CUCTEM KOHTPOAA W
aBTOMATM3aLUMM — OAHO W3 MHTEHCMBHO PA3BMBAOLLMXCA HANPaBAEHUM MNPUKNALHOM GU3MKM
TBEPAOro Tena. MIMeHHO B 3TOM HaMpaBNEHWW Ha CEroAHAWHWA AeHb AOCTUTHYT Hambonee
ocA3aeMble NpaKTUYecKne pesynbraThbl.

[o HenaBHEro BpeMeHW BHMMaHWe wccneposaTenelt U pa3paboTinkosB  HbINO
COCpPeloTOYeHO, B OCHOBHOM, Ha BbICOKOTEMMEPATYPHbIX AAaTYMKAX C OKCUAHBIM 3/TEKTPONUTOM,
npeaHasHa4YeHHbIX ANA onpeaeseHnsa CoLepKaHua KUCA0poaLa Uan KUCNOPOAHOro NoTeHUMana B
ra3000pa3sHbiX W KUAKUX Cpeaax, a TaKKe TaK Ha3blBAeMOro KUCAOPOAHOro KosdduumeHTa
TBEpAbIX OKCUAOB NepemMeHHOro cocTaBa.

MpUHLMNMANbHBIE BO3SMOMXHOCTU TBEPAOINEKTPONMUTHBLIX AATYMKOB BECbMA LIMPOKK. TaK,
Hanpumep  OATYMKM  C  KUC/JIOPOZLMPOBOAALMM  OKCUOHBIM  3/1E€KTPOAUTOM  TUNMa
CTabuNM3NPOBaAHHOIO AMOKCUAA UMPKOHMA, MO3BONAIOT ONpeaenaTb NapuManbHOe AaBNEeHWe
KMCNOPO/a B ra3oBbIX CPpeiax OT HECKO/IbKMX AecATKOB aTmocdep a0 10726 atm.

Jlutepatypa

1. Chandra S. Superionic Sol., North-Holland, 1981. 885 p.

2. Phys., Superionic Conductors/ed. M. B. Salamon, Springer — Verlag, Berlin-Heidelberg-New
York, 1979. 364 p.

3. Ykuwe E.A., bykyH H.I. TBepable anektponuTbl. M.: HayKa, 1977. 146 c.

4. YebotuH B.H., MNepdunbes M.B. dnekTpoxumma TBepabix aneKTpoantos. M.: Xumua, 1978. 345
C.



Proceedings of the 5th International Scientific Conference

PREPARATION OF A PHYSICS TEACHER FOR
LESSONS

Balazhigitova N. K.

Physics teacher of the Nazarbayev Intellectual Schoo in Taldykorgan
Beibitov B. S.

Physics teacher of the Nazarbayev Intellectual Schoo in Taldykorgan
Adilkhanov A. A.

Physics teacher of the Nazarbayev Intellectual Schoo in Taldykorgan

Grandfather Abay emphasized that" teacher- free disciple-Tul " is a person for a person who
is in many ways directly related to the teacher. Teaching is a very sacred and very responsible
profession. The teacher is an architect of the younger generation. An intelligent, intelligent person
who instills and instills national and civic values for generations. An important issue that worries
humanity for a long time, which, despite the changing social situation, does not eliminate the need,
is the adaptation and training of the younger generation for life. This is not an easy task. Because
every human being is a unique individual. The soul of each person is a world in its own way. As the
political and social relations in society develop over time, both the requirements for teachers and
their work are lost. Today's teacher should not only provide the student sitting in front of him with
the necessary information for education, but also educate them to enter the world space of
knowledge, information, economy, that is, to live in conditions of fierce competition. Not every
teacher can handle it. It can only be achieved by a real teacher who has a mind and experience, is
versatile, endowed with knowledge, intelligence, intelligence, as well as kindness and love for the
student.

Over the years of independence, radical changes have taken place in the socio-political and
other spheres of our sovereign country, society. One of the most important is the education sector.
At all times, education of the younger generation remains the most relevant, most important thing
for society. There are aspirations for the entire world educational space, emerging new conditions
in the development of society, problems arising from the Virgin, the need to adapt to changing life.
In this regard, special attention is paid to education and education of the younger generation in
the country. Taking stock, mastering our centuries- old spiritual values, wealth, instilling good
gualities in the younger generation is the main task of today's teacher. For this reason, every
teacher should carefully and comprehensively prepare for the lesson they teach. It should include
the following items.

First of all, it is necessary to determine the main task of the lesson, the purpose pursued by
it, in accordance with which it is necessary to outline the content of the lesson, its main problem:s,
structure and method of work. Then the teacher should pay attention and analyze the text related
to the topic of the lesson, the textbook used by students. It is necessary to look for places that are
not covered in the textbook in other sources of information and explain how to convey
understanding to students. It is necessary to determine whether the volume and content of the
text meets the requirements of the current program, whether the material is clearly stated, how
accurate and clear the definitions and concepts given in the textbook are. In terms of some
complexissues, it is necessary to use physics courses and scientific literature for higher educational
institutions. A teacher should always be an example for students who constantly educate
themselves in accordance with the requirements of society, quickly enter into communication with
people, especially with students, have organizational skills, know their subject well, have a
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combination of talents and experience, actively participate in political life in their environment,
and love for the land of their country. The skill of a teacher is not a special art that requires talent,
but it is a profession that is necessary for teaching other specialists. We can mention teachers who
have devoted their entire lives and strength and noble feelings to the upbringing of the younger
generation.

It is necessary to carefully think over the educational side of the lesson. Every teacher should
not remember that he is not only an educational mentor, but also an educator of his students.
When selecting materials for the lesson, it is necessary to use press materials, new materials
published in newspapers and scientific journals, books-magazines in a foreign language, and
internet resources. It will be better to constantly collect and supplement the material, classifying
it by sections and topics in the school curriculum. For this purpose, it is advisable to create a card
index. It is useful for personal handouts to indicate the name of the article, the author, and write
it down briefly. This will help the teacher quickly find the necessary material in the process of
preparing for the lesson. When preparing for the lesson, the teacher, according to the thematic
plan, should identify a number of issues from the previous topics covered, which must be repeated
in order to determine the connection and specific ways of this lesson with the previous and
subsequent ones, prepare students for the perception of new material.

Most physics lessons are associated with staging a demonstration experiment, so you should
prepare equipment, tools in advance, assemble the units and be sure to check if they work. Not a
single experiment should be done in the classroom that has not been tested in advance. If the
teacher decides to conduct a mass experiment or laboratory work in the classroom, he must
carefully prepare the distributed material and devices so that each desk has everything necessary
for students to work. Then you need to prepare visual aids: drawings, tables, collections, put them
in full order, arrange presentations, arrange them in the right order, get a video in a timely manner,
be sure to watch it and identify fragments that need to be shown in the same lesson. It is necessary
that the teacher, both for extracurricular work and for homework, choose exercises and tasks in
advance, without haste. In addition to preparing the minimum number of necessary reports, it is
necessary to set additional reports for students with high abilities, as well as for situations where
the prepared reports are not enough for a clear understanding of the program material. All reports
must be drawn up to the end by the teacher himself. Only in this case it will be possible to correctly
determine which problems should be published as a whole class, which problems should be
submitted for publication in the classroom and at home on their own. This also helps the teacher
to warn students against making typical mistakes in the training process. It is especially necessary
to take a closer look at the compilation of reports. It is better to start a special thick notebook to
write down the solutions of problems from different books. This will save time on preparing for
classes.

At the same time, in the process of preparing for the lesson, the teacher must select the
pictures that he will perform on the blackboard, think over all the explanations that will be given
to them: determine the definitions, concepts of laws and conclusions, the form of fixing the
material that will be passed in the lesson. If the lesson or part of it is devoted to independent or
control work, then it is necessary to prepare the necessary number of options so that the problems
and questions can be adjusted and each student can be assigned an individual task. Finally, it is
advisable to mark and carefully prepare the assignment for the house, which is an important
element of the lesson. After the material has accumulated, it is necessary to systematize it, think
over all the elements of the lesson, select the most correct pedagogical tools, methods and forms
of work. Here it is worth taking into account the specifics and content of the educational material,
the equipment of the physics room, the life experience of students, their age and the degree of
general development. Only in this case will it be possible to effectively and fruitfully use the time
of the lesson. A necessary condition for the formation of deep and solid knowledge of students in
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the subject, the successful solution of educational tasks, the fruitful use of time allocated for
classes only in the course of systematic well-thought-out preparation for classes. Let's talk about
the requirements for a physics teacher: first, a physics teacher should be an energetic person and
a specialist teacher who has an individual approach and is able to defend it. Only a teacher who
has the qualities of a researcher, a thinker, who is well versed in his business, will be able to achieve
the end result. Secondly, in addition to improving pedagogical and psychological knowledge, they
should be able to skillfully use this knowledge in their daily activities. The pedagogical thinking of
each teacher should be formed in a scientific way. The main psychological law says that" through
his creative changeable activity, a person interacts with people and develops into an individual with
great personal thinking." Third, the basics of knowledge should be taught to students
independently. A teacher who has not taught his student to learn independently will now not be
able to achieve the end result. In conclusion, explaining physics to a student, mastering its laws
requires a lot of responsibility. Therefore, a physics teacher should conduct classes with
comprehensive training using innovative technologies and new approaches to teaching. In this
case, students achieve the goal of the lesson and become more interested in the subject.
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OnTnyeckoe ANCTaHUMOHHOEe
30HAMPOBAHMNE: MOHUTOPUHT
OKpYyXatoLlen cpeapl 3eM1M M3 KOCMOC3

Abapifannes 9amxaH AbablFannynbl
Yyntenb dusnkm, MexayHapoaHas WKona ropoaa ActaHa. r.ActaHa

AHHOTauuA

B 3TOM cTaTbe nNpeAcCTaBAeHO yraybneHHoe UccnefoBaHWe TexXHONOrMM  ONTUYECKOro
AWCTAHLMOHHOIO 30HAMPOBAHMA M MX KAOYEBOW PONM B MOHWUTOPUHIE OKpyXKatollen cpeapl
3eman 13 kocmoca. ONMpPancb Ha MEXAMNCUMNANHAPHbBIE NCCNEA0BAHMA HA CTbIKE OMTUKM, HAYKM
00 OKpyKatowen cpede M CNyTHUKOBbIX TEXHONOTMMI, B CTAaTbe PACCMATPMBAOTCA MPUHLMMbI,
NPUNOKEHNA N AOCTUNKEHMA B 061aCTU ONTUYECKOTO AMCTAHLMOHHOIO 30HAMPOBAHMA. B Hem
obcyXKaaeTcAa MCNONb30BaHME ANAAPHBIX U MYNbTUCNEKTPANbHbIX MeTOA0B BM3yanu3aumm AN
cbopa noapobHoM MHPopMaLMM 0O aTmochepe 3emMn, MOBEPXHOCTM CYLIKM U OKeaHax, 4To
NO3BONAET YyYeHbIM OTCAEXMBATb K/AOYEBble MapaMeTpbl OKPYKatoWel cpedbl, TakMe Kak
KayecTBO BO3/yXa, COCTOAHME PacTUTENbHOCTM 1 TeMNepaTypa NOBePXHOCTM MopA. Kpome Toro, B
CTaTbe NOAYEPKMBAETCA BKNAZ ONTUYECKOro AMCTAHLMOHHOIO 30HAMPOBAHMA B MCCAeA0BaHUA
KNMMaTa, MOHUTOPUHI CTUXUIHbIX BeACTBUM M ynpaBAeHWe OKpyKatouwein cpenon. O6obuwian
nocnefHWe OOCTUMXKEHUA W TemMaTUyecKue MCCNe0BaHWA, 3Ta CTaTbA MOAYEPKMBAET BAXKHOCTb
ONTUYECKOrO AWMCTAaHUMOHHOTO 30HAMPOBAHWMA ANA MOHWMAHMA W pPelleHUA 3KONOTMYECKMX
npobnem B rnobanbHom macwTabe.

Kntouesble cnosa: OnTuyeckoe AMCTaHUMOHHOE 30HAMPOBaHWe, HabnwaeHwe 3emny,
MOHUTOPUHI OKpyKatoLweln cpeapbl, CnyTHUKOBbIE TexHosornn, flnaap, MynbTucnekTpanbHas
CbeMka, MccneposaHume kanmaTta, MOHUTOPUHT CTUXMIAHBIX BeCTBUM, YNpaBAeHNEe OKPYKatoLLEN
cpenon.

B 3noxy, OTMeYeHHYK pacTyuwler 03abo4eHHOCTbI0 MO  MOBOAY 3KOA0rMYECKOM
YCTOMYMBOCTM M WM3MEHEHWMA KAMMaTa, CMOCOBHOCTb TOYHOTNO WM aKKypaTHOroO MOHUTOPMHIA
AMHAMMYECKMX CUCTEM 3eMIM MMEET nepBocTeneHHoe 3HavyeHue. ONTUYecKoe AMCTaHLUMOHHOE
30HAMPOBAHME, UCMONb3YIOLEE AOCTUKEHNA B 061ACTM CMYTHUKOBBIX TEXHOIOTMIA M ONTUYECKMX
NpubOpPOB, CTaN0 KPaeyrosibHbIM KaMHEM B HaLIMX YCUAWMAX MO HabAlAEHUMIO M MOHMMAHMIO
CNOXHOCTEN HalWel nnaHeTbl M3 Kocmoca. Bo BBeseHWM npeacTtaBneH 0630p ONTUYECKOro
AMCTAaHUMOHHOIO 30HAMPOBAHMA M €ro KAKYEeBOM POAM B MOHWTOPWMHIE OKPYMKatoLWLel cpesbl
3eMnM, a TaKKe [aHO npeacTaB/ieHne O ero NPUHUMNAx, MPUMEHEHUM N 3HAYEHUN B PeLlEHMM
HaCyLWHbIX 3KoN0rMYecknx npobnem [1].

C TOYKM 3pEHMA KOCMOCa ONTMYECKOe AMUCTAaHUMOHHOE 30HANPOBaHME NO3BONAET YYEHbIM
nony4yaTb OecueHHble AaHHble O Pa3NIMYHbIX KOMMOHEHTaX OKPy:Katowen cpedbl 3eman, oT
aTMocdepbl M NOBEPXHOCTU CyLWM [0 OKEaHOB M e AHNKOBbIX WNUTOB. bararogapa ncnonb3oBaHMO
CNOXHbIX [AATYMKOB WM CUCTEM BM3yanmsalmum ONTUYECKOE AMCTAHUMOHHOE 30HAMPOBAHWE
YNaBNMBAET 3N1EKTPOMArHUTHOE M3/y4eHWe pasHbiX OJWH BOMH, MNPeaocTaBnAd OOWMPHYHO
MHGOPMaUMIO O COCTaBE, CTPYKTYPe M AMHAMMKE CUCTEM Hallel NAaHeTbI.

OLHMM M3 KAKOYEBbIX MPEMMYLLECTB OMNTUYECKOrOo AMCTAaHUMOHHOIO 30HAMPOBAHMA
ABNAETCA ero cnocobHOCTb MONYYaTb [aHHble HEWMHBA3MBHLIM UM CMHOMTUMYECKMM CMOCOOOM,
0xBaTblBaA boblIMe reorpadpuyeckmne TePPUTOPUN C BbICOKMM MPOCTPAHCTBEHHbBIM Y BPEMEHHbIM
paspelleHnemM. 3Ta BO3MOXHOCTb 06/eryaetr KOMMIEKCHbIA MOHUTOPUHT TaKUX ABNEHWUIA
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OKpY*KatoLen cpeapl, KaK BblipybKa necos, ypbaHM3auma, MeToabl BEAEHNA CENbCKOTO XO3AMCTBA
W CTUXMIHble beactsuA. bonee Toro, onTMyeckoe AMCTAHUMOHHOE 30HAMPOBAHWE WrpaeT
pellalollyto poab B MCCNEAO0BaHMAX KAMMATA, NMOMOras Yy4eHbIM OTC/EXMBaTb M3MEHEHUA B
KNMMaTUYeCcKoM cucteme 3emMnu, BbIABAATb TEHAEHUMW W OLEHMBATb BAMAHME AEATENbHOCTU
YyesioBeKa Ha OKpy»KatoLLyto cpeay [2].

370 BBeAeHWe 3aknablBaeT OCHOBY AnA Hosee rnyboOKOro M3yyeHWsa OMNTUYECKOTO
AWMCTAaHUMOHHOIO 30HAMPOBAHMA, NOAYEPKMBAA €ro BKAAL B MOHUTOPUHT OKPYXKatoLLen cpeapl,
6opbby CO CTUXMMHbIMM BEACTBUAMM, COXPAHEHME PEecypcoB W Hay4yHble UCCea0BaHMA.
Mcnonb3ys BO3MOMKHOCTM CBETa M KOCMWYECKMX TEXHOOMMIM, ONTUYecKoe AMCTAHUMOHHOE
30HAMPOBaAHME NMpeasiaraeT YHUKaNbHbIM B3MS4 Ha Halwy MNAaHeTy, NO3BOAAA HAM MPUHMMATb
0H60CHOBaHHbIE pelleHnsa U NPUHMMATb ynpexaatolime Mmepbl A5 3alWMTbl OKPYrKatoLWen cpeapl
3emaun ana 6yayumx NoKoAEHNN.

OnTnyeckoe [AWUCTAaHUMOHHOE 30HAMPOBAHME MPOM3BENO PEBOOLUMIO B HaleMm
MOHMMAHWN OKpy»Kalollen cpedbl 3emnun, npeaocTaBMB KOMIMJIEKCHOE MNpeacTaBieHne o
MOBEPXHOCTM U aTmocdepe nNnaHeTbl M3  Kocmoca. B 3Tom  pasgene npeactaBneH
dyHOAAMeEHTaNbHbIM 0630p ONTUYECKOTO AUCTAHLMOHHOIO 30HAMPOBAHWA, NPOC/NEXKMBAETCA ero
MCTOPUYECKOe pPa3BUTME, OODBACHAIOTCA €ro OCHOBHble MPUHUMMbLI M MNOAYEPKUBAETCA ero
3HaAYeHMe ANA MOHUTOPUHTIA OKPYKAtOLLEM cpeab!.

KopHM AMCTaHUMOHHOIO 30HAMPOBAHMA YXOAAT B cepedmHy XIX BeKka, Koraa nepsble
MMOHEPbI HaYa/ M 3IKCMEPMMEHTUPOBATL C a3POdOTOCHEMKOM C MCMOAb30BaHMEM BO3AYLWHbIX
WapoB M BO34yLWHbIX 3MeeB. O4HAKO TONbKO C NOABNAEHNEM CMYTHUKOBbIX TEXHONOMMIA B CEpeamHe
20-ro BeKa AMCTaHUMOHHOe 30HAMPOBAaHWE MO-HACTOAWEeMY BCTYNWIO B CBOWM Mpasa. 3anyck
nepsbiX CMYTHWKOB HabawaeHMA 3a 3emnen, Takux Kak Landsat-1 B 1972 roay, o3HameHoBan
Ha4ya/l0 HOBOW 3pPbl, KOTZa KOCMUYECKMe AaTYNKMU NPOU3BENN PEBOIOLMIO B HALLMX BO3MOXHOCTAX
MOHUTOPWHIA U U3yYeHMA OKpYKatoLen cpeapl 3emnm [2].

OnTnyeckoe AMCTAHUMOHHOE 30HAMPOBAHME OCHOBAHO Ha OOHApPY)KEeHWW W aHanuse
3/1eKTPOMArHUTHOrO M31y4YeHns, 0CObeHHO B BMAMMOWM, BAMKHEN MHOPAKPACHOM M TennoBOM
MHOPAKPACHOW YacTAX 3/1eKTPOMArHUTHOro cnektpa. OCHOBHOM NpWHUMN npeanonaraet
B3aMMO/ENCTBUE ITEKTPOMATHUTHOTO M3/y4YeHUsA C NMOBEPXHOCTbIO U aTMmocdepoit 3eman, npu
3TOM Pa3/IMyHble MaTepuanbl M AEeTaan MO-pa3HOMY OTPANKaOT, MOMOLWAT MAM U3yYatoT
n3nyyeHune. M3mepsasa WMHTEHCMBHOCTb M CMEKTPa/ibHbIe XapPaKTEPUCTUKM OTPAKEHHOIO WK
MCMYCKAeMOro W3/yYeHMA, UHCTPYMEHTbl AMCTAaHUMOHHOIO 30HAMPOBAHMA MOTYT MOAYYUTb
LEHHYI0 MHPOPMALMIO O CBOMCTBAX M COCTaBE 3eMHON NOBEPXHOCTM.

OnTnyeckme AaTYMKM OBObIMHO PaboTatoT B OAHOM M3 ABYX PEXMMOB: MAaCCMBHOM MM
aKTMBHOM. [laccMBHble AATYMKM ODOHAPYKMBAKOT €CTECTBEHHOE W3/yYEeHWE, U3/yYaemMoe WM
OTpa*KeEHHOE MOBEPXHOCTbIO 3eM/M, @ aKTUBHbIE AATYMKM M3y4atoT COBCTBEHHOE U3TYYEHUNE U
M3MepalT  peakumto. OO6bIYHbIE MACCMBHbIE OMNTUYECKME AaT4MKM  BKAOYalOT B ceba
MyNbTUCMEKTPabHble W TUNepCneKkTpaabHble GOpMMPOBATENN  M30OPAKEHNN, KOTOpble
3aXBaTbIBAOT M300OPaXKEHUA Ha Pa3HbIX AJIMHAX BOJH, YTOObI pa3ninyaTb TaKMe XapaKTEPUCTUKMY,
KaK COCTOSIHME PaCTUTENbHOCTM, PACTUTENbHbIN MOKPOB M KayecTBO BO/bl. AKTUBHbIE AATYMKM,
TakMe Kak nungap (obHapyKeHue cBeTa W onpeaeneHwe AanbHOCTW), W31y4YaloT fla3epHble
MMMNYAbCbl U M3MEPAIOT Bpems, HeobxoaMmoe [nO/1A BO3BPALLEHWA CBeTa, MpeaocTaBnAs
NOAPOBHYIO MHPOPMALMIO O BbICOTE MOBEPXHOCTU, TONOrPadmm U CTPYKTYPE PAaCTUTENBHOCTMU.

BO3MOXHOCTb HabntoAaTb 3a OKpyKatoweh cpefod 3emMan M3 KOCMoca Npou3Bena
PEBOMOLMIO B HALWMX BO3MOMXKHOCTAX MO MOHUTOPUHIY M YNPABAEHUIO NPUPOAHBIMM pecypcamu,
OLEHKe M3MEHEHWNIN OKPYXKatoLLen cpepbl M pearmpoBaHUIO Ha CTUXMIAHbIe DeacTBuA. OnNTUYeckoe
ANCTAHLUMOHHOE 30HAMPOBAHWE MO3BONAET Y4YeHbIM WM3y4yaTb LWWPOKUIA CNEKTP ABNEHWUN
OKpY»Katolen cpeapl, BKAOYaA BblpyOKy necos, ypbaHM3auMio, NPOAYKTUBHOCTb CE/bCKOro
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XO3ANCTBA M U3MEHUYMBOCTb KAMMATA. [1pefocTaBnAa CMHONTUYECKME N300paXKeHMA NOBEPXHOCTH
M atMochepbl 3eMIM B BbICOKOM pPaspelleHnn, ONTUYEecKoe AWUCTAaHUMOHHOE 30HAMPOBaHME
NOAAEPKMBAET MHOXKECTBO NPUMEHEHWI: OT NMAAHMPOBAHMA 3EM/IEMNOb30BAHNA N COXPAHEHMA
61opaszHoobpasma 40 roTOBHOCTM K CTUXMIHbBIM 6eACTBMAM M pearnpoBaHma Ha HUX [3].

TakMm 00pa3om, ONTMYECKoe AUCTAaHUMOHHOE 30HAMPOBaAHWE MNpeacTasB/seT coboM
MOLLHbIN MHCTPYMEHT A9 MOHWUTOPWMHIA OKpy»Katollei cpedbl 3eManm M3 Kocmoca, npeasaras
LLEeHHYI0 MHGOPMAUMIO O AIMHAMMKE CUCTEM Hallei NaaHeTbl. baarogapsa A4OCTMKeHMAM B 061acTH
CEHCOPHbIX TEXHOIOTMIA U METOI0B aHaM3a AaHHbIX ONTUYECKOe ANCTAaHUMOHHOE 30HAMPOBaHNE
NPOAO/KAET UrpaTb pPelalollytdo Poab B YAYYWEHUM HAWero MOHMMAHMWA 3KOJ0rMYeCcKmMx
NpoLEeccoB U MHGOPMMPOBAHUM O METOAAX YCTOMYMBOTO YNPABAEHNA PECYPCAMM.

OnTnyeckoe AMCTAaHUMOHHOE 30HAMPOBaAHME Kak MeTo HabnAeHUs 3a OKpyXKatollen
cpefion 3eMiM M3 KOCMOca MpeAanosiaraeT MCNO/b30BaHWE Crneumanm3anmpoBaHHbIX AaTYMKOB,
YCTAHOB/IEHHbIX Ha CMYTHWKaX, ANS YN3aBAMBAHUA 3NEKTPOMArHUTHOTO U3/yYeHMs, N31y4aemoro
AN OTPaXKAaEMOr0 3€MHOM NMOBEPXHOCTbIO M aTMOChepolt. B aTom pasaene onuchiBaloTca MeToapbl
M npouecc cbopa AaHHbIX, CBA3aHHbIE C ONTUYECKMM ANCTAHLMOHHbBIM 30HAMPOBAHWEM, KOTOpPbIE
NOAXOAAT ANA MOHUMAHWA Ha YPOBHE WKObI [4].

CnyTHWKM, OCHalWeHHble ONTUYECKMMWN AaTYNMKAMM, BbIBOAATCA HA OPOUTY BOKPYT 3eMu.

ST CNYTHUKM MOTYT HAXOAMTbCA Ha NMONAPHBIX, FEOCTALMOHAPHbIX UK APYrMx opbuTax B
3aBMCMMOCTM OT KOHKPETHbIX LieNeit X MUCCUN.

OnTnyeckMe AaT4MKM Ha BOPTY CMYTHMKOB Y1aBNMBAIOT 3NEKTPOMArHUTHOE U31yYeHue B
Pa3/IMYHbIX AMana3oHax A/ MH BOAH, OObIMHO B BUAMMOM, BAMMKHEM MHOPAKPACHOM M TENOBOM
MHOPAKPACHOM CMeKTpax.

[aTynkm MoryT BKAOYATb B cebBA  MyAbTUCNEKTPasbHble WAM rMNepcrneKkTpaibHble
dopmmnposaTenn M3obparkeHWn ONA 3axBaTa M300PaXKEHUM Ha HECKONbKWUX ANMHAX BOJH WM
CneuranmsnpoBaHHble AaTYMKK, TaKMe KaK Anaap, 41 WU3MEPEHWA BbICOTbl WM CTPYKTYPSbI
PaCTUTENbHOCTY.

CnyTHWKM, BpallatoLLmeca BOKPYr 3eMiun, NOCTOAHHO CODMPAtOT AaHHble, NpoaeTas Hap,
Pa3HbIMU PErMoHamu.

C6op AaHHbIX 06bIYHO NAAHUPYETCA 415 OXBaTa KOHKPETHbIX 061acTen MHTEPECOB, NCXOAA
U3 Uenen nccnesoBaHns NaM MOHUTOPMHTA.

OnTHYecKkme AaTunKM GUKCUPYIOT N300parKeHNs MOBEPXHOCTU U aTMochepbl 3emn.

1306parkeHna moryT HbiTb COBpaHbl B PasHbIX CMEKTPAbHbIX AMana3oHax, YTo No3BoaAseT
0bHapyKMBaTb Pas3/MyHble 0CODEHHOCTM, TaKMe KaK PacTUTeNbHOCTb, BOAOEMbl M FOPOACKME
Tepputopum [5].

HeobpaboTaHHble CNYTHUKOBbIE CHMMKW MOABEPraloTca npeaBapuTesibHolM obpaboTke
AN KOPPEKTUMPOBKM aTMOCPEPHbIX 3DHEKTOB, WCKAXKEHMN [JAaTYMKOB W TEOMETPUYECKMX
MCKaXKeHWN.

Mpoueaypbl KanMObPOBKM TapaHTUPYIOT, YTO JAaHHble TOYHO OTParKatoT KOIPPULMEHT
OTparkeHMA NOBEPXHOCTU UAN TEMMNEPATYPY.

ObpaboTaHHble M300paKeHUs aHaAM3UPYIOTCA C MNOMOLLbIO  CNeumnasm3npoBaHHOro
nporpammHoro obecrnedeHuns ana nssnedeHma nHbopmauymm ob oKpysKatoLwen cpege 3emnu.

MeToabl 00paboTKM M300parKEHM MOTYT BK/IOYATb KnaccMdMKaumio M300paxKeHui,
CNEeKTPaNbHbIN aHaAN3 U M3BNEYEHWNE NPU3HAKOB [4].

AHanusmpyemble [aHHble WMHTEPNPETUPYHOTCA ANA MONYYEeHWA LEeHHOW WMHPopmaumm o
NnapameTpax OKPYKatowen cpesbl, TaKMX KaK PacTUTEeNbHbIA MOKPOB, COCTOAHWE PaCTUTENbHOCTH
M COCTaB aTMOChepbl.

CTaTUCTUYECKMIN aHaNM3 M MOAENMPOBAHME MOTYT WMCNONb30BaTbCA ANA BbIABAEHMUA

TEeHAEeHUMI, 3aKOHOMEPHOCTEN 1 aHOMANNI B JaHHbIX.
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NHTerpauma c reorpadpryecknmm nHbopmauoHHbiMU cuctemamm (TUC):

[aHHble onTM4yecKoro ANCTaHUMOHHOIO 30HAMPOBAHMA YacTo MHTerpupytotca ¢ NTNC ana
obneryeHmMa NPOCTPAHCTBEHHOIO aHaM3a 1 BU3yanm3aLnu.

NHcTpymeHTel  TWUC  NO3BOAAKOT  MCCAe40BaTeNAM  HaK/la[blBaTb  CMYTHWKOBblE
n3obpaxkeHmna Ha Apyrne CNOM reonpOCTPAHCTBEHHbIX AaHHbIX, 0becneynBas KOMMAEKCHbIN
aHann3 1 MHTepnpeTaumio [5].

Takmm  obpasom, onTMyeckoe  AMCTAHUMOHHOE  30HAMPOBaHMe  npeanonaraet
MCNO/Ib30BaHME CMYTHUKOBbIX ONTUYECKUX AATYMKOB ANA 3axBaTa, NpeaBapuTebHon 06paboTKm
M aHaNM3a 3N1EKTPOMArHUTHOIO M3NYyYeHWA, U31y4aeMoro UM OTPAXKAaeMOro MOBEPXHOCTbIO U
atmocdhepor 3emnn. ITOT MeToZ AaeT LUEHHYI0 MHOOPMaUMIO O pPas/MyHbIX MapameTpax u
npoueccax OKpy»Katouien cpeapl, cnocobcTByA Hawemy MNOHUMAHWIO OAUHAMUYECKMX CUCTEM
3eMan 1 NoAAEPKMBAA YCUANA MO MOHUTOPUHTY M YNPABAEHMUIO OKPYKatOLLEN Cpeaon.

B Hawem mccnenoBaHMK, MCNONb3YHOWEM ONTUYECKOE AMCTAHUMOHHOE 30HAMPOBAHME
ONA MOHWTOPMHIA OKpyKatowen cpedpl 3emMAM M3 KOCMOCA, Mbl OOHAPYKMAM HECKOAbKO
KNOYEBbIX BbIBOAOB, MOATBEPMKAEHHbLIX [AaHHbIMK, COOPAHHbIMM Ha OCHOBE CMYTHMKOBbLIX
n306paxeHu 1 aHann3a. BoT HeKOTopble pe3ynbTaTbl, NPeACTaBAEHHbIE B APYKeatobHOW AnA
WKObl dopme:

icnonb3ya MynbTUCNEKTPANbHbIE  CMYTHWKOBbIE CHUMKW, Mbl  KaaccubuumpoBanm
Pa3/INYHbIE TUMbl 3EMEe/IbHOro MOKPOBA, TaKMe KaK /eca, ropoACKMe TeppuUTopun, BOAOEMbI U
CeNIbCKOXO3ANCTBEHHbIE yroabA. AHANAW3 AaHHbLIX BbIABWUA WM3MEHEHMA B 3eMHOM MOKpPOBE C
Te4YeHMeM BPeMeHM, BKItOYAA BbIpyOKYy 1ecoB, paclumpeHne ropoaos U PacliMpeHne Cenbckoro
X03ANCTBa.

AHanM3npya HOPMa/IM30BAHHbLIM  Pa3HOCTHbIN  MHAEKC pacTutensHoctn  (NDVI),
NONYYEHHbIN MO CNYTHUKOBBIM CHUMKAM, Mbl OLLEHWUAN 340POBbE W CUAY PACTUTENLHOCTH [6].

Hawwn pe3ynbTaTbl NOKa3aaM Ce30HHbIe KoNebaHWA B COCTOAHUM pacTUTenbHoCTU: Bonee
BbICOKMe 3HayeHMAa NDVI yka3biBaloT Ha 6Oonee 340pOBYKO PACTUTENBHOCTb B TeYeHue
BereTauMoOHHOro nepuoaa. Tennosble MHOPaKpacHble N300paKeHNs, NOIyHeHHbIe CO CMYTHUKOB,
NO3BOMAM HaM M3y4YnUTb 3OPEKT ropoACcKOro OCTpoBa Tenaa, NPy KOTOPOM FrOpPOACKME PaMOHbI
MCNbITbIBAtOT HONEee BbICOKME TemnepaTypbl MO CPABHEHUIO C OKPYKAIOWMMKU  CENbCKUMM
paloHamu. AHaNM3 AaHHbIX BbIABMA 3HAUMTENbHYO Pa3HMLY TEMMNEPATYP MeXay ropoOACKMMU U
CeNbCKMMM PaioHaMM, YTO NoAYEPKMBAET BAMAHME YpOaHM3aLUMM HQ MECTHbIM KNMMaT.

CneKTpanbHbIA aHAAM3 CNYTHUKOBBIX M300pPaXKeHMM NO3BONIMA HaM OTCNIEXMBATb COCTaB
aTMmocdepbl, BKKOYAs TakMe 3arpA3HUTENN, KaK a3p030/1M, 0O30H M NAaPHUKOBbLIE rasbl.

Pe3ynbTaTbl MNOKa3a/M MNPOCTPAHCTBEHHbIE W BPEMEHHbIE W3MEHEeHMA B COCTaBe
aTmocdepbl, Npn 3TOM Honee BbICOKME KOHUEHTPALUMM 3arpA3HAIOLLMX BelwecTB HabatoaatoTca B
rOPOACKMX M MPOMbILW/IEHHO Pa3BUTbIX permoHax. ONTuyeckoe AMCTAHUMOHHOE 30HAMPOBaHME
obnerynno obHapyKeHne M MOHUTOPUHT CTUXMMHbIX OEeACTBMNA, TAKMX KaK JIeCHble MOKapbl,
HaBOAHEHMA N U3BEPIKEHMA BYIKAHOB.

CnyTHWKOBbIE CHUMKM, CAeNaHHble A0 M NOc/ie NPOUCWEeCTBMA, MO3BOANAN HAM OLEHUTb
mMacwTab yuepba 1 noaaepatb YCUANA MO pearnpoBaHmMIo Ha CTUXMIMHOe beacTteue [7].

Mcnonb3ya Tennosble WMHbPaKpacHble M300paXKeHMA, Mbl OTCNEXMBANM WU3MEHEHMA
TemnepaTypbl NoBepxHOCTN Mmopa (TINM) B OKeaHax M NPUOpPEXKHbIX permoHax. AHaAn3 AaHHbIX
BbIABMA CE30HHble W pervoHanbHble Bapuaumm TIMM, 4To MmeeT NocneacTBMA ANA MOPCKMUX
9KOCUCTEM M KNMMATUYECKMX YCAOBUMN.

OnTnyeckoe AMCTaHLMOHHOE 30HANPOBAHNE MO3BONIO HAM OTC/IEXMBATL N3IMEHEHMA B
pasmepax NeAHMKOB M AMHAMMUKE NeAHWMKOBOrO MOKPOBA B MOAAPHbIX pervoHax. PesynbTaTsl
NOKa3anu 3Ha4yuTeNbHOE OTCTYNAeHWe NeAHNKOB U UCTOHYEHWE NeAHOro MOKPOBA C TeYeHWeM
BPEMEHM, YTO CBMAETENbCTBYET O NPOAO/IKAIOLLEMCA BO3AENCTBUM M3IMEHEHMNA KAMMATA.
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ITK pe3ynbTaThl, NOAKPENAEHHblE CMYTHUKOBLIMW AAHHBLIMW M aHANM30M, AAKOT LUEHHYIO
MHPOPMALUMIO O npoueccax M JAMHAMUKE OKpyXalWen cpedbl 3emau, AeMOHCTPUPYS
3bPEKTMBHOCTb OMTMYECKOrO AUCTAHLMOHHOIO 30HAMPOBAHUA B MOHUTOPUHIE M MOHMMAHUK
Halen NaaHeTbl N3 KOCMOCA.

B 3ak/toYeHMe OTMETUM, YTO ONTMYeCKoe AMCTaHLMOHHOE 30HAMPOBaHME SBAAETCA
MOLLHbIM MHCTPYMEHTOM MOHUTOPUHIA OKPY*KatoLLel cpeabl 3eMan U3 KoCMoca, NpeaocTaBnan
LEHHY0 MHPOPMALMIO O AMHAMUMYECKMX MpoLeccax, PopMUPYIOLLMX Hally naaHeTy. baaroaaps
MCMNO/Ib30BAHMIO CMYTHUKOBBIX JAaTYMKOB M MepesioBbix METOA0B aHa/iM3a AaHHbIX ONTUYECcKoe
OMCTaHUMOHHOE 30HAMPOBAHME MO3BONAET YYEHbIM, MCCAEA0BATENAM U NOAUTMKAM HabnoaaTh
M NMOHMMaTb Pa3/IMUHble ABEHMA OKPY)KaloLWen cpedbl ¢ becnpeueaeHTHOM AeTanmsaumen u
TOYHOCTbIO [7].

Hawe wuccnenoBaHue BbIABMAO 3HAYMTE/bHbIMA BKAAZ OMNTUYECKOro AMCTAHLUMOHHOIO
30HAMPOBAHMA B PAAE MNPUIOKEHWK, BKAOYAA KAACCMPUKALMIO 3E€MHOMO MOKPOBA, OLEHKY
COCTOAHMS  PACTUTENbHOCTW, MOHUTOPUHI TOPOACKUX OCTPOBOB Tenja, aHaiM3 CocTaBa
atMmocdepbl, MOHUTOPUHT CTUXMIHBIX BeACTBUIA, M3MEHEHME TeMMnepaTypPbl MOBEPXHOCTM MOPSA U
HabatoeHMe 3a OTCTyNAeHMEM NeIHMKOB. DTN pe3yabTaTbl NOAYEPKMBAIOT YHMBEPCAbHOCTb U
3bDEKTMBHOCTb ONTMYECKOro AMCTAHLMOHHOIO 30HAMPOBAHMA B pPelleHMM pPasHOoObHpPa3HbIX
3KONOrMYecKkMx npobnem n noasepKKe NPUHATMA O0OOCHOBAHHbLIX PeLleHuit ANA ynpaBaeHuA
OKPYKatoLWen cpeaon 1 yeuamii no ee coxpaHeruto [9].

Kpome TOro, ontnyeckoe AMCTaHUMOHHOE 30HAMPOBaHWE NpeanaraeT yHUKaNbHbIM B3rnaa,
Ha OKpy)Kalollyto cpeny 3emnu, Mno3BOAAA HamM M3y4aTb KpynHOMacWTabHble W3MeHEeHWs
OKpy)KalolWen cpeapl, OTCNEXMBATb TEHAEHUMU C TeYeHMeM BPEeMeHM W OLEeHMBATb BAMAHUE
NeATeNbHOCTM YeNOBEKa Ha 3KOCUCTEMbI NaaHeTbl. [peaocTaBnAs CMHONTUYECKNE n30bpakeHmA
NOBEPXHOCTM K aTMocdepbl 3eMAM B BbICOKOM paspelleHun, OnTUYeckoe AMCTaHLMOHHOe
30HAMPOBAHME YAyYLLIAeT Halle MOHMMaHME IKONOTMYECKMX NPOLECCOB U NOAAEPHKUBAET YCUNNA
NO PeLleHno BarKHeMLWMX npobaem, TakMx Kak M3MeHeHMe KAMmaTa, yTpaTa cpeflbl 0buTaHus,
3arpA3HeHne OKpyKatoLWen cpeabl U CTUXUIMHbIE BeacTemA [8].

Mo Mepe TOro, Kak Mbl MNPOAO/IKAEM PaACLIMPATL HAlM BO3MOMKHOCTM B 001acTK
CMYTHUKOBbIX TEXHONOMMN W aHanM3a JaHHbIX, MNOTeHUMan ONTUYECKOro AMCTAaHUMOHHOIO
30HAMPOBAHMA B KAYeCTBe BKAaAa B /100a/bHbINA SKONOTMYECKMA MOHUTOPUHT U MHULMATMBLI MO
YCTOMUYMBOMY  pa3BUTUIO  OydeT ToAbKO pactu. WMcnonb3ya HoratcTBO  MHPOpMaLnK,
NpeaoCcTaBAAEMOM ONTUYECKMM AUCTAaHLUMOHHBIM 30HAMPOBAHMEM, Mbl MOXeM paboTaTb Hag
co3gaHnem Honee yCToMYMBOro 1 YCTOMYMBOTO ByAyLLIEro A1A Halen NAaHEeTbl N ee KUTenen.

TakMm 00pa3om, ONTMYECKoe AUCTAaHUMOHHOEe 30HAMPOBaAHWE MNpeacTaB/seT cobo
U3HEHHO BaXHbIi MHCTPYMEHT B HalleM CTPeM/IIeHMM KOHTPOAMPOBATb M  3aliMlaTh
oKpyKalolyto cpeay 3emnu, npeanaras becnpeuefeHTHble BO3MOMKHOCTM A8  HayYHbIX
OTKPbITUNA, OXPaHbl OKPYKaloOLWLEN cpeibl U NMPUHATUSA 0DOCHOBAHHbLIX pelleHui. lMpuctynas K
ByaylWMM  HauMHaHMAM B  00/1aCTM  KOCMUYECKMX HabnwaeHun, naBanTe  MUCMNOAb30BaTb
BO3MOHOCTW OMTMYECKOro ANCTAHLMOHHOIO 30HANMPOBAHMS, YTODbI Nyyllie MOHMMaTb, COXPaHATb
n 6epeydsb Hally AparoueHHyto naaHeTy 3emna [10].
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AHHOTaUuA.

B HacTosWeNn cTaTbe nNpeacTaBfiieH MHHOBALMOHHbLIM NoAxo4 K pa3paboTke Kypca,
OXBaTbIBAKOLWErO NMPUMEHEHME UCKYCCTBEHHOro uHTennekta (M) B obpaboTke pazHoobpasHon
nHdOpMaUMK, BKIOYAA BUAEO, ayaAMO, TEKCT U Apyrne GopmaThl AaHHbIX. CyLecTBytoLLME KypChl
no MW 4yacto He yaenstoT AOCTaTOYHOro BHMMaHWA cneumdrke obpaboTKM pas3MyHbIX TUMOB
nHbopmaummM, 4TO orpaHmymeaeT MX 3PPEKTUBHOCTb B peasibHbiXx 3adadax. [aHHbl Kypc
HanpaBfieH Ha 3anojHeHMe 3Ton npobena, npeanarasd KOMMIEKCHbIM Moaxon K 0bydeHuto
CTYZEHTOB COBPEMEHHbIM MeToAam 06paboTKM AaHHbIX C NpuMeHeHnem I,

CTaTbd OMWCbIBAET OCHOBHblE MOAYAM Kypca, BKAYas 06paboTKy BMAEOAAHHbLIX,
ayAMOaHHbIX M TEKCTOBOM MHbOPMALMKM C MCMOMb30BAHNEM NepeaoBbix meToaos MU, Takke
PACCMaTPMBAETCA MHTErPALUMA AAHHBIX U MY/IbTUMOAA/IbHbIN aHANN3, MO3BOJIAIOLLME CTYAEHTAM
3¢ deKTMBHO paboTaTb C PA3HOPOAHBLIMU UCTOYHMKAMKM MHPOPMaLMK. Kaxkabih moayab Kypca
BK/IIOYAET KaK TEOPEeTMYECKME OCHOBbI, TaK M MPaKTUYECKME MPUMEpPbI, NMO3BONAA CTyAeHTaMm
3aKpenuTb NONYYEHHbIE 3HAHMA Ha NPaKTUKe.

MpeacTaBneHHbIM  Noaxos K pa3paboTke Kypca obecneymBaeT  aKTyaslbHOCTb U
30 PEKTMBHOCTb 0by4YeHMA cneumanncTos B 061acTn 06paboTkM MHGOPMaLMM C MPUMEHEHMEM
MW, noaroTaBnMBaA WX K PeLWEeHWto peanbHbIX 334a4 B COBPEMEHHOM MHOOPMALMOHHOM
obuecTse.

Kntouesble C/0oBa: I/ICKVCCTBEHHI:IIZ NHTENNEKT, o6pa3OBaH|/1e, TEXHONO0INMN,
dBTOMaTn3auUmMAa, aganTtaumA.
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BeeaeHue

B coBpemeHHOM WMHGOPMALMOHHOM OOLLECTBE AaHHbIE MPeACcTaBNeHbl B Pa3/IMYHbIX
dopmaTax, TakMx KaK BMAEO, ayaAmo, TEKCT n Apyrune. NpuMeHeHne NCKYCCTBEHHOMO MHTENNEeKTa
(M) nna o0bpabOTKM TaKOW MHOropasmMepHoOn MHPOPMaLMM CTAHOBMTCA HEODBXOAMMOCTbLIO BO
MHOTMX 061acTsaX, OT MeanUmMHbI 10 busHeca. Pa3paboTka Kypca, KOTopblt 0by4yaeT cneumanmcTos
npumeHeHntio M ans 0bpaboTkM paszHoobpasHbIX BUAOB MHbOPMALMM, ABNAETCA aKTya/ibHOM
3aga4en.

AKkmyaneHocme npobsiemsi CyLLeCTBYHOLLME KYPCbl MO MCKYCCTBEHHOMY MHTENNEKTY YacTo
bOoKyCMpyOTCA Ha 0OLWMX aNTOPUTMAX M MeTOAAX, He yAeNnaa A0CTaTOYHOro BHMMaHMA cneundmke
006paboTKM  PasiMyHbIX TUMOB JAaHHbIX. I3TO co3daeT HeobxoAMMOCTb B pa3paboTke
MHHOBALMOHHOIO Kypca, KOTopbI Bbl 0XBaTbiBa/l MeTOAbI 06PaboTKM MHPOPMALMM B PA3INYHbIX
dopmatax ¢ npumeHeHmem NN,

Llens uccnedosaHuA Llenbto AaHHOM CTaTbW ABNAETCA NpeacTaBieHne NHHOBAUMOHHOIO
noaxofa K pa3paboTke Kypca Mo MPUMEHEHUIO UCKYCCTBEHHOMO MHTeANeKTa Aas 0bpaboTKu
MHPOPMaUMM B pa3nnYHbIX GopMaTaX, TaKMX Kak BUAEO, ayAM0, TEKCT U Apyrue.

Memodesl uccnedosaHua [Ana AOCTUMKEHWA NOCTaBAEHHOM Uenn Obln nposBeAeH aHanu3
CYLWECTBYIOLMX MeToA0B 06pabOTKM AaHHbBIX C NPUMEHEHMEM WMCKYCCTBEHHOrO WMHTENNEKTA, a
TaKXKe W3y4yeHbl nepefoBble NPaKTUKM B 00/MacTM aHanuM3a BWAEO, ayAMO M TeKCTOBOWM
nHdopMaumn. Ha oOCHOBE MNONyYeHHbIX AaHHbIX Obln pa3paboTaH KOHLENTyaAbHbI KapKac
MHHOBALMOHHOrO Kypca.

1. O630p OCHOBHbIX KOHUENUMN n metozos NN

VIcKyccTBeHHbIM  MHTennekt  (MMA) - 3TO0  pasgen  KOMMbIOTEPHOM  HAyKW,
CNeunanmsnpyowmnca Ha co3aaHuM CUCTeM, CMOCOOHbIX BbIMOAHATbL 3aZayn, ANA KOTOPbIX
0bbl4HO TpebyeTcA YenoBeYeCKUn MHTennekT. B 3Tom pasgene npeactaBieHbl OCHOBHble
KOHLLENUMN 1 MEeTOAbI, Nexallume B ocHose NN,

TEXHONOIMMN MCKYCCTBEHHOTO MHTENNEKTa LMPOKO MCMO/b3YHTCA B MPOMbILAEHHOCTY,
NpaBuTENbCTBE M HayKe. B KayecTBe npuMmepa MOXKHO MNPUBECTU MNPOABUHYTblE MOMCKOBbLIE
cuctembl B MHTepHeTe (Hanpumep, Google Search), pekomeHaaTe bHble CUCTEMbI (MCMO/Ib3yeMble
YouTube, Amazon u Netflix), ronocoBoe B3ammogericTeme c yenosekom (Hanpumep, Google
Assistant, Siri n Alexa), aBTomobunn 6e3 sBoautens (Waymo), reHepaTMBHble M TBOPYECKME
MHCTPYMeHTbI (Hanpumep, ChatGPT mn Al Art), a TakKe CBEpX4esioBEYECKY0 Urpy M aHanus B
cTpaTermyeckumx urpax (Hanpumep, waxmatbl 1 o) [1].

OCHOBHble KOHLENUMMN 1 MeToAbl MCKYCCTBEHHOTO MHTENNEKTA:

- MawuHHoe obyyeHue : MawwnHHoe obyyeHue - 3TO HanpasaeHMEe MCKYCCTBEHHOrO
NHTENINEKTA, KOTOPOE YYUT KOMIMbIOTEPHbIE CUCTEMbI "yunTbCa" Ha ocHOBe onbiTa. OHO BKAtOYaET
B ceba KoHTponmpyemoe obyyeHue, HEKOHTpoanpyemoe obydyeHne ©n  obydyeHue ¢
NoAKpenaeHnem.

- HelpoHHble ceTM MOAENUPYIOT CTPYKTYPY YEN0BEYECKOrO MO3ra M MCNO/Ib3yTCA ANs
pelleHns Takmx 3a4ad, Kak BOCNpUATUE, Knaccudukauma n pacnosHaBaHne obpaszos. [nybokue
HEeMPOHHbIE CETU /1eKAT B OCHOBE MHOTMX COBPEMEHHbIX METOA0B MalWHHOIO 0byyYeHus.

- HAN - 3710 o06nacTtb wMccnegoBaHWMM, M3ydaloWana B3aMMOLENUCTBME  MEXKAY
KOMMbOTEPAMM U eCTECTBEHHbIM A3bIKOM; OCHOBHble 3aZa4n HJIM BKAOYAOT pacno3HaBaHWe U
reHepaLUmto TEKCTOB, MalUMHHbIM NepeBoa, M aHaM3 HAaCTPOEHMA.

- KomnbtoTepHoe 3peHne 3aHnmaeTcs pa3paboTKon anropuTMoB M METOAOB, KOTOpble
NO3BONAIOT KOMMNbOTEPAM aHa/IM3MPOBATb M MOHMMATL M306paskeHnsa n suaeo. Cioaa BXOAAT
TakMe 334a4M, KaK pacrnosHaBaHMe OOBEKTOB, CermeHTauMa M300paxKeHU U OTCNexmBaHue
ABUKYLLMXCA OOBEKTOB.
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- MeTtoabl ONTMMM3ALMM  MCMONL3YIOTCA ONA HACTPOMKM MapameTpoB MoAenen
MaLNHHOro obyyeHns ans apdeKkTMBHOM PaboTbl. K HUM OTHOCATCA METO/1bl FPaAMEHTHOrO CNyCKa
n oNTMMM3aUMM QYHKLMM NOTEPD.

- DBPUCTUYECKME METOAbI OCHOBAHbI Ha OMbITE M 3HAHWAX SKCMEPTOB B OMNpeeIeHHOM
0671aCcTU. DKCNepTHbIe CUCTEMbI MCMOb3YIOT 3T METOoAbl ANA NPUHATUA PELEHUI U peLleHns
npobsem B peasibHOM BPEMEHMU.

MCKYCCTBEHHbIN UHTENNEKT ABAAETCA WWMPOKOM M BbiCTPO pa3sumBatolleica obnacTbto,
obbeanHAOWEN pPa3anYHble MEeTOAbl M KOHLUENUMM C UENblo CO34AHUSA WHTENNEKTYasbHbIX
CUCTEM, CNMOCOBHBIX K CAMOCTOATENILHOMY 0OyYeHU0, aAanTaummn U NPUHATUIO PELLEHWNNA.

2.CoBpemeHHOe cocToAHME Npobaembl NPOEKTUPOBAHUA Kypca

Pedopma cuctembl o6pa3oBaHMA npuBena K CO34aHMIO  UHOOPMALMOHHBIX U
obpa3oBaTe/ibHbIX CUCTEM HA OCHOBE NAATGOPM INEKTPOHHOTO 0OyYeHMA.

MOXHO BbIAENUTb C/ieAyoL e rpynnbl 31eKTPOHHOro 0byyeHusn:

-- Cuctema ynpasneHua koHTeHTom (CMC);

- Cuctema ynpasaeHuns obydyeHumem (LMS);

- Cuctema ynpasaeHuns obyvyaowmm KoHTeHTom (LCMS).

B pycckom A3bike BMecto LMS uyacto wucnonbsyerca abbpesmatypa LMS- "cuctema
OMCTAHUMOHHOro obyyeHMa". ITM cUCTeMbl AENATCA Ha KOMMepYecKkMe CUCTEMbI U CUCTEMbI C
OTKPbITbIM MCXOAHbIM KOAOM.[1]

Kommepyeckas cuctema, NpeacTaBNeHHAna Ha POCCMICKOM BOCKpPECeHbe, OCHOBaHa Ha
nnatpopme CMS.

Tabnunua 4. Kommepyeckme cuctembl CAO

HanmenoBaHHe Bo3MoxxHOCTH
«BHIpHKC: YnpaBieHHe caiToM» — CMS Tlo3BoasieT pemarh IPAaKTHYECKH JIHOOBIe
3aJadH, CHCTeMa HMeeT pa3lIH4YHBIE II0
MOITHOCTH BEPCHH, OTIHYAOIIHeCS HabGopoM
MomyIeH, TpeOyronmHx NIpHBICYEHHA
JOPOTOCTOAIIHX CITeLIHATHCTOB 1
IIepBOHA4YaIbHOH HACTPOHKH H BHECEeHHA
TOOBIX H3MEHEHHH B ITOCIeYIOIEM.
Amiro.CMS MHoroyHKIHOHATbHASL CHCTeMa,
cbaTaHCHPOBaHA H HMeeT NPEeHMYIIECTBO II0
BBICOKOMY  YPOBHIO  OI€PaTHBHOCTH H
KOHTPOTIA Hal caHTOM, OpHEeHTHpPOBaHa Ha
IIOHCKOBYIO  ONTHMH3AaIlHIO, IIpocTa B
JKCILTyaTallHH H HaCTPOHKe.

OCHOBHbIMX HeAOoCTaTKAMM 3TUX CUCTEM ABAAIOTCA [Aoporocrosiuiee o6CayKuBaHue,
aBTOPCKME NpaBa B 3aBUCMMOCTM OT KOIMYECTBA NO/Ib30BaTENEN N OTCYTCTBME AOCTYMHOrO KOAa,
KOTOPbIM He MO3BO/IAET N0/Ib30BATENAM CAMOCTOATE/IbHO M3MEHATL CBOM TPAH3aKLMN.

CncTema € OTKPbITbIM MCXOAHBIM KOAOM MO3BOAAET NO/Ib30BATENAM ObICTPO aA4anTMPOBaThb
BbIOPAHHYO UMW CUCTEMY K CBOMM MOTPEOHOCTAM M M3MEHEHWAM B Mporpamme obydyeHus.
OcHOBbIBasACb Ha 0630pe CyLEeCTBYIOLMX cMcTemM obydeHna Ha nnatdopme LMS / LCMS, mbi
MOYXEM BbIAENNTb Cleaytolme:
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Tabnmua 5. Cuctembl CAO € OTKPbITbIM KOZAOM

HanmeHOBaHHE Bo03MOXXHOCTH
ATutor (www.atutor.ca) CHcTeMma ynpaBlIeHHs yIeOHBIM KOHTEHTOM, pa3paboTaHa
C ydJeToM HZAeH NOCTYNHOCTH H aJalTHPOBAHHOCTH IS

Claroline (Ckass room | ObGecreyHBaeT NOCTPOSHHE caHTa JHCTAHIIHOHHOTO
online)(www.claroline.net) o0ydeHHS C y4eTOM IIOXKeTaHHH INpenojaBaTeneH s
ayaaTopHH g0 20 000 yvammxca. Co3gaHa B HHCTHTyTe
e JarOTHKH H MyJIbTHMEIHA KaTOIHYECKOTO

yHHBepcHTeTa B JIyBeHe. CHCTeMa IO3BOIAET CO31aBATh
H peJaKTHPOBATh YPOKH, YIPABIATh HMH. OHa BKIIOYaeT
reHepaTop BHKTOPHH, (OpPMYIBL KaleHAapb, (QYHKIHIO
pa3rpaHHYeHHs JOCTyIAa K JOKyMeHTaM, KaTalor CCBUIOK,
CHCTeMa KOHTPOIIs YPOBHSA 3HAHHH, MOy Ib aBTOPH3AIHH.
Dokeos (www.dokeos.com) IInarpopMa IOCTPOEHHA CAHTOB JTHCTAHIHOHHOTO
o0y4enns, ocHoBaHHas Ha BeTke (fork) Claroline (Bepcun
1.4.2), co3maHHasg ¢ NeTbI0 H3MEHHTh IPHIOKeHHe-
OpPHTHHAa71 B TOM HIH HHOM HampaBleHHH. Dokeos!,
Goblle OPHEHTHPOBAH HA MEePCOHATHHYIO KIHEHTYPY —
IepcoHal  OpTraHH3allHH HJIH  NPeINpHATHS, TIAe
KOJHYECTBO KYpPCOB H OOYYAIONIHXCS MeHbIIe HYeM B
YHHBEPCHTETaX.

LAMS(www.lamscommunity.org) | «CHcTeMa ynpaBIeHHS IOCIEIOBAaTeIbHOCTBIO YIeOHBIX
neficTBHH» Learning Activity Management System

B 2003 romy
OTKPBITEIM YHHBepCHTeTOM HHep1aHIoB.

CHCTeMa IpelOCTaBIsgeT IIperojaBaTeleM BH3yalbHEIE
cpeacTBa 11 (OPMHPOBAHHA IIOCIEJOBATEILHOCTH

y4eGHOro mporecca, a TakKe HHTYHTHBHO IIOHATHBIH
HHTepdeHc 11 co3maHHA 0Gpa30BaTEIBHOIO KOHTEHTA,
BKJTIOYAIOIIETr0 pa3HOOGpa3HbIe HHIHBHIyaTbHbIE
3alaHHA, 3aJaHHA M1 paGoTEl B IPyIIe, a TaKKe
lbponTansHyI0 PaGOTY C rpYNIOl yHAIHXCA.
OLAT(www.olat.org) SIBnAeTcs OCHOBHOH 00pa3oBaTelnbHOH IIaT¢opMOH
371eKTpoHHOro oOydeHHs B IlIBeHmapHH, pa3paboTka
Hagaiack emé B 1999 roay B yHHBepcHTeTe LfopHxa.

Pa3paGoTKH MacImTaGHpyeMBIX, MIePeHOCHMBIX
o0pa30BaTeNbHBIX  PecypcoB!,  HCHOIB3yeMBIX B
TEXHOJIOTHAX 3JIeKTPOHHOTO O0YYeHHA YHHBEPCHTETOB H
KOMITAaHHH.

Sakai(www.sakaiproject.org) IIpencraBasgeT coGOH OHTAHH CHCTEMY OpraHH3alHH
y4e6HOro 06pa3oBaTeIbHOrO [IPOCTPAHCTBA,
[OANep/KHBAeT CTAHZApPTBl H croeuHpHkamau IMS
Common Cartridge, SCORM.

- 3TO  CHCTeMa  JHCTAHIHOHHOIO  OOY4YeHH,
IpefHa3Ha4YeHHas U1 CO3JaHHA  KaueCTBEHHBIX
JHCTAHIHOHHBIX KYPCOB.

COLHO-KOHCTPYKTHBHCTCKHH ~ IIOAXO4 K OOY4YeHHIO,
3a70KeHHBIe B IIPOEKT, IpeataraeT HHIHBHIYaIbHBIH
KOHTaKT C KaKIBIM YYeHHKOM C y4ETOM ero JHYHOTO
ONBITa H 0O0pa30BaTelbHBIX INOTPeGHOCTEH, YUHTEIb H
YYEeHHK MOTYT MEHATbCA MeCTaMH, IHpPH 3TOM
[pernojaBaTens O00f43aH HANpPABIATH JHCKYCCHIO H
obecneyHTh  JOCTH)KEHHe  KOIeKTHBHBIX  ILleleif
00yJeHHS.

Moodle ncnonb3yeTca yHMBEPCUTETAMM, LWKOMAMU, NPEANPUATUAMM M HE3ABUCUMbIMM
yunTtenamm 6onee yem 8 100 cTpaHax mupa.

MpenmyLLecTsa cCMCTEMBI:

Bun no3sonAeT BbICTPO aAaNTUPOBATLCA K KOHKPETHbLIM 33434aM KOHKPETHOro y4ebHoro
3aBeZleHnn ¢ HebOoNbLWNMMK 3aTpaTammM Ha pa3paboTKky 06pa3oBaTE/IbHOIO KOHTEHTa;

Bo3mOXKHOCTb MHTerpauuu ¢ apyrumm SDO;
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CoBMeCTHOE pelleHre 06pa3oBaTebHbIX 33434, BO3MOXHOCTb MCMONb30BaHMA aKTUBHbIX
dopm 0byyeHUns B npoLecce B3aMMHOIO 0bMeHa 3HaHUAMMU;

LLInpoKkne BO3MOKHOCTW AN1A 0OLLeHUs: obMeH daliamm, CUCOK paccbiikK, Gopym, yarT,
paccblka No NoyTe U T. A;

Bo3MOXHOCTb NpocMoTpa paboTbl CTYAEHTOB;

BO3MOXHOCTb MCMNONb30BaAHNA N0OOM CUCTEMbI OLLEHKWN 3HaHWUI (TOpbKoi, BepbanbHOM);

BoamoXHOCTb paboTaTb C /NOAbMW  PA3HOrO YPOBHA MOATOTOBKW, C  PasHbIMMK
dur3mMyeckMmm cnocobHoCcTAMN;

MonHaa wHPopmaums o paboTe CTyaeHTa (AeATeNbHOCTb, MNPOAOKMTENBHOCTD,
colep:KaHMe akageMMUYecKmUxX MccaeoBaHnii, nopTdoamo).

MpenmyLLecTBa CMCTEMbI ANCTAHUMOHHOrO 0byyeHns Moodle TakyKe A0/KHbI BKAOYATb
NPOCTOTY YCTAHOBKM 1 0BHOBAEHUS NpK Nepexoje Ha HoBYto Bepcuto. Moodle paboTaeT Ha Unix,
Linux, Windows, Mac OSX 1 agpyrux onepaumoHHbIX cucTemax, noagepmsatowmx PHP. Mo
ymondanmto Moodle ucnonbayer 6a3y pgaHHbix MySQL. Ho npu »KenaHuu Bbl MOXKeTe
MCMONb30BaTb APYrylo nodaep:mBaemyto 6a3y aaHHbIX, Hanpumep PostgreSQL. B aTom cnyyae
PostgreSQL He ycTaHaBAMBAETCA MO YMOAYAHWUIO, MO3ITOMY BaM HEOHBXOAMMO YCTaHOBUTb €ro C
YCTAaHOBOYHOTO AMCKa.Bam HyxHO OyaeT co3gatb 6a3y AaHHbIX, Heobxoaumylo Ans paboTbl
Moodle. B HacToALwee Bpems cuctema Moodle ncnonbsyet 6asbl gaHHbix MySQL, MSSQL, Oracle,
PostgreSQL, Interbase, Foxpro n Access[3] ana obecrneyenns paboTsbl.

OcHOBbIBaACb Ha aHanm3e 063opos dopymos Ha Temy SDS, uccnegoBaHUm MHTEpPHET-
PecypcoB, Mbl MPULLAN K BbIBOAY, YTO cucTema moodle AaBnseTca camoi nonynsapHoi. demand.lt
Ero noaaepkMBaeT aKTMBHOE MeXAyHapoAHoe ceTeBOoe CoobWwecTBO pa3paboTynkos WU
nosib3oBaTenein.

HeT cOMHeHMIA B TOM, 4YTO HeobXxoaMMO MOArOTOBWUTL CMeuMannctoB B 06HaaCTU
KOMMbIOTEPHbIX HAYK W KOMMbIOTEPHbIX TEXHONOMMA, WCNOAb3yA 3HAHWA, MONYYEeHHble B
Pa3NINYHbIX 0D6NaCTAX COLMANbHOIO PasBUTMA U Pa3BUTMA BU3Heca. Mbl pelwmnnm NoAYepKHYTb
HeobxoAMMOCTb  M3ydeHma  UT-cneupannctamm  HOBbIX — NPeaMETHbIX — obnacten -
NHTErpPUPOBAHHOMO Kypca "PenHMKUHUPUHT 3HAHNI".

3apadva, KOTOpyt Mbl CTaBUM Nepes, coboM B Hay4YHbIX UCCNELOBAHWUAX, COCTOUT B TOM,
4TOObI M3Yy4YUTb CTENeHb 3HaHWA NpegMeTHOW 06/1acTM PecnoHAEHTOM Ha YPOBHE »KaproHa,
MCTOPUM NPOUCXOXKAEHMA, 0B bEMA N MCTOYHMKA MHDOPMALMK.

Onpoc, NCNONb30BaHHbIN B KAYeCTBE OCHOBbI /19 3TOr0 ONpoca, OCHOBaH Ha obsa4yHon
TexHonormm Google Forms. TexHonorMa no3sosfeT pa3pabaTtbiBaTb OHAANH-ONPOCHl U OHAAMH-
OMpOChl, a Tak¥e cobmpaTb NoaydYeHHble AaHHble. Bbl moxkeTe co3gaTh dopmy B meHio Google
[u1CcKa nnun B CyLWECTBYIOLLEN 3NEKTPOHHOM Tabaumue.

B nccnenoBaHMM MCNONb30BAMUCH LiesIeBble BEPOATHOCTHbIE BbIDOPKM. YHACTHMKN Bbian
oTOb6paHbl NyTEM PaACCbIIKM NPUTAALIEHUI B COLMAbHbIE CETU ANA Y4acTMA B OHNaMH-onpocax. B
pe3y/nbTaTe Onpoca, nposBeseHHOro B TedeHune 3-4 mecaues 2022 roga, obliee KOJMYECTBO
y4acTHWKoB coctaBuio N = 73 yenoseKa.

3a/1aHHbI BONPOC MOXHO pa3aeinTb Ha 2 YacTu. B nepBoi rnase npeactasBaeHa CTpyKTypa
coumManbHO-AemorpadUyeCcKmMx XapakTePUCTUK y4aCcTHMKOB. o npodeccunn 40% ot obuiero yncna
YYaCTHMKOB 0OY4atOTCA B HETEXHWUYECKMX LLKONAX, NabopaTopuax N yHUBEpCHTeTax, a 52% nmerot
MW NONYYAOT TEXHMYECKME CNeLManbHOCTMH.

Bropaa cocTaBnAlowana BOMPOCOB HAMPAMYKD CBA3aHA C WCCAeLOBAaHMEM 3HAHWM O
TEPMUHAX "PENHKUHUPUHT" U "KOMMbIOTEPHBLIN UHKUHUPUHT", UX B3aMMOCBA3M U MecTe B
obuiectse. PaccMOTpMM NoayyYeHHble pe3yabTaThl.
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@ 05, chEIWENGE) W 2HAK ZHAYEHHE
MOHATHA

@ cneiwanE), Ho He 3HEI0 SHAYEHKHE
OaHHOIO NOHATHA

0 HET, HE CREIWEANCE)
@ cneiwan

PucyHok 1. PacnpepeneHne MHEHWM pecnoHAEHTOB NpW OTBETE Ha BOMPOC «3HaeTe AU Bbl
NOHATUE KUHKUHUPUHI» ?»

MpuBeaeHHbIE AaHHble MOKA3bIBAOT, YTO C TEPMUHOM K NHKUHUPUHY 76,7% ONpOLIEHHbIX
3HAaKOMO, a 27,4% 3HaloT 3Ha4YeHne JaHHOro NoHsaTus (puc. 1).

@ 13 CcOLIWLANE) M 3HAK 3HAYSHUE
MOHATIA

@ crbiWan(a), HO HE SHAK SHAYEHWE
AAHHOMD NOHATWA

) HeT, He cnelwania)

@ [pyro=

PucyHok 2. PacnpeaeneHne MHEHUI PecrnoHAeHTOB Mpu OTBETE Ha BOMPOC «3HAaKOMO /M Bam
NMOHATME KKOMMBIOTEPHbIN PENUHKUHUPUHT?»

Mo pesynbTaTaM aHKETMPOBAHWA MOMHO CAeNaTb BbIBOA, YTO C [AaHHbIM MOHATMEM
3HaKombl 50,7% ONpoLIEeHHbIX, NPW 3STOM TONIbKO 11% 3HAOT 3HAYEHME TEPMMHA KKOMMNbIOTEPHbIN
PEVHXUHUPUHI» (pUC. 2). Pe3ynbTaTbl 3aMETHO HUMKE NpeablayLUmX.

@ "VHEVHVPWHT BHegpeHVe
W3IHAYaneHD HOBOM, &
"PEUHFMHWPKWAT paJWEansHoe
WMIMEHEHWE CTAROM

@ VHEVHARWHL 3T0 CREUMANEHOCTE, 3
"DEMHEMHWDWHT YeM 33HMMAETCA
STOT CReUWanicT

) 3TV NOHATWA HWEKAK HE CBAIaHE
ey coboi

@ [pyroe

PucyHok 3. PacnpegeneHve MHEHUN PecnoHAEeHTOB MpW OTBETe Ha BOMpoC «B yem pasHMua
MEXAY UHXMHMPUHTOM N PEUHKMHUPUHTOM»

Ha pucyHke 3 BMAHO, 4TO 59(83%) pecnoHAeHTOB Ha MOCTaB/IeHHbIM BOMNPOC Bblibpaim
OTBET: «UHXUHUPWUHI» - BHEAPEHME M3HAYANbHO HOBOTO, @ «PEUHXUHUPWUHI» pagnKaibHble
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M3MEHEHMA CTaporo. BbICOKMIN pe3ynbTaT MNPaBUAbHOTO OTBETa ABAAETCA CKOpee BCero
WMHTYUTUBHbIM BbIOOpPam, a He YPOBHEM 3PYAMPOBAHHOCTM PECNOHAEHTOB.

@ TeneEngsHKE
@ wHTEpHET

) Npenogaeatens
@ opy3eA

@ H= 0Gpallan BHMMEHKUE HA JaHHoE
MOHATHE, MOZTOMY HE NOMHK

@ [Opyroe

PucyHok 4. PacnpeaeneHne MHEHUN PecrnoHAeHTOB NPM OTBETE Ha BOMNpoC «lAe Bbl BMNepsble
YCAbILWAAN NMOHATUE KKOMMIOTEPHbIN PENUHKUHUPUHT» ?»

Pe3ynbTaTbl, MOKa3aHHble Ha PUCYHKe 4 CBUMAETENbCTBYKOT 006 OTCYTCTBMM OOKHOMO
MHTepeca K HOBOW 06/1aCTW 3HaHWI, T.K. 44,4% OoNpoLLEHHbIX «He 0Dbpallann BHUMaHWE Ha JaHHOe
NOHATNEY», YETBEPTb PECMOHAEHTOB MO3HAKOMUANCL C JaHHbIM TEPMMHOM B MHTepHeTe, 15,3%
yCAbIWann AaHHoe noHATMe oT Apy3en, a 83% - oT npenogasatens. MoXKHO caenatb BbIBOA, YTO
HONbLWMHCTBO Y4aCTHMKOB aHKETUPOBAHMA CYYaMHO YCAbIWAAN AaHHOE NOHATHE.

OTctoga 3aKOHOMEPHO BbITEKAET HenpaBW/AbHOCTb OTBETAa Ha BOMPOC O BPEMEHM
NoABNEHMNA NMOHATUA "KOMNbIOTEPHON PEUHKMHUPUHT" (puc. 5).

@ ron Hazan
@ 5 netHazan

0 10 neTHazag
@ 20 neTHazag
@ GConee 30 neTHasag

PucyHok 5. OTBeTbl peCnoHAEeHTOB Ha BOMPOC «Koraa nosBUACS KOMMbIOTEPHbINA PEUHMKUHUPUHT»

Mo mHeHMto 60/bLIMHCTBA PECNOHAEHTOB, YTO cocTasnaeT 45,8%, AaHHbIN TEPMUH BO3HUMK

«5 net Hazaay, 26,4% yyacTHuKos otBeTuan «10 neT Haszaa», a 15,3% — «20 neT Ha3zag». 3K

[aHHble MOATBEP)KAAOT MA0X0e 3HaHMe OOCTOATENbCTB O BPEMEHM BO3HUKHOBEHMA AaHHOM
chepbl AeATeNIbHOCTY.

MHIDOPMaTHRE —45 (62,5 %)

MaTEMaTUER

ECTECTEEHH. ..

Bcdepe Gua. . 46 (63,9 %)

B 3KOHOMKWES

B KpUCIpYAS. .

Opyros

0 ] 10 15 20 25 30 35 40 45

PUCYHOK 6. PacnpeaeneHne MHEHWIM pecnoHAEHTOB Npu OTBETE Ha BONpoc «Kak Bbl AymaeTe B
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KaKkux chepax NpUMeHseTCa NoHATME "PEUHKUHUPUHT"?» (% OT OTBETUBLLMX)

Hanbonee nonynsapHbIMM Ha MNOCTABAEHHbIA BOMPOC CTann OTBETbl  (pwuc.6):
«MHPopMmaTUKa» (62,5%), «B chepe BusHeca» (63,9%), «B akoHOMUKE» (41,7%). [laHHbIe OTBETbI
BbIOPaHblI MPAKTUYECKM KaXKAbIM BTOPbIM OMPOLIEHHbIM.

Taknm obpasom, NpoBeaeHHOe Mccaea0BaHNE NO3BONAET CAeNaTb CAeaytolme BbIBOAbI:

1) 60/bWMHCTBO OMPOLLEHHbIX MMEtOT Npobesbl B 3HAHUAX, NOAYYNIN UX CAYYANHO U He
NMOHMMAOT CyTb TEPMWHOB, MPUYMHY BO3HMKHOBEHWS HOBOM 06sacTM 3HaHWKM, cdepy ee
NPUMEHEHMSA.

2) npu noarotoBke IT- CNEUMANUCTOB, 3SKOHOMUCTOB U  UHMKEHEPHO-TEXHUYECKUX
paboTHMKOB 6oblLIe BHUMAHUA yaAenaTb AaHHOW yuebHoM obnacTu.

Bedb «PEVHXMHUPWUHIY SABNAETCA MEePeOoCMbICIEHMEM W MOAHbIM NpeobpaszoBaHMeEM
H613Hec-NpoLeccoB ANA AOCTUMKEHMA KOHKPETHbIX YAYYlEeHWM B OCHOBHbIX MOKa3aTenax
[eATeNbHOCTU NPeanpuaTUA WK OpraHM3auuu, a «MHOOPMALMOHHbLIA  PEUHKUHUPUHTY
obecneymnBaeT npeobpas3oBaHMe  BceM  MHOOPMALMOHHOM  CUCTEMbI,  MOBbIWIAOLWLEE
pe3yabTaTUBHOCTb HU3HEC aHa/M3a M BO3MOMKHOCTb ONEPaTUBHOMO YCTPaHEeHMA HeAOoCTaTKOB B
paboTe nepcoHana, B OpraHM3aLmm Npon3BOACTBA M OpPraHM3aLmMm B LLEe/IOM.

YT106bl NOAKPENUTL BbIBOAbI, CAENAHHbIE M3 MPOBEAEHHOrNO HAay4yHOro MCCAeLOBaHMA,
npoBeaemM aHanu3 pasmelleHnsa Kypca «VMHPOPMALMOHHBIN PEUHKMHUPUHIY Ha Hambonee
NONyAAPHbIX CanTax AMCTAHLMOHHOIO 0byyYeHna:

° YHusepcapuym; [2].

° Technology Entertainment Design; [3].

° OTKpbITOE obpaszosaHue; [4].

. edX - cuctema 6ecnnaTHoOro oHAamH obydeHus; [5].

° Coursera; [6].

° Udacity; [7].

. HaunoHanbHbIM OTKpbITbIM YHMBepcuTeT "MIHTYUT"; [8].
° MIT OpenCourseWare; [8].

° Poccuiickoe obpasoBaHue. [10].

Tabnunua 6. CoBpemeHHble AUCTaHLMOHHblE 06pa30oBaTe/IbHble PECYPChbl

CcpUTKa Ha Kpatkoe onHcanHe TInrochr MuHych Hanuune kypca
pecypce
universarium.org MekBy30BCKas ILIOIMATIKA OGy4eHHe CTPOHTCA IT0 MOIYIBHOMY VyeGHble KypChl Ot1cyTCcTBYeT
371eKTPOHHOTo o6pa3zoBaHHA. CBOH I71aHy: BHICOIEKIIHA, 3aIycKaloTCs He 1o
MIPOrpaMMBI 171 Hee IPeJOCTAaBIAI0T | CaMOCToATeTbHas paboTa, JoMalIHee | OIpedeldeHHBIM JaTaM, a
M®TH, MI'Y am. M. B. 3aJlaHHe H TeCTHPOBaHHE B 3aBHCHMOCTH OT
Jlomonocosa, HIISTY MU®H, MI'TY HAaIOJIHAEMOCTH — KaK
uM. H. 5. Baymana, POY um. I, B. TOJBKO KOJIHYECTBO
TlrexaHoBa. caymartenei JoCTHrHeT
5000
ted.com Konneknus u3 6oree uem 1000 * Kaxxayro HeZleTo MOABIAIOTCA - PotHKH He 06beTHHEHBI OtcyTcTBYeT
HeGompnmHx (70 20 MHHYT) HOBBIE BBICTYIITEHHA B KYPCBI
BBICTYILIeHHH ¢ KoHpepeHuuit TED, * BHICOPOIHKH CONMPOBOKISHBI - OrcyTcTBYeT
KOTOpBIe MOKeT IOCMOTPeTh M0G0H | CyOTHTpaMH Ha aHITTHHCKOM S3BIKe, a B3aHMOJEHCTBHE CO
JKeTTAFONIH. MHOTHe IlepeBeIeHbI Gomtee ueM Ha 20 CITymaTeIsIMH
SI3BIKOB MHpa
* Cpoit Youtube-xanan
* Bo3MOXHOCTB CTyHIaTh
ayauonoakacThl depes iTunes
openedu.ru HannoHanbHas m1aTdopMa OHIAMH- * Kypc MosxeT GBITh 3aCYHTaH B « ITnaTHbIe cepTH(HKATEL OtcyTcTBYeT
obpasoBanus. Ha ceromuamuuii 1eHp JHILTOMe JI060ro By3a POCCHH IIpH | ITOATBep K AAlOIIHE
JOCTYIHO 63 Kypca OT BOCBMH COIJIaCHH aIMHHHCTPAIIHH By3a MPOXOKIeHHE 00yIeHHA.
BeIyIIHX By30B POCCHH, TAKHX KaK
M®TH, MI'V, CII6I'Y, UITMO,
CIIGITY, HITY BIID, Yp®Y u
HUTY «MHCHC».
edx.org BecniaTHas o6pa3oBaTenbHas * BO3MOKHOCTB IOTyYHTH HOBYIO * OTCyTCTBHE MOGHIBHBIX PasmemeH Kype
mIatdopMa, co3TaHHAsA COBMECTHO npodeccufo, OCBOHB ONpeIeIeHHEN! | IPHIOKEHHIH «VHXHHHPHHT» Ha
T"apBapICKHM YHHBEPCHTETOM H Habop H3 3-9 KypcoB * [IpakTHYECKH MOTHOE AHITTHHCKOM S3bIKe
MaccadyceTCKHM TeXHOTOTHIeCKHM * BO3MOKHOCTB BEIGOPA CYMMBI OTCYTCTBHE KypPCOB C
HHCTHTYTOM (MIT). MI0KePTBOBAHHA 3a IIOTydeHHe PYCCKHMH CyOTHTpaMH
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cepTH(HKATA O IPOXOKIACHHH Kypca

CMBICTIE, TaK KaK OTCYTCTBYET
0OpaTHAaA CBA3b C YUCHHKAMH.

coursera.org MupoBoii 1uAep OHIaiH-00y4ueHHA, | * FIHTepaKTHBHOCTH 3aHATHIH: MHOrHe | * Il1aTHBIC cepTHOHKATEL, OtcyTeTByeT
COTPYAHHYAIONINIT ¢ YHHBEPCHTETAMH JISKIIHH Pa3OHTHI HA HECKOIBKO TIOATBEPIKIAIONIHE
Bcero Mupa. He Tak maBHO 31eCh yacTelf, MocIe KakI0H H3 KOTOPhIX | MPOXOXKICHHE OOYyUESHHA,
MOABHIIHCH TIOTHOCTHIO CTyZASHTAM NPEeATaracTcsa OTBETHTD HA * OCHOBHOI A3BIK
PYCCKOA3BIMHBIE KyPChI, HEKOTOPBIE BOIIPOC II0 IPOCTYIIAHHOMY IpenoJaBaHHA —
H3 HHX BeXyT yueHble MOTH. MaTepHaTy aHITHHCKHIT
Kaxasrii kype B cpeaHeM A1uTea oT 4 |« Hamudane MOOHIBHBIX MPHIOKSHHIH * OTCyTCTBHE KHBOTO
10 12 Hexeas. Ilo okOHUAHHH 14 10S u Android OOIICHHA ¢
OOIBIIMHCTBA KypPCOB MOXKHO * B03MOXKHOCTB MOTYYHTH HOBYIO MIPEeNOAaBATEIAMH
MOIyYHTh OQHIHATBHBIH npodeccHIo, OCBOUB ONpeeIeHHBIH
cepTHHKAT. Haoop u3 3-9 Kypcos
* BO3MOXKHOCTB IIOTY4HTH
odHIHATEHBIH cepTH(HKAT
* Mmeetes mopsaaka 700 pasTHUHBIX
KypcoB
udacity.com ObpasoBaTenpHas IaTdopma, * IIpaKTHKOOPHEHTHPOBAHHOCTH * He cammxom OrcyTeTByeT
crennatHsHpyromadcs Ha Computer | * Haamdme MOOHIBPHBIX MPHIOKEHHH Pa3sHOOOpa3HBIH
Science. OCHOBHbIE HANIPABICHHA * Bo3MOXKHOCTB padoTath B odiaiH- ACCOPTHMEHT KypCOB
00yueHHA: Web-au3aii, aHaTH3 PeXHMe, IPEABAPHTEIBHO 3aIPy3HB * IToyuenne
JAHHBIX H MOOH/IBHBIC IIPHIOKEHHA. HECKOIBKO YPOKOB cepTHdHKATA TOIBKO
Vrop Aenaercs He Ha TEOPHIO, a HA * Haauune pycckux cyOTHTPOB B 0CTIe IPOXOKACHHA
npakTuKy. Cpeau npenogasareneii — HEKOTOPBIX Kypcax ILIATHOTO BBIILYCKHOTO
COTPYAHHKH BeXymux IT-koMmanmii: + Cpoii Youtube-kanan 3K3aMeHa
Google. AT&T, Facebook.
Salesforce. Cloudera. Kaawiit kype
Pa3OHT Ha HECKOIBKO 3aHATHIL,
cocToAmux H3 10-15 TeMaTHUecKHX
POIHKOB.
intuit.ru KpynHeimuii poccuifckuil HHTEpHET- | * SI3BIK NpPEeNoJaBaHHA — PYCCKHH * HenpyxecTBeHHBIIH Pasmemren kype
YHHBEPCHTET C BO3MOXKHOCTBIO * OTcyTCTBHE KaKOH OBI TO HH OBLTO uHTepdeiic «OnTHMH3aIHA OH3HEC-
MOTYYEeHHA BBICIIETO H BTOPOTO I7IaTHI * Hemocratounas npomueccos!, B kypce
BBICIIIETO 0OPA30BAHHA, a TAKXKE * OTcyTCcTBHE OTPAaHHYCHHIH 110 HHTEPAaKTHBHOCTh TIOAPOOHO
po¢ecCHOHATBHOMN MEPEIOATOTOBKH | CPOKAM — BCE MATEPHAIBI BBLIOKEHBI PaccMaTPHBAKOTCA
H TOBBILICHAA KBATH()HKALIHH, B CBOOOZHBII ZOCTYI KPYIJIbIH TOX TIOZXOMBI K
cymectBytomuif ¢ 2003 roma. * Bo3MOXKHOCTD MOTYUHTB PEHHKHHHPHHTY
odHuHATBHBIH cepTHOHKAT OpraHH3aL{H, JAKTCA
MOACHEHHA K
TEPMHHOIOTHH
PEHHKHHHPHHTIA.
ocw.mit.edu VIHCTHTYT BBIKTAJBIBACT Ha CaliT B Hamuune 6071p1moro KotnuecTsa OtcyTcTBHE Pasmemen kype
OTKPBITOM JOCTYIIE 3allHCH BCEX Pa3sHOOOpPA3HBIX JEKUHH H HHTEPAKTHBHOTO «PacmpeeIeHHBIX
CBOHX JeKIHiT. DTOT pecype He MAaTepHAJIOB T4 CAMOCTOATEIbHOTO B3aHMOJEHCTBHA BBIYHCIHTEIBHBIX CHCTEM.
asraerca MOOC B TpaTHIHOHHOM H3YUCHUA VHXHHHPHHT»

www.edu.ru

JIMCTaHIHOHHOE OOyHYECHHE: pasae
noprana "Poccniickoe oopazoBanne"

Boapmoe pasHooOpasHe OTKPBITBIX
00pa30BaTEIBHBIX KyPCOB A4
CaMOCTOATEIPHOTO H3yUCHHA KyPCOB.

OTCyTCTBHE KHUBOTO
OOIICHHA C
MIPEIIOAABATEIAMH

Pasmemen kype "BusHec-
I BaHHE" B paMKax
IO PACCMOTPEHBI
OCHOBHBIE IOHATHA
HMHXHHHPHHTA,
MAapKETHHIOBOTO aHATH3a,
MEHEKMEHTA,
¢$HuHAHCOBOrO aHATH3Aa H
[IAHHPOBAHHA.

AHann3 coBpeMmeHHbIX PECYPCOB AMCTAHUMOHHOIO 0by4YeHMA NOKa3bliBAET, YTO B HUX HET
KypcoB MO MHPOPMALMOHHOM UHKEHEPUU, OAHUM K3 KOTOPbIX ABAAETCA PEUNHKMHUPUHIOBDIN
noaxon, onybanMKoBaHHbIM Ha 3 Beb-caliTax, 1 M3 KOTOPbIX NOCBALLEH UHXEHEPHOMY NPeaMEeTY Ha
aHMIMACKOM A3blKe. B TO e Bpems Kypc COAEPKUT TOIbKO OCHOBHbIE MOHATUA.

YyebHoe nocobue bamnHosa A.O., 2016r., Pynakosa O.C.,2013. Takxke cneayeT OTMETUTb
paboTy «bbicTpee, nydlwe, aewesne: [ecatb MeTOA0B PEUHMKUHUMPUHTA BU3Hec-npoueccos/ M.
Xammep.-M.: Anbnuna Mabn., 2012. UmetoTca oTaenbHble nocobua y3KoM HanpaBAeHHOCTM B
baHKoBCcKOM chepe, No 0OYyYEHUIO CTYAEHTOB MO CNELUMasbHOCTAM 3KOHOMMUKN W yNpPaBAeHUs,
GUHAHCOB M CTAaTUCTUKK U ApP.

ITOro ABHO HeA0CTAaTOYHO. [103TOMY BO3HUKAET:

HeobxoammocTb

obpasoBaTeNbHOro pecypca;;

- HeobxoammocTb pa3paboTkM Nporpamm Mno COBEPLUEHCTBOBAHUIO MeAarormyeckon u
MeToAMYeCcKoM 6a3bl, akaZeMMYEeCKMX KypCcoB MO PECTPYKTYPM3aLMKN 3HAHWUIA C NPUMEHEHMEM Ha
nnathopmax AMCTAHUMOHHOTO 0by4yeHua, 0Opa3oBaTeNbHbIX MNPOrpamm AAA CNeumanmcTos
pasHbIX Npodunen.

KONNEeKTUBHOTO

obcyKaeHnsa

nepcrnexkTus

Pa3BUTMA

3TOro
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KoHuenuua Kypca

VIHHOBALUMOHHbLIA ~ KypC MO PEUHXUHUPUHTY  MHOOPMALMOHHBIX  MPOLLECCOB  C
NPUMEHEHNEM UCKYCCTBEHHOTO MHTENIEKTA NPeAnofaraeT CaeayoWwme KaoyeBblie Moayu.

BeeseHWe B MyabTUMeAWHbIE AAHHbIE U UCKYCCTBEHHbIA MHTENNEKT ABNAETCA BaXKHbIM
3Tanom B MOHUMAHWK COBPEMEHHbIX TexHo/orMn 06paboTkn uHbopmaumm. [oHMMaHUE
OCHOBHbIX KOHLEMNLMI 1 METOA0B PaboTbl C My IbTUMEAMMHBIMM A@HHBIMM, @ TAKXKe 3HaHWe OCHOB
MCKYCCTBEHHOIO MHTENNEKTA OTKPbIBAET WMPOKNE BO3SMOXKHOCTU A8 Pa3paboTKu M BHeApPEHUA
MHHOBALMOHHbIX pelleHnin B 061acTh ynpasaeHmna MHGoPMaLMOHHbIMM NPOLLECCaMMU.

O6bpaboTka BWAEO [aHHbIX ABAAETCA  Ba*KHOW  COCTaBAANOWIEN  COBPEMEHHbIX
NHDOPMALMOHHbIX TEXHOJ/IOTMI, NO3BOSAIOLLEN M3BAEKATh LEHHblE 3HAHMA U MHPOPMALMIO 13
Buaeodannos. Metoabl 06paboTkM BMAEO BK/AOYAOT B cebsa pacnosHaBaHMe OOBLEKTOB U
[EeNCTBUIN, aHaM3 COAEPKAHMA U MHOTOe pyroe, YTo NO3BOSET aBTOMATU3MPOBATL MPOLLECChI
aHanM3a M yAy4ylnTb KayecTBo paboTbl ¢ Buaeo. CermeHTauma: pasaeneHne Buaeo Ha bonee
Me/IKMe CEermeHTbl ANA aHanAn3a M obpaboTku. [leTekums ABWUMKEHWA: BblABNEHME OOBEKTOB,
[BUTAIOLWLMXCA B Kagpe, C LEeNblo aHanAM3a MX NoBeAeHWA. TPeKMHr OOBEKTOB: OTC/NeXMBaHWe
ABMKYLIMXCA OOBEKTOB Ha MPOTAXKEHMM HECKONbKMX KaZpoB. BblaeneHwe KAoUeBbIX KaapoB:
onpeaeneHne Hanbonee MHGOPMATUBHBIX MOMEHTOB B BUAEO A1A Aa/lbHENLIEro aHaNm3a.

ObpaboTka ¥ aHanM3 ayamo [aHHbIX ABNAETCA BaXKHOM 061acTblo MCCNeL0BaHWM B
COBpeMeHHOM WHOOPMaTUKe, HaxodAllen npumeHeHMe B TaKMx 001acTAX, Kak pe4vesble
MHTEepdENChbl, My3blKasbHble CEePBMWCbI, 3BYKOBAA aHa/MTMKA WM MHOroe apyroe. lNpumeHeHue
nepesoBbIX METOAOB M TEXHOIOTMI NO3BONAET 3IPGEKTUBHO aHAIM3NMPOBATL U KNacCUPUUMPOBaTb
ay/ZMO CUrHaNbl, YTO CNOCODCTBYET PA3BUTUIO MHHOBALMOHHbIX PELeHUI B Pa3IMYHbIX 061acTAX
4yesoBeYeCcKon AeATeNbHOCTY.

TeKcToBble [aHHble ABNAOTCA OAHMM M3 OCHOBHbIX WMCTOYHWMKOB WHPOpMaLMK B
coBpemMeHHOM MHPOpMaUMoHHOM obuiecTBe. OH6paboTKa M aHaNM3 TEKCTa UrpatoT KAKUeBYyHO
PONb B TaKMX 0HN1ACTAX KaK eCTeCTBEHHbIN A3blK, MHOOPMALMOHHbBIA MOWUCK, aHAN3 COUMAbHbIX
Meauna u MHoroe apyroe. Huxke npuseaeHbl OCHOBHblE METOAbl M TEXHONOTUM, UCNOb3yeMble AN1A
06pabOoTKM 1 aHaNM3a TEKCTOBbIX AAHHbIX.

O6paboTKka TekcTa

ToKkeHM3aumA: pa3breHne TeKCTa Ha OTAE/bHbIE TOKEHbI, TaKME KaK C10Ba, CUMBOJIbI NN
npeasoxKeHus.

JlemmaTtm3aums U CTEMMUHT: NpuBeAeHWe CN0oB K KX 6asoBol dopme (nemme) maum
yceyeHue CoB [10 UX KopHEBOM GopMbl (cTema).

YaaneHne CTON-CNOB: WCKAOYEHME M3 TeKcTa Hambosiee 4acTo BCTPEYAMOLIMXCS CNOB,
KOTOpble HE HECYT CMbIC/IOBOW Harpy3Kku (npeanoru, cotosbl v T.4.).

N3BNedyeHMe KNOUYEBBIX CNOB M Gpas: BblaeeHne Hanbosnee MHPOPMATUBHbLIX CI0B M Pppa3
B TekcTe.MHTerpaums M ONTMMM3auMsa MPOLECCOB C  WMCMO/b30BAHMEM  MCKYCCTBEHHOMO
WHTENNIEKTA: MPUMEHEHWE METOAO0B PEUHNKUHUPUHIA MHPOPMALIMOHHBIX MPOLECCOB ANA
onTUMM3aLMM 0OPaBOTKM MYyNbTUMEAMUMNHbLIX AAHHbIX.

O6bpaboTka M aHa/AM3 TEKCTOBbIX JaHHbIX MPeaAcTaBnAtoT coboM BaxHyl 065acTb
nccnengoBaHnin B chepe MHOOPMALMOHHbBIX TEXHONOTUI. [TprUMeHeHWe NepeaoBbIX METOL0B U
TEXHONOrM no3BosiAeT  3PGEKTMBHO aHANM3MPOBATL M MHTEPNPETUMPOBATb  TEKCTOBYHO
MHOOPMALUMIO, YTO HAxOAMT LWWMPOKOE MNPUMEHEHME B Pa3MYHbIX cdepax YenoBevecKown
[eATeNbHOCTM, BKAKOYAA HayYHble UCCNefoBaHNsA, BU3HeC-aHaNUTUKY, MeauLMHY, 0Opa3oBaHMe n
MHOroe Apyroe.
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3aKkaoyeHmne

Pa3paboTka MHHOBAUMOHHOIO Kypca Mo PeUHXMHUPUHTY MHOOPMALMOHHbLIX NMPOLLECCOB

MMeeT Ba)KHOe 3HayeHWe A9 TMOATOTOBKM KaZpoB, CMOCOOHbIX 3PdEKTMBHO YyNpaBAATb
M3MEHEHUAMM M ONTUMMU3NPOBATL MHPOPMALIMOHHbIE MPOLLECCHI B COBPEMEHHbIX OpraHn3aLmsX.
MpeAcTaBnAeHHbIM B CTaTbe MNOAXOA, MOMKET CTaTb OCHOBOW A/1A CO34aHMA TaKoro Kypca W
obecneynTb ero akTyaNbHOCTb M 3PPEKTUBHOCTb B AMHAMMYHOM cpede MHOOPMALMOHHbLIX

TEXHONOTUNA.
CMUNCOK IUTEPATYPbI
1. BbytopuH B.M., AHuKKHa E.N., BoyaHoBa H.H., MNasnoBa E.B. AHannTnueckmin 063op

Uik W

~No

9.

MHGOPMaLMOHHO-06pa3oBaTeNbHbIX cuctem / B.M. byTopuH //M3Bectus KOro-3anagHoro
rocy4apCTBEHHOro yHmBepcuteTa. — 2012. - Ne 2.- C. 24-27

YHMBEpCcapUyM [DNeKTPOHHbIN pecypc] / Peskum AocTyna: universarium.org.

Technology Entertainment Design [9n1eKTpoHHbIN pecypc] / Pexxum gocTtyna: ted.com.
OTKpbITOE 0bpa3oBaHMe [DNeKTPOHHbIN pecypc] / Pexkmum aocTyna: openedu.ru.

edX - cucTema 6ecnaaTHOro oHNaH 0bydeHua [INeKTPOHHbIN pecypc] / Pesxkum gocTyna:
edx.org.

Coursera [91eKTpoHHbIN pecypc] / Pexxnum aoctyna: coursera.org.

Udacity [9nekTpoHHbIn pecypc] / Pexkum gocTtyna: udacity.com.

HaumoHanbHbIt OTKpbITbIN YHUBepcuTeT "MHTYUT" [neKTpoHHbIN pecypc] / Pexum
aocrtyna: intuit.ru.

MIT OpenCourseWare [91eKTpOoHHbIN pecypc] / Pesxkum gocTyna: ocw.mit.edu

10. Poccuitckoe obpasoBaHmne [INeKTpoHHbIN pecypc] / Pexkum goctyna: www.edu.ru.
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on-PapabuaiH aCTPOHOMMUA
FblIbIMbIHAAFbI eHOEeKTepI

MmaHbaeBa XK.3

dun3nka myranimi, TanapiKopfFaH Kanacel dU3nMKa matemaTmka bafbiTbiHAaFbl, Hasapbaes

3unAaTkepaik mekTebi, |. MaHcyripos aTbiHAAFbI HKeTicy yHMBEpCUTETi. 1-KypC MarncTpaHTbl
Cabbip Alibim

KalpaTxaHKpI3bl Hasap

TanablKopFaH Kanacbl dM3nKka maTemaTnka bafbiTbiHAaFbl, Hazapbaes nAaTkepnik mektebi
10-CbIHbIN OKYLWbI/1APbI

Kacuemmi ka3ak danacel manal ynel Fyaamanaposl OyHueee anbin Kenodi. Ka3akx
moneIpasbiHbIH KekKipeai 08y, Ke3i auibiK, olibla manal azamammaps! 0pmak minde xcasa binin,
keliiHei ypnakmapsiHa Mypa emin Kaaoeipa 6indi. Makanada LLeiFeicmsiH fyaama oliliblasl Oi-
®apabudiH aCMPOHOMUSA FblAbIMbIHA KOCKAH YAeCi ¥aHe OHbIH eHbekmepiHHiH MaHbi30bl/bifbl
mypanel 6aaHOAna0b!.

Kinm ce30ep: AcmposioausnsiKk mpakmam, fFan1amuapaaposbiH Ko3raneicel, [ImonomelioiH
aCMPOHOMUS FblabIMbl MYPasbl HACAFAH «AbMa2ecm» WblFAPMACbIHG MYyCiHOipmernep.

FblAbIMHbIH  apfbl Tamblpbl 3500 Kbln OypblH exenri Mbicblp MeH Meconotammsa
epKeHueTiHe bapbin Tipeneai.Onap maTtemaTuka, aCTPOHOMUA, MeANLMHA CUAKTbI Fbl/TbIMAAPAbIH
anfaWkbl KenniH »kacan, 2600 bin 6ypbiH BacTanfaH Mpek Taburat punocoduracbiHa, aHTUKANBIK,
Knaccukafa apkay 6ongpl.Onap AyHUMEHi oHAafbl OKMFanapAblH Tabusn cebentepi apKbinbl
TYCIHAIpeTiH A9CTYp Ka/bINTacTbipAbl.OCipece fblbiM TapuXblHAA TYPAi fblAbIMAAPAbIH, €H,
aNfallKkbl 3epTTey HbiCaHblH OEeKiTin, Kyneni nambimaayablH, anfallkbl CbiHAfbIH *KacafaH Vbl
onuwbin ApuctoTens aayip benriw pen atkapAbl.bipak PUmM MMNepuACbIHbIH, XPUCTMAH AiHiH
Kabblnaaybl EBpona fbiibIMbIHbIH, Ky/1bIpaybliHa anblin Keain, KapaHsbl opTa facblp V- facbipaaH XV-
facblpra geniH co3binapbl.Ockl TycTa Typki, Mapcbl, Apab KypTbiHaH WbIKKAH OMLWbIA FanbiMaap- on
Knnan, on ®@pabu, N6H CuHa, M6H Pywa, Omap Xamam CUAKTbI Vbl TYAFanap CoJ eXenri fblibim
MeH APUCTOTENb Ca/iFaH XKOAAbl *KaAFACTbIPbIM, FbIAbIMHbIH, }KaHa KE3€EHTe L bIFYbIHA 0 allTbl.byn
Kybbinbic KeltiH Micnam PeHeccaHcbl aen atanabl. [1]

IX-XIll Facbipnapaa Kasak danacbiHaa emip cypreH KopkblT, K. banacaryH, M. Kawkapw, K.
Naccaymn acipece on-®apabu dmnocodmacbiH oKy HapbICbiHAA OHbIH, FbiJIbIM CanacbiHa CHipreH
eHberiH, pyxaHW mypanapblH 3epaeney, Oi3re fbiAblMM 3epTTEYAIH, MypaTTapbl MeH epexenepi
FbIbIMHbIH, KYHAbI/IBIKTBIK XaHe 9AjCHaMa IblK, YCTaHbIMAAPbIH Xannbl PeTTeyLWi NPUHUMMIH TYCiHyre
MYMKIHAK 6epai.EBponanbik KanTa epaey AayipiHae yaKkeH acep eTin, batbic neH LbiFbICTbIH
MaaeHueTTepi meH dunocodumacbiH HBannaHbICTbIpaTbiH Kenip 6onfaH yabl yctas on -Papabu
dNeMAjiK FbibIM MEH M3EHMET TapuXblHAA YAKEH OpblH anaapbl.¥Nbl YCTa3 fbiAbIMHbIH 6acTbl
MypaTbl -agam3at urinirine kasmeT ety gen 6ingi. KasakctaHga on-Papabu mypacbiH 3epTTey
macenenepi XX-facblpAblH, €KiHLWi *KapTbiCblHAA KeTepinai.Atan anTkaHaa, 1960 Xbinbl 15-
KasaHaa AK)aH MawaHoB (MawaHu) aereH fanbim Kasak, KCP fbiabiM  akageMUSACbIHbIH,
npe3snaeHTi akagemuk K.M CoTbaeska on-Papabu MypacbiH 3epTTey KoHe eHDeKTepiH ayaapy
Typanbl fanbiMaapabiH, MASACLIH Koadayabl cypan, «¥abl on-Papabu 6i3aiH, kepaecimis, bipak, 6i3
0N Typanbl a3 binemis...» ,-gen atan eTkeH 6onaTbiH.Ocbl yakbiTTaH 6acTan o9a-OapabuaiH emipi
MeH WWblfapmasnapbliH 3epTTen bacTtaabl.[2]

LbIFbICTBIH, Fy1ama onlbiabl 96y Hacbip on-Papabu Oyringe 870 »biabl OTbipap Aen
aTanatbiH, ApbiC e3eHiHiH Cbipfa Oapbin KyATbiH cafacbiHaa ®apab KanacblHAa AyHWere
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kengi.®apabugiH ToNbiK aTbl-*KeHi ©by-Hacbkip Myxammea M6H Myxammeq, nbH Yanar MbH TapxaH
on-dGapabu.®apab neH bykapaga Oactankbl 6inim anfaH coH, 9n-Papabu, e3iHiH Oinimre
KYLITap/blfbIHHbIH, apKaCblHAa CON Ke3eHAeri fblibiM MeH BinimHiH opaackl caHanaTtelH bafaan,
Hamack, Kaup, Waw, CamapKaH cUAKTbI KananapbiHaa 6inimiH yHemi keTingipymeH 6onagpi.
Tapuxu aepektep OHbiH 70 Ke Xyblk Tin 6inreHiH kepceTeni.On »KapatblibicTaHy, duaocodpus,
aCTPOHOMMWS, MaTemaTuKa, MeAMLUMHa JIoTMKa, 3TWMKa, MeTaduauka, reopradus, Tin 6inim,
24ebumeTTaHy, My3blka CUSKTbl fblibIM caflanapbiHaH 164 TpakTaT KasfaHbl manim.bipak 6ip
KbI3blfbl Papabu wWbiFapmanapbliHHbIH, caHblH Hemic fanbimbl L. LLTenwHenaep 117 aece, Typik
fbinbimbl A ATelw-160, an Taxik fanbimbl b.Fadypos 200 TpakTaT Aen KepceTei.

®apabuaiH, acTpoHOMMACbIHA TOKTanaTblH O0ACaK, «ACTPOHOMWS AereH Oip aTneH eki
FbINbIMAbLI TyCiHEMI3 » - Aenai fanbim .OnapaplH, bipeyi-Kynabi3Hama.bya FbinbiM XKyaabl3aapra
Kapan 6onawakTa He 6onaTbiHbIH, Kelae Kasipri kesze 60/bIn KaTKaH KaHe OTKEeH OKufanapapl
H6omKayFa apHanfaH.EKiHWICI-MaTeMaTUKANbIK aCTPOHOMMUA. «ACTPONOTrMANbIK TpaKTaT»- ON-
®apabuaiH, actponorvara apHanfaH 6enrini wWbiFapmackl. TOAbIK  aTaybl-«ACTPONOTMUANBIK,
bonkamaapaa He Aypbic, He Tepic» . O acTPONOrMsAHbIH CypaKTapbiHa apHaafaH YW TpakTaTTaH
Typadbl. TPaKTaTTbIH, KOMXKa36anapbl TallKeHT KafacbiHAafbl WbIFbICTAaHY MHCTUTYTbIHAA (2383/32,
57), Muanana PamnypabiH, Pasa (Pasa 1400, Il 840 kiTanxaHacbiHAa XaHe XangapabaatsiH, Acad
KiTanxaHacblHAa cakTanfaH. on -Papabu byn TpakTaTbiHAa dUNOCODUA, NOTMKA, *KaPaTblNbICTaHY
FbINbIMAAPbIHbIH, CON Ke34eri XKeTICTIKTePiHe CyMeHe OTbIPbIMN, acnaH Typaibl fbibIM Kafnaananap
MEH epexKenepiHHiH Aypbic-OypbiC  eKeHiH ablpaTbin bepreH. «Kynabizaap 6onbiHLA
bonallakTbl HonKayra 6O0nadbl» Aen CaHalTblH  aCTPONOTrMAHbLIH, KanfaH fblbIM  EKeHiH
nanennenni.berimanim, Kesnencok KyObinbicTapabl Taxipube Hemece anfblH ana KyprisreH
ecenTeynep apkbiabl 60MKan-binyre H6OAMaNTbIHAbIFLI KalAbl KaFuaacbl  bIKTUMaNAbIKTap
TEeopPMACbIHHbIH, 6acTamacbl 60/bIN TabbiNabl. «ACTPONOTUANBIK TPAKTATTa» afam3at BiNiMiHHIH,
Kemencisairi, WapTTbiAblFbl Typanbl NalMbiMaaynap antblnagsl.On nikipnep meH uaesnap o6y
Hacblp on-®apabuain, isbacapnapbl 96y PalixaH 9a-bupyHn, 96y 9am MbH CuHa, coHaan ak,
NeoHapao aa BuHUYM eHbeKTepiHae KOoNaay Taybin AaMblfaH.

06y Hacblp 91 ®apabu exkenri rpekTiH, yabl acTpaHombl Knasay MTtonomenain, eHbeKkTepiH
TyCiHAipe, KemenaeHaipe oTblpbiM, 63 TapbiNblHAH Aa TEOPUANBIK, MaTEMATMKA/IbIK, MPaKTUKaAbIK,
M3HI 30p, KOPbITbIHAbINAP acanabl.Mbicanbl, MepaiH eH, *aKblH Kepulici 60abin caHanaTbiH,
HapnblK FanamlapnapaaH Xapbik 601bIN KEPIHETIH «TaH» WeMece «Kell XKyaabi3» AereH atneH
6enrini, WonnaH fanamwapbliHbiH KyHHIH 6eTiH 6acbkin eTyiH TapuxTa bipiHwWwi 6onbin bakblnanap.
An 700 »blngaH KeliH sfHn 1610 »kbinbl  [lannnen LonnaH fanamuwapbiHbiH, da3anapbiH
awkaH.lonnan KyH meH MepaiH g1 opTtacbiHa KeareHae, KyH AMCKICIHIH, KilikeHe ©eniriH
KamTuabl.CoHbIMeH bipre fanamwap MepaeH kaparaHga KyHAi alHanbin eTeTiH KillKkeHTal Aak,
Topi3ai KepiHeai.byn KyH TyTbiNybiHa YKcac, bipak LonnaH anameTpi A anameTpiHeH 4 ece y/KeH
HbonraHMeH KaHe o HepaeH anbic OpHanackaHabikTaH, KyHHeH wamameH 30 ece Kilwi 60abIn
KepiHei.EH anfall Ky»KaT »Ky3iHae WonnaHHbiH KyH AMCKICIH Knbin eTyiH bakbinay 1639 xbiabl 4
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KenTokcaHa OpuUTaHabIK AiHW KbiameTKep [kepnma XoppoKC NeH OHbIH A0ChI Ynabam KpabTtpu
TipKen, fanamwapabiH OYpbIWTbIK ANAaMETPi MeH OfaH AeMiHri KalbIKTbIKTbl aHbIKTafaH.

1-cypem.lllonnaHHeliH KyHHIH 6emiH 6acsin emyi.

on-dOapabuiH aCTPOHOMMANBIK MypacbiHAa OHbIH, [TofomenaiH, «Anbmarect» (ll-Facbip)
KOMMEHTapuaepi yAKeH OpblH anafbl. («AnbmarecT» apablua «anMafKecTu» AFHM «aca /bl
WbiFapma» aereHai 6ingipeni.)benrini bonraHgan,Tasy »aHe OpTa LUbiFbic en4epiHae acCTPOHOMUA
NaMybIHHbIH, H6acTanKkbl HyKkTeci IX-racblpaplH, 6acbiHAa rpek TiniHeH apab TiniHe ayaapblinfFaH
MNTonomenaid, «Anbmarect» eHberi 6onabl.byn eHbek KeliHipek on-batanu (850-929), on-dPapadu
on-dGapabu (wamamen 870-950), o6y Bada (940-998), on-bupyHu, Hacbip 9a-AnH (836-901)
TyCiHiKTeMe bepin eHaereH. 9n-Oapabu « AnbmarecTke TyCiHiKTemenep» KiTabbliHbIH, anfbl CO3iHAE
AnbmarecTrneH KyMbic icTey »ocnapaapbl Typasbl Obinai aen Kasaabl: «bi3 eHai yabl [Tonomenain,
aCTPOHOMMA FbINbIMbl Typasbl *KacafaH «Anbmarect» KiTabblHbIH 6apAabiK OenikTepiH yCbiHyfa
MYMKiHAirimi3 6ap.CoHbiMeH bGipre 6i3 OHbIH, CO3AEPiH YCTaHaMbI3,TeK CUPEK KafdannapaaH
Hbacka 3amMaHAacTapbiMbl3 YCbIHFAH aAicTepaiH, KenbipiH TyciHAipemis. bi3 6y WbiFapMaHsbl
MYMKIHAITiHWe TYCiHIKTI eTyre TbipbicTbiK. Ocbl MaKcaTTa 6i3 ecenteynepai TacTan, Tek
nanengemenepai TyCiHAIpAiK. byn ecenteynepi Kes KeareH agam Texkcepe anagpl». on-Gapabu
aCTPOHOMMANBIK KaTbIHACTapAbl 3epTTeyae TeK reOMeTPUAAbIK MOAEbAEP MEH anfbl WAPTTapab!
naraanaHa oTblpbin, Oy HafbiTTa 04aH Aa anfa KblkbliFaH. OHbIH, CaHAbIK AePEKTEPi HE Myaaem
YKOK, He CUPEeK pyaMMEHT, ANbMarecTTi KepceTy aAiCiHIH pennKTi peTiHae kepiHeai. On HerisiHeH
KanafaH menwepaiH 6enrini Hemece 6enricia ekeHiHe Kbl3blfyLbIAbIK TaHbITaAbl, Oyn peTTe an-
®apabun «benrini» (Ma’nym) »oHe «bOenricia» (Makxy/nb) ce3AepiH TepPMUHAEP OdPexeciHe
weTkizeni.OHblH  KepceTy agici anrebpanbik 6onbin Tabblnadbl, ON TPUTOHOMETPUANbIK,
byHKUMANapAb! (CbI3bIKTapAbl) KEHIHEH eHTi3y aHe CaH YFbIMbIH OH HaKTbl CaHfa AeWiH KeHenTy
apKbINbl KON KeTKizineai. OCbl TEOPUASbIK KaHE 3iCTEMENIK TEXHMKAHbIH, apKacbliHAa TYCiHIKTEeMe
HepinreH TyCiHAIPMEHIH KefieMi aTap/blKTai KbICKapbIM KaHa KoMMalabl, COHbIMEH KaTap, eH,
HacTbiCbl, YCbIHbIAFAH MaTepuan OKblpMaHZapFa an4eKkanaa TYCiHIKTI 6onaabl.on-Papabu
eHberiHAe aaicTeMenik cuMnaTTafbl KOMTEreH TOMbIKTbIPY/NAP MeH KeTingipynep 6ap.Mbicanbl,
MTonemenaeH anbipmallblAblFbl, 01 MYMKIHAITIHLE NAaHeTaNapAblH KO3FanbiCbiH bipre 3epTrenj,
OWTKEHI OHbIH, MiKipiHWe, «acnaH LWbIPpaKTapbiHblH,  ACTPOHOMMUAbBIK KaHE MaTeMaTUKa/blK
)KafblHAH OpTaK »KakTapbl Ken». on-dPapabuaiH «TyCiHiKTemenepi» opTa Ffacblpiapaasbl
9iCHaManblK WebepikTiH KePHEKTI VAriCi XaHe by TypFblaa epeKlle Ha3ap ayaapyra Typap/biK.

on-dGapabu «AnbmarecTiH» TOPTIHWI KiTabblHa TyCiHiKTeMenepiHae AN KO3fa/biCbiHbIH,
TPAEKTOPMACHIH KYyPY YLLIH KaHAan 6aKblnay KepekTiri, AnAbIH KO3fasbICHHbIH, NepMoATapbl Typasbl
TapaynapablH  MasmyHbiH awaapl. CoHaan ak TonomenaiH TyXKblpbiMAamanapbiHa cyheHe
OTbIPbIN, 0N ANAbIH, KO3FanbiCbl Typabl Kapanahbim rmnotesa 60MbIHIWA IKCLEHTPUCTIK Hemece
ANUUMKAAIK rMnoTe3acbl 60MCbIH, KepiHeTiH KybbinbicTap bipaei 6Gonaabl AereH TyXKblpbIMAbl
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nanenaenai. AnabiH 6ipiHWi »KaHe AnabiH BipiHWI XaHe KapanalblM TeHCI3AiriH aHbIKTay S/4iciH
ycbiHOac OypbiH, 0N KeliHipeKk [NTonomen bepreH yw TyTbiaydaH TypaTbiH eki TonTa 6akpbliay
apKbiabl ANAbIH OPHbIH Y3HE OHbIH, aHOMAAMACbIH Taby VLIIH TEOPUANbIK »KaHEe aaicTeEMEeniK
Herizgeme ycbiHaabl. 9n-Papabu ANabiH 3KAMNTMKA BolbiMeH emec, ©3 opbuTacbl BoMbIMEH
KO3fanyblHa OalnaHbICTbl TyblHAAWTbIH ANAbIH, YWIiHWI TeHci3airiH Kepceteai. NTonement OHbl
ANabIH eHAiriHiH TemeHairiHe 6alnaHbICTbl ecKepmereH Aen aypbic caHanabl.OaaH KeniH on-
®apabun AlabiH KaHe KyH chepacbiHaarbl bec fanamiiapapiH (Meprypuii, Lonnad,Mapc,tOnutep
»oHe CaTypH) opHanacy pPeTiH KoHe onapAblH, NepuoaTbiK alHanybliH benrinenai.OpaH Keniu
fanamuwapnap Typanbl 6oaxKaynapabliH cunatrapbiHa TokTanaabl.CoHbiIMeH Katap, MepKypuii meH
LlonnaHHbIH anorennepiH XaHe onapablH, KO3fanTapbiHa TOKTaNaabl.

¥Abl fyNlama fblbIMHbIH, K@il canacbliH aficakTa e3iHiH, Kon TaHbacbiH KanablpFaH Vbl
OMLWbIN, OHbIH, eHOEKTEPi aNeMIK Fbl/IbIM MEH BPKEHMETKEe 9CepiH aHblKTay opKallaHaa ©3eKTi
6onbin Kana bepmex.

KonaaHbinfaH anebuetrep neH aknapaT Ke3aepi:
1.https://elibrary.kaznu.kz/kk/node/5
2.http://astro-cabinet.ru/library/Farabi/Farabi vstup.htm
3. lagpyposb.T. (1975) MockBa An-dPapabu Hay4yHOe TBOPYECTBO .
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CpaBHUTENbHbIN aHANM3 TPAAULMOHHbBIX W
COBPEMEHHbIX METOA0B YNPaBAEHNS
BHYTPEHHMMM NPOEKTAMM OpraHmM3aumm

Lakmpat Tommpuc Abarkbi3bl
MarnctpaHt Almaty Management University

AHHOTaAUMA. B OaHHOM cTaTbe MPOBOAMTCA CPABHWUTENbHbIM aHANM3 TPAAMULMOHHBIX U
COBPEMEHHbIX MOAXOA0B K YMPaBAEHUIO BHYTPEHHUMM TMPOEKTaMM OpraHusaumin. ABTop
PacCMaTPMBAET OCHOBHbIE MPUHLUMMbI M MPEUMYLLECTBA KaXKA0ro U3 METO/0B, a TaK!Ke BbIABAAT
WX OrpPaHUYEeHUs W HeaoCTaTKW. ABTOP MNPWUXOAMT K BbIBOAY, YTO TPAAMUMOHHbIE METOAbl
YyNpaB/iEHNA NPOEKTAMM OCHOBLIBAOTCA HA YETKOM MIAHMPOBAHWUK, KOHTPO/IE Haj, pecypcamm m
CTaHAAPTM3MPOBAHHbIX Npoleaypax. CoBpeMEHHblE METOAbI YPABAEHNA NPOEKTAMM, TaKMe KaK
Agile, Scrum, Kanban wun Lean, ¢okycupytoTcs Ha MOKOCTM, adanTMBHOCTM U HbICTPOM
pearMpoBaHnMM Ha u3meHeHMAa. OHM MNO3BOMAIOT KOMaHaam paboTtatb Honee 3dPeKTMBHO,
COKpalllaa BpeMa Ha pa3paboTky u BHeApeHME HOBbIX MPOAYKTOB U ycayr. OAHaKo, 3TM MeToAbl
MOTYT BbI3blBaTb Mpob/ieMbl C KOOPAMHALMEN M KOHTPOAeM, ocobeHHO npu paboTe Hag
CNIOXKHbIMM NMPOEKTAMM C MHOMKECTBOM YYaCTHMKOB. B cTaTbe npeanaraetcd KOMOMHUPOBAHHbIN
NOAX0A, KOTOPbIM coyeTaeT B cebe nNpenMmyLlecTBa TPaAMUMOHHBIX M COBPEMEHHbIX METOAO0B. B
YaCTHOCTK, NpeaaraeTca ncnoab3osaTh Agile Ans pa3paboTku M BHEAPEHWS HOBbIX MPOAYKTOB, a
TPAAMLMOHHbIE MeTOoAb! - 415 YPABNEHUA PeCYPCaMM U KOHTPOA Ha/, MPOEKTOM B LLe/IOM. TaKon
NoAX0A NO3BOAET OPraHM3aLMAM NONYYUTb MAaKCMMA/IbHYO OTAA4y OT KaXKAoro meTtoaa, n3beras
NPWY 3TOM UX OrPaHNYEHNI.

KntoueBble cnoBa: MeToApl yNpaBaeHUA, OpraHn3aluma, NPOeKTbl, COBPEMeEHHbIe NOAXOAbI,
TPaAMLMOHHbIE NoAxoabl, 3GPEKTUBHOCTb, BbIOOP MeToAa, NNaHUPOBaHWE, PecypCbl, KOHTPOb,
rmbKOCTb, aganTauma, ObICTpOEe pearnpoBaHme, KOMaHaa, MPOAYKTbI, YCAYr1, KOMOUHNPOBAHHbIN
NOAXOA,

B coBpeMeHHOM mMUpe, rae MHHOBALMK M TEXHONOTUM UFPAKOT KAHOYEBYHO PO/b B PA3BUTUM
busHeca, TPaAMUMOHHbIE MEeTOAbl YNPaBAEHWUA BHYTPEHHUMM NPOEKTaMW OpraHuM3aumm moryT
CTONIKHYTbCA C PALOM BbI30BOB M npobnem. B cBA3M C 3TMM BO3HMKAeT HeoOXOAMMOCTb
NpoBeeHNA CPaBHUTENLHOIO aHanu3a 3TUX MeTO4O0B C COBPEMEHHbIMM NOoAXo4amu ANA
onpeaeneHnsa mx 3GGEeKTUBHOCTM M BO3MOMKHOCTM aJanTaumMy K HOBbIM YCNOBMAM. B AaHHOM
CTaTb€ Mbl PACCMOTPMM OCHOBHble acneKTbl TPALMLMOHHOTO W COBPEMEHHOro MOAXOLOB K
ynpaBaeHWo NPOEeKTaMM, a TaKXKe MpoBeAeM WX CPaBHUTE/NbHbLIM aHaAW3 AnAa onpeneneHuA
Hanbonee oNTMMaNbHOrO BapmaHTa ANA yCNewHoro GyHKUMOHMPOBAHMA OpPraHM3aLmm.

B coBpemMeHHON nuTepaType AOCTAaTOYHO NOAPOOHO OMMCaHbl TPAAWLMOHHbIE METOAb
ynpaBneHusa npoekTamu. Tak, Hanpumep, H.M. ®unmmoHoBa B cBOeM KHUre «YnpasaeHue
NpoeKTaMmn» AeTaNbHO PAacCMATPMBAET OCODEHHOCTU MepapXMYeCcKom CTPYKTYpPbl OpraHmnsaumm,
Mcnosb3oBaHMe GOPMaNM30BaHHbIX Mpoueayp WM MNPUHATME peleHW Ha OCHOBE OnMbITa
MeHeaKepoB. ABTOP CYUMTAET, YTO TPAAMUMOHHBIN MeTOo/ ynpaBaeHWs NpoeKkTammn (BoaonaaHbIl
MEeTO/, /IMHENHbIM MeTon) ABAAETCA OAHOM M3 CaMblX CTapblX M LMPOKO MCMOMb3yeMbIX
METOA0N0MMN MPOEKTHOTO MEHEeAKMEHTA. ITOT MOAXOA OTAMYHO MOAXOAMUT AONA MPOEKTOB,
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MMEIOLLIMX YETKO onpeaeneHHble TpeboBaHMA U He Tpebytolmx bonblion rmbkoctu. CyTb 3TOro
NoAxo/ia 3aK/At4YaeTca B CUCTEMATUYHOCTM U MOCAeA0BaTeNlbHOCTM BbIMOJIHEHWSA BCEX 3Tarnos
npoekTa:

- WMHuumauma (HayanbHaa WAW NpeaMHBECTMUMOHHAA cTaama). B a3ty dasy BxoauT:
pa3paboTka ycTaBa (pa3paboTka [JOKyMeHTa, OonpeaenAtollero Hayano MNpoekTa, rae
nponucbiBatoTCca  TpeboBaHMA  3aMHTEPEeCOBaHHbIX CTOPOH MpOeKTa) W onpeaeneHue
3aMHTEPEeCOBaHHbIX CTOPOH (onpeaeneHue BHYTPEHHUX M BHELIHMX 3aMHTepPeCcOBaHHbIX JMLL).
3aMHTEepecoBaHHbIe CTOPOHbI MPOEKTA - LA UM OpraHM3auymm, KOTOPble y4acTBYOT B MPOEKTE K
NX UHTEPECHl MOTYyT ObITb 3aTPOHYTbI B XOA€ Peanm3aumm Uam 3aBepLlieHns NpoeKTa.

- Paspabotka n nnaHuMpoBaHue. OnpegeneHuve nydwero cnocoba AencTsuii ana
peannsaumm Lesern NpoeKTa, y4mTbiBas Npu 3TOM U3MEHEHMA BO BHELIHEN WU BHYTPEHHEN cpeae.
Cloga BXoauT onpeaeneHve obllero cogepaHua paboT, pa3paboTka nocsienoBaTeNbHOCTM
LEeNCTBUIA ANA JOCTUXKEHUA Lenein 1 pa3paboTka 0bLLIero naaHa ynpasaeHUa NpoeKToMm).

- Peanuzauma. BbinonHeHua paboT ANA AOCTUMKEHMS Lenelt npoekTa. A Takwke
MOHUTOPUHI COOTBETCTBMA TEKYLUMX PaboT NaaHy ynpaBAeHUs NMPOEKTOM.

- 3aBeplleHMe NpoekTa. ABAseTcA 3aBeplleHMeM NPOEKTa, 3aKPbITMA 3aKynoK. Ha aTon
da3ze noATBEPKAAETCA NPUEMKA KOHEYHOrO pe3ynbTaTa NPoeKTa.

Kaxabl1 M3 3TUX 3TanoB A0/KeH ObiTb 3aBeplieH A0 nepexoda K cneayouiemy. OgHako
3Ta MOAENb UMEET CBOW HEeAOCTATKM, MOCKOJIbKY OHa ABAAETCSA OYEHb TMHENHOM U He TMOKOMN.

TpaAuUMOHHbIE  METOoAbl  yMnpaBAeHMA MNPOEKTaMW  OCHOBbLIBAIOTCA HAa  YETKOM
NAaHMPOBAHMM, KOHTPOJIE HA 4, PeCcypPCcamm M CTaHAAPTU3NPOBaHHbIX Npoueaypax. OHKM BK/OYaOT
B ceba MeTobl KPUTMYECKOro MyTW, MeTo4 OLEHKW U nepecmoTtpa npoekTtos (PERT) n meton
aHaM3a nepapxuii. 3T NoAxXoAbl NPeAnofaratoT TIaTeIbHOe NAaHUPOBAHNE U KOHTPO/Ib Ha BCEX
3Tanax NPoeKTa, YTO MOMKET NPUBECTU K U3NMLIHEMY BIOPOKPATU3IMY U OFPaHUYEHNIO TBOPYECKOM
NHULIMATUBBI.

MeToZ, KPUTUYECKOro nyTu 3ak/aovaeTca B onpeaeneHnnm Hambosee BaKHbIX 3a4ad
NPOeKTa, KOTOopble A0/KHbI ObiTb BbIMNOAHEHbI B ONpeAesieHHble CPOKWU, YTOObl MPOEKT Obin
ycrnelwHbim. 3TOT MeTo, MOMOraeT onpeaennTb KpUTUYECKUE NYTU U CPOKM BbINOAHEHMA 33134, a
TaK»Ke BblABMTb BO3MOMXHbIE PUCKM U NPOobaembl.

Meton PERT 6bin paspabotaH B cepeanHe 1960-x rogoB A1A OUEHKM M KOHTPOAS
npoektoB. OH OCHOBaH Ha WCMNO/Ab30BaHUM TPEX OLEHOK AJIUTENbHOCTM KakAoW 3a4aun:
ontumucTndyeckor (O), Hanbonee BepoaTtHoM (M) u neccummctmdeckol (P). Ha ocHoBe 3Tux
OLIEHOK OMpeaenAtTCa OXMAaeMble CPOKMU BbIMOSHEHMA KaXKAOW 3a4a4vM M BCEro MPOeKTa B
LenoMm.

MeToA aHann3a nepapxmii MCNONb3yeTca ANA NPUHATUA PELLIEHUIA B CIOMKHbIX CUTyaUMsX,
Koroga HeobxoAMMO  y4MTbIBaTb MHOXecTBO ¢daKTopoB W KpuTepueB. OH no3sonset
CTPYKTYpMpPOBaTb Npobaemy, onpeaennTb ee 3N1eMEHTbI M OLLEHUTb MX BaXKHOCTb. 3aTEM Ha OCHOBE
NONYYEHHbIX pPe3ybTaTOB MPMHUMAETCA pelleHme O BbiIbope onTMManbHOro BapnaHTa [2].

B cBoto ovepeap, A. [. KptokoBa B cBoeM Tpyae «YnpaBaeHue npoekTamm - 3GpPeKTUBHbIN
MeTOo/, yNpaBAeHMA Ha NpeaAnpuATUMY» aKLEHTUPYET BHUMAHME Ha Ba*KHOCTM BbIMOAHEHNA 33434
B YCTAHOB/IEHHbIE CPOKM M Ha OrPaHMYEHHOCTM TPAAMLMOHHLIX METOZO0B B YCA0BMAX ObICTPO
MEHAIOLWENCA BHELLHEN cpeabl.

YT0 KacaeTca MHEHUs ApYrMx aBTOPOB, TO 3/1€Cb CTOMUT OTMETUTb paboTy E. J1. A3bIKOBON 1
3. X. MyrnHoBoin «CpaBHUTENbHbIA aHaNM3 MEeToA0B YynpaBaeHuAa npoekTamu» [4]. ABTOpbI
NOAYEPKMBAIOT BAXKHOCTb MMOKOCTM M aZ@anNTUBHOCTM B YyNpPaBAeHMM MPOEKTaMW, yKa3biBaa Ha
apPeKTMBHOCTb TMBKMX meTogonoruin  (Agile, Scrum) ©n npumeHeHMe TEXHONOTUI  AAs
onTummsaumm npoueccos. Ero konnera, W. C. JlapyeHKoB, B cTaTbe «OCHOBHble MeTOAbl
yrnpaBaeHUa NPOEKTaMmM» TaKKe OTMeYaeT NPeMMYLLECTBA COBPEMEHHbIX MOAX040B, CBA3AHHbIX C
yA0B/IETBOPEHNEM NOTPEOHOCTEN KANEHTOB M AOCTUXKEHWEeM busHec-uenen [5].
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Takvm 0b6pa3om, B COBPEMEHHOW NUTepaType MOXKHO HalTKM NoapobHOe onucaHue Kak
TPAAMLMOHHbIX, TaK U COBPEMEHHbIX METOAOB YNpaBieHNs NpoeKkTaMu. ABTOPbI NPeACTaBAAOT
Pa3Hble TOYKM 3peHNA Ha IPGEKTUBHOCTb KaKA0ro 13 NOAX0A0B, NOAYEPKMBAA UX MPEUMYLLECTBA
W OrpaHnNYeHus.

PaccmoTpeB npuBeAeHHbIe Bbille U pAd, APYTMX HayYHbIX MCTOYHMKOB ObIJIO ONpeaeneHo,
YTO TPAAMUMOHHBIM NOAX0A, K YNPaBAEHUIO BHYTPEHHMMM NPOeKTammM 0bbluHO BKAOYaEeT B cebs
cneAytolime coCTaBAsolME, NPeACTaBNEeHHbIE HA pUcyHKe 1.

Wepapxuueckas CTpyKTypa OpraHu3alyiy, NpeATonararlias 4eTKkoe
pazaeneHue 00s13aHHOCTEH U OTBETCTBEHHOCTH MEXKY COTPYAHUKAMHU,|

Hcnonb3oBanue GopMaIn30BaHHBIX MPOLEAYP U MHCTPYKLUH 115t
=] BBITIOJIHEHUSI 33]]a4, YTO MOKET CHIKATh '’MOKOCTb U aAallTUBHOCTD K
WM3MEHEHUSIM.

[IpunsTHE pemIeHN Ha OCHOBE OTBITA M MHTYWUIINH MEHEPKEPOB, UTO
MOJKET PUBECTH K HEJIOCTATKY OObEKTUBHOCTH U HEA()(DEKTHBHOCTH.

YIPAaBACHUIO BHYTPEHHUMH MIPOSKTaMHU

®dokyc Ha BEITIOJTHEHUE 33724 B YCTAaHOBJICHHEBIE CPOKH, 0€3 yueTa
BO3MOKHBIX PUCKOB M U3BMEHEHUN B OKPY KarolIe cpeie

OCHOBHEBIE 3JIEMEHTBI TpaaAUuIHUOHHOI'O IMoaAXoaa K

PucyHok 1 — OCHOBHble coCTaBaAoWMe TPagMUMOHHOIO MeToda YnpaBaeHms
BHYTPEHHUMM MPOEKTAMM

BO3HWKHOBEHME COBPEMEHHbIX METOA0B YNpPaBieHUA NPOEKTaMM CBA3aHO C Pa3BUTMEM
TEXHOJIOTUIA N YCKOPEHMEM TEMMOB U3MEHEHWN B BM3Hec-cpeae. OTU MEeTO/bl XapaKTepuayoTcs
BbICOKOM TMOKOCTbIO, afanTUMBHOCTBIO M OpMEHTAUMEN Ha yaoBAeTBOpeHWe noTpebHocTen
KJMEHTOB U JOCTUNKEHME BUsHec-Lenen.

B rmbkom noaxode MNpPOLLECC YNnpaBAeHWA MPOEKTaMM TaKXe AeNUTCA Ha 3Tanbl UK
“cnpuHTLI”, KaK OHW Ha3bIBaOTCA B MeToA0n0rMK Agile. Kaxabli CNpUHT 06bIYHO ANTCA OT ABYX
[0 4eTblpex Hendenb, 4YTO AeNaeT [aHHbIA MNoAxod OYeHb TMOKMM U afanTUpyeMbiM K
M3MEHSAIOWMMCA YC0BMAM. bnarogaps TakoMmy pasfeneHuio Ha Hebosblive 3Tanbl, KOMaHAa
MOXEeT ObICTPO pearMpoBaTb Ha BO3HMKAOWIME M3MEHEHMA W BHOCUTb Heobxoaumble
KOPPEKTUPOBKN B MPOEKT.

B anTepatype BblAENAIOT TakMe COBPEMEHHbIE METO/1bl YNPaBAEHNSA NPOeKTaMK, Kak Agile,
SCRUM, Kanban, Lean u Six Sigma. PaccmoTpum nx 6onee nogpodbHee.

MeToa Agile (rmbkuin) 6bin paspaboTaH B OTBET Ha HEOOXOAMMOCTb DoJsiee DbICTPOro M
3bbEKTMBHOIO ynpaBneHUA MNPOeKTaMM B YCA0BMAX ObICTPO MeHALWMXCA TpeboBaHWn W
HebonblWNX KoMaHA. Agile noapasymeBaeT WMHKPEMEHTaNbHYD M UTEPATUBHYLO pPa3paboTky,
OCHOBAHHYI Ha NOCTOAHHOM B3aMMOAENCTBUN MeXy pa3paboTinmKkamm M 3aKa3ynKkaMun. Takown
noaxoa, B oTAM4YMe OT TPAAMLMOHHOIO, No3BoNAET Honee rMHKO pearMpoBaTb Ha M3MEHEHUA U
obecneymBaeT MOCTOAHHYIO BOBJEYEHHOCTb 3aKa3yMKa B MpoLecc pa3paboTkn. B oTnmume ot
TPAAMUMOHHOIO MeToda YynpasaeHua npoektamu, Agile He npeanonaraer ecTtkoro
NNAHUMPOBAHNA W AOKYMEHTMPOBAHMA, @ BMECTO 3TOro CHOKYCMPOBAH Ha AOCTUNKEHWM
NOCTaBNEHHbIX Llenel NyTem UTepaTUBHOIO M MHKPEeMeHTaIbHOro Npouecca.
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MeToa SCRUM (6bpocok B perbu) asndeTcs ogHUM M3 NoaxoAoB B pamkax Agile. OH
OCHOBaH Ha noApasaeneHnn paboTbl Ha KOPOTKME BPEMEHHble WHTEepBasibl, Ha3blBaemble
CNPUHTAMM, M NOCTOAHHOM KOMMYHMKALMM MEXAY Y4aCTHMKAMM KOMaHbl pa3paboTku. B Kaxkaom
CNpVHTE KOoMaHZa obcykaaeT 3ajauyu, onpeaenseT npuopuTeTbl U GUKCUMPYET AOCTUTHYTble
pe3ynbTaTbl. SCRUM no3sonseT apPeKTUBHO yNpaBaaTb NPOEKTOM, NPeA0CTaBAseT NP03pPaYHOCTb
B paboTe 1 ycKopAeT A0CTaBKy NPOAYKTa 3aKa3umKy.

MeTtopa Kanban (AanoHckasa «Tabanyka») OCHOBaH Ha BM3yasibHOM OTODparkeHuu npotecca
paboTbl. OH MCNONb3yeT AOCKY C KOJOHKAaMMW, B KOTOPbIX OTOOPAKatOTCA 3aZ4a4uM U UX TERYLWNIA
cTaTyc — Hanpumep, «B oxuaaHum», «B pabote» n «3aseplieHo». Kaxaas 3adava Ha A0CKe
npeactasnsaetT cobon KapTo4Ky, KOTOpas MOXKET nepemellaTbcs no KoaoHkam. Metoa Kanban
NO3BOAET YNpPaBAATb NOTOKOM pPaboTbl, YyNpaBaATb NPUOPUTETAMM U BU3YyasibHO OTCAEXKMBATH
nporpecc. B otanume ot TpaamumoHHoro noaxoaa, Kanban cocpegoTaumBaeTca Ha orpaHMYeHnn
obbema OJHOBPEMEHHbIX 334a4 W YCTPAHEHWW TMPEnsaTCTBMM, TakMM 06pasom, yaydllas
3¢ deKTMBHOCTb M NOTOK paboTsl [6].

Meton Lean (noTpebuTensckuin  cnpoc) aAsaseTca  dunocopuen  ynpasneHus,
HanpaBAEHHOM Ha YCTPaHEHME HEHY}KHbIX 3aTpaT U onTMMM3aLmMio npoueccos. OH CTpemMuTca K
[OCTUNKEHMIO NMOBbLILLIEHHON 3PGEKTUBHOCTM M KayecTBa NyTemM YCTPaHEHUA NNLLIHMX onepaumi
ynpouieHua npouecco. MeTtog, Lean akueHTUPYeT BHMMaHWe Ha NOTPeBHOCTAX KAMEHTa M Ha
MNOCTOAHHOM  yNyylleHUn. BO3MOXKHble npeumyllecTBa Lean-nogxoda, B CPaBHEHUM C
aTPaAMLUMOHHBbIM METOAOM YNPaBAEHWA MPOEKTAMM, BKAOYAKOT ONepaTUBHOE pelleHne npobaem,
apdeKTUBHOE Bpema LKA 1 NOBbIWEHWE KayecTBa.

MeTog, Six Sigma (LWecTMCMrMoBOe KauecTBO) ABAAETCA NOAXOA0M, KOTOPbLI CTPEMUTCA K
yCTpaHeHWto AedeKTOB M yaydlWeHMIO KavyecTBa NPOAYKUMM UAN YCAYT Yepes CTaHAapTU3aumto
npoueccos. MeTog, Six Sigma ncnonb3yeT cneumanbHble MeTOAbl U MHCTPYMEHTbI A4 aHaAn3a
[aHHbIX U yAyylweHna npoleccoB. OH OCHOBAH Ha MOCTOAHHOM M3MEPEHWN, aHaIM3€e N KOHTPOe
npouecca, 4tobbl AOCTMYL MAKCMMaNbHON 3POEKTUBHOCTM W MUHMMANBHOIO KO/MYecTBa
nedektoB. B oTamume OT TpaguuMOHHOTO MeToaa, Six Sigma CTpemmuTca K MUHMMMU3aUMK
nedeKkToB, HETOYHOCTEM M M3MEHYMBOCTM B OW3HEC-AeATeNbHOCTU. TPaAMUMOHHbLIA MeTos,
yNpaBNEeHUA NPOEKTAMW, HANPOTUB, NPeAnoaaraeT Npexae BCEro JAMHenHoe NaaHMpoBaHMeE U
CTpOroe nocsefoBaTeslbHOE BbINOAHEHWE 3Toro naaHa. OH OObIMHO OPUMEHTMPOBAH Ha
OOCTUMKEHNE KOHEYHOM UenM Npu HU3KOM YPOBHE TMOKOCTM M CNOCOBHOCTM K ObicTpomy
nameHeHuto [7].

KasKablit U3 3TUX METOA0B MMEET CBOM OCOBEHHOCTM M NOAXOAMUT ANA PA3NUYHbIX CUTYaLMI
M NpoeKToB. Bbibop meToda ynpaBieHWs NPOEKTOM 3aBUCUT OT ero XapaKTepuCTuK, TpeboBaHMi
3aKa3umMKa U NpeanoYTeHNIN KOMaHbl Pa3pPaboTYMKOB.

Bonpoc o TOM, ABAAIOTCA /M COBPEMEHHblE MeToAbl Bonee NpeanoyYTUTENbHBIMK, YEM
TPAAMUMOHHbIE, BO3HMKAEeT [0CTaTOYHO 4YacTO B KOHTEKCTE O0OCyKAeHMA MeTOA0/10TUN
ynpaB/ieHnA npoekTamn. Ho oTBeT Ha Hero He TaK OAHO3HAyeH, MOCKO/bKy 3GPEKTUBHOCTbL
KaXKoro M3 noaxoaoB onpegensetca cneumdukon KoHKpeTHoro npoekta. Uy Agile, n y
TPAAMLMOHHbIX METOA0B €CTb CBOW MJOCbI M MUHYCbl. BO3MOXHO, ANA peanu3aumm oAHOro
npoekTa 6osblle NoAXxoAMT TPAAMUMOHHAA CTpaTervs, B TO BPEMs KaKk Ans apyroro bonee
YMECTHbIM ByaeT rmbkmnin noaxo. Belbop mexxay HUMK onpeaenseTcs 0CO6eHHOCTAMN NPOoeKTa.

Y100bl caenaTb MNpaBWbHbIN BbIGOP, credyeT MNOHMMATb pasHuly mexay Agile u
TPAAMLMOHHBIMW MeToaaMu. Kpome TOro, HyKHO MpoaHanM3MpoBaTb MNOTPEOHOCTM NPOEeKTa M
onpeAennTb, Kakon noaxos byaet Hanbonee NOAXOAALLMM ANA €r0 peanmnsaumn. BaxHo yyecTs,
4yTOo 0be cTpaTerMm moryT H6biTb CKOMOUHMPOBAHBI ANA AOCTUMKEHWUA HAUAYYLWMX PE3yNbTaToB,
CO3/1aBaA TaK Ha3blBaeMbli1 TMOPUAHBIN NOAXOA K YNPABNEHWNIO MPOEKTAMM.




B cebq, No HalleMy MHEHWIO, C/ledlyolL e OCHOBHbIE COCTaBAAOLLME (PUCYHOK 2).
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Takum 06pa3om, COBpPeMEHHble NoAxoAdbl K YMpaBAEHWUIO MPOoeKTamu npeanosaratoT
60/1bLWY0 TMOKOCTb M aanTUBHOCTb MO CPABHEHMIO C TPAANLMOHHBbIMKU MeToAaMmn. OHU BKIOYAOT

Hcnonb3oBaHue THOKMX METOIONIOTHIA YIPABICHUS TPOSKTAMHU, TAKUX KaK
Agile mn Scrum, KOTOpbIe O3BOJIAIOT OBICTPO aJaNTUPOBATHCS K
W3MEHEHUSIM H yITy4IIaTh Ka4eCTBO MPOJYKTOB U yCIYT.

[[pMeHeHre TEXHOJIOTHI 1 MHCTPYMEHTOB, TAKUX KaK OOJavHbIe TAaT(OPMBL,
= 1ICKYCCTBCHHBII UHTEIUICKT U OOJBIIINE TAHHBIC, ISl ONTHMH3AIMU TIPOIECCOB
YIpaBIeHHS MPOEKTaMHU U TOBBIIIEHUS UX 3()PEeKTUBHOCTH.

(DOKyCI/II)OBaHI/Ie Ha YAOBJICTBOPCHHOCTHU KJIIMCHTOB U JOCTUXXCHUN ouzHec-
ueneﬁ, a HC TOJIBKO Ha BBIINIOJIHCHUU 3a1a4 B CPOK.

YIPaBICHUS BHYTPEHHUMH MMPOCKTaMHU

OCHOBHBIE 3JIEMEHTEI COBPEMCHHBIX METOI0B

CpaBHHTETHHBIN aHATN3 TPAJAUIIMOHHEIX U COBPEMEHHBIX ITOX0I0B

PucyHoOK 2 — OCHOBHble COCTaBAAIOLLME COBPEMEHHbIX METOA0B YNPaBAeHUA
BHYTPEHHUMM MPOEKTaMM

0606l1an M3N0XKEHHOE Bbllle, COCTaBMM CPaBHUTENbHYIO Tabauly TPaaMLMOHHOMO
(Knaccuyeckoro noaxoAa K ynpaBaeHUIO BHYTPEHHUMM NMPOEKTaMM U HOBbIX (MHHOBALMOHHbIX)
MmeTooB (Tabaumua 1).

Tabnnua 1 — CpaBHUTENbHbIM aHanAW3 TPaAMLMOHHOTO (Knaccuyeckoro) noaxoda K
yNpPaB/iEHNIO BHYTPEHHUMM NPOEKTaMM U HOBbIX (MHHOBALUMOHHbIX) METOA0B

No | HammeHoOBaHMe XapaKTepucTnKa MpenmyulecTsa HenocTtaTKn
1 2 3 4 5
1 Knaccmyeckuin | meTon ynpaB/eHNA | TOYHOCTb B | *KECTKOCTb n
NPOEKTHbIN NPOEeKTaMu, KOTOPbIM | NAaHUPOBAHMUN N | HEBO3MOXHOCTb
MEHEKMEHT OCHOBbIBAETCS HA ECTKOM | KOHTPOJIE, @  TaKxe | H6bICTpO
NAaHNPOBAHMM N | BOSMOMXHOCTb pearmpoBaTtb Ha
KOHTpPOAEe BCex 3TanoB | ynpasaeHus 60AblIMMU | UBMEHEHMA B
npoeKkta. OH BKAKOYAeT B | MpoeKTamu C | npoekTe.
cebsa onpeaeneHne Uenen | MHOXECTBOM
NPOEKTa, pPa3paboTKy | y4acTHMKOB
naaHa NPOEKTa,
onpeaeneHne  pPecypcos,
ynpaBneHne OloaxKeTom,
KOHTPO/b BbINO/NHEHNA
pabot n OLEHKY
pe3ynbTaTos
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2 Agile MeTo/, yrnpaBaeHus | rTMBKOCTb, BO3MOMHOCTb | HEOBXOAMMOCTb
npoeKkTamu, KOTOpPbIM | BbICTPO pearMpoBaTb Ha | BbICOKOM
OCHOBbIBaeTCA Ha | MU3MEeHeHMsA M | KOMMYHMKALMM
rMOKOCTU M aAaNTUBHOCTW. | YAyYlleHne KayecTBa | mexay
OH BKAtovaeT B cebdA | NpoayKTa yYaCTHMKaMM
bbicTpoe co3faHune npoekTa 7z
paboumx  NpoayKTOoB MU HeobxoAMMOCTb
MOCTOAHHYO obpaTHyto 4acTbIX
CBA3b N3MEHEHNN

nNaHoB.

3 Scrum MeToz ynpaBAeHuna | TMBKOCTb, BO3MONKHOCTb | HEOBXOAMMOCTb
NpoeKTamm, KOTOpPbIN | BbICTPO pearnpoBaTb Ha | BbICOKON
OCHOBbIBaeTcA Ha | M3MeHeHMA M | KOMMYHMKALMM
rMOKOCTN M KONNEKTUBHOM | yAydlleHne KayecTBa | mexay
pabote. OH BK/IOYaET B | NPOAYKTa Yy4aCTHMKaMM
ceba 6bicTpoe cosaaHue NpoeKTa 7
pabounmx  NpPoOAyKTOB MU HeobxoAMMOCTb
MNOCTOAHHYO obpaTHyto 4acTbIX
cBA3b N3MeHeHNN

NNaHoB.

4 Lean MeToz, YyNpaBieHUA | yMeHblUEHNe 3aTpaT, | CI0XKHOCTb
NpoeKkTamm, KOTOPbIN | yaydlWeHre KayecTBa W | BHeApeHMUA 7z
OCHOBbIBaeTCA Ha | NoBbILIEHNE HeobxoAMMOCTb
MUHMMM3ALUMKM NoTepPb U | 9dEKTUBHOCTH BbICOKOM
YAYYLEHNN KBaMbUKaLMM
nponssoanTenbHocTU. OH YYaCTHMKOB
BK/IOYAET B cebs NpoekTa.
onpeaeneHne  LEHHOCTU
ans KOMMNaHuu,
yCTpaHeHMe noTepb MU
yNy4lleHWe NpoL,eccos.

5 Kanban MeTOo/, ynpaBAeHus | yaydleHue HeobxoAMMOCTb
npoeKkTamu, KOTOpPbIM | MPOM3BOANTENBHOCTH, BbICOKOW
OCHOBbIBaeTCA Ha | yMeHblUeHNe 3a4epKeK | KOMMYHMKALMM
BM3yanM3aLMM NPOLLECCOB | M MOBbILIEHWE KAYecTBa. | Mexay
W notokos paboT. OH Yy4aCTHMKaMM
BK/tOYaeT B cebs NpoeKTa 7
opraHMsauuio 3agay  Ha C/IOXKHOCTb
[ocKe Kanban 7z BHeApPeHUA.
ynpasneHune NOTOKamMM
paborT.
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6 Six Sigma MeTo., yNpaBAeHNA | yaydlleHne KayecTBa, | CIOXKHOCTb
NpoeKTamu, KOTOpbI | NOBbILLIEHWE BHeApeHMA n
OCHOBbIBAETCH Ha | addeKTUBHOCTK n | HeobxoAMMOCTb
yAydLLEeHUM KayecTBa | yMeHblIeHWe 3aTpar. BbICOKOW
NpoAyKTa u npoueccos. OH KBanudUKaLmm
BK/ItOYAET B cebs Yy4aCTHUKOB
MCNONb30BaHNE NpoekTa.
CTAaTUCTUYECKMUX MEeTOoA0B
ans yAyyleHns
NpPoOn3BOAMTENBHOCTM U
KayecTBa.

7 PRINCE2 MeToL, YNpPaBAeHNA | TOHHOCTb B | *KeCTKOCTb n
npoeKkTamu, KOTOPbIM | NAaHUPOBAHUN N | HEBO3MOXKHOCTb
OCHOBbIBAETCS HA ECTKOM | KOHTPOJIE, @  TaKke | ObICTpO
NAaHMPOBAHNM N | BO3MOMHOCTb pearMposaTtb Ha
KOHTpPOAEe BCex 3TanoB | ynpasaeHus 60AblIMMU | UBMEHEHMA B
npoekta. OH BK/KOYAET B | NpPOeKTaMmu C | npoekTe.
cebsa onpeaeneHne Uenen | MHOXECTBOM
NPOeKTa, pa3paboTKy | y4aCTHMKOB.
nnaHa NPOoEeKTa,
onpeaeneHne  pecypcos,
ynpasaeHne 6loaKeToM,

KOHTPO/b BbIMOJHEH WA
paboT n OLEHKY
pe3ynbTaTos.

MpoBeas CpaBHUTENbHbLIM aHANN3 TPAAMLUMOHHbBIX U COBPEMEHHbIX METOZO0B yNnpaBaeHuA
NPOEKTaMM, MOXKHO CAeNaTb BbIBOA, YTO 0Ha NOAX0Aa MMEHOT CBOM NPENMYLLECTBA M HEAOCTATKK,
M BbIOOP MeXay HMMM 3aBUCUT OT chneumduKM OpraHuMsaumn, ee Lenen Wu  yCcoBWUiA
OYHKUMOHMPOBAHMA. TpaAMLUMOHHbIE NOAXOAbl MOTYT ObiTb 3QGEKTUBHBIMM B CTabWUIbHbIX
YCNOBMAX M MPW HAAMYMM YETKOW Mepapxuu, OA4HAKO OHM MOryT 6biTb MeHee TMOKMMUK U
aaanTUBHbIMU K M3MeHeHusaM. CoBpemMeHHble NOAX0Abl, Takue Kak Agile, Scrum 1 ncnonb3oBaHmne
TEXHONOTMIA, MOryT ObiTb Bonee 3ddEeKTUBHLIMK B YC/IOBMAX HEOMPEAeNeHHOCTU U BObICTPbIX
M3MEHEHWN, MOCKO/IbKY OHM MO3BONAIOT ObICTPO aZ4aNTMPOBATHCA WM YAy4YLWATb NPOEKTbl. s
YyCMEeWHOoro ynpasneHua BHYTPEHHMMW MNPOEKTaMM OpraHM3aumm HeobxoaMMo coyeTaTb
TPAANUMOHHbIE N COBPEMEHHbIE NOAXOAbI, YYUTbIBAA CNEUMPUKY KaXKa0ro NPOoeKTa 1 yCNoBMA ero
peanusaummn. Takon noaxoZ MO3BOSUT ONTMMWM3MPOBATL MPOLLECCHI YNPaBAeHUA MPOEKTamMmn U
NoBbICUTb UX 3GGEKTUBHOCTb, YTO B CBOKO o4Yepelib NPUBEAET K AOCTUMMEHUIO OM3Hec-Lenen
opraHu3auum 1 yaoBJeTBOPEHMIO NOTPEOHOCTEN K/IMEHTOB.
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YAK: 339.977
NAHOLWADT UMPPOBISALLII KPAIH-
HJ1EHIB €C

[3tokesn4y Kaminb
acnipaHT Kadeapu MiXKHapoAHUX EKOHOMIYHMX BiAHOCKMH [IBH3 “Y>Kropoacbkoro
HaLiOHaNbHOroO yHiBepcuTeTy”

AHoOTaujia. Y gocnigxeHi ineHTMdikoBaHo TpaHchOpMaLLito UMPPOBOro PUHKY KpaiH-41eHiB
€C 2015-2022 pp. 3a3HayeHo, Wwo nporpama «Linppose aecaTnpiyua»» mae Ha MeTi NPUBECTU [0
CTiMKoi umMdpoBsoi TpaHchopmaulii B KpaiHax-yneHax EC. poaHanizaoBaHO AMHAMIKY CyMapHOi
KinbkocTi 6anis ILEC (DESI) kpaiH-yneHiB EC 2015-2022 pp.

KntouoBi cnosa: undposuii puHOK, LumdpoBa TpaHcGOPMaLLa, KOHKYPEHLA.

MNosBa UMDPOBOrO PMHKY Ha CBITOBIM apeHi TpaHchopmyBana 3BUYHE YABIEHHA NPO
TopriBAo. JNa OUIHKM LMPPOBOI KOHKYPEHTHOI CMAWM KpaiH-d4ieHiB €Bponeicbkoro Cotosy vy
[aHOMY AOCHiaXeHHi bepemo 3a ocHoBy |HAEKC UMPPOBOI eKoHOMIKM Ta cycninbctBa — ILUEC
(Digital Economy and Society Index — DESI), akui1 WwopivyHo onybynaikoBye EBponeicbka Komicis.

3a u4ac icHyBaHHs iHcTpymeHTy ILUEC (DESI) metogonoris Moro pospaxyHKy Oyna
MmoaudikosaHa. Tak, B 38iTax ILLEC (DESI) 2014-2020 pp. oujiHKa undpoBsizaLlii 6azyBanacb Ha Takmnx
nokasHuKkax ak: (1) nigkntodeHHs; (2) noacbknin kKanitan; (3) BMKOpUCTaHHA iHTepHeTy; (4)
iHTerpauia undposux TexHosorin; (5) aepxaBHi undposi nocayru. MoumHatoum 3 2021 poky
meTogonoria [LEC (DESI) 3miHMnack i 6a3oBMMKM NoYann BBaXKaTUCb Taki MOKasHWUKM sk: (1)
NOACbKMI Kanitan; (2) nigkntoderHs; (3) iHTerpauia uMPpoBUX TeXHONOTIN; Ta (4) AeprKaBHi
umoposi nocayrn. daHa 3miHa metoposorii ILEC (DESI) nos’sisaHa 3 NMPUMUHATTAM MpPOrpamu
«UndpoBe gecatupivydsa»», AKa Mae NPUBECTM A0 CTIMKOI Unpposoi TpaHchopmalli B KpaiHax-
yneHax €C. BignosigHo nokasHukM ILEC (DESI) 3 2021 poky cnpAMOBaHi Ha OLiHKY oAMHaAUATH
OCHOBHMX Linern aki 4o 2030 p. MatoTb A0CATTU KpaiHn-4yneHn EBponeicbkoro Cotosy. KoxeH i3
nokasHukis ILEC (DESI) cknafaeTbca 3 KOHKPETHUX iIHANKATOPIB, a AePsKaBU-YHaCHULL OLLiHIOITbCA
Ta PaHAXKYIOTLCA Ha OCHOBI IXHiX iHAMKATOPIB 3@ KOXXHMM NoKa3sHMKom. CymapHa KislbKicTb 6anis 3a
ILLEC (DESI) Hapae ornaa umMdpoBOro po3BUTKY KpaiHn-yneHa EBponencbkoro Cotosy NopiBHAHO 3
iHWKMK. [na gocnigykeHHA 3aranbHOro naHawadTy umdposisauii KpaiH-uneHis €EC po3rasHemo
puc. 1.
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Puc. 1. AnHamika cymapHoi KinbkocTi 6anis ILLEC (DESI) kpaiH-yneHiB EC 2015-2022 pp.

[xkepeno: cknaaeHo aBTOPOM Ha OCHOBI [1; 2; 3; 4]

AK BMAHO 3 pUCYHKY y 2015-2022 pokax Hamsulli cymapHi 6banu B penTuHry ILIEC (DESI)
6ynun B [anii, LWseuji, HinepnaHais Ta PiHNAHAIT, @ HaMHWXKYI NOKa3HUKKM B PymyHii, boarapii Ta
Mpeuji. Y 2015 poui 16 kpaiH-uneHiB EC mann cymapHi 6anm BULLi 32 cepeaHilt cymapHuin 6an no
€sponericbkomy Coto3y (47 6anis), y 2018, 2020 Ta 2022 pp. 6ann BULLi 3a cepeaHil cymapHuit
6an (55 banis, 52,6 6anis Ta 52, 3 H6anis BigNOBIAHO) Manu 14 KpaiH-yneHis EC.
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Employment problems in Georgia
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Annotation

In light of the current challenges, finding a desired job and employment is an important
problem for job seekers. The increase in the level of unemployment increases the emigration of
the labor force, which is a significant disadvantage for the Georgian employment market.

The article discusses employment problems in Georgia, their causes and ways to solve
them. The issue is relevant, since problems in this direction are frequent, therefore, it is important
to study them, develop recommendations and solve problems.

Keywords: unemployment, job search, employment.

After the global pandemic, changes in the employment market are actively observed,
including changes in the requirements and interests of job seekers. Job search and employment is
a vital issue for people to be able to meet their needs, professional development and career
growth.

There are many challenges regarding employment in Georgia. According to the data of the
National Statistical Service of Georgia, the unemployment rate at the end of 2023 was 15.3%
(Sakstat., 2024). As we can see, the Georgian employment market is facing many challenges.
Demand for digital jobs has increased and many people have changed careers. The reason for the
change of profession is to gain the opportunity to enter the global employment market, which was
reflected in the complication of the recruitment process for Georgian organizations.

In any country, the state has a special role in reducing the level of unemployment and
implementing an effective employment policy. Accordingly, Georgia is not an exception. Since
2014, after signing the Association Agreement with the European Union, the state actively takes
care of the development of employment services and institutions related to the labor market.
Since January 1, 2020, the State Agency for the Promotion of Employment of IDPs from the
Occupied Territories of Georgia, a legal entity of public law established on the basis of the Ministry
of Labor, Health and Social Protection, has been operating, which ensures the implementation of
state programs developed in the Ministry within the framework of the active labor market policy
and approved by the Government of Georgia. It serves the employment of the population
(Ministry of Finance, 2022).

In the past years, the agency implemented important programs aimed at promoting
employment, raising the professional qualifications of job seekers, and promoting employment in
public works. The agency uses the portal www. worknet.gov.ge, where job seekers are registered.
The purpose of the mentioned system is to register job seekers, employers and vacancies provided
by them. The system processes the qualification data of the job seekers and automatically
connects them with the vacancies in the system, which helps both the employers to fill the open
positions and the job seekers to be employed, although it is not enough and the problem still
remains unsolved for both sides.

In order to study the research topic, we surveyed 273 people electronically in November
2023 using a random sampling method. Based on the analysis of the information found, it was
found that the applications on the employment portals are problematic, where the employer does
not have complete information about the vacancy, in particular, the salary, the work to be
performed, the location of the organization and the work schedule are not visible, which causes
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less confidence at the initial stage and job seekers do not engage in similar in competition with
organizations.

Job seekers actively talk about such problems as: discriminatory competition
requirements, low pay, vague employment contract, busy work schedule, low qualification of the
person responsible for human resources management, regular overtime work, lack of career
advancement, monotonous work, toxic work climate, etc. The mentioned problems damage the
employer brand of Georgian companies and reduce the interest of job seekers towards the
company. This is reflected in the companies where the labor force attraction process has become
more complicated and on the contrary, the rate of employee outflow has increased. Issues related
to changes in the workforce also complicate the problem. In the labor market are millennials,
generation X and Z. Their demands have changed since the pandemic, paying special attention to
work schedule, career advancement, decent pay, welfare programs and development. Generation
Z values less monitoring and freedom of action. Employees are actively demanding a safe working
environment, respect from the management and high remuneration, which is a challenge for
Georgian organizations.

Employment portals are diverse, but job requirements are monotonous. There are serious
problems in this direction, the employing organizations impose unrealistic work experience and
gualification requirements on the contestants. In many cases, the detailed information about the
vacancy is given on the electronic link, which the information about the vacancy is attached in
English language, which we think is not correct. Organizations operating in Georgia should respect
the society and post vacancies in the Georgian language on employment portals. If a specific job
position requires a high level of knowledge of a foreign language, this should be indicated in the
mandatory qualification requirements in the Georgian language (Sumbadze K. (2020).

In terms of employment, the part of organizing the competition is problematic.
Inconsistent competition stages, prolonged competition, contestant evaluation criteria and
delayed responses to competition results. 75% of respondents noted that there are frequent cases
when the employing organization does not contact them in case of a negative answer. This leads
to dissatisfaction of candidates and damage to the employer's brand.

As a result of the research, it became clear that in the case of employment, working
conditions and low pay are problematic. Organizations pay less attention to employee well-being
and motivation. In addition, most of the jobs are unstable, which is an additional inconvenience.
After losing a job, people are left without income and cannot find a job for a long time.

As a result of the research, it became clear that the rights of employed people are often
violated, they do not have the opportunity to take advantage of their vacation, they work overtime
and only have one day off a week. The reason for the problem is often that people do not know
their rights, which is the responsibility of the organization. The existing HR inconsistencies in
organizations are problematic, which requires regularization so that any HR process can be
implemented taking into account the requirements of labor legislation.

According to various labor law experts, the labor market of our country is liberal because,
except for the medical field, there is no minimum wage limit defined by law, which often creates
a problem for both job seekers and employees, therefore this issue also requires regulation so
that people feel safe and dignified.

67% of the interviewed people do not work in their own profession. People have to work
in positions that are not suitable for their profession, education and experience. To ensure decent
work, it is necessary for people to acquire relevant knowledge and experience and to work in their
own profession.

People working in different professions realize late that they are in the wrong profession.
This is related to the education system, because the professional orientation of adults is not taken
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care of, which is unjustified. Unfortunately, professional education causes less interest, which is
why there is a shortage of people with narrow specialization in the labor market.

In relation to the problems identified as a result of the research, the recommendations
developed by us are as follows:

e The involvement of the state in the creation and implementation of effective
employment programs, which ensures the reduction of the unemployment level, should be
sharply increased.

¢ Increase public awareness about employment opportunities.

e The pre-contractual relationship should be conducted in compliance with the
requirements of the labor legislation.

e Determine the minimum wage standard (according to the spheres) and control the
organizations.

¢ Organizations ensure implementation of hr compliance systems and human resource
management processes in accordance with legal requirements.

¢ Organizations should implement an employee-oriented management policy, where
emphasis will be placed on issues such as employee safety, well-being and motivation.

¢ Educational reform should be carried out, which will help clarify the professional
orientation of the future generations.

As a conclusion, we can say that there are significant problems in terms of employment in
Georgian reality, which require solving. Employers will have to change their management style
and meet the demands of job seekers. Otherwise, job seekers turn to the global employment
market, which becomes an important reason for talent shortages for Georgian organizations.
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JTAlbI NMPOABNAREHNA BPEHOA HA
KRMBEPCHNOPTMBHOM PbIHKE
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STAGES OF BRAND PROMOTION IN THE ESPORTS MARKET

Tabeev Adil Zhanatovich
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AHHoTaumsa. [aHHaa CTaTbs PACCMATPMBAET BaKHOCTb  MJaHMPOBAHMA  3Tanos
NpoABMMKEHUA BpeHAa Ha Pas3/MyHbIX PbiHKax, B TOM 4YMcae Ha KubepcnopTuBHOM. MoapobHo
aHaIM3MPYIOTCA KtoYeBble 3Tanbl, HEOOXOAMMbIE A4 YCNEWHOro YCTaHOBAEHUA U YKPenaeHus
nosnumin bpeHaa B Co3HaHWWM noTpebutenein. B cTaTbe OCBELLAETCA 3HAYMMOCTb MPOBeAEHUA
MapKEeTUHIOBbIX MCCMeaoBaHMI, BblbOpa LENeBOW ayauTopuKu, pa3paboTKM Ha3BaHUA U
BM3yasbHOro 0bpasa bpeHaa, a TakkKe BbIbopa MapKETUHIOBbIX MHCTPYMEHTOB KOMMYHMKaLMA.
Ocoboe BHMMaHMWE YAEeNAeTca aHanAM3y BaXKHOCTM TLWATE/NbHOrO MAaHMPOBaHUA OloaxeTa U
peannsaummn CTpaTernn, a Tak:Ke OLEHKe pesy/bTaTos.

KntoueBble c/ioBa: NpoaBuKeHue bpeHaa, KNbepcnopTUBHbIN PbIHOK, 3Tambl

Abstract. This article examines the importance of planning brand promotion stages across
various markets, including the esports market. The key stages necessary for successfully
establishing and reinforcing the brand's position in consumers' minds are analyzed in detail. The
article highlights the significance of conducting marketing research, selecting target audiences,
developing the brand name and visual identity, as well as choosing marketing communication
tools. Special attention is given to analyzing the importance of meticulous budget planning and
strategy implementation, as well as evaluating results.

Keywords: brand promotion, esports market, stages

B coBpemeHHOM mupe, rae UMPpoBble TEXHONOTMW MPOHWUKAKOT BO BCE CHepbl KU3HW,
KMbepcnopTUBHBIMA PbIHOK CTAaHOBWUTCA OAHWMM W3 Hambonee AMHAMMYHO PA3BMUBAOLLMXCA
CEermMeHTOB. DTOT PbIHOK NPeAOCTaBAAET YHMKANbHbIE BOSMOXHOCTU A8 KOMMNAHUI NPOABMUraTb
CcBOM BpeHabl cpean ayauTopun, akKTUBHO YBAEYEHHON KOMMbIOTEPHBIMW UIPAaMK U TYPHUPAMM.
Ba*KHOCTb 3TON TeMbl 00YCNOBAEHA BbICTPLIM POCTOM KMOEPCNOPTUBHOM MHAYCTPUK, YTO TpebyeT
3HAYUTESbHbIX MHBECTUUMI ANA PAa3BUTUSA 3TON chepbl B COBPEMEHHOM IKOHOMMUKE.

A.A. barkaHoBa, A.A. lycbkoB, U A.l. KapTepu paccmatpuBatoT B cTaTbe ¢$eHOMeH
Knbepcrnopta Kak pe3ynbTaT KOHBEPIrMPOBAHHbIX OTHOWEHUN LUMOPOBbLIX TEXHONOTUA U
CNopTMBHOMN cdepbl. ABTOPbI OMWUCLIBAKOT MEPCNeKTMBLI Pa3BUTUA OTPacAn KubepcnopTta U
BbIAENAOT NPEeMMYLLECTBA MCMONb30BAHNA AAHHOIO MAapKETMHIOBOrO CPeACTBA 414 MPOABMKEHNA
6peHaoB KomnaHui [1].

B ctaTbe, noarotoeneHHon [.0. BaHtoKoBbIM, 06CYKAat0TCA pe3ynbTaTbl UCCAeA0BaAHMA U
aHanM3a MeToA0B, KOTOPble WCMNOAb3YITCA ANA MPOABMMKEHMA U pPeKNambl MPOAYKTOB Ha
KnbepcnopTMBHOM pPbiHKe. ABTOP OTMEYaeT, YTO AaHHbIA PbIHOK BCe elle npeactaBnaeT cobon
OTKPbITYtO MAOWAAKY ANA HOBbIX BpeHAoB, He HabawaaeTcA HWMKaKoOW MOHoMoAuM B chepe
peknambl. OH TaKXe YKasblBaeT Ha BO3MOXHOE M3MEHEHWEe MMWUAXKA WM PEeKNaMHOW CTpaTermm
H6peHA0B M yCayr Ha KNbepcnopTMBHOM PbIHKE MO Mepe POoCTa BO3pacTa ayautopum [2].
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H.A. BopoHKkos, n M.A. Mopo30B 0coboe BHUMaHWE YyAeNUAN METOAamM MPOABUMKEHMA
6peHaa, ueneBbiM pbiIHKaM 1 KOHKYpeHTHOM 6opbbe [3].

B coBpemeHHbIX ycnoBusax paspaboTka bpeHaa- 3TO He TONbKO Ha3BaHME W J0roTwM.
MapKeTUHIoBble MCCNeA0BaHMA MO3BONAIOT MPOCYMTATb KaXAabl LWar, BblbpaTb MMEHHO TO
Ha3BaHWE M MMEHHO TOT AM3alH YNaKOBKM, KOTOPble NPUBEAYT K MaKCMManbHOMY aoxoay. Ona
TOro, YTobbl Ha CTaguK co3daHua bpeHaa OUEHUTb ero BocnpuatTMe notpebutenamm, Tpebyetca
NPOBECTN LeNbI KOMMNAEKC KaYeCTBEHHbIX M KONIMYECTBEHHbIX MccneaoBaHui. Monynapusauma
HOBOIO TOProBOro MMeHU 1 GOPMMPOBAHME NONOKMUTENBHOTO OTHOLIEHWA K HEMY NOTEHLMANbHOM
KANEHTCKOM ayaMTOPUM HE MEHEE 3HAYMMbI 3/IEMEHT YCNELWHOM AeATeNbHOCTM GUPMBbI, KaK M
BEPHO pa3paboTaHHAA MapKeTMHroBasa CTpaTeruna, HanpaB/AeHHad Ha BblBEAEHWE Ha PbIHOK
HOBOro npoaykTa [4].

HO.C. BereHep B cTaTbe PACKPbIBAET CYLIHOCTb HEMMMHIA Kak TexHonormm GpeHauHra.
ABTOpP GOPMYAMPYET OCHOBHbIE 3Tanbl UMAODOPaA30BaHMA 1 TPebOBaHUA K PEKTAMHON HOMUHALMN.
Camo MMA MMeeT OrpaHMYeHHOEe CMbIC/I0BOE MOJIE, KOTOPOE paclimpseTca B npouecce bpeHa-
KOMMYHMKaUMKW. OHO AOIKHO NPMUBAEKATb BHUMAHWE, 3aNOMMUHATBLCA, BbI3blBATb NMONOXKMTENbHbIE
accoumaummn. Ima Hapaay ¢ N1oroTMNom U GUPMEHHbBIM CTUIEM CTaHOBMTCA 6a30BOM KOHCTAHTOM
bpeHaa, n ntoboe, faxke HE3HAUUTENBHOE U3MEHEHWE MMEHN DpeHaa MOXKeT TpaHCHOPMMPOBaATL
obpas bpeHaa, ero NMHrBo-PpyHKLUMOHANbHYIO CEMAHTUKY [5].

M. MopuHa obcyanna Bonpochkl paspaboTkM KoHUenumm bpeHaa, KOTopas BK/AOYAET B
cebA OCHOBHbIe 3Tanbl Pa3BUTMA BpeHaa 1 COOTBETCTBYHOLWLME 33434M HA KaXKA0M M3 HUX. [NaBHasA
uenb Bcelt paboTbl 3akNYaeTcA B GOPMMPOBAHUM UAEHTUYHOCTM OpeHaa M nepepade ero
obellaHNna Lenesoi ayauTopum Takum obpasom, 4Tobbl Co34aTb MONOKUTENbHbIN UMUAXK BpeHaa.
[6].

CraTba MepkeHoBa A.M. NOCBALLEHA aHANN3Y N OLEHKE MAapPKETUHIOBbLIX MHCTPYMEHTOB,
NPUMeEHAEMbIX Ha KMOEepCnopTMBHOM  pblHKe. ABTOpP paccMaTpuBaeT  pasHoobpasHble
MapKeTUHroBble MOAXOAbl M CTpaTernu, KoTopble MPUMEHATCA ANA NPOABUMXKeHMA OpeHAOB,
TOBAPOB M YCNYT B MHAYCTPUM KnbepcnopTa. B cTaTbe NoapobHO nccneayoTca TakMe acneKTbl, Kak
MCNONb30BaHWE CMOHCOPCKMX COMNAaWeHuin, Co3daHMe MapTHEPCKMX MporpamMm, nposeaeHue
PEeKNAaMHbIX KaMMaHWI M OpraHM3aLmMa MeponpuUATUA C y4acTMem NpodecCcMoHaNbHbIX UTPOKOB.
ABTOpP TaKKe 0OCyXAaeT 3HAYMMOCTb aZanTaumm MApPKETUHIOBbLIX CTpaTernin nog ocobeHHOCTH
KMOepcnopTMBHOIO COOBLLECTBa 1 ayAUTOPUM, @ TaKKe BAUAHME HOBbIX TEXHOMOMMN U LIMPPOBbIX
nnatdopm Ha 3PPEKTUBHOCTb MAPKETUHIOBbLIX YCUAWM. ITa CTaTba NPeACTaBAsEeT UHTepec ANs
nccnegosatener M NPaKTMKOB B 001ACTM MApKETMHIA, a TaKKe O1A BCeX, KTO MHTepecyeTcs
Pa3BUTUEM M NPOABMKEHNEM BpeHa0B B MHAYCTPUM KnbepcnopTa [7].

MpoaguKeHne bpeHaa AeNCTBUTENbHO ABNAETCA CIOXKHBIM M MHOTOIPAHHbIM NPOLECCOM,
KOTOpPbIM BKAOYAET B cebss MHOMKECTBO 3TanoB. B HacToAllen cTaTbe Mbl Npeasaraem ryooKni
aHanM3 3TanoB NPoABMKEHWA BpeHaa Ha KNOEePCNOPTUBHOM PbIHKE, UCCNEAYA KNHOYEBbIE aCNeKTbI
CTpaTernin u MeToaoB, KOTOPbIE MOMOTrAtOT KOMMAHWUAM YCNELWHO YyTBEPAMTL CBOM BpeHabl.

OcCHOBHble 3Tanbl NPoABMKeHMA BpeHaa Ha KMBepCcnopTUBHOM PbIHKE:

1. MiccnepoBaHune v aHanu3 pbiHka Mav bpeHaa

MepBblt 3Tan B npouecce NPoABMM»KeHMA bpeHaa Ha KMBepcnopTUBHOM PbIHKE - 3TO
MapKEeTUHIrOBble MCCNeA0BAHNA UK ayaMT BpeHaa. ITOT 3Tan ABAAETCA KNKOYEBbIM, MOCKO/IbKY OH
obecneuymBaeT 6a30Boe NOHMMaHME PbIHKA W No3BonseT bonee apHEeKTUBHO CTPOUTL CTPATETMUIO
NPOABUXKEHMA.

CyTb 3TOro 3Tana 3aK/1to4aeTca B TLLATE/IbHOM aHa/IM3e MHOXecTBa GaKTOpPOB, KOTOpble
MOTYT BNUATL Ha ycnex bpeHaa B KW6epcnopTUBHOM MHAYCTPUM. Bo-nepBbix, NPOBOAMTCA aHaNM3
CaMOro pblHKa KnbepcnopTta. ITO BKAKOYaeT B cebA M3yveHWe TeKyWMX TeHAEHUMN, AMHAMUKM
POCTa, KOHKYPEHTHOM cpeapbl M MOTEHUMANbHbIX BO3MOMHOCTEN A4 HOBbIX OpeHAoB. Takoin
aHa/NM3 NOMOraeT NOHATb CNeunMdUKY pbliHKA U BbIAENNTb €r0 OCHOBHbIE OCODEHHOCTM!.
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Bo-BTOpbIX, HAa 3TOM 3Tane NPOBOAMUTCA ayAMT camoro HpeHaa. ITO BKAKOYaeT B cebA
aHa/IM3 CUbHbIX M C1abbIX CTOPOH BpeHaa, ero yHMKanbHbIX 0COBEHHOCTEN, LLEHHOCTEN 1 MUCCUN.
TakoWn ayaMT No3BONAET ONpeAennTb, HACKO/IbKO XOpowo bpeHa cooTBeTCTByeT TpeboBaHMAM
PbIHKA W Kakue [OO0NONHUTENbHblE YyCcuaMA MoOryT noTpeboBaTbCcas ANA  €ro  yCcnewHoro
NPOABUXKEHMA.

BarKHOM 4acTblo 3TOro 3Tana ABAAETCA TakKe cHop AaHHbIX. ITO MOXKeT bbiTb Kak
KauyeCTBEHHbIN, TaK M KONMYECTBEHHbIM aHann3 MHbopmaLmMmM, BKAKOYAOWMKA B ceba onpocsl,
dOoKyC-rpynnbl, MHTEPBbIO, @ TAKXKE aHaAM3 CTAaTUCTUYECKMX OAHHbLIX M OTKPbITbIX UCTOYHMKOB.
Lenbto cbopa AaHHbIX ABASETCA NoaydyeHne OOBbEKTUBHOM M BCECTOPOHHEN KapTUHbI PbIHKA M
bpeHaa, YTO B CBOK OYepedb MO3BONUT MPUHUMATbL OOOCHOBAHHbIE PELIEHWA Ha CAedyroLLMX
sTanax.

Taknm 0H6pa3om, 3Tan MapKETUHIOBbIX MCCNeA0BaAHNI UK ayamTa bpeHaa npeacTaBnaeT
coboi ocHoBOMoOANaratwLlyto CTyneHb B NpoLecce NpoasuxKeHua bpeHaa Ha KMbepcnopTMBHOM
pbiHKe. OH obecneunsaeT dyHAAMEHTAIbHOE NMOHMMAHWE PbIHOYHOM CUTyaumn n BpeHaa, YTo
ABNSETCA KAOUYOM K pa3paboTke adpdeKTUBHOM CTpaTermm NpoaBUKEHUA.

2. OnpegenexHune Lenesom ayamtopmm

BblbOp LleneBoin ayaAnTopmnn UrpaeT peLllatoLLyto Poab B yCNeLHOM NPoABUKeHN BpeHaa
Ha KnbepcnopTMBHOM pPbiHKe. ITOT 3Tan NpeanonaraeT aHaAn3 KU onpeaeneHue rpynnbl NOAEN,
KoTopasa byaeT ABNATLCA OCHOBHOW LLeNeBOM ayanTopmen ana bpeHaa.

MepBbIM WArom Ha 3TOM 3Tane ABNAETCA WAEHTUPUKALMA OCHOBHbLIX CErMEHTOB
ayaMTOPUM. ITO MOXKET BK/ItOYATb B CebA pas/iMyHble KaTeropum KmbepcrnopTMBHbLIX GaHATOB,
WIPOKOB, 3pUTeNel, CNOHCOPOB M APYIMX Y4aCTHUKOB KnbepcnopTneHOro coobuecTtsa. Kaxablii
M3 3TUX CETMEHTOB MMeeT CBOM OCODEHHOCTU W MHTEPECHI, U MOHUMaHMe 3TUX Pa3ANYnin ABNAETCA
KNIOYOM K 3OPEKTUBHON KOMMYHUKALLMU C ayANTOPUEN.

[anee HeobxoaMMO onpenennTb NPUOPUTETHbIE CETMEHTbI ayANTOPUKN. ITO AeNaeTca Ha
OCHOBE aHaNM3a M OLLEHKM NOTEHLMANA KaXKA40ro CerMeHTa, ero pazmepa, CteneHy BOBNEYEHHOCTH
M NOTeHUMaNbHOM UeHHOCTM ana bpeHaa. Hanpumep, ona oaHux 6penaos 6onee BakHbI
MONOAbIE UTPOKM, B TO BPEMSA KaK 414 APpYrux- 6onenblimkm KubepcnopTUBHbBIX COPEBHOBAHWI.

Mocne TOro Kak onpeaeneHbl MNPUOPUTETHbIE CErMEHTbl ayaAuTOpWUKM, Heobxoanmo
pa3paboTaTb CTpaATErMio BO3AEMNCTBMA Ha HNUX. ITO BKAOYAET B cebs BbIOOP NoaxoAaLmX KaHa 0B
KOMMYHWKaLMM, KOHTEHTA 1 cO0bLLEHMN, KOTOPble ByayT Hanbonee abbeKTUBHLIMM ANA KaXKA0TO
cermeHTa. Hanpumep, Monoaexb MOXKeT ObiTb 6onee OT3bIBYMBA Ha COUMANbHblE mMeaMa WU
BMPTyasbHble MEpOnpuATMA, B TO BPeMA Kak bOonee crapllee MOKONAeHWe npeanoymTaeT
TPAANUMOHHbIE POPMbI KOMMYHMKALLMN.

BaXXHbIM acneKTom BblbOpa LEeNeBON ayAMTOPUM ABNAETCA TaKKe y4eT KOHKYPEeHTHOM
cpenpl. HeobxoaAMMOo aHaNM3MPOBATb, KaKMe ayaAUTOPUN yiKe ODCIYKMBAKOTCA KOHKYPEHTaMM, M
onpeaensaTb CBOK YHMKANbHYIO HUWY WAM NMPEMMYLLECTBO, KOTOPOE MNO03BOAWUT MNpuMBAEYb W
YAEPHKATb KANEHTOB.

HakoHel,, Ha 3TOM 3Tane HeobxoAMMO TaK¥Ke Y4YWUTbiBaTb AOATOCPOYHYKO MEepPCneKTUBY.
PbIHOK KmbepcnopTa MOCTOAHHO PA3BMBAETCA, M M3MEHEHWA B NMPEeANOYTEHMAX W NOBEAEHUM
ayauMTOpMM MOTYT NpomcxoauTe BbIcTpo. [Mo3aTomy cTpaTteruna Bbibopa Luenesor ayanTopum A0NKHa
6bITb TMOKOM M aAaNTUBHOM, YTOObI YCMNELWHO pearMpoBaTtb Ha MU3MEHEHWSA B PbIHOYHON cpeae.

St1an BblbOpa UENEeBOM AyAUTOPUM WUIPAET BA)KHYD POAb B YCMEWHOM MPOABUMKEHUN
bpeHaa Ha KMHepcnopTMBHOM PbIHKE. ITO MPOLLECC KOMMIEKCHOrO aHain3a U CTpaTermyeckoro
NNAHUPOBAHMA, KOTOPbIN MO3BONAET ONPeAeNUTb KAKYeBble LieneBble rpynnbl U pa3paboTtaTb
noaxoAAuLme cTpaTermm BO34ENCTBMA Ha HUX.

3. HemmuHr

Ha saTom aTane nponcxoamT pa3paboTka yHMKANbHOTO U 3aNOMUHAIOLLErOCA Ha3BaHWA ANA
bpeHaa B MHAYCTpMM KnbepcnopTta. HEMMUHI- 3TO OAMH M3 Ba*KHEWLWMX acNeKToB OpeHAMHra,
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MOCKONbKY Ha3BaHWe OpeHAa ABNAETCA ero BWM3MTHOW KApTOYKOM, onpeaenatowen ero
y3HAaBaeMOCTb 1 XapaKTep.

MepBbiM 3TAaNOM HeMMWHra ABAAETCA NpPOBeAeHMe TULaTeNbHOro MCCNeaoBaHUA PbIHKa
KnbepcrnopTa. ITO BKAOYAET aHA/IM3 CYLLECTBYIOLLMX OPEHAOB M MX Ha3BAHWMN, M3yYeHWe TPEHOOB
B HEMMMHTE N OLUEHKY OPUTUHANBbHOCTU M YHUKANbHOCTM NPeaioKeHHbIX BapnaHToB. Lienbto aToro
aHaNM3a ABNAETCA BblfBAEHME NPOHENOB B PbIHKE, KOTOPble MOryT ObiTb 3aMo/IHEHbI HOBbIM
bpeHOOM, a TakKe onpeaeneHue YCnewHblX CTpaTerMin HeMMWHra, KOTopble MOTyT ObiTb
MCMNONb30BaHbl B COOCTBEHHOW NPAKTUKeE.

[anee nponcxoamnT cam NpoLLEeCC CO34aHMA Ha3BaHUA. ITO KPeaTUBHbIM NPOLLECC, KOTOPbIN
MOXET BK/tOYATb B CebA pasnnuyHble MeToAbl M NOAXOAbl, TAaKME KaK MCNob30BaHWe MeTadop,
Urpy CnoB, cavaHue KopHel u T.4. OCHOBHas Uenb - co34aTb Ha3BaHWe, KoTopoe OyaeT
3aMOMMHAOLWMMCS, YHUKANbHBIM M OTPasKaloWmMm cyTb bpeHaa.

Mocne Toro Kak co3aaHbl HECKO/IbKO BapMAHTOB Ha3BaHMA, MPOUCXOAMT UX OLLEHKA M 0TOOP.
BaskHO yuMTbIBaTb He TOMbKO I3CTETUYECKME W KpeaTMBHbIE acCMeKTbl, HO W MNpaKTU4Yeckue
COODOparkeHNa, TaKkMe Kak AOCTYMHOCTb AOMEHHbIX WMEH, /IeTKOCTb MPOM3HOWEHWS W T.A.
Heobxoammo Takke ybeamTbca, YTO Ha3BaHME COOTBETCTBYET LenamM M LeHHOCTAM bpeHaa, a
TaKXKe NpuBNEKAET LeNeBYO ayaNTOPUIO.

Mocne BblIbOpa OKOHYaATENbHOrO BapWaHTa MPOMCXOAMT ero npaBoBas MNPOBeEpKa W
permcTpauma. 3TO BaXKHbIM 3Tan, KOTOpbIA obecneymBaeT OPUAMYECKYIO 3aWMTY Ha3BaHMA U
MCKNtOYaeT BO3MOXKHbIe KOHONMKTbI C ApyrMmu BpeHaamu.

3aTem pa3pabaTbiBaeTcA nereHaa bpeHaa, KOTopaa NoAYePKMBAET ero UCTOPUIO, LLEHHOCTU
M YHWKANbHOCTb. ITO MOMOTraeT CO34aTb CBA3b Mexay OpeHAOM W ero ayaAuMTOpuen, a TaKwKe
MOBbICUTb €ro NPMBAEKATENBHOCTb U Y3HABAEMOCTb.

4. Co3paHue BM3yanbHoro obpasa, GpMeHHoro cTuna

Ha atom 3atane npoucxognT GopmmpoBaHMe BM3yasbHOrO obpasa KOMMaHUK, KOTOPbIA
OyaeT ABNATbLCA KAOYEBbIM 3/1eMEHTOM ee WAEHTMYHOCTM U y3HaBaemocTu. Co3pgaHue
BM3yanbHOro obpasa BKAOYaeT B cebAa He TONbKO Pa3pabOoTKy NOroTuna, HO W onpeaeneHue
LLBETOBOW NMANNTPbI, TUNOTPAdUKM, @ TaKKe APYrUX 3NEeMEHTOB KOPNOPATUBHOIO CTUNA.

MepBbIM WArom AsnAeTcA pa3paboTka noroTmna- rpaduyeckoro CMMBONA, KOTOPbLIN ByaeT
ABNATLCA OCHOBHbIM 3HAaKOM BpeHAaa. JTorotun AomxKeH 6bITb YHUKaNbHbBIM, 3aNOMMHAOWMMCA U
oTpakaTb CyTb 1 LiEeHHOCTN BpeHaa. Mpu ero co3gaHUM yUnTbIBAETCA LiesieBan ayaAMTopuUs, a TakKe
ocobeHHOCTM umHAYyCTPUKM KubepcrnopTa. [lpouecc pa3paboTkM forotvna BKAOYaeT B cebs
MHOXEeCTBO 3TanoB, HaYMHaA OT CO34aHWMA KOHLUEMUMM MU CKETYEW, M 3aKaH4MBas GUHANbHOM
BEKTOPU3aLMEN N afanTaumen nog PasandHbie HOCUTENN.

[anee nponcxoauT onpeaeneHne LBETOBOM NaanTpbl, KOTopas byaeT MCnonb30BaThCA B
An3anHe bpeHaa. LlBeTa mrpatoT BaxHyl0 posib B GOPMUMPOBAHMM accoumaumii U amoumnin y
notpebutenen, NosTomy BbIOOP UBETOB A0/MKEH OblITb O0OOCHOBAHHLIM M COOTBETCTBOBATb
MOEHTUYHOCTM BpeHaa. Ha aTom 3Tane yuymTbiBaeTCA NCUXONOMMA LIBETA, @ TaKKe COBPEMEHHbIe
TpeH/bl B An3aliHe.

Take Ha aTom 3Tane paspabaTtbiBaeTcs TMnorpadmka- cuctema WpudTos, KoTopan byaet
MCMNONb30BaThCA B BU3yasibHOM 0Opa3e HpeHaa. Boibop wpndToB 3aBUCUT OT LEAEN M XapaKTepa
b6peHaa, a TakKe ero Leneoi ayantopum. LpndTel 40NKHbI ObITb YUTAEMbBIMM, COBPEMEHHBIMU U
COOTBETCTBOBATbL 06LLEMY CTUIO DpeHaa.

OZHMM M3 BaXKHbIX 3N1€MEHTOB BM3ya/IbHOro 06pasa ABNAAETCA TaKKe CTUIb GoTorpadum u
rpadumkm. Ha aTom sTane onpegenaetca obuwas scTeTUKa n300parkeHmi, UX KOMNO3NLUMA, LBETOBAA
obpaboTka M Apyrve acnektbl. dPoTorpadum M rpaduka AOMKHbI ObITb Ka4yecTBEHHbIMU,
pPeneBaHTHbIMW M COOTBETCTBOBATb MAEHTUYHOCTM BpeHaa.

HakoHeL, co3aaeTca eAMHbIA CTUAb BM3yaNbHOro 06pasa, KOTOpbIN BKAtOYAeT B cebAa Bce

BbllenepevYncaeHHble 3/1IEMEHTDI.



Proceedings of the 5th International Scientific Conference

5. BbI6Op MapKeTMHIOBbIX MHCTPYMEHTOB KOMMYHMKALLMIA

MnaHMpoBaHMe UK BbIOOP MAPKETUHIOBbLIX WHCTPYMEHTOB KOMMYHWMKAUMI  UrpatoT
KNIOYEeBYlD POAb B MNpoOABMMKEHMM OpeHAa Ha KMOBEepCcnopTMBHOM pbiHKe. Ha aTom 3Tane
NPOBOAMTCA aHaNWM3 Pa3IMYHbLIX MHCTPYMEHTOB MAPKETUHIOBbIX KOMMYHMKAUMIA C  LE/bto
onpeaeneHns Hanbonee aPpPeKTUBHbLIX U NOAXOAALMX ANA AOCTUKEHMA MAPKETUHIOBLIX Lienen.

OAMH M3 OCHOBHbIX MHCTPYMEHTOB MAPKETUHIOBbIX KOMMYHWKALMM - 3TO peKknama. B
KOHTEKCTe KnbepcrnopTa, peknamHble KamnaHMM MOTyT BK/tOYaTb B cebs pasmelleHmne peKkaambl
Ha CTpMMax, TYPHMPAX M MIPOBbIX MAOWAAKAX, @ TaKXKe Ha Crneumann3vpoBaHHbIX CalTax M
dopymax. Peknama B KnbepcnopTte MoOKeT ObiTb Kak OHAAMH, Tak U odnanH, 1 BKAOYaTb B cebs
pas3nnyHble GopmaTbl, TakMe Kak BaHHepbl, PONMKM, CMOHCOPCKNE COOBLLIEHMA N NpoYee.

Elle oaHMM BaXKHbIM MHCTPYMEHTOM KOMMYHMKaLMM ABNAIOTCA COoLManbHble ceTh. B coepe
KnbepcrnopTa coupmanbHble CETU UTPAtOT OFPOMHYHO PO/b, MOCKO/IbKY MMEHHO 34€eCb HaxoamTCA
aKTMBHAA ayaMTOPUA- UTPOKKU, BONENbLMKM, KOMaHAbl U opraHmM3aTopbl. NpoasukeHne bpeHaa
yepes coumasbHble CeTM BKAYaeT B ceba co3gaHuve U BedeHWe OPULMANBHBIX aKKayHTOB,
ny6AnKaumMio KOHTEHTA, B3aMMOAENCTBME C MOANUCYMKAMM, NPOBEAEHME KOHKYPCOB M aKLMK, a
TaKXKe pekNaMHble KaMMnaHWW C UCNONb30BaHWEM TapreTuHra.

TakXKe BaKHbIM WHCTPYMEHTOM MaPKETUHIOBbIX KOMMYHMWKALMIA ABNAETCA KOHTEHT-
MapKeTWHr. B KnbepcnopTe KOHTEHT MOMeT OblTb CaMblM Pa3HbIM - 3TO MOTyT ObiTb CTaTby,
BMAEOPONNKN, CTPUMBbI, MOAKACTbI, aHAUTUUECKME MaTepuanbl U npodee. KOHTEHT-MapKeTUHT
NO3BONAET He TONbKO MPUBAEYb BHWUMAHWE ayaAMTOPWUW, HO W YCTAHOBUTb [OJATOCPOYHbIE
OTHOLUEHMA C HEW, NOKa3aTb SKCNEPTHOCTb M aBTOPMTET B CBOEWN 0H61acTL.

Elwle OAHMM BaXKHbIM  WMHCTPYMEHTOM KOMMYHUKaUWMW ABAAETCA MNApPTHEPCTBO U
CNOHCOpPCTBO. B KMbepcnopTe cywecTByeT MHOMECTBO BO3MOXHOCTEM [ANA YCTaHOBAEHMSA
NAapTHEPCKMX OTHOLWIEHWM C KOMaHZAMW, WIPOKamMK, TYPHUPamKM, CTPUMepamMmn W Apyrumu
YY4aCTHMKAMW MHAYCTPUM. [apTHEPCTBO WM CMOHCOPCTBO MO3BONAKT PACLIMPUTL ayaUTOPUIO,
YBE/IMUYNTb Y3HABAaeMOCTb OpeHaa M yCTaHOBUTb NA0A0TBOPHOE COTPYAHMYECTBO.

HakoHel, OAHMM M3 Ba)KHbIX MHCTPYMEHTOB MapPKETUHIOBbLIX KOMMYHUKAUWUA ABNAETCA
ny6AnYHbIE MEPONPUATMA U aKTUBHOCTKU. B KnbepcnopTte 3TO MOryT HbiTb OPraHM3auma TYPHUPOB,
BbICTaBOK, decTMBanei, MUTanoB, NpPe3eHTaUni U NPoYMX MepOonpPUATUIN, Ha KOTOPbIX MOXKHO
npeacTaBuTb bBpeHza, NPUBAEYb BHUMAHWE K HEMY M YCTAaHOBUTb KOHTAKT C LIENEBOMN ayAUTOPMUEN.

6. Pa3paboTka AOKyMeHTaLMK

Mocne co3naHusa BM3yaNbHOrO CTUAA HeobxoaMmo O0GOPMUTL OTAE/bHblE TEXHUYECKME
[OKYMEHTbI A/1A KaXKA0ro ero afeMeHTa. 3To MOXKET BK/1toYaThb B cebs:

e bpeHAOyYK: [OKYMEHT, cogepKalliui CTporme mnpasBuaa WMCNOAb30BaHWMA /10roTmna,
LLBETOBOW CXeMbl, TUMOrpaduKkM M Apyrux 31eMeHTOB BM3yanbHOro obpasa OpeHaa.
BpeHabyk nomoraeT obecneuntb eanHoobpasmMe M KOHCUCTEHTHOCTb B MCMONb30BAHUK
HpeHA0BbIX 3/1EMEHTOB B PA3/IMYHbIX CUTYaUMAX U KaHalax KOMMYHUKALWW.

e [paduyeckme pecypcbl: NpeaocTaBieHne NCXoaHbIX Galnos fnorotuna, WpndToB U APYrnx
rpaduyeckmx snemeHToB OpeHAa ANA NOCAeAylOWero MCNonb30BaHWA B AM3aliHe
PA3/IMYHbIX MATEPUANIOB MU PEKIAMHBbIX KaMMNaHWIA.

e TexHW4Yeckue cneumduKkaumm: AeTaaM3MPOBaHHOE ONMCAHNE NapPaMeTPoB N TPeboBaHNM K
rpadmyeckMm anemeHTam 6GpeHaa, TakMM Kak paspelleHune mnlobpaskeHui, dopmatbl
bannos 1 Apyrne TEXHNUYECKME acneKTbl.

7. dopmunpoBaHme BroaxKeTa

BroaxkeT ABnAeTcA KAtoYeBbIM (GAKTOPOM B OMNPeAeNeHUM MUCMOMb30BAHMA KaKaoro
9NeMeHTa MapPKETUHIOBbIX KOMMYHMKAUMA M 4acTO CBA3aH C MJAHOM MapPKETUHIOBbIX
KOMMYHWKaumii. MNocne ero GpopmmpoBaHMA HAUMHAETCA pacnpefeneHne Mexay PasMyHbIMM
MHCTpyMmeHTaMmn. PopmmpoBaHme BroaxKeTa BKAOYAET CAeAytoLLmMe Waru:
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e OueHKa 3aTpaT: aHaAM3 CTOMMOCTM Pa3/IMYHbIX MAPKETUHIOBLIX MHCTPYMEHTOB U
pecypcoB, HeobxoaAMMbIX ONA peannsauum ctpaTermmn bpeHaa. ITO BKAtOYaeT B cebA
OLUEHKY pPacxo0OB Ha peKknamMy, MeponpuATUA, CO3[4aHWEe KOHTEeHTa, TEeXHWYECKYH
NOAAEPHKKY M APYrMe OnepaLMoHHbIe U3AEPHKKN.

e YCTaHOBAEHME MPUOPUTETOB: onpeaeneHne Hambonee 3HAYUMbIX U IDDEKTUBHbIX
MapPKETUHIOBbIX MHCTPYMEHTOB M KaHa/I0B KOMMYHMKALLMM, Ha KOTOpble ByaeT HanpasaeH
OCHOBHOWM 0bbem DroaKeTa.

e PacnpeneneHuve pecypcoB: pa3buBka Owoa)keTa Ha OTAE/bHblE KOMMOHEHTbl U
onpeaeneHne KOHKPETHbIX CYMM, BbIAENEHHbIX Ha KaXAbli 3Tan M UHCTPYMEHT
MapKeTUHIOBOM CTpaTernu.

8. Peannsauma ctpatermm

Ycnex cTpaTermm MapKeTUHIOBbIX KOMMYHUWKALIMIA 3aBUCUT OT ee NPaBU/IbHOM peannsaumm.
ITOT 3Tan BKAOYAET CAeaytolime AeNCTBUA:

e 3anycKk MapKEeTUHIOBbIX KaMMaHWi: MpoBeAeHME PEKNaMHbIX aKUWA, MeponpuATUiA U
APYrUX MApPKETUHIOBbIX MEPOMPUATUIA, HAMpaBiEHHbIX Ha MPWBAEYEHME BHUMAHUA K
H6peHay 1 ero NpPoaykTam B KMbepcnopTMBHOM cpese.

e PassuTMe  BM3yanbHOro obpasa: Co34aHMe WM PacnpOCTPaHEHWME  KOHTEHTa,
COOTBETCTBYHOLLErO BM3yaslbHOMY CTUIO BpeHa, a TaKKe ero y4actne B KNHepcnopTMBHbIX
cobbITMAX 1 coobLLEeCTBAX.

e MOHUTOPMHT W aHaNM3: OTC/EXMBAHME pPe3y/bTaTOB peanmn3aumm  MapKeTUHIOBOM
cTpatermun, aHanus 3GpGeKTUBHOCTM MNPOBEAEHHbLIX MEPOMNPUATMIA U KOPPEKTUPOBKA
cTpaTerMm B COOTBETCTBMM C NMONYHEHHBIMW AAHHbBIMU.

9. OueHKa pe3y1bTaToB

Mocne 3aBepLIeHNA MAPKETUHIOBOW CTpaTernu NpPOBOAMTCA OLEHKA ee pPe3ynbTaToB U
3GPeKTMBHOCTM. Ha OCHOBE MOMyYeHHbIX [AaHHbIX pPa3pabaTbliBAtOTCA pPeKoMeHAauun Ans
KOPPEKTUPOBKM CTpaTerMn B byayLiem.

MepBbIM WAroM Ha 3Tane OUEHKM Pe3yabTaToB ABNAETCA aHA/IM3 KAKOYEBbIX NMOKasaTenen
3GPEKTUBHOCTM, TaKMX KaK y3HaBaeMOCTb bpeHaa, ypoBeHb NOANBHOCTM NoTpebuteneit, obbvem
NpoAak U A0NA PbIHKA. OTO NO3BONAET KOMMNAHUWN OLEHUTb CTENEeHb AOCTUKEHWUA NOCTABNEHHbIX
Lenemn n onpeaennTb, B Kaknx 0bnactax HeobxoaMMO BHECTU M3MEHEHUA.

Hanee cneayeT AgetanbHOE M3yyYeHMEe OT3bIBOB M 0OpATHOM CBA3M OT notpebutenen o
bpeHae. OTo NO3BONAET BbIABUTL MO3UTUBHbBIE MOMEHTbI, KOTOPbIE CAeAyeT COXPAHUTb U YCUIUTD,
a TaK¥Ke HeraTUBHbIe acneKTbl, KOTOPble TPEDBYIOT UCNPaBAEHMA UM KOPPEKLMN. AHANN3 06paTHOM
CBA3M TaKKe MOMOraeT KOMMNaHWKM ayylle NoHATb NOTPeObHOCTM 1 NPeAnoYTeEHNs CBOEN LieneBOoM
ayanTopPUN.

TaKKe BayKHbIM aCNeKTOM OLIEHKM pe3y/bTaToB ABAAETCA CPaBHEHME NOAYYEHHbIX AaHHbIX
C MOKa3aTeNsiMm KOHKYPEHTOB. 3TO MO3BOMAET KOMMAHMM OLEHWUTb CBOH MO3WLMIO Ha PbIHKE
OTHOCUTENIbHO APYIMX UTPOKOB M BbIABUTb KOHKYPEHTHbIE MPEUMYLLECTBA MW HEAOCTATKN CBOETO
bpeHaa.

Mocne aHann3a AaHHbIX M BbISBNEHWA OCHOBHbIX TPEHAOB M NMATTEPHOB KOMMAHUA MOXKET
NPUCTYNNTb K pa3paboTke pekoMeHAauMi Mo KOppPekuuu cTpaternn bpeHamHra. 370 MoXKeT
BK/AtOYATb B cebA M3MEHEHWA B MAPKETMHIOBbLIX TAKTWKax, MEepecMoTp LEeneBor ayamTopuu,
MoAMdUKaLMIO BU3yanbHOro obpasa bpeHaa nam yaydlleHne Kayectsa NpoayKUMM UAK YCAYT.

B Lenom, aTan OUEHKM Pe3ynbTaToB ABNAETCA BaKHbIM 3BEHOM B MPOLECCE NPOABUKEHMA
bpeHaa, KOTOPbIM NO3BONAET KOMMNAHUN OLEHUTb 3GDEKTUBHOCTb CBOMX MAPKETUHIOBbIX YCUNIA,
BbIABUTb CU/IbHbIE U Cnabble CTOPOHbI CBOEro HpeHaa M NPUHATL HeobxoanMmble Mepbl ANA ero
[anbHENLWEero pa3BuTUA N YKPenaeHUa No3nLMIA Ha PbIHKe.

B 3akntoveHune, cneayeT NOAYEPKHYTb HEOCMOPUMYO BAXKHOCTb MIAHWPOBAHMA KaXKA0ro
3Tana NPoABWMXKEeHWMA OpeHaa Ha NtoOOM pbliHKe, BKAOYAA KnMbepcnopTUBHbLIA. [naHMpoBaHWe
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Kakaoro sTana no3sonseT 6onee 0CO3HAHHO WM 3GPEKTMBHO MCMONb30BaTb Pecypcbl U
WHCTPYMEHTbI  MapKeTUHra, YuMTbiBas cneumduKy pbiHKA, NOTPEBHOCTM  ayauTopumn W
KOHKYpeHTHyto cpeay. OcobeHHO B KMHEpPCNopTMBHOM MHAYCTPUMN, TAe KOHKYPEHUMA NMOCTOAHHO
pacTeT, NJaHMPOBAHNE CTAHOBUTCA KAKOYEBLIM 31EMEHTOM ycnexa. bpeHabl A0MKHbI Yy4MUTbIBATb
[MHAMUKKY pbIHKa, ObICTPOE pa3BUTUE TEXHONOTMIA U UBMEHEHMA B MOBEAEHNMN ayANTOPUN, YTODBI
a/lanTMPOBATbLCA M OCTABaTbCA aKTya/bHbIMK. Kpome TOro, nnaHMpoBaHWe NoO3BONAET HpeHaam
MMWHUMMW3NPOBATb PUCKM M OWMOKKM, ONTUMM3NPOBATb PACXoAbl M MAaKCUMMMU3MPOBATL PE3Y/bTaTh.
3TO NO3BONSAET CTPOUTL AO/ITOCPOYHbIE U yCMEellHble CTPaTerMm, cnocobCTByOLLIME YCTOMYNMBOMY
POCTY M pa3BuTUIO BpeHaa Ha NPOTAXKEHUW AONTOr0 BPEMEHMU.

MnaHMpOBaHMe 3TaNoB NPOABMKEHMA BpeHaa ABNAETCA HEOTbEM/IEMOM YaCTbO CTPaTErMM
ycnexa Ha ntobom pbiHKe, BKAtO4as KubepcrnopTuBHbI. OHO nomoraeT OpeHay CTPOUTb
YyCTOMYMBbIE OTHOLWEHUA C ayaAWTOPWEN, BbIAENATbCA CPean KOHKypeHTOB M aobmBaTbCA
[ONrOCPOYHOrO ycrexa B ObICTPO MEHAOLLENCA N KOHKYPEHTHOM cpese.
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AHann3 3pPeKTUBHOCTM PUHAHCOBO-
XO3AMCTBEHHOW AEATENbHOCTU
KoMMmepyecKkoro baHKka Ha npumepe AO
«ForteBank»

XanbiHbeT H.X.

CTYZAEHT 2 kKypca YHuBepcuTeta Hapxos, r.Aamarsl, PK
HayuHbIn pyKOBOAMTE !

AbaynvHa A,

PhD., npodeccop, YHnBepcuteta Hapxos, r.Anmatsl, PK

AHHOTauuA

B cTaTbe paccmoTpeHa paeAatenbHocTb HaHka AO «ForteBank» 1 ee posib B yCTOMYMBOCTK
dMHaHCOBOM cuUCTEMbI CTpaHbl. py 3ToM GUHAHCOBAA YCTOMYMBOCTb OMNPEAENSAeTCA TaKMMM
MOKasaTeNAMM KaK: KanuTanmsaums, /NMKBUMAHOCTb, PeHTabenbHOCTb, KayecTBO aKTWUBOB,
COOTHOLLEHME 33EMHOrO KanuTana K CobCcTBEHHOMY KanuTany 1 T.4,

Kntodesble cnosa: Kommepuecknit 6aHK, 3dPeKTMBHOCTb, GMHAHCOBbIE MOKA3aTeNM,
drHaHCOBOE coCTOAHME.

®PUHAHCOBO-X03AMCTBEHHAA AEATE/IbHOCTE KOMMEPYECKOTro BaHKa ABAAETCA KOMM/IEKCOM
onepaumii 1 NPOLLeCCOB, KOTOPbIE HaMpPaBaeHbl Ha NMPUBAEYEHME, yNPaBAeHME K pacnpeaeneHne
duHaHCOB C Uenblo obecnevyeHma A0xoda W yAOBNETBOPeHWs noTpebHocTel KameHToB. Ee
GYHKUMAMM  ABAAIOTCA  MpPUBNEYEHME AEMNO3UTOB, MNPeAoCTaBAEHME  33aeMHbIX CPeacTs,
MHBECTMPOBaHME, OOMeEH Ba/tOTbl, OKa3aHWe APYrux GUHAHCOBLIX YCAyr WU T.4. JeATenbHOCTb
HaHKOB 3aKtovaeTcA B obecneyeHun NMKBUAHOCTM U CTabuAbHOCTM GUHAHCOBOW CUCTEMDI, A
TaKXKe B AOCTUMXKEHWU Leneilt CBOMX KNMEHTOB M MaKCMMM3aumm npmbbinn Bnagensues. B To e
Bpema HaHKy HeobXxoANMMO 3PGEKTUBHO CNPABAATLCA C PUCKAMM, KOTOPbIE CBA3AHbI C OnepaLamm
Ha @OWHAHCOBBLIX PbIHKAX, W BbINOJAHATbL Peryavpytowme HOPMATMBbLI, YCTaHOBAEHHbIE
3aKoHOAAaTeNbCTBOM. CnefoBaTelbHO, GMHAHCOBO-XO3ANCTBEHHAA AeATENbHOCTb KOMMEPYECKMNX
6aHKOB ABNAKOTCA OAHMM W3 BaXKHbIX 3/1EMEHTOB B 3KOHOMWKe, KoTopaa obecneymBaeT
dUHaHCOBYIO MHOPACTPYKTYPY AN1A BU3HeCa 1 HaceneHma n cnocobCcTByeT pa3BUTMIO GMHAHCOBOTO
PbIHKA.

AHann3 3ddEeKTUBHOCTM PUHAHCOBO-XO3ANCTBEHHOW [AE€ATEe/NbHOCTM KOMMEPYECKOro
baHKa ABNAETCA OAHWMM W3 BaAXKHbIX WMHCTPYMEHTOB B OLEHKe ero poau B obecneveHuu
YCTOMYMBOCTN GUHAHCOBOM CUCTEMbI. YPOBEHb OBEPUA KIMEHTOB M MHBECTOPOB, CTabWMIBbHOCTb
9KOHOMMYECKON cpedbl U MUHUMM3AUMA UHAHCOBbLIX KPU3MCOB HANPAMYK 3aBMCAT OT
GUHAHCOBOM YCTONYMBOCTM KOMMeEPYECKMX BaHKOB. PUHAHCOBBIM aHaIM3 KOMMepPYeCcKoro HaHKa
npeactasnaeT cobo oueHKy 3dHEeKTUBHOCTM ero GUHAHCOBOM AeATENbHOCTM, KOTOPbI NOMOraeT
OUEHMWTb TEKYLLEE NONOKEHNE BAaHKA, BbIABUTb PUCKM 1 NPEONIOXKMTb NPOrHO3 Ha byayuiee.
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®UHAHCOBbLIV aHaNM3 MMEET BaKHYO 3HAYMMOCTb B YNpPaBAeHUN AeATeNbHOCTb0 OaHKa,
MOCKO/IbKY OH MOMOTaEeT B:

- I3y4eHnn 1 BbISBNEHUWN UCXOAHbIX A@HHbIX 417 0OOCHOBAHMA TEKYLLMX MU CTPATEMMYECKMX
peLeHU yYnTbIBAA pecypcbl, GDUHAHCOBbIE BO3MOXKHOCTM M Npeanosiaraemble pesynbTaTbl;

- OnpeneneHnmn oTKNoOHEHNN GaKTUYECKMX AaHHbIX OT MJAHOBbLIX MOKa3aTenen

- ObecneyeHnn obocHOBaHMA Bbibopa 3GPEKTUBHbLIX MPOEKTOB, YUMTbIBAA YPOBHA PUCKA,
3aTpaT 1 A0X0A08.

DUHaAHCOBbIV aHanu3

KOMMep4Yeckoro 6aHka

OueHka 3pPpekTnBHOCTA
Mcnonb3oBaHUs
Kanutana

AHanus vmyLiecTsa n
CTPYKTYpbl Kanutana

OueHKa yCcTONUYnMBOCTY 1
naaTexecrnoco6HOCTN

AHanus pasmeLleHuns
Kanurtana

AHanus puHaHcoson

AHanns peHTabenbHOCTN e
YCTOMUMBOCTU

AHann3 NCTOYHUKOB
dopmupoBaHus
Kanutana

AHanus
o6opauvBaemMocTu

AHanNN3 NNKBNAHOCTU N
nnarexecnocobHoOCTU

PucyHok 1 — CTpyKTypa $p1MHaAHCOBOIo aHanM3a
MprmMmeYaHme - CoCTaB/EHO aBTOPOM Ha OCHOBE UCTOYHMKA [1]

Bbicokune puckun n cnabaa dMHaHcoBas yCTOMYMBOCTb BaHKa onacHa Aas scert GMHaHCOBOM
CUCTEMbI CTPaHbl, BKAtOYaA GUHAHCOBYH HeCcTabuabHOCTb, TPEBOTY Cpeaun Aeno3UTOPOB, CPbIB
KpeauTHbIX onepaunit n druHaHcoBble Kpu3unchl. CneaoBaTesibHO, NOCTOSAHHbIA U KOMMAEKCHbIM
aHanM3 PUHAHCOBO-XO3ANCTBEHHOM AeATEe/bHOCTM KOMMEepPYEecKMx 6aHKOB UrpaeT KAtYeBylto
ponb B obecneyeHUM CTabUALHOCTM GUHAHCOBOM CUCTEMbI CTPaHbl W YCTOMYMBOCTU
9KOHOMMYECKOro pa3BUTMA.

AO «ForteBank» - oAMH M3 KpymHbIX KOMMep4eckux O6aHKoB Pecnybimkm KasaxcTaH,
KOTOPbIN BXOAMT B NATEPKY NydWnX BaHKOB NO BeNMYMHE aKTMBOB. baHK nmeeT 98 oducos 1 20
d1NManoB B pasHbIx ropogax CTpaHbl. [0N10BHOM odUC HaxoamTca B ropoae AcTaHa. B pelTuHre
6aHKoB KasaxctaHa B 2023 rogy AO «ForteBank» 3aHsn nAToe mecTto. baHK cTan nATbIM MO
pasmepam aKTMBOB M COBCTBEHHOTO KanuTana.

OCHOBHbIMM BUAAMU AeATeNbHOCTM HaHKa ABNAIOTCA NpoBeaeHe HAHKOBCKMX onepaLuuii
(xpaHeHWe [eno3nToB, OTKPbITME DAHKOBCKMX CYETOB, KAacCOBble onepauuu, npefocTaBiaeHue
3alMMOB U T.A.), AEATENBHOCTb Ha PbIHKE LieHHbIX bBymar (BpoKepcKas n Annepckas AeATeNbHOCTb)
M MHble BWAbl AEATENbHOCTM (BbINYCK UeHHbIX Oymar, dakTopuHrosble, GoppeTUHroBble
onepauma n T.4.).
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B COOTBETCTBUM C AEMCTBYIOWMM YCTaBOM DaHKa, opraHamu ynpasaeHua asaatoTcs (puc.

BobicLmia opraH -
Obuwee cobpaHne akyMoHepos

OpraH ynpaenerHvs - COBeT ANPEKTOPOE

MenonHWTenbHbIA oprad -
MpaesneHie baxka

MHbIEe OpraHsl B
COOTBETCTBMW C
3akoHofaTenscrsom PK

PucyHoK 1 - CTpyKTypa opraHoB ynpasnaenma AO «ForteBank»

AO «ForteBank» npeaoctaBnaeT MNOAHbIA CNeKTP GWMHAHCOBbLIX YCAYr, BbICTyNas
«KPOBEHOCHOM CUCTEMOI» IKOHOMMKM, obecneunBas HeobxoaAMMbIMKU GUHAHCOBbLIMM pecypcamm
nyTem nepepacnpeneneHma cbepexeHnin HaceneHms m busHeca. baHK ABNAETCA OCHOBHbIM
YyYaCTHMKOM B npouecce GUMHAHCMPOBAHUA 3KOHOMWKM MyTem MNpeaoCTaBNeHUs KpeauToB Ha
pasHble UenM, BKAOYAA WHBECTUMLUMWM B MNPOU3BOACTBO, HEABMMKMMOCTb, 0OpasoBaHue U
noTpebutensckoe KpeamToBaHue. MOMMMO 3TOro, BaHK UrpaeT BaXKHYH Poab B cbeperatenibHOM
npoLlecce, HakanaMBaa U MHBECTUPYA CPeACTBa HaceneHums.

MpenoctaBneHMe KPeanToB AN CBOMX KNMEHTOB ABNAETCA OCHOBHOM ycnyron baHKa. baHk
npeanaraeT WMPOKMM Habop KpeaNTHbIX MPOAYKTOB ANA Pa3HbIX NOTPEOHOCTEN U Lienen, BKAoYan
noTpebutenbckMe KpeamTbl, aBTOKPeAMTOBaHWE, KpeauToBaHWe ANS  HPUAMYECKMX  NnL,
MNOTEYHbIe KpeauTbl 1 T.0.

CTaBkM MO KpeauTam 3aBWUCAT OT KPeAMTHbIX MPOAYKTOB M CpOKa. Hanpumep, KpeauT
Ha/IMYHBbIMM MOKHO NOAYy4YUTb OT 50 ThiC. TeHre A0 8 MAH. TeHre nof 21,5% roaoBbix CO CPOKOM
norawenma ot 6 o 60 mecaues. 1o NpoayKTy «MnoTeka ¢ 3a10rom» MOXHO noaydnTb ot 500 TbiC.
00 200 MNH. TeHre co cTaBkoW 18,5% roaosbix. 10 NpoayKkTy «ABTOKPEAMT» MOXHO KynuTb B
KpeauT aBTOMOOWb Ha CyMMy OT 1 MAH. TeHre A0 25 maH. TeHre nog 20% roaoBsbix. Takxe HaHK
peasin3yeT rocyaapCTBEHHbIE IbFOTHbIE MMOTEYHbIE MPOrPaMMbl.

BaHK TaKKe OKa3blBaeT YCAYyrM AN HPUANYECKMX /UL, MO PA3AMYHbIM KPeAUTHbIM W
bMHAHCOBbLIM NPOAYKTAM.

B baHKe ecTb TpW AEMNO3UTHbIX NPOAYKTa 418 GU3MUYECKMX UL, — «AEMNO3UT CO CHATUEMY,
«cbeperaTefibHbl A4eno3nT 6e3 CHATUAY N «Aeno3UT 6e3 CHATUA». Kaxabll NPoAyKT OT/NYaeTCs
ApYr OT Apyra Mo NPOLEHTHbIM BO3HarpakaeHMAM, MUHUMAIbHOM CYMMOWM BKAaZa M No BUAY
BKNaJa (HecpoYHble, CpoUHble 1 cbeperaTesibHble).

[eno3nT co cHAaTMem npegnaraet 14,5% roaoBbix 415 BKAAZ0B B HALMOHAAbHOM BantoTe U
no 1% nna BKNagoB B gosinapax. MuHUManbHas cymma 418 OTKpbITuA genosuta — 106S.
[eno3nTHble cpeacTBa MOXHO BepHyTb B Atoboe Bpema. BTopbIM BapuvaHTOM ABASETCA
cbeperatenbHbI A€N03UT He3 CHATUA C NPOLEHTHOM cTaBkomM 15,5% roaoBbIX NO BKA3AaM B TEHTe
npn MUHMMaAbHOW cymme BKaada B 100 000 TeHre. TpeTui BKAaa, 4eno3nT 6e3 CHATUA MmeeT
14,5% rogoBbIXx ANA BKN3aAOB B TeHre n A0 1% Ans A0NNapOBbIX BKAAA0B. baHK Takke nmeeT
0Eeno3UTHble MPOAYKTbI ANA KPUANYECKMX AL,
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BaHK TaK»Ke NpeoCTaBAAET CBOMM KAMEHTAaM KapTbl Forte, ¢ NOMOLLbIO KOTOPbLIX YA0OHO
NOKyNaTb, OMJa4YMBaTb M NoAy4aTb BOHycbl. Hanpumep, 6aHK Ha CEroaHAWHUA MOMEHT MMeeT
TaKue KapTbl, Kak «Travel», «Blue», «Black», «Solo», «[lebeToBasn KapTa».

BaHK nmeeT cBoe cobCcTBEHHOE MOBUAbHbIE NpunoxkeHns Forte Mobile 1 ForteBusiness.

BaHK TakKe BbINOAHAET QYHKLUMIO KOHTPONA 33 AeHEeXHbIMM 060pOTamMM B 3KOHOMMKE,
y4acTByeT B MOHETAapHOM MOAMUTMKE roCyAapcTBa Yepes peryampoBaHMe MPOLEHTHbIX CTAaBOK U
pe3epBOB, CNOCOOCTBYET XOPOLIEMY YPOBHIO PUHAHCOBON CTabUABHOCTM U 3aWMLLAET MHTEPECHI
[eno3nTopos.

CnepnoatensbHo, AO «ForteBank» nrpaet BaxKHyt0 poJib B pa3BUTUM U paboTbl PUHAHCOBOMN
CUCTEMbI CTpaHbl, obecneunBas ee CTabUAbHOCTb, POCT SKOHOMMKKM K obuiero 6aarococToaHMA
HaceneHus.

AHQU3 CMPYKMypbl aKMUB08 U UCMOYHUKO8 UX (hOPMUPOBAHUA

AHanu3 CTPYKTYpbl aKTMBOB WM WUCTOYHMKOB UX GOPMMPOBAHMA ABNAETCA BaXKHbIM
MHCTPYMEHTOM /1A TOro, 4ytobbl OUEHUTb GMHAHCOBOE MnonoXKeHne 6aHka. [aHHbIM aHanu3
MOKa3bIBAET KaKMe akTMBbl Y HaHKa ecTb, OTKYAa OHM GOPMUPYIOTCA M HACKO/TbKO 3PPEKTUBHO OHU
ncnonbsytotca. [lanee B Tabauue 1 nokasaH aHaNM3 CTPYKTYPbl aKTMBOB HaHKa.

Tabnnua 1 — OtyeT 0 dMHaHcoBOM nonoxeHnn AO “ForteBank” 3a 2021-2022 rr.

2020 r. 2021 r. 2022 r. HN3meHeHHne 3a
B %
MUIH. K MUIH. MUIH.

MUIH. TEHTE | e nre HTOT |TeHre B % k [renre |B % k

Pasmelne Hue uMyliecTBa y HTOTY HTOTY
JleHexHbIE CpelicTBa U UX

DKBHBAJICHTEI 311 632 432 948 | 17,85| 457 962 16,42| 146 330 46,96
CpencTBa B (JHHAHCOBBIX

OpraHu3aIMsaX 73 707 46 990 1,94] 31 046 1,11] -42 661 -57.88

Lennsie Oymary, OricHUBacMbIC
TI0 CIPaBEJIMBOM CTOUMOCTH

yepe3 NprObLIh WIH YOBITOK 7371 2970 0,12) 2763 0,10 -4614f -6255
Kpenursl, Bbl1TaHHbIE KJIMEHTAM 749 742 808 948 | 33,35| 1173542 42,07 423 800] 56,53
HBBecTHIMOHHBIE IIEHHEIE

Oymaru 780 095 985 109 | 40,61 990 574 35,51 210479] 26,98
OCHOBHBIE CpE/ICTBA 65 814 62 637 2,58 59020 2,12 -6 794| -10732
HematepualibHble aKTHBbI 11 162 14 071 0,58 14 550 0,52 3388 30,35
ITpoune aKTuBBI 89 735 72116 2,97 59 929 2,15 -29 806 -33,22
Bcero akrrBoB 2089 264 | 2425789 1100,00] 2 789 386 | 100,00] 700 122 33,51

ITpumeyanue: uCTOYHUK [2]

Mo AaHHOMY aHaNM3y MOXKHO YBUAETb yBeAMYeHMe akTMBoB BaHKa B 2022 roay nNoyTu Ha
15% no cpaBHeHuto ¢ 2021 rogom m Ha 33,51% no cpaBHeHuto ¢ 2020 rogom. B ocHoOBHOM
yBe/NMYEeHME aKTMBOB MPOM3OLLUAM 33 CYeT pocTa obbema BblAAHHbIX KpeamToB 6GaHKOM W
YBENNYEHMA AEHEKHbIX CPEACTB.
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Tabnanua 2 — AHaM3 COCTaBa M CTPYKTYPbl UICTOYHUKOB CpeacTB DaHKa.

HN3menenue 3a
2020 r. 2021 r. 2022 . Inepuon
MtH. Tepre | M- B % x|MJH. B % k |MaIH. B % K
HMcTOYHMKHU CPEeACTB TCHIC urory|TeHIe urory |TEHIC HUTOTrY

T. ICTOUHUKMU CPeJICTB,
BCEro, u3 HUX 2089 264 |2 425789 100 |2 789386 100 | 700 122 33,5
1.1 CoOGcTBEeHHBIH KanuTaJsl,
BCEro, B TOM 4YHcJIe: 263 331 277 697 [ 11,4 | 343 760 | 12,3 80 429 30,5
AKIHMOHEPHBIN KanuTa 332 815 332 815 |119,8( 332 815 96,8 0 0,0
Jlor. onytladyeHHbIN KaruTal 21 109 23 651 8,5 23 651 6,8 2542 12,0
CoOCTBEHHBIE BBIKYI. aKI[UU -5 260 -3 465 1,2 -3 465 1 1795 -34,1
PesepB cripaBesi. cTouMoOCTH 9 207 8 137 2,9 -23 886 6,9 -33 093 | -359.4
Hepacn. npu6suis(Hakor.
YOBITKH ) -94 540 -83 441 30 14 645 4,2 109 185| 115,5
1.2 3aeMHBIN KanmuTAaJl,
BCEro, B TOM 4McJIe: 1825933 (2148 092] 88,6 |2 445 626| 87,7 | 619 693 33,9
Texylume cyera U ACT1O3UThI
KINESHTOB 1387167 |1 733 759| 80,7 [2011 734| 82,3 | 624 567 45,0
CpexncrBa 6aHKOB U ITPOYHUX
(¢pUHaAHCOBBIX OpraHU3aluH 130 470 85 189 4,0 66 751 2,7 -63 719 | -48.,8
Kpen. 3anomk. mo «peno» 21 670 25 064 1,2 67 980 2.8 46 310 213.,7
BrimynieHHbIe TONTOBHBIC 11.0. 240 202 253120 | 11,8 | 249473 10,2 9271 3.9
CyOoopaAnHUPOBAHHBINA JOJIT 11171 20 503 1,0 16 795 0,7 5 624 50,3
OTnoOXEeHHBIEC HAJIOTOBBIE
00s13aTeIbCTBA 20 503 13 987 0,7 13 904 0,6 -6 599 -32,2
TIpoune obOs3aTenbCTBA 14 750 16 470 0,8 18 989 0,8 4 239 28,7
ITpumeyganue: ICTOYHUK [2]

FOPW30HTANbHbIA aHaNM3 naccneoB OaHKa MOKas3an yBeanyeHwe CTOMMOCTM MMYLLECTBA
6aHKa B 2022 roay Ha 700 Muaanapaos TeHre no cpasHeHmto ¢ 2020 rogom. [JaHHoe yBenndeHme
CBA3aHO C POCTOM COBCTBEHHOrO KanuTana Ha 30,5% 1 3aeMHbIX CpeacTB NoYTh Ha 34%.

PocT HepacnpeaeneHHor Npubbinn Ha 109 MUNANAPAOB TEHTE 3HAYUTENBHO NOBANA Ha
yBennyeHue kanutana B8 2022 roay.

YBennueHne 3aemMHbix cpeacts B 2022 roay Ha 23,7% NpoOM30LWANO0 33 CYET yBEIUYEHME
KpeaMTOPCKOMN 3a[10/1I3KEHHOCTM MO JoroBopam «peno» 171 %.

loKazamernu aghekmusHocmu uHaHCco80-xo3alcmaeHHOU OeamesibHoCMuU.

®UHAHCOBOM YCTOMYMBOCTbIO OaHKa ABASETCA ero CnocobHOCTb NOAAEPMKMBATb CBOMO
[eATeNbHOCTb C MOMOLLbIO onpeaeneHHbIX GUHAHCOBbLIX cpeacTB. PUHAHCOBAA YCTOMYMBOCTb
onpenendeTcA TaKMMW  BaXKHbIMM  MOKA3aTeNAMM, KaK  KanuTanusauma, MKBUAHOCTb,
peHTabenbHOCTb, KAa4YeCTBO aKTMBOB, COOTHOLWIEHME 33aeMHOro KanuTana K cobCTBEHHOMY
Kanutany u T.n. danee npeacrasneH aHanms ¢uHaHcoBom yctonumsoct AO «ForteBank».

KoadduumeHT aBTOHOMUU WUANM  PUHAHCOBOM HE3ABMCMMOCTM  ABASETCA  BaXKHbIM
nokasaTesieM, KOTOpbIM NMOKasbiBaeT A0/0 akTMBOB HaHKa, obecnedmBatolimecs cOBCTBEHHbIM
KanuTasaom.
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Tabnunua 3 - NoKkasatenn duHaHcoBon yctonumsoctn AO «ForteBanky.

Moka3satenn ¢pMHaHCOBOM YCTONUYMBOCTU 2021 2022 | N3meHeHUe
KospduumeHT aBToHOMMUM 0,11 0,12 0,1
KoadduumeHT kKanutanmsaumm 0,11 0,12 0,1
KoadpdmumeHT GMHAHCOBOM 3aBUCMMOCTH 0,89 0,88 -0,1
KosdduumeHT GUHAHCOBOro nNesepuaska 7,74 7,11 -0,63
MpumevaHme: UCTOUYHUK [1]

Pe3ynbTaTbl JAHHOMO aHaM3a NOKa3bIBAOT, KakK MOKasaTenu KoadduumeHTa aBTOHOMUN U
Kanutanmsaumm HemHoro ysennumamcs ¢ 0,11 go 0,12. 310 roBopuT O TOM, YTO DaHK MMeeT
b6onblwe coBCTBEHHbIX CPeAcTB B CTPyKType. OTHOCMTENbHOE yMeHblueHue KoadduumeHTa
$UHAHCOBOM 3aBMCMMOCTM FOBOPUT O TOM, YTO OaHK yMeHbWWN 3aBUCMMOCTb OT 33eMHOro
Kanutana. 3HaumTenbHoe NnageHne KoaddumumeHTa GUHAHCOBOTrO NEBEPUAKA YKA3bIBAET Ha TO, YTO
HaHK CTan TaKKe MeHee 3aBMCUMMbIM OT 3aEMHOTO KamnuTana, YTo YBENMYMBAET €ro GUHAHCOBYHO
YCTOMYMBOCTb.

MNokaszaTenn peHTabenbHOCTN Ana 6aHKa UrpatoT 3HAYNTESIbHYIO PO/b B ero GMHAHCOBOM
[eATeNnbHOCTU. Tak Kak C MX MOMOLBI MOXKHO YBMAETb, HACKOAbKO 6aHK 3pdeKTUBHO
dyHKuMoHnpyeT. lanee B Tabnnue 4 nposeaeH aHanu3 peHTabenbHocTn 6aHKa.

Tabnunua 4 - Nokasatenn peHtabenbHoct AO «ForteBank».

Mokasatenn peHTabenbHocTy, B % 2021 2022 | U3meHeHMe
PeHTabenbHOCTb akTnBoB ROA 2,64 3,51 0,87
PeHTabenbHoOCTb cobcTBeHHOroO Kanutana ROE 23,0 28,5 5,5
Ob6uwasn peHTabenbHoOCTb R 34,7 37,8 3,1
Joxoapl Ha 1 TeHre aKTMBOB 5,6 7,3 1,7
Joxoabl Ha 1 TeHre pacxoaos 196,9 193,7 -3,2
MpumeyaHme: NCTOYHMK [1]

PeHTabenbHOCTb aKTMBOB MOKa3bIBAOT 3PPEKTUBHOCTL UCMOb30BAHNA aKTMBaMM DBaHKa,
TO eCTb CKOMbKO Npubbian noaydaeT 6aHK OT MCMOAb30BAHUA aKTUBOB B CBOEM PACMOPANKEHUN.
OHa yBenuumnnacob B 2022 roay noytm Ha 1%. HopmaTtMBHOE 3HAYeHWe AaHHOrO MOKa3aTens
6onbue 1%.

PeHTabenbHOCTb KanuTana MOKa3blBaeT, HACKONbKO 0OaHK 3dEeKTMBHO MCNoNb3yeT
Kanutan aas nonydeHuns npmbosinn. OHa ysenndmnacs B 2022 roay Ha 5,5% no cpasHeHuto ¢ 2021
rofaom. baHk dyHKUMOHMPYET 3GPEKTMBHO B TOM CAy4ae, KOraa peHTabenbHOCTb KanuTana paBHa
nnu bonblie 15%. CnenoBaTenbHO, AaHHbIM NOKa3aTe b HAXOAMTCA Ha XOPOLLEM YPOBHE.

Obuwan peHTabenbHOCTb BaHKaA TaKKe Mokasan PoCT M cocTaBun 37,8%, 4To ABnseTca
XOPOLLIMM pe3ynbTaToM. To ecTb BaHK M3 KaXKAoro TeHre BbIpyYKkM noayyaeT 37,8 TWbIH YUCTON
npubbiAn. BbICOKMI ypoBeHb 06lLLe peHTabenbHOCTM O3Ha4aeT O xopolemM GUHAHCOBOM
COCTOAHUM 1 yNpaBaeHnM HaHa.

Hanee B Tabnnue 5 npeactaBnaeH cpaBHUTENbHbLIM aHanu3 baHkos AO "ForteBank", AO
"HapoaHbit 6aHk" 1 AO "Kaspi Bank"
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CpaBHUTE/NbHbI aHann3

MNokasatenu 3a AO AO "HapoaHbliit AO "Kaspi Hopm.

2022 . "ForteBank" H6aHK" Bank" 3Ha4yeHue
PelTuHr baHKa
B 2022r. > 2 1
Kanutanmsaunsa 1298 Man $ 10 592 MaH 21 887,35 mnH
(23.02.2024) S
AKTUBbI 2789 mnpa T 14 311 mnpa T 5121 mnpa T
Kanutan 343 mapa T 1911 mnpa T 825 mnpa T
Hncran 98 mapa T 553 mapa T 588 mapa T
nNpPUObLIIbL
RpeanTHeln 1238 mnpa T 8280 mnpa T 3369 mapa T
noptdesnb
Cpeactso - - -
CVEHTOB 2011 mnpa T 10487 mnpa T 4001 mnpa T
ROA 3,5% 3,8% 11,4% >1%
ROE 28,5% 28,9% 67,6% >=15%
NPL 4,5% 1,8% 5,2% <10%
MrHoBenHan 65,9% 19,3% 69,6% >15%
NIKBUAHOCTb
Texyuian 36,3% 86,6% 103,0% >=50%
NVIKBUAHOCTb
fonrocpouas 85,0% 42,8% 37,3% <120%
NVKBUAHOCTb

AO «ForteBank» B 2022 roay nokasan XOpolWuin ypoBeHb 3dGEKTUBHOCTU B KAHOYEBbIX
obnactax. Kanutanmnsauma 6aHKka Ha 23 dpespans 2024 roga coctasuna 1 298 MaH S, 4TO roBOPUT
0 CTabunbHOCTN B BAaHKOBCKMX onepaumsax. B 2022 roay mHorne ¢prMHaHCOBble NoKasaTenn 6aHKa
MoKasanau pocT n 6narogapa 3TOMYy OH 3aHAA MATOe MecTo B penTuHre BBY PK B 2022 roay.
HopmatmBbl Mo TakMm MoKasaTenam, Kak ROA, ROE, NPL, mrHoBeHHas AMKBMAHOCTb W
OONTOCPOYHAA NMKBMAHOCTE B HOpme. OAHAKo TeKyllad AMKBWAHOCTb cocTasmaa 36,7%, 4to
HEMHOTO HUKe HOPMATUBHOIO 3Ha4YeHMA. ITO CBA3AHO C TEM, YTO Y HaHKa KPaTKOCPOYHbIE aKTMBbI
MeHblle, YeM TeKylime 06Aa3aTenbCTBa.

AO «HapoaHbin H6aHk» B 2022 rosy MnoKasas xopoline ¢uHaHcoBble pesynbtatbl. C
KanuTaamsaumen noytm B 22 MUAAMAPAOB A0A13POB M akTMBamu B 15 TPUAIMOHOB TeHre, OH
ABNAETCA OAHMM M3 KPYNHENLWNX 6aHKOB B cTpaHe. BbicoKMe nokasaTenu peHtabensHoct (ROA —
3,8%, ROE — 28.9%) asnatoTca pe3yabtaTtom 3dHeKTUBHOTO MCMO/Ib30BaHMA aKTMBOB 1 KanuTana.
MNMokazatenb NPL B pa3smepe 1,8% roBOpuT O XOpPOLIEM YMPABAEHUU PUCKAMU B KPEaAUTHOM
noptdene. Mo NMKBUAHOCTM BaHK HE UCMbITbIBAET NpobHaEM.

AO «Kaspi Bank» aBnaeTtcs AnMaepom pbiHKa, MOKasbiBas Bblaatouimecs pesynbtatbl. C
KanuTanmsaumen novti B 22 MMAAMAPA0B A0A1APOB N aKTUBAMM B 5 TPUANMOHOB TeHre, BaHK
ABNAETCA HE TO/IbKO KPYMNHEWLW MM, HO 1 Hanbonee peHTabenbHbIM M3 paccmaTpuBaemblx. Bee
dMHaAHCOBbIE NOKA3aTENN 3HAYNTESIbHO BbILLE HOPMATUBHbLIX 3HAYEHUI.
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TakmMm 06pasom, Kaxablh 6aHK MMeeT CBOM CUAbHble 1 cnabble cTopoHbl. AO «HapoaHbIi
HaHK» oT/IMYaeTcs CTabunbHOCTbIO U 3QdEKTMBHLIM yrnpaBaeHnem puckamu, «Kaspi Bank» -
BbICOKMM YPOBHEM PEHTAOENBbHOCTM U IMKBUAHOCTM, B TO Bpems Kak AO «ForteBank» npoaonkaet
yAy4waTb CBOM MOKasaTenn, HO TpebyeT BHMMAHMA K KPeaAUTHOMY PUCKY U IMKBUAHOCTW.

BbiBOAb!

AO "ForteBank" B 2022 roay nokasan XOpoLMiA poCT M CTabUAbHOCTb B HECKO/bKMX
acnekTax CBOeW AeATeNbHOCTM, OAHAKOo, ecTb 001acTh, KoTopble TpebyioT A0MNOSHUTENIbHOMO
yay4dweHma. HeobxoaMmo NoBbIWaTh IMKBUAHOCTb OaHKa M YMEHbLLIATb A0/ITOCPOYHbIE PUCKM ANA
obecneyeHma HaZJEKHOCTU U YBEPEHHOCTM KIMEHTOB M MHBECTOPOB.

Mo pe3ynbtaTam aHaamsa GUHAHCOBO-XO3ANCTBEHHOM AeATenbHOCTM 6aHKa CTaso
MOHATHO, YTO OaHK MOKAa3blBAeT 3HAYUTE/IbHbIM POCT aKTMBOB 3a CYET yBeanveHus obbema
NPeaoCTaBNAEHHbIX KPeANTOB, YBENYEHUA AEHEKHbIX CPeACTB M MHBECTULIMOHHbIX LIeHHbIX Bymar.
B MCTOUYHMKAX GOPMMPOBAHNS aKTUBOB Dbl 3aMeyeH yBendeHne cobCcTBEHHOro KanuTana 3a cyeT
pocTa HepacnpeaeneHHon npubbian, M POCT 3aEMHOr0 KanuTasna 3a CYeT YBeUYEHUs
KPeAUTOPCKOM 3340/ KEHHOCTM MO ONepaLmusam «Perno» U OTNIOXKEHHbIX Ha/I0TOBbIX 00A3aTeNbCTB.

Hy>KHO OTMEeTUTb, YTO GMHAHCOBAA YCTOMYMBOCTb DaHKa OLLEHMBAETCA MO KanuTanm3aumm,
NIMKBUAHOCTK, peHTabeNbHOCTM M COOTHOLLEHME 3aeMHOT0 KanuTana K COBCTBEHHOMY KanuTany.
Mo MTOram aHanm3a MOXKHO CKasaTb, YTO HaHK MMeeT AI0CTaTOYHO XOPOLWNA YpoBEHb GMHAHCOBOM
YCTONYMBOCTMH.

Mo aHanm3y peHTabenbHOCTM HaHKa MOXHO cAenaTb BbIBOA, O TOM, YTO HabatoaatoTea
NONOXNUTENbHblE TEHAEHUMW. ITO B CBOK oO4vepedb FOBOPUTb O CTabWAbHOM M MNpPUBbLIALHOM
neAatenbHocTn 6aHKa. CpaBHUTENbHbLIM aHaiM3 C TaKMMKU KPYMnHbIMKM BaHKamn, Kak AO «Kaspi
Bank» 1 AO «HapoaHbIh 6aHK» NO3BOIMA OLEHUTb MNO3ULMIO U KOHKypeHTocnocobHocTb AO
"ForteBank Ha pbIHKe.

CoOTBETCTBEHHO, Ha OCHOBE NPOBEAEHHOIO aHaIM3a MOXHO CcAeNaTb BbIBOA, O TOM, 4To AO
"ForteBank" nrpaeT BaxKHyt0 posib B YKpPenieHUn 1 noaaepaHnm puHaHcoBON cTabuabHOCTM B
CTpaHe, Mes HajeKHble GMHAHCOBbIE NOKa3aTe N M CNOCOBHOCTU K 3bbEKTMBHOMY yNpaBaeHMIO
pecypcamu.
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PpaHYan3UHITIH KOPNOPATUBTIK
2/1eyMeTTIK ayankepuwinik (CSR)
weHbepiHae Ka3aKkCcTaHaa OPHbIKTbI AaMy
MaKCaTTapblHA KO/ KeTKI3yi

BepikKpI3bl 'y1XKaH

"MeHeaxmeHT" BBB 2 Kypc marncTpaHTbl, Hapxo3 yHMBepcuTeTi, AnmaTbl K., KP
FblbIMK KeTeKLWi:

AbaynuHa '.A.

PhD, npodeccop, Hapxos yHuepcuteTi, AimaTsbl K., KP

AHgaTtna

Byn makana "®paH4Yal3MHITIH KOPMNOPaTMBTIK a/eyMeTTiK Kayankepuwinik (CSR)
weHbepiHae Ka3zakcTaHaa OPHbIKTbI AamMy MaKCaTTapblHa KO MKEeTKi3yi" TaKblpblObIH KaHE OHbIH,
enperi OpHbIKTbI AaMy MakcaTTapbiHa (SGS) Kon »eTkisyre acepiH Tanaanabl. SGS 8 (/lalbIKTbl
YKYMbIC }KaHE 3KOHOMMKaNbIK ecy), SGS 9 (MHAycTpuanaHabIpy, MHHOBALIMA KaHe MHOPaKypPblbIM)
*oHe SGS 11 (TypakTbl Kananap MeH engi MeKeHaep) acep eTeTiH Herisri acnekTtinep
TanKblNaHaabl. MaKkanada XeprinikTi Kacinkepaepai Koaaay, XyMbiC OpbiHAAPbIH KypY, Tayapaap
MEH KbI3METTepre KO KeTiIMAINIKTI }KaKCapTy KoHe 3/1eyMETTIK KayanKepLisliKKke KaTbICy CUAKTI
afbIMAbl KaKTap kepceTinreH. CoHbIMeH KaTap, byn MaaeHW epeKlleniktepai benimaey KaHe
3aHHaMaHbl CakTay KasKeTTiniri cuAKTbl KMbIHAbIKTapdbl Oingipeani. ABTop ¢paHYan3UHITIH
Ka3aKkCTaHHbIH, TypaKTbl JaMy MaKkcaTTapbiHa TabbICTbl Kipiryi ywiH ocbl dakTop/iapabl ecenke
anyablH, MaHbI3AbIbIFBIH  aTan KepceTedi. KopbITbiHAbINGA Kene, MaKana KopnopaTWBeTIK
2N1eyMeTTIK »KayankepLwinik (CSR) weHbepiHae KasakcTaHaa TypaKThbl JaMyFa KO MKETKI3Y Kypabl
peTiHAe PpaHYan3nHITIH aneyeTiH bingipea,.

TyiH  ce3mep: ©GpaHYyaM3MHr,  OPHbIKTbI  Aamy, KasaKCcTaH, OPHbIKTbI  JAamy
MaKcaTTapbl(SGS), s3KOHOMUKaNbIK BCY, aNeyMeTTiK »KayankepLwinik (CSR).

AHHOTaUuA

[aHHaa cTatba aHanmampyeT Temy "[ocTuykeHne dpaHyansmHrom Llenen yctonumsoro
pa3BMTUA B KasaxcTaHe B pamMKax KOpPMopaTMBHOW coumansHol oTtsetcTBeHHocT (CSR)" u ee
BANAHME Ha AOCTUNKEHME LieNleil yCTOMYMBOro pa3BuTus (SGS) B cTpaHe. O6Cy»KAatoTCa KaoYeBble
acnekTbl, Bo3aencTBylowme Ha SGS 8 (gocToiHyto paboTy M 3aKoHOMMYeckuit pocT), SGS 9
(MHAOYCTpManmn3aLUmio, MHHOBAUMM U MHOPACTPYKTYPY), a Takke SGS 11 (ycTonumsbie roposa M
HaceneHHble MyHKTbl). CTaTbA BbIAENAET MONOMKUTE/IbHbIE MOMEHTbI, TaKMe KaK MNOoAJepiKKa
MECTHbIX MNpeanpuHMMaTENeln, co3daHme paboumx MecT, yayyleHwe AOCTyna K ToBapam W
yCnyram, a TaKXe yyacTue B COLMANbHOM OTBETCTBEHHOCTWU. B TO ke Bpema oHa obo3Hauvaer
BbI30Bbl, TaKMe KaKk HeobXOAMMOCTb afanTaumm KyabTypHbIX ocobeHHOoCTen M cobnogeHune
3aKOHO4ATeNbCTBa. ABTOP MOAYEPKMBAET BaAXKHOCTb y4yeTa 3TWMX (GaKTOpOB ANA yCnewHown
MHTerpaumMm dpaHyamsmHra B LEeAN YCTOMYMBOro pa3BuTMA KasaxcTaHa. B 3akntodeHue, CcTaTbA
obo3HavaeT noTeHUMan ppaHYan3nHra Kak MHCTPYMEHTa A8 AOCTUHKEHMA YCTOMYNBOTO Pa3BmTUA
B KasaxcTaHe B paMKax KOprnopaTUBHOM coluanbHon otBeTcTBeHHOCTM (CSR).
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KntoueBble cnoBa: ¢paHYaM3mHr, ycTOMYMBOE pa3BMTUE, KasaxcTaH, Lenn yCTOMYMBOTO
Pa3BMTUA(SGS), SKOHOMMYECKMNIA POCT, CoLManbHaa oTBeTCTBEHHOCTL(CSR).

Annotation

This article analyzes the topic "Achievement of Sustainable Development Goals in
Kazakhstan within the framework of Corporate Social Responsibility (CSR) by franchising" and its
impact on achieving the Sustainable Development Goals (SGS) in the country. Key aspects
affecting SGS 8 (decent work and economic growth), SGS 9 (industrialization, innovation and
infrastructure), and SGS 11 (sustainable cities and human settlements) are discussed. The article
highlights positive aspects such as support for local entrepreneurs, job creation, improved access
to goods and services, as well as participation in social responsibility. At the same time, it
identifies challenges such as the need to adapt cultural characteristics and comply with
legislation. The author emphasizes the importance of taking these factors into account for the
successful integration of franchising into the sustainable development goals of Kazakhstan. In
conclusion, the article highlights the potential of franchising as a tool for achieving sustainable
development in Kazakhstan within the framework of corporate social responsibility (CSR).

Keywords: franchising, sustainable development, Kazakhstan, Sustainable Development
Goals(SGS), economic growth, social responsibility(CSR).

Kasipri yakblTTa KOpnopaTUBTIK a/ieymeTTik »ayankepuwinik (CSR) Tek ¢punocodpua emec,
H6U3HEeCTIH, askblpamac beniriHe anHanyaa. KasakcTaH Aamyllbl el pPeTiHAe ©3iHiH SKOHOMUKA/bIK,
OHEe a/1eyMeTTiK-MadeHu TaxipubenepiHe CSR-ai 6encenai eHrisyae. byn Typrbiaa dpaHyamsmnHr
6usHec mMogeni peTiHAe OcCbl SPTYPAINIKTE ©3 OpHbIH Tabadbl. PpaHYaM3UHITIK »obanap
dpaHyalzepre (bpeHa uvenepiHe) e, ¢panHdyansure pge (PpaHyansmHr uenepiHe) CSR
HacTamanapbliH }Ky3ere acblpy »aHe inrepifeTy yiiH biperet MyMKiHAIKTEP YCbIHaAbI.

CSR-aiH, dpaHYalM3uHITIK Kobanapfa apanacybl KOMMNAHMANAP YLWIH KOFaM/bIK KaHe
3KONOTMANBIK KayanKepLinik canacbiHaa »KaHa KeKXKMeKTep alaabl. byn 6peHa MMUANKIH KaHe
TYTbIHYLWbIAAPAbIH, CEHIM AeHreniH apTTbipbin KaHa KoMmal, KasaKCTaHHbIH, 91eyMETTIK KaHe
3KONOTMANBIK, AaMyblHA YaeCc KoCyfa MYMKiIHAIK Gepeai. PpaHyainszepnep meH dpaHyansepnep
2/1eYMETTIK »KayanTbl KaZamzap Kacal OTbIPbIM, XEeprifikTi cepikTecTepmeH, peTTeyulinepmeH
KOHE KaybIMAACTbIKTAPMEH KapbiM-KaTblHACTbl HblFaTa anadbl. byn onapfa Keprinikti
afdannapra }aHe HapblK TafanTapbiHa XKakcbl beimaenyre kKemekrecei.

[ereHMeH, KenTereH MyMKiHAIKTepre KapamacTaH, ¢paHuyal3uHITiK xobanapfa CSR
eHri3yai KublHAATaTbiH LWeKTeynep Oap. PpaHyansepnep meH dpaH4Yan3nmnep apacbiHAAfb
M3AEHM KaHe TiNAIK albipMallblbIKTap 21eyMeTTiK bactamanapabl TyCiHy meH benimaeyne
KMbIHABIKTAP TyAblPybl MYMKIH. KapKblablK LeKTeynep KomnaHuanapablH, Keimbat CSR
»obanapblH X}Ky3ere acblpy MyMKIHAITIH WeKTeyi MymKiH. CoHbiMeH KaTap, CSR 6actamanapblHbIH,
HaTMXKenepiH Oakblnay XaHe ecen Oepy KOCbIMLLIA PECypcTap MeH capanTamaHbl KarKeT eTyi
MYMKIH.

byn makanaga CSR uHTerpaumsacbiH eckepe OTbIpbIn, KasakcTaHaarbl GpaHYam3mHITIK
»}obanapapl TMiMAI 6ackapy MYMKIHZIKTEPI MeH LLIEeKTeyAepi KapacTbipbliaabl *KaHe TanaaHaabl.
Bi3 ocbl enpe aneyMeTTiK XKaHe 3K0oNorMAnbIK 6acTamanapabl TabbICTbl iCKe acblipy YLWiH KaHAaM
HaKTbl Kagamaap *acaaybl MYMKiH eKeHiH, COHZal-aK KasakcTaHaarbl GpaHYan3nHITiK obanap
ywiH CSR cTpaTernacbiH a3ip/iey KesiHAe KaHaal ¢akTop/apdbl ecKepy KarKeT eKeHiH
KapacCTblpambl3.

Corporate Social Responsibility (CSR) KasakcTaHaarbl ¢paHYan3nHITIK Kobanapabl Koca
aNfaHaa, Ke3 KesreH KOMMaHua Kbi3MeTiHiH, MaHbI3abl acnekTiciH 6ingipeni. Ocbl KoHTeKkcTe CSR
TOCINiHIH, ©3iHAIK epeKLWenikTepi MeH WekTeyaepi 6oaybl MyMKiH. [2]
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KasakctaHaasbl GpaHYan3nHITIK *obanapabl TMiMAi 6acKapy YWiH MyMKiHAIKTEp:

1. UImnaxk 6eH ceHimai HbiFaiTy: CRM-4i  dpaH4yal3uMHITIK  Kobanapfa eHrisy
KOMMNaHUAHbIH, TYTbIHYLLIbIAAP MEH MHBECTOPAAp anAblHAAFbl UMUINXKIH HblFAaNTyFa KOMeKTeces,.
ONeyYMETTIK »KayarnKeplifikke KaTblCTbl Hafrdapnamanapbl 93ipaey »KoHe KOoA4ady MepriflikTi
KaybIMAACTbIKTap MEH KopLlafaH opTafa KaMKOP/IbIK KepceTyre MyMKiHAiK Bepesi.

2. Meprifikti cepikTecTepmeH KapbiM-KaTblHAcTbl AaMbITy: KasaKkcTaHaa KeprinikTi
cepiktectep MeH dpaHyamsnnep aneymeTTik macenenepre cesimtan. CSR 6usHec TaxipnbeciHe
NHTerpauns dpaHyansep meH GppaHUami3m apacbiHOafbl KAPbIM-KATbIHACTbI HbIFANTYFa bIKNan eTyi
MYMKIH.

3. 3aHHamara caMKecTiK: KasakcTtaHaa CSR peTTelTiH KaHe KoMnaHuanapabl 91eyMeTTiK
OHe aKosornanbiK 6acTamanapsa benceHai KaTbiCyfa MIHAETTEMTIH 3aHAap MEeH HOPMAaTUBTEP
bap. byn ¢paHuyansepnep meH dpaHuansmnepre 3aHAapbl CakTayfa »KaHe COHbIMeH bipre
©34EepPiHiH 2NeyMETTIK KayanKkepLiNiKTepiH KepceTyre MyMKiHAIK bepeai.

KasakcTaHaarbl GpaHYansmHITIK *obanapabl TMiMAj 6acKapy YLLiH WwekTeynep:

1. MaaeHn xaHe TinaiK anbipmallblnbikTap: dpaH4al3mHITiK bpeHaTep e3aepiHiH CSR
ToipubenepiH KeprinikTi MaAeHM epekleniktep MeH TiAIK  KOHTEeKCTKe benimaeyae
KMbIHAbIKTapFa Tan 60aybl MYMKiH. By »KeprinikTi epeklenikTepai MyKUaT 3epTTeyai KaxKeT eTe.

2. KapKbinblK WekTeynep: keibip CSR :kobanapbl alMTapabiKTa KapKblAblK, WblfbIHAAPAbI
Tanan eTyi MyMKiH kaHe dpaHYainsepnep myHaan 6actamanapbl KapKblaaHablpyaa LWeKkTeynepre
Tan 60aybl MYMKIH.

3. MoHuTopuHr neH ecen 6epygeri KubiHAbIKTAp: CSR kobanapblH TWimai Gackapy
HaKplnay »KaHe ecen bepy KyhenepiH KaxeT eTeai. byn KocbiMLIa pecypcTap MeH TexHUKanbiK
Konaayabl KaxKeT eTyi MyMKiH, 6yn dpaHyar3epnep YiliH KMbIHABIK TYAblPYbl MYMKIH.

TyTacTal anfaHga, KasakcTaHaafbl ¢paHYaM3mHITIK Kobanapfa CSR MHTerpaumsce
MaHbI3abl CTpaTernanblK, MYMKIHAIK 6onbin Tabblnagpl, Oipak O WMKeMANIKTI, MKeprifikTi
epeKLUeNiKTepAi ecenKke anyapl KaHe J/7eyMETTIK KaHEe KapKbl/blK acrneKTinep apacbiHAAfbl
TeHrepimaj Tanan eteni. byn KomnaHuanapra TypaKTbl TabbICKA KETiN KaHa KoMMal, KofamM MeH
KopLLUafaH opTaHbl XaKcapTyFfa yaec Kocyfa MyMKiHAIK 6epeai[1].

SGS 8-bipikken YntTap ¥iubiMmbiHbiH, (UN SGS) TypakTbl AamMy MakcaTTapbiHbiH, 6ipi, on
Hap/blFblHa NAMbIKTbl KYMbIC NeH 3KOHOMMKasbIK ecydi KamTamacbi3 etyre Tbipbicagbl. Ocbl
TaKbIPbINTbIH, KaHAAM Heri3ri acnekTtinepi SGS 8-re KO KeTKi3yre blKnaa eTeTiHiH KoHe KaHaal
KMbIHABIKTAP TYbIHAAYbl MYMKIH eKeHi KapacTbipbliaabi[2].

KacinKkepiKTi Konaay *aHe XyMbIC OpbIHAAPbIH KypY:

@®paHyal3mHITiK Kobanap KasakcTaHaafbl Kacinkepnepre TabbicTbl 6peHa neH BusHec-
MoZenbAi nalganaHa oOTbIpbin, Ou3HecTi backapyfa MyMKiHAIK 6epeni. byn KaHa KymbIC
OPbIHAAPbIH  KYpyfa KoHE Kacinkepnik OenceHainikti  JambiTyFa  biknan eTedi.  Heke
bpaHYaM3nHITIK KacinopbiHAAPAb! KYPY *KaHe BacKapy HeprifikTi AeHrenae NamblKTbl *KYMbIC NeH
SKOHOMMKANDbIK Bcyre blknaa eTyi MyYMKIH.

ONEeYMETTIK ayanKepLinik MHBECTULUMANAPAbI TapTy GaKTopbl peTiHae:

NHBecTOp/lap MeH XanblKapasiblK YibiIMAap UMHBECTUUMANAY Typasbl Wwelim KabblingaraH
Kesae KOMMNaHWANapAbiH 2/1eYMETTIK-3KONOTMANbIK KayankepwiniriH bencenai Typae baranayaa.
CSR mHTerpaumsnanTbiH GpaHYam3nHITIK }obanap MHBECTOPAP YLWiH TapTbiMabl 60na anaapl, 6yn
Ka3aKCTaHfa WHBECTUUMANAP afblHbIHA bIKNAaA eTyi MYMKiH. EndiH  3KOHOMMKanbIK — ecyi
MHBECTMUMANAPAbI TapTyFa BanaHbICTbl 60NYbl MyMKiH aHe CSR oCbl MaKCaTKa *KeTyaiH Kypabi
6ona anagbl.

HeprinikTi pecypctapabl TypaKTbl NanganaHy:

KasakcTaH aWTap/ibikTal Tabufn pecypcTapFa e KaHe Oyn pecypctapdbl OPHbIKTbI
nanaanaHy KopllafaH OpTaHbl CaKTay KOHE 3KOHOMWKA/bIK ecydi KoAaay YWiH MaHbI3abl.
dKonoruanbiK CSR TaskipnbenepiH eHrisy apKblibl paHYan3nHITIK Xobanap sKONOTUANbLIK i34epai
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a3aNTyFa »KOHe XeprifikTi pecypcrappbl TYPaKTbl NanganaHyAbl KaMTamacbl3 eTyre biknan etyi
MYMKIH.

LWekTeynep meH Toyekenaep:

blIkTMMan oH acepsiepre KapamacTaH, KublHAbIKTap Aa 6ap. CSR eHrisy Kocbimuia
PECYPCTapAbl KAXKET eTefi KaHe KapKbi/blK LWeKkTeynep keaepri 60aybl mymKiH. COHbIMEH KaTap,
HR cTpaTernsnapbiH XKeprifikTi MaaeHM epeKLLenikTep MeH 3aHHamara beimaey KarkeT.

CSR-ai dpaHYal3nHITiK »)obanapfa OIPIKTIPY apKbl/ibl KSCIMKEPIKTI KOM4AYFa, KYMbIC
OpbIHAAPbIH Kypyfa, WMHBECTUUMANAPAbI TapTyfa KoHe pecypcTapapbl TypPakTbl NaldanaHyabl
KamTamacbl3 eTyre 6onagbl. Anaraa, ocbl HacTamanapbl CITTi )Ky3ere acblpy *KaHe TYpPaKTbl
SKOHOMMKA/bIK 6CYre KO MKETKI3Yy YLIWiIH MSAEHM KIHE KAaPXKbl/IbIK LEKTEeYNepai eCKepy KaXKeT.

"KaszakcTaHaarbl ppaHYam3nHITIK Kobanapabl TMimai 6ackapy YuWiH MyMKIHAIKTEP MeH
WweKTeynepAiH" OpHbIKTbI AaMy MakcaTblHa (SGS 9) - uHAyCTpUANaHAbIPY, MHHOBALMANAP MEH
NHDPaKYPbINbIMFA KOJ MKETKi3yre acepi TepeH, aHe Ken Kblp/bl 60/ybl MyMKiH[2]. Byn acnekT
KasakcTaHaafbl TYpaKTbl JamyFa Ka/lai acep eTeTiHiH KapacTblpanbiK,.

NHOycTpuAnaHabIpy XoHe 3KOHOMMKaHbI 4aMbITY:

®paHyal3mHITIK Kobanap KaszakcTaHAa WMHAYCTPUANAHAbIPYAbIH, KO3fayllbl Kylwi 60na
ananpl, 6UTKeHi onap TabbiCTbl BU3HEC-MOAENbAEPAi KblAAaM MacLiTabTayfa MyMKIHAIK bepeai.
MelpamxaHa ici, benuwek cayaa, 6inim 6epy *KaHe AeHCaybIK CaKTay CUAKTbI 9pTYP/i cananapaa
®paHYaM3nHITI AaMbITyfa MHBECTMUMANAP eNfiH eHepKacibi MeH 3KOHOMMWKACbIHbIH, AaMyblHa
bIKMan eTea.

NHHOBaLmA XaHe brusHec TaxipmbeciH xaHapTy:

®paH4Yali3mHr KebiHece Binim meH TeXHONOTMAHLI PppaHyYan3sepaeH dpaHYansnre bepyai
KamTuapl. byn »Keprinikti KacinopblHAapAafbl MHHOBALMANAPAbI, 3aMaHayn TeXHOAOrMANapAabl
EHri3yai »KaHe Ou3Hec TaxipubeciH KakcapTydbl bIHTaNaHAbIPYbl MYMKiH. PpaHYan3nHITIK
Xeninepaeri UHHOBaLUMANaP KaHa eHIMAEep MeH KbI3BMETTEPiH, AaMyblHa biIKkMan eTyi MyMKiH, 6y
83 KeseriHae SGS 9 makcaTTapblHa KO KeTKi3yre biknan eTeai.

NHbpaKypbinbIMAbIK AaMy:

@paHYyal3mHITIK  »KobanapablH, COTTI  MYMbIC  iCTeyi VWIH  JOTUCTUMKA,  KefiK,
TENEKOMMYHMKALMA HIHE IHEPreTMKa CUAKTbI CeHimai MHOPaKYpbIIbIM KaxkeT. PpaHYal3nHITI
OAMbITY  GPaHYaM3uHITIK KCIMOpbIHAAP OPHaNacTbipblifaH eHipaepae WHPPaKypbiabiMAIb
aKkcapTy yWiH moTop 60na anaabl. byn enfid TypakTbl 4amybl MEH MHAYCTPUANAHAIPLIAYbI YLLiH
MaHbI3/bl.

LLlekTeynep meH Tayekenaep:

LereHmeH, ppaHyan3nHITIK »kobanapabl SGS 9-meH BipikTipy KesiHae Ae KMblHAbIKTap 6ap.
Mbicanbl, dpaH4yaM3nHITIH OU3HEC-MOAENbAEPIH KePrinikTi WbIHABIKKA b6erimaey KaxkeTTiniri
YaKbIT NeH pecypcTapabl KaxeT eTyi MyMKiH. byn nHAyCcTpnanaHabipy meH MHHOBaLUMA NpoLueciH
Hanaynatybl MyMKiH.

CoHbiMeH KaTtap, PpaHYyal3mMHr aMMaKTbIK HapbIKTapAafbl SPTYPAINIKTI WeKTeyi MyMKIH,
enTKeHi dpaHyanzepnep ageTTe GpaHyan3naep yCTaHaTblH CTaHAAPTTap MeH npoueaypanapabl
benrinenai. byn sKeprinikTi epeklenikrep MeH MHHOBaAUMANAPAb! LIEKTEYi MYMKIH.

KopbITbiHAbINAM Kene, "®paHyali3uHITIH, KOPNOPATUBTIK a/1eyMEeTTiK Kayankepuwinik (CSR)
weHbepiHae KasakcTaHaa OPHbIKTbI JaMy MakcaTTapbiHa KO KeTki3yi " Takblpblbbl SGS 9 -
UHAOYCTPUANAHAbBIPY, WHHOBAUMANAP MeH WMHOPaKYpbIbiIMFa KON KETKi3yre KywWTi acep eTyi
MYMKiH. @paH4Yai3nMHI 3KOHOMMKAHbIH, AaMyblHa blKNaa eTeji, MHHOBALUMAHbI bIHTaNaHAblpaab!
KoHe MHOPaAKypbIbIMAbl  KakcapTa anadpl. Ananaa, GpaHYaM3MHITIH - TypakTbl  Aamy
MaKcaTTapblHa CaTTi WMHTErpauManaHybl YiiH €1 MeH OHblH 3KOHOMMWKAChl YUIiH €H KaKCbl
HaTMXeNepdi KaMTaMachli3 eTy YLWiH ocbl BU3HEC MOAENiHIH, KMbIHABIKTapbl MEH epeKLUeniKTepiH
ecKepy KaKeT.
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SGS 11. TypaKTbl Kananap MeH effi mekeHaep MHGPaKkypbIbIMAbI AaMbITYFa, Kbi3MeTTepre
KOJ1 }KETKi3y i KaMTamachl3 eTyre sKaHe Dap/blK TYPFbIHAAP VLILiH TEHAIK NEeH 91-ayKaTTbl KO/4ayFa
Kyl canyapl Tanan eteni[2]. PpaHYan3nHITIK obanap OCbl MaKkCcaTKa Kanal acep eTeTiHiH KaHe
onap KaHaan KMbIHABIKTAP TYAbIPYbl MYMKiIH €KeHiH KapacTblipanblK,.

HeprinikTi Kacinkepnep MeH XYMbIC OpbIHAAPbIH KONAay:

®paH4Yal3mHITiK *obanap KebiHece XeprifikTi Kacinkepiepre TaHbiMaa bpeHATEPMEH 63
H6u3HecTepiH JaMbiTyFa MyMKIHAIK 6epeai. byn KazakcTaHHbIH Kananapbl MeH enai mekeHaepiHae
WafblH »3HEe opTa OU3HEeCTIH ecyiHe bIknaa eTyi MyMKiH. HeprinikTi  dpaHYal3mHITIK
KoCinopblHAAPAa KYMbIC OPbIHAAPbIH KYPY KYMbICMEH KAMTY YXOHE MYMbICCbI3AbIKTbl a3anTy
MYMKIHZAIKTEPIH YCbIHA OTbIPbIMN, TYPAKTbl KananapablH, MakcaTTapblH KoA4anab!.

Cananbl Tayapnap MeH KbI3MeTTepre KON KeTKisy:

@paHYal3mHITIK XKeninep XeprifikTi TypfbiHoapFa bypbiH aimakta HoamafaH canasbl
Tayap/lap MeH KbI3MeTTepre KO/ eTKi3yfdi KamTamacbi3 eTe anadbl. byraH melpamxaHanap,
aykeHaep, 6inim bepy Mekemenepi KaHe AeHcayablk cakTay Kipeai. Ocblnaiwa, ¢paHyansnHr
Kananblk MHOPaKYPbITbIMAbI J4aMbITYyFa IHE OMIP CYPY AEHIENiH XaKcapTyFa biKNaa eTyi MyMKiH.

OJIEYMETTIK KayanKepLinik aHe KOFaMaaCTbIKKA KaTbICy:

@®paHYal3mHITIK XKobanap, acipece a/eyMeTTiK-3KONOTUANbIK Kayankepwinikti (CSR)
GipikTipeTiH  Kobanap KeprinikTi  KaybiMaacTbikTapFa OenceHpi KaTtbica anadbl.  byn
KanbIPbIMAbINbIK  LIapanapblH, Keprifikti  bacTtamanapfa KaTbicydbl XaHe 6inim  bepy
HafaapnamanapbiH KOA4ayAbl KamTybl MYMKiH. Byn Kyw-»Kirep TypakTbl »KoHe o1eymeTTiK
benceHai kananap MeH enfi MekeHaepai Kypyfa biknan eteai.

LLlekTeynep meH Toyekenaep:

[lereHMeH, KMblHAbIKTap Aa 6ap. PpaHYan3nHITIK Kobanap, ctaHaapTTanfaH 6usHec
MOAeNnbAepi peTiHAe, Kelae KEepPrinikTi epekweniktep MeH MaAeHW alblpMallbliblKTapab!
ecKepmeyi MyMKiH. byn eprifikTi TypFblHAAPAbIH, HapPa3bliblfbl MeH KaKTblfbICTapblH TyAbIpybl
MYMKIH[3].

CoHbIMeH KaTap, dpaHUYaM3nHITIK }Kenifep peTrey MeH Kayincisaik macenenepid Tyapipmac
YLLiH *KeprinikTi epexenep MeH 3aHaapfa CIMKEC *KYMbIC iICTENTIHIHE KO3 KETKIi3y Kepek.

KopbITbiHAbINAM Kene," PpaHYa3nHITIH, KOPNOPATUBTIK dN1EYMETTIK Kayankepuinik (CSR)
weHbepiHae KasaKkcTaHaa OPHbIKTbI Aamy MaKkcaTTapbiHa KO eTkidyi " Takblpblbbl SGS 11 -
TypaKTbl Kananap MeH enfi MeKkeHAep MaKCaTblHA KON KEeTKi3yre MmaHbl3apl acep eTeqi.
®paHYan3mnHITIK }Kobanap KeprifikTi Kacinkepnepai JambiTyra, MHOPAKYPbINbIMABI KaKcapTyFa,
canaibl Tayapiap MeH KbI3MeTTepre KO/ eTKi3ydi KamTamacbl3 eTyre, CoHZal-aK a/ieymeTTiK
ayankepuifnikke KaTtbiCcyfa biKkMan eTyi MyMKiH. Ananga, paH4Yam3uHITIH TypakTbl Adamy
MaKcaTTapblHa COTTi MHTErpaumanaHybl YWiH Kananap MeH endi MekeHaepAiH TYPaKTbl AaMyblH
KaMTaMacCbI3 €Ty VLIH eprinikTi epeKlWenikTep MeH LWeKTeyaepai ecKkepy Kaxer.

@paHYyal3mHITIK Kobanap NaMbIKTbl KYMbIC MEH 3KOHOMMKA/bIK ©Cyre biknan eTeTiH
KYMbIC OPbIHAAPbIH KYPY/bl KIHE XeprinikTi KaCinKepnikTi AambiTyabl konganasl (SGS 8). Onap
MHHOBAUMANAP MeH WHPPaKYPbINbIMAbI  AaMbITyabl  biHTanaHAbipaabl (SGS 9), eWTKeHi
dpaHyal3mHr KebiHece 6iniMm MeH TexHonOrMsAHbI bBepydi KamTuabl KoHe dpaHYansm
OpHanNacTbipblfaH alMMaKkTapAa MHPPaKYpPbIIbIMAbI KaKcapTyfa biknan etei. PpaH4yan3uHr
COHbIMEH KaTap KaMblpbIMAbI/bIK LLApanapbl, KeprinikTi bactamanapfa Katbicy KaHe Hinim bepy
HafoapnamanapbiH KOAZay apKbiabl TypPaKTbl Kananap MeH enai mekeHaepai (SGS 11) konaay
apKbI/Ibl 91eYMETTIK KayankepLinikke KaTbicaabl.

Ananpa, dpaH4YaM3nHITIH, BU3HEeC-moaeNbAepiH HKEePTinikTi epeKlenikTep MeH MaAeHM
anbipmallblibiKTapFra benimaey KaxkeTTifir, coHAan-aK MeprifikTi 3aHHamaHbl CaKkTay CUAKTbI
KMbIHAbIKTAp 6ap. PpaHYaM3mHITIH, OPHbLIKTbI Aamy MaKcaTTapblHa TabbICTbl MHTErpaLyManaHybi
ywiH SGS 8, 9 koHe 11 calkec Ka3zaKCTaHHbIH, OPHbIKTbI AaMyblH KAMTaMachl3 €Ty YLLUiH OCbl CbiH-
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TereypiHAep MeH epeKkweniktepai eckepy KaskeT. Ocblnaniua, ppaHYan3nHITIH, KOPNOPaTUBTIK
aNeyMeTTiK Kayankepuwinik (CSR) weHbepiHae KasakcTaHaa OpHbLIKTbI AaMy MakcaTTapbiHa KON
METKI3Y YLWiH MaHbI3abl Kypan bonyFa aneyeTi 6ap.
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AHHOTaums. Ctatba npeactaBnaet cobon uccnenosaHue chepbl 34pPaBOOXPAHEHUS B
KOHTEKCTe ee B3aMMOAEeNCTBUA C CoLManbHbIMU Meana. Llenb paboTbl 3aK1t04aeTcs B U3yYeHUM
POMIM COUMANbHbIX Mena B NPOABUMMKEHNUN MEAULMHCKUX YCAYT, @ TAKXKE B BbISBAEHMU OCHOBHbIX
NPENMYLLECTB M BO3MOXHOCTEN, AOCTYMHbIX A8 MEAMLMHCKMX yYperKaeHnin B aTon obnactu. B
CTaTbe aHaM3UPYIOTCA Pa3/IMYHbIe CTPaTerMn WMCNO/b30BaHMA COLMAbHbIX Meama, KoTopble
NO3BONIAT MEANLIMHCKUM YUPEKAEHUAM NPUBAEKATb HOBbIX NALMEHTOB, YKPENIATb CBOM MMUONK
M NOBbLICUTb KA4YeCTBO NPeaoCTaBASEMbIX YCVT.

Kntouesble ciioBa: coumasibHble Meamna, MeauLUMHCK1e YCayri, 34paBooxpaHeHme

Abstract. The article presents a study of the healthcare sector in the context of its
interaction with social media. The aim of the study is to examine the role of social media in
promoting medical services and to identify the main advantages and opportunities available to
healthcare institutions in this field. The article analyzes various strategies for using social media
that enable healthcare institutions to attract new patients, strengthen their brand image, and
improve the quality of services provided.

Keywords: social media, medical services, healthcare

B coBpemeHHOM MMpe UMOPOBbIE TEXHONOMMM UrPatoT KAKOYEBYHD POJAb BO MHOMMX
acnekTax Hallew M3HW, BKAtoYana 3apaBooxpaHerHne. C NnoaBAEHNEM COLMANbHbIX Meamna 1 Apyrmx
OHANaMH-NNaTGOPM, BaAKHOCTb LMOPOBOro MapKeTMHra ANA MeAMLMHCKMX yYpexaeHu cTana
HEeoCnopPUMON.

Llenbto AaHHOM CTaTbW ABASETCA MCCNeA0oBaHME W aHa/M3 POAM COLMAbHbIX Meama B
chepe 34paBOOXPAHEHNSA, BbIABAEHNE OCHOBHbIX NPEMMYLLECTB M BO3MOXHOCTEM, KOTOPbIE OHM
NPeaoCTaBAAT A4 NPOABUMKEHUA MeANLMHCKIMX YCAYT. PACCMOTPEHbI CTPATENMM MCMNONb30BaAHNSA
CoUManbHbIX Meana MeAULMHCKUMM YyUYpeXaeHMAMM, 4YToObl NpUBAEYb HOBbLIX MALMEHTOB,
YKPENUTb UMUK U YNYYLINTb Ka4ecTBO 0OCNYKMBaAHMA.

B ctatbe TaBbepuaze K.KO. npeacTaBnaeT aHa/iM3 COBPEMEHHOMO COCTOAHMA LMOPOBOro
MapKeTMHra B obnactu 3apaBooxpaHeHMa. OHa onucbiBaeT obuime TeHAeHUMM, Kato4veBble
MHCTPYMEHTbI M KaHa/lbl, MICNONb3yeMble ANA NPOABUMKEHMA NPOAYKLMN NOCPeACTBOM LMbPOBOro
MapKeTMHra, a TaKXkKe BblaensaeT 0COBeHHOCTM ero NpUMeHeHns B chepe meanuUmHbl. Kpome Toro,
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B paboTe onpenenatoTca cTpaTerMu, KoTopble MOryT ObiTb MPUMEHEHbl OTeYeCTBEHHbIMM
MeAMUMHCKMMMN KOMNAHUAMM B LLENAX NPOABMMKEHMA CBOMX yCayr [1].

B cBoelt crtatbe PaxmaHoBa A.T. aHanM3MpPyeT Ba*KHOCTb CEKTOpa 34paBOOXpaHEeHMA B
KOHTEKCTE 3KOHOMMYECKOM TpaHchopmaumm KasaxctaHa M peKkoMeHAyeT BHeApeHMe HOBbIX
TEXHOMIOMMM, a TaKKe WCNONAb30BaHWE LMPPOBOro MapkeTuHra. B pabote paccmaTtpumsatoTcs
aKTya/ibHble TeHAeHUMM B 061aCTn UMOPOBOro MapKeTUHra U 06Cy»KAaTCA CTpaTErMmn Pa3BUTHA
M NPOABMMKEHNA MEANUMHCKMX YYPEXKAEHNN C MCNONb30BaHMEM LUMPPOBBIX TEXHONOTUI. TaKKe
npmMBOAMTCA MeToAMKa GOPMMPOBAHMA KOHKYPEHTHOW CTpaTerMm W npeacTaBneH npumep
yCNewHoro npUMeHeHMA KaHanoB UMPPOBOro MapKETUMHIa B KOHTEKCTE  MeAMUMHCKMX
yyupexaeHnn [2].

tOHncos P.X. n LiseTkoBa A.b. npoBenn nccnegoBaHme, NOCBALWEHHOE KIHOYEBbIM aCleKTam
Pa3BUTUA OpeHAMHra MEOMUMHCKUX YYPEXOEHUN B YyCNOBMAX UMOPOBM3ALMKM  CUCTEMDI
340aBOOXPaHEHNA. bpeHa, UrpaeT BaXKHYHO PO/b B BbIDOpe mecTa NoayveHna MeanUMHCKUX YCayT
notpebutenem, npeacraBnas coboi rapaHTMIO MX KayecTBa. B xode aHanM3a paccMaTpuMBatoTCs
OCHOBHble noaxoAbl K GopmupoBaHMIO OpeHAa W BbIABAAKTCA TeKylume npobnembl ero
NPOABMKEHMA B LMDPOBbLIX KaHaNaX KOMMYHMKaLmm [3].

Wenywko [.B. yTBEpKAaeT B CBOEW CTaTbe, YTO MEAMLMHCKMIA MAPKETUHI OXBaTbiBaeT
WWPOKUI CNEKTP AeATeNbHOCTM, HanpaB/lEeHHbIM Ha MOHMMaHWe NOTpebHOCTeN HaceneHus B
MeaMNLMHCKON MOMOLLM M CNocoBCTBYIOWMI 0OLLECTBEHHOMY 34,0P0BbI0. ITO BKAKOYAET B cebs
cMCTeMy MNPUHUMNOB, METOAO0B WM Mep, OCHOBAHHbLIX Ha aHa/auM3e Cnpoca M NpeanoXxeHua
MeAMUMHCKMX ycayr. icnonb3oBaHWe MHTEPHETA, COLMANbHbBIX CETEN M NEKTPOHHOM PACCbINKM
ABnAeTcA 3GPeKTUBHbIM CNOCOHOM NPOABUKEHWNA MEANUMHCKUX KANHUK. LindpoBble TexHonornm
NO3BONAIOT COKPALLATb PACCTOAHMA MEXKAY KAMHWMKOM M NauMeHTOM, a Takxe obecneumsatoT
BO3MOXHOCTb TapreTMHra AnA pa3paboTKM MApPKeTUHIOBbIX CTpaTernin. MHTepaKkTWBHble Beb-
CalTbl MEAMUMHCKUX KAMHWK NpefocTaBnaoT nnatdopmMy ANA peknambl M MHOOpMaLmK,
NPUBNEKAA KaK MOCTOAHHbIX, TaK M MOTEHUMaNbHbIX NauMeHToB. oTpebHoCcTb B 0OHOBNEHUM
MHGOPMaUMM Ha Beb-caliTe M aKTMBHOM MPUCYTCTBMM B COLLMANbHbIX CETAX BbICOKA, TaK KaK 3TO
CNOCOBCTBYET NPUBAEYEHWIO U YAEPHKAHWMIO KIMEHTOB. Miccnef0BaHWA MOKa3bIBAOT, YTO LMbpOBbIE
meToAbl 3GHEKTUBHbI B NPOABMKEHUM MEANLMHCKUX YCAYT U UTPAKOT BAXKHYHO PO/b B paclUMPeHUM
H6u3Heca MeANLUNHCKUX yupeskaeHnin [4].

Metposa H.I., BuwHakos H.N., banoxmHa C.A., TentmHa JI.A. obCy»KaaloT KAto4eBble
acneKkTbl MapKeTuHra, NpUMMeHAemble B 34paBOOXPAHEHMM, HAYMHAA C HA30BbIX NMPUHUMNOB U
3aKaHYMBaA MPAKTUYECKUMU MHCTPyMeHTaMWn. OCHOBbIBAACL Ha TEOPETUYECKMX KOHUEMUMAX U
NPaKTUMYECKOM OnNbITe, KHMUrAa npeanaraeT 4YMTaTensaM CUCTEMHbIM MNoaxod K pa3pabotke U
peannsaumm MapKeTUHIOBbLIX CTPATernin B MeanumHckon chepe [5].

NoppaHckas H.A., TMosgeesa T.B. m Hockosa B.A. npegnaratoT raybokui aHanms
TEOPETUYECKMX M MPAKTUYECKMX  aCMEeKTOB  MAapPKeTMHra C  y4YeTom  cneumdukm
34,0aBOOXPaHUTENbHOM Chepbl. B cTaTbe paccmaTpuMBatOTCA pPasMYHble aCMeKTbl MAPKETUHTra,
Ha4YMHaA OT ero OCHOBHbIX MPWHUMMNOB A0 MNPAKTUYECKMX METOAO0B NPUMeHeHMA B cdhepe
30paBooOXpaHeHns. OCHOBbLIBAACb Ha COBPEMEHHbIX WMCCAeAO0BaHMAX WM OMbITE MPAKTUKYHOLLMX
CNeunanmcToB, aBTOPbI aHANM3MPYIOT BAUAHWE MAPKETMHIA Ha ynpas/ieHMe KayecTBOM YCAyr B
MeAMUMHCKMX yupexaeHnax, opmmpoBaHMe NOANbHOCTM NALMEHTOB, yNpasaeHne penyTaunen
MeAMUMHCKMX OpraHn3aumii n apyrne acnekTbl. CTaTbA TaKXKe OXBaTbIBAET BOMPOCHI, CBA3AHHbIE C
Pa3paboTKON MAPKETUHIOBbIX CTPaTernin ANA MEAUUMHCKMX YYpexAeHW, BKAYas Bblbop
LeneBon ayauTopum, NO3ULMOHMPOBAHME MEAMUMHCKMX YCAYr Ha pPblHKe, WCNOAb30BaHMe
COBPEMEHHbIX TEXHONOMMM ANA NPUBAEYEHUA KAMEHTOB W YNPaBAEHUA WUMUIKEM. ABTOpbI
obpawatoT ocoboe BHWMMAHWME Ha 3HAYEHWEe MapKETMHTa B  KOHTEKCTe  pPa3BMUTUA
340aBOOXPAHUTENbHOM CUCTEMbI B LEAOM, BbIAENAA €ro KakK WHCTPYMEHT ONTMMM3aLnn
MeaMNLMHCKOrO 06CNYKMBAHMA, NOBbLILIEHNA AOCTYNHOCTU YCAYT U YAYYLEHNA YPOBHA 34,0P0BbA
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HaceneHua. OHW nNpeanaratoT KOHLENTyaNbHble MOAXOAbl K MNPUMEHEHUIO MapKeTuMHra B
300aBOOXPAHEHNN, OPUEHTMPOBAHHbIE HA [AOCTMXKEHME MAKCMMANbHOIO COUMANBbHOTO W
3KoHOMMYecKoro addekTa [6].

CoBpeMeHHbIe TEXHO/IOTUM U AMHAMMYHOE Pa3BUTUE MHTEPHETA He TONbKO M3MEHAT
cnocobbl 06LLEHNA 1N B3aUMOAENCTBUA IIOAEN, HO U OKA3bIBAKOT 3HAYMUTEIbHOE BAMAHKME Ha chepy
30paBoOXpaHeHnsa. OOHMM M3 KAKYEBbIX WMHCTPYMEHTOB, CMOCOOCTBYIOWMX PA3BUTUIO W
NPOABUKEHMNIO MEANUMHCKMX YCAYT, ABAAKOTCA cColManbHble Meana. CoumanbHble CETU CTaHOBATCA
HEOTbeEMIEMOM YaCTbtO MAPKETMHIOBbLIX CTpaTermin MeamuMHCKMX 6peHaoB, NpeaocTaBnas pag,
3HAYMMbIX NPENMYLLECTB.

PaccMOTpMM  MONOXKWUTENbHbIE  CTOPOHbI  MCMONb30BAaHMA  COLMA/bHbIX CeTeln B
MeAMUMHCKOM MapKeTUHre:

1. BbIcTpoe pacnpocTpaHeHne MHPopPMaLUK.

CounasnbHble CETU NPeaoCTaBAAOT BO3MOMXKHOCTb HBbICTPO 1 3hdEKTUBHO AOCTUrATb LWMPOKOWN
ayauTopun. [lpu rpamoTHOM CTpaTerMm WCMNONb30BAHMA PEKNaMbl B COLMAbHbIX Meaua
MeAMUMHCKOE y4YpexaeHne MOXKeT 06paTuTbCA K OrpOMHOMY KOMMYECTBY MNOTEHLMANbHbIX
KNMEHTOB, BKAKOYAA TEX, KTO MHTEPEeCyeTCA KOHKPETHbIMMU MeANUMHCKUMWN YCAYramu.

2. CapadaHHoe pagmo.

OT3bIBbl M BbICKA3blBaHWA YAOBNETBOPEHHbLIX MALMEHTOB, pPa3Mellaemble B COLMANbHbIX
meama, cnocobCTBYOT CO34aHUIO XOpollen penyTaumm bpeHaa. [laxke HeraTMBHbIE KOMMEHTAPUM
MOTYT MPWHOCUTb MONb3y, TaK KaK aJeKBaTHaA pPEeaKUMA Ha HUX MOKa3blBaeT BHUMaHME K
NOTPeHbHOCTAM KNMEHTOB M TOTOBHOCTb K AMANOTY.

3. [loBbllWeHMe N0ANbHOCTM NALLMEHTOB.

KntoueBbiM acneKkTom Npu BbiIbope Bpaya U MeANUMHCKOTO yYpeXAeHNA ABNAETCA AoBepMe
K MeOMUMHCKOMY OpeHAay. [103TOMy KpaHe Ba)KHO CO3/aBaTb KOHTEHT, KOTOpbI OyaeT
COOTBETCTBOBATb OXWAAHWAM AyAUTOPWUW, MNPOABAAA WCKPEHHIOK 3aMHTEPEeCOBAHHOCTb W
MOHMMaHKWe. ITO MO3BONUT YKPENWUTb AoBepue K BpeHay M nonyyYnTb NoAAEpPKKY NauMeHTOoB,
KOTopble ByayT N0ANbHO OTHOCKTCA K MeAMLMHCKOMY YYPeXAeHMIO.

MpoaBUKEHNE MEAVLIMHCKUX YUPEXKAEHMIA B COLMANbHbBIX MeANA UIPAET KAOYEBYIO PO/b
B COBPEMEHHOW MEeAMLMHCKOM WMHAYCTPMWU. ITOT MPOLECC MOXKHO Pa3fenuTb Ha HEeCKOAbKO
3Tanos:

1. [paBunbHOE LenenonaraHme.

Mpexae 4em NPUCTYNUTb K NPOABUMKEHWIO MEANLMHCKUX YCNYT Yepes CouManbHble CeTH,
HeobxoaMMo onpeaenuTb Uenu AaHHOro meponpuAatua. Ana MeanumHCKUX KAMHUK OCHOBHbIMM
LeNAMM NPUCYTCTBMA B COLMANbHbBIX Meauna ABAAKOTCA NOBbIWEHWE NOANBHOCTM CYLLECTBYHOLLEN
KNMEHTCKOM 6asbl, NPUBAEYEHNE HOBbIX KAMEHTOB M GOPMMPOBAHME CNPOCA Ha HOBblE YCAYIU.
Mokaszatenimm spPeKTMBHOCTM B AAHHOM C/y4ae MOTYT CAYKWUTb BOBAEYEHHOCTb MOAMMUCYMKOB
CTPaHMLbl M POCT KANEHTCKOM Hasbl.

2. CermeHTMpOBaHME ayauTOPUM.

Ha aTom 3aTane HeobXxoAMMO NMPOM3BECTM CErMEHTALMIO ayaAUTOPUKN ANA onpeaeneHusa ee
notpebHocTel n ocobeHHocTen noeaeHns. Ocoboe BHMMaHMeE cneayeT yaeanUTb CerMeHTaUmMm no
YPOBHIO MPUHATMA pelleHni. NepBaa rpynna noTEHUMANbHbIX KAMEHTOB YyxKe chopmmpoBana
NOTPeBHOCTb B MEANUMHCKMX YCAYrax M ULLET NOAXOAALLMA BapnaHT. BTopad rpynna MHTepecyeTcs
nHbOpMaUMeN «Ha BCAKMI Cayyal», 4Tobbl y3HaBaTb O BO3MOMHbIX CMMMTOMAxX Pa3/IMYHbIX
bonesHen.

3. PaboTa Hag MuaKem KOMMNaHuw.

MoHMMaHWe ayaAuTopMM U 0COBEHHOCTEN COLMaNbHbIX NAATGOPM NO3BONAET NPABUABHO
CNO3NLUMOHMPOBATb MEANLIMHCKUI LLEHTP B COLMANbHbIX MeAmna. BaXkHO NOAYEPKHYTb MO3UTUBHbIN
TOH KOMMYHWKaUMK 1 n3beraTb Heratuea, cBA3aHHOro ¢ HonesHAmM. OCHOBHAA MAeA AOMKHA
3aK/1t04aTbCA B COXPAHEHWM 340POBbA M NPeAoCTaBAeHNN NONe3HON MHGoOPMaLUN.
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4. Obwpe XapaKTepPUCTUKM KOHTEHTA.

KOHTEHT, pasmelllaemblii B COLMANbHbIX CETAX, AO/IKEH OTBEYaTb NOTPEOHOCTAM LiesieBow
ayamTopun, 6bITb MHPOPMATMBHBIM WM OAHOBPEMEHHO CMNOCOHBCTBOBATL MO3ULMOHMPOBAHMUIO
bpeHaa. PekomeHAyeTcA WMCNOAb30BaTb KOHCTPYKTMBHO-MO3UTUBHbBIA TOH KOMMYHMKAUUKU U
C03/4aBaTb NMoAe3HbI KOHTEHT, CNOCOOCTBYIOLLMIA BOB/IEYEHUIO ayANTOPUM U AIOCTUHKEHMIO BU3HEC-
Lenen.

5. B03MOXHOCTW TapreTMpoBaHHOM peKaambl U PeTapreTuHra

TapreT M KOHTEKCTHaA peKknama MpeaoCTaBAAT BO3MOMKHOCTb HaMpPaBAATb pPeKAaMHble
CcoobUEHNA HENOCPEACTBEHHO K LIENEBOM ayaMTOpMM Ha naatpopmax colmasnbHbIX ceTer u B
APYTMX KaHanax. 3T0 0COBEHHO BaXKHO AN MEAMLUMHCKMX YYPEXAEHWI, MOCKO/IbKY TaKOM NOAX0A,
NO3BONIAET COCPEeAOTOUUTLCA HA MOTEHUMANbHbBIX KAMEHTAX, 3aMHTEPECOBAHHbIX B KOHKPETHbIX
MeAMUMHCKMX yCayrax. PeTapreTmHr- 310 cTpaTtervs, Lenbtdo KOTOPOW ABNAETCA MPUBAEYEHMEe
NnoceTUTENEN, KOTOPbIE YXKe MMEN OMbIT B3aMMOAEUCTBUA C MEOUUMHCKUM ydypexaeHnem B
NPOLWNOM.

6. E-mail paccbinku

icnonb3oBaHMe 31EKTPOHHbIX PaCcCbIIOK OCTAaeTcA OAHWM W3 Haumbonee 3G EKTUBHBIX
MEeTOA0B B3aMMOAENCTBMA C KAMeHTamu. [loanucka Ha WMHPOPMALMOHHbIE BronneTeHu
MeaMUMHCKOrO LeHTpa npeactaBndeT cobon AONONHUTENbHbLIM KaHan AnA PacnpoCTpaHeHus
MHOOPMALMM O HOBbLIX YCAyrax, CneumanbHbiX MNPeaNOXEeHUAX W aKkumAx. TakuMe pPacCbiaku
CNOCOBCTBYIOT NOAAEPMHKAHMIO CBA3M C TEKYLUMMU KAMEHTAMWU U B TO Ke BPeMA MpUBAEYEHMIO
HOBbIX, MOCKO/IbKY KaXKAblM NoaydYaTenb 31eKTPOHHOro NMCbMa MMEEeT BO3MOXKHOCTb nepecnaTtb
€ro CBOMM 3HAaKOMbIM.

7. CospaHue 1 onTMMmM3auma Beb-caiTa MegmuUMHCKOro LeHTpa

YcnewHoe nNpoaBuKeHne MeAVLMHCKOrO LLeHTPa B 3HAYMTENIbHOW CTeneHU 3aBUCUT OT
KayecTBeHHOro Beb-caliTa. B coBpemeHHOM Mupe yaobCTBO M AOCTYNHOCTb MHPOpMaLMM ANA
nonb3oBaTenen MmetoT HoNblWOe 3HayeHWe. [103TOMy afanTMBHBLIM AM3aiMH, KOTOpbIM 6es
npobnem oTobparkaeTcA Ha Pa3/IMYHbBIX YCTPOMCTBAX, HauYMHasA OT CMApTOHOB M 3aKaH4YMBaA
HAaCTONIbHbIMM  KOMMbIOTEPAMM, CTAHOBUTCA 00A3aTeNbHbIM  aTpMbYyTOM, a He npocTo
[ONONHUTENbHBIM NpenmyliecTBOM. CoaepKaHue BebH-caiTa TakKe OKa3blBaeT BAMAHME Ha
NPUHATWME pelleHna NaumeHTom: yem bonee noapobHO NpeacTaBAeHbl YCAYrK, CNeUManmncTbl 1
obopynoBaHue LeHTpa, Tem 60/blie A0BEPUA M FTOTOBHOCTM 0OpaTUTbCA 3a nomoulpto. [na
yBENMYEHMA KONMYECTBA MOCETUTENEN, KOTOPbIe CTaHyT KaMeHTaMu, Heobxoammo obecneyumnTb
yA0bCTBO MCNONb30BaHMA caiTa. MpocTan n MHTYUTUBHO NOHATHAA HaBMUraumsa, ObICTpas 3arpysKka
CTPaHML, M YeTKaA CTPYKTYpa CalTa CbIrPatoT KAKOYEBYIO PO/b B YAEPKAHUM 3aMHTEPECOBAHHOCTM
noTeHUManbHbIX KaneHtoB. Ocoboe BHMMaHMe cnedyeT yaenuTb OHAaMH-GOPMaM 3anucu Ha
npuvem K cneumannctam. NpocToTa N HaAEKHOCTb TaKOM CUCTEMbI MOMOTYT YKPENUTb T0ANBHOCTb
KNMEHTOB M WX TFOTOBHOCTb PEKOMEHA0BaTb Ball MEAMUMHCKMI LEeHTP CBOMM ApYy3bAM U
3HAKOMbIM.

8. ba3sa KAneHToB.

CRM-cuctema cnocobcTByeT aBTOMATU3aLMM MHOTMX NPoLeccoB B 06/1aCTU 3/1EKTPOHHOTO
MapKeTMHra 1 ynyywaeT B3aMMoaencTame ¢ KaneHtamu. CobpaHHble M NpoaHaNM3MpoBaHHble
[aHHble O NauMeHTax NPeaoCTaBAAT MeANUMHCKMM YUPEKAEHUAM YHUKANbHYO BO3MOXKHOCTb
ONTMMM3NPOBATb CTPATEMMM MAPKETUHIA U YAYULWNTL 3PPEKTUBHOCTb NPOABMIKEHUA. Mcnonb3ya
NoNyYeHHYD MHGOPMALMIO, MOXKHO CO34aBaTb TapreTMpoBaHHblE PEKAaMHble KaMMaHWu Uan
NepcoHaNM3nMpPoOBaHHbIe NPeaOKeHMA, YTO CNOCODOCTBYET NOBbLILLEHWNIO KayecTBa 0OCNYKMBAHMA
M YKPENAEHMIO NOANBHOCTM NALMEHTOB.

YcnewHoe nNPOABWMMKEHWE MEOMUMHCKUX YCAyr 4epe3 couuManbHble Meaua Tpebyer
KOMMIEKCHOro noaxoda W ryboKoro MoHMMaHusa noTpebHocTel ayautopun. OAHaKo, npw
NPaBMIbHOW CTPATErMn M MCNOb30BAaHMWN COOTBETCTBYIOWMX MHCTPYMEHTOB, COLMANbHbIE CETU
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MOryT CTaTb 3OPEKTUBHbIM WMHCTPYMEHTOM MPUBAEYEHUA W yAep)KaHua KAMEHTOB A/
MEANLMHCKUX YYPEIKOEHNIA.
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AHHOTaumMsA. [laHHasa cTaTba MccAedyeT pasHooOpasHble MeToAbl MpUBAEYEHUA W
yAEpsKaHUA KAMeHToB B cdepe obpasoBaTesibHbiXx ycayr. OHa OXBaTblBAeT LUMPOKMUIA CNEKTP
cTpaTeruit, HaumHas oT UMPPOBOro MapKeTMHIa U NepcoHann3aummn o6pasoBaTeIbHOro NpPoLecca,
3aKaHuYMBasd CO3JaHMEM OHMaMH-KYpCOB, MapTHEPCTBOM C KOMMAHMAMM M OpraHusaumen
meponpuatTia. CTaTba NOAYEPKMBAET BAXKHOCTb MOCTPOEHUS CWUAbHOMO OpeHaa, yaenset
BHUMaHWE POAW MENKAYHAPOAHOro COTPyAHMYecTBa W oObOMeHa CTyaeHTamM, a TaKKe
noAYepKMBaeT 3HaYeHne NOCTOAHHOMO OOLIeHUs C KAMeHTamu 1 obpaTHoM cBsa3u. Kpome Toro,
CTaTbs PAaCCMaTPMBAET BAa)KHOCTb CO3/1aHNA 0OpPa30BaTeNIbHOrO KOHTEHTA, OpraH13aLmm macTep-
KNlaCcCoOB M y4acTua B 0bpa3oBaTesibHbIX BbicTaBKax. OBLWMPHbIN aHaM3 Npeasiaraembix METO10B
NO3BONAET CAEeNaTb BbIBOA O TOM, YTO 3QDEKTUBHOE MPMBAEYEHUE U yAEepKaHME KAMEHTOB B
obpasoBaTensHoM cohepe TpebyeT KOMMMEKCHOro MoAxoJa, BKAoualowero B ceba Kak
TPAAMLMOHHbIE, TaK U MIHHOBALUMOHHbIE CTpaTernm.

KntoueBble C/A0Ba: MPUBAEYEHUE KAMEHTOB, YAep)KaHWe KAMEeHTOB, obpasoBaTesibHble
ycayru

Abstract. This article explores various methods of attracting and retaining customers in the
field of educational services. It covers a wide range of strategies, ranging from digital marketing
and personalization of the educational process to the creation of online courses, partnerships with
companies, and the organization of events. The article emphasizes the importance of building a
strong brand, pays attention to the role of international cooperation and student exchange, and
highlights the value of constant communication with customers and feedback. Additionally, the
article discusses the importance of creating educational content, organizing master classes, and
participating in educational exhibitions. A comprehensive analysis of the proposed methods leads
to the conclusion that effective customer attraction and retention in the educational sector
require a comprehensive approach that includes both traditional and innovative strategies.

Keywords: customer attraction, customer retention, educational services

B coBpemeHHOM Mupe coepa o06pa3oBaTe/IbHbIX YCAYr CTAHOBUTCA Bce Oonee

KOHKVpEHTHOM 2 LI,MHaMl/l‘-IHOlZ. YyebHble 3aBedeHnA MOCTOAHHO CTa/IKMBAKOTCA C Bbl30OBaMW,
CBA3aHHbIMM He TO/NIbKO C obecneyeHMem KayeCTBEHHOTO O6pa3OBaHl/IF|, HO 1 C npmuBaev4eHnem u
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yAEepXKaHWEM KANEHTOB - CTYAEHTOB, POAUTENEN U APYIUX 3aUHTEPECOBaHHbIX CTOPOH. B aTOM
KOHTEKCTe MeTOoAbl MNPMBAEYEHMA W yAEPKAHWA  KAMEHTOB  CTAHOBATCA  KAHOYEBbIMM
KOMMOHEHTaMM YCNelHon AeaTeNbHOCTN 0OPa30BaTE/bHbIX YYPEKAEHNIN.

Llenb AaHHOM CTaTbM 3aKAtOYAETCA B PACCMOTPEHMU PA3AMYHbIX METOZAOB, CTpaTerni m
noaxoa0B, KOTOpble MCNONb3ytoTcA B chepe 06pas3oBaTeNbHbIX YCAYyr OAA MNPUBAEYEHWUA U
yAepXKaHua KnneHToB. Mbl cOCPeaoTOMMMCA Ha aHaNM3e NepenoBbiX MPAKTUK, a TaKKe BbIABMM
KNoYeBble aCneKTbl, KOTOPble UrPatoT poib B 3PGEKTUBHOM B3aMMOAENCTBMM C KAMEHTAMU B
obpasoBaTenibHOM chepe.

B ctatbe O.H. CMHMUbIHA paccmaTpmMBaeTca BaXKHOCTb 3QDEKTMBHOIO MaPKETUHIOBOrO
NO3MLUMOHNPOBAHNA ANA y4ebHbIX 3aBeAeHUIM Ha COBPEMEHHOM PbiHKE 06pa3oBaTe/IbHbIX YCAYT.
ABTOp uccnedyeT MexaHW3Mbl, CTpaTerMm W WMHCTPYMEHTbI, KOTOpble MOMOTalT y4ebHbIM
3aBeleHMAM OMNTMMANbHO BbIAENATLCA W MPUBAEKATb KAMEHTOB B YCAOBMAX KOHKYPEHTHOrO
PbIHKA. AHANM3UPYIOTCA KAKOUEBbIE ACMEKTbl MAPKETUMHIOBOro MO3MLUMOHMPOBAHMA, TaKMe KaK
OPEeHOAMHT, KOMMYHMKaAUMM C  MNOTEHUMANbHbIMK  KJAMEHTAMM W CO3[4aHME  YHWKANbHOrO
KOHKYpPEHTHOro npenmyuiectsa. PaboTta npenocTaBndeT NnpakTUYecKMe pekomeHaaumm 1 COBeTbl
no 3QpPeKTUBHOMY MAPKETUHIOBOMY MNO3ULMOHMPOBAHMIO Yy4ebHbIX 3aBedeHUI C  Lenblo
yBE/IMYEHMA UX KOHKYPEHTOCNOCOOHOCTU M NpuBaeveHns Lenesom [1].

T.B. MaTtaw yKas3biBaeT Ha YCUAEHME KOHKYpPEeHUMM Ha COBPEMEHHOM pPbIHKE
obpas3oBaTebHbIX YCYT, YTO AeNaeT BarKHOM paboTy C KNMEHTAMM AN1A KaXKA0r0 Y4aCTHMKA 3TOro
PbIHKa. Ycnex By3a HanpaMyto 3aBUMCUT OT 3POEKTUBHOrO B3aMMOLENCTBMA C ero KAMEeHTamMu.
OfHaKO B HACTOALLMX YCAOBMAX He AOCTAaTOYHO AMWb OCO3HaBaTb 3Ty nNpobaemy. Heobxoammo
pa3paboTaTb MAPKETMHIOBbIA MexaHW3M, KOTOpbld Obl BAMAN Ha NoBeAeHWE KAMEHTOB
obpasoBaTeNibHbIX YCAYr. TakKoM MexaHu3M [o/KeH OblTb BCeoObEMIOWMM W MOMOraTb
yypexaeHnam 00pa30oBaHMA B pPEeLIEHWW MNPaAKTUYECKMX 33a4a4 C  Lenbtld  MOBbIWEHWA
3PPEKTUBHOCTM U KOHKYPEHTOCNOCOHOHOCTU pbiHKa 0O6Pa30BaTE/NbHbIX YCAYT KakK Ha BHYTPEHHEM,
TaK U Ha MeXAyHapOAHOM YPOBHAX, Y4UTbIBAsA NOTPEOHOCTM N LLEHHOCTM KANEHTOB [2].

B pabote HepetmHon E.A. n  ConosbeBa T.[. paccmaTpuBaeTcsi  CyTb
KAMEHTOOPUEHTMPOBAHHOrO MNOAX0Aa K  YNPaBAEHUIO YHMBEPCUTETOM, OCHOBAHHOMO Ha
KoHuenuun CRM. ABTOpbl 0DOCHOBbLIBAOT MNPEANOCHIIKK, HeobxoaMmble ANA  yCNeLWHON
peannsaumm 4aHHOro NoAxoJa Ha NpakTuke By308B [3].

O.A. LleB4yeHKO aHanM3npyeT npobaemy MNPOABUMMKEHMA YCAYr By3a B OHAaWH-cpeae,
BKJItOYAA yaydlieHmne adbdekTUBHOCTU ero Beb-caiTa. LMdpoBot mapKeTHHT B 06pa3oBaTebHbIX
yYpeXAEeHMAX O3HaAYaeT PaCnpoCTPaHEeHWe KX NPOAYKTOB W YyCAyr yepes UMdpoBble KaHanbl.
BHeapeHne TexHonoru umdpoBOro MapKeTuHra TpebyeT HOBOro noaxoda K MAPKETUHIY U
Niydllero NOHMMaHMA MOTMBALMM KAMEHTOB. Mo MHeHWtO aBTopa, 3PpPeKTMBHOCTL Beb-calTa
06pa3oBaTeNIbHOrO yUYpEeXAEHUA [O/IKHA OLEHMBATLCA MO KPUTEPUAM KOHTEHTa, AM3aliHa,
yAo6cTBa HaBUraLym, MHTEPAKTUBHOCTM U BUAMMOCTM B MIHTepHeTe. [laHHbIM Noaxo4 OCHOBAH Ha
NOHUMAHWN MAPKETMHIOBbIX CTPATErnin By30B Ha KOHKYPEHTHOM PbIHKE M B3aMMOAENCTBUM C
ayautopuen [4].

B pabote LLnonsHckol U.FO. n BopobbeBoi A.M. nccneayrotcs MeToabl MOCTPOEHMUSA, OLEHKM
3DEKTMBHOCTM M yAy4YLIEHMA MOPTA/NOB BY30B, @ TaKXKe BO3MOMXHOCTb MX MPUMEHEHMWA B
MHPOPMAUMOHHOM  cUCTEMe  ANA  NOAAEPKKM  MNPUHATMA  peleHnin B  MNPOABUMKEHUM
obpasoBaTenbHbIx ycayr. [lpeacTaBneHa MaTemaTMyeckas MoZeNb, KOTopas OMMCbIBAeT
TpebOBaHMA K ONTMMANbHOMN CTPYKType nopTana C y4eTOM Pas/MYHbIX CLEeHapueB noseaeHuA
nonb3osaTenein [5].

CoBpeMeHHbI M1Mp 06pa30BaHMA CTan CBUAETENEM YBENUYEHUA KOHKYPEHLMM LN 3BONOLMM
METO/ZI0B MPUB/EYEHUA U YAEPKAHNA KAMeHTOB B 0bpa3oBaTenbHoi chepe. ObpasosaTesbHble
yYpexaeHna no BCeMy MWPY CTaNKMBAOTCA C HeobXOAMMOCTbIO pPa3paboTkM  CcTpaTeruni
MapKeTWHra, KOTOpble MO3BONAT MM BbIAENUTLCA Ha GOHEe PaACTyLLero YmMcaa KOHKYPEHTOB U
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npuBAeYb BHUMAHME NOTEHUMANbHbIX KAMEHTOB. B 3TOM cTaTbe Mbl PaCCMOTPUM pa3Hoobpa3Hble
MeToApbl, MCnoNb3yeMble B chepe 0Opa3oBaTenbHbIX YCAYr ANA MPUBAEYEHMA WU YAEPXKaHUA
KNMEHTOB, N NPOaAHANM3NpPYEM UX SOPEKTUBHOCTb M MPUMEHMMOCTb.

1. Undposoint mapKeTUHr

C pas3BUTUEM WMHTEPHETa U UMPPOBbLIX TEXHONOTUI UMGPOBOM MAPKETUHI CTan OAHUM U3
KNOYEBBIX MHCTPYMEHTOB MpPMBAEYEHMA KNMEHTOB B chepe 06pa3oBaHMA. ITO BKAKOYAET B cebs
MCNO/Ib30BaHME COUMAbHBIX CETelN, KOHTEKCTHOW pPeKAaMbl, 3NEKTPOHHOM MNOoYTbl U APYrux
OHNAMH-KaHANoB ANA NPOABMKEHMA 06pa3oBaTeNbHbIx ycayr. CTpaTtermm uMdpoBOro MapKeTuHra
NO3BONAT  y4YpexaeHnsam 06pa3oBaHMs  AOCTUYb  LIMPOKOM ayauTopun n  3GGEKTUBHO
B3aMMOZEMNCTBOBATb C MOTEHUMANBbHBIMW KNMEHTAMM.

2. MepcoHanm3zauma obpasoBaTeIbHOro Npouecca

Bce 6Gonble o06pa3oBaTesbHbIX — YYPEXKAEHUA  HAYMHAOT  OCO3HABaTb  BaAXKHOCTb
nepcoHanm3aumm obpasoBaTeIbHOro npouecca ANA NPUBAEYEHUA U YAEPKAHUA KANEHTOB. ITO
BK/tOYaeT B ceba aganTaumto yyebHbIX nporpamm nm meToamk obyyeHua noa, MHAMBUAYaAbHble
NOTPEBHOCTM M MHTEpPecChbl CTYAEHTOB, a TaKXKe NpeaoCTaBieHMe AOMONHUTENbHbIX YCAYr U
BO3MOXHOCTEM ANA CAMOPa3BUTUA.

3. bpeHAunHr 1 penyTauma

MocTpoeHne cuabHOro OpeHAa W Xopolwer penyTaumMuM UrpatoT  K/AOYEBYHD POAb B
NpUBNEYEHUW KAMEHTOB B cdepe obOpas3oBaTesIbHbIX YCAyr. YUperaeHWAM cneayeT aKTUBHO
paboTaTb Haa POPMMPOBAHMEM CBOETO MMUAMNKA M KOMMYHUKALMAMM C 0OLLLECTBEHHOCTbLHO, YTOOBI
CTaTb NPU3HAHHBIMW MAepaMu B CBOeW 061aCTu 1 NPUBAEYb LOBEpPUE NOTEHLMANbHbIX KNTMEHTOB.

4. YnyyweHne Kavyectsa 06pa3oBaTeNbHbIX YCAYT

OaHMM M3 Hambonee BaXKHbIX METOLOB MPUBAEYEHUA U YAEPMAHWUA KIMEHTOB ABNAETCA
obecneyeHne BbICOKOTO KayecTBa 00pa3oBaTeNbHbIX YCAyr. YypexaeHuam Heobxoanmmo
MNOCTOAHHO COBEPLUEHCTBOBATb CBOM MpOrpaMmbl 0by4YeHUA, NpuBaeKaTb KBAaAMOULMPOBAHHbIX
npenoaasatenemn U cneanTb 3a YA0BAETBOPEHHOCTbIO KINEHTOB.

5. NocTosHHOe obLieHne 1 0bpaTHaA CBA3b

dddPeKTMBHOE B3aMMOAENCTBME C KAMEHTAMM TaKXKe UIPaAeT BaXKHYKO PO/b B NPUBAEYEHUN U
YAEP!KaHUU KAMeHTOB B oOpa3oBaTenbHOM chepe. YuperaeHMAM cneayeT NOALAEPKMBATb
NOCTOAHHOE 0bLeHMe C KAMeHTaMK, NPEAOCTABAATL MM BO3MOMHOCTb BbICKAa3blBaTb CBOM MHEHMA
M NPensoKeHMA, a TaKKe pearnposBaTb Ha o0OpaTHyt CBA3b AO1A YAydlWeHWUA KayecTBa
nNpeAoCTaBNAAEMbIX YCAYT.

6. MexayHapoaHoe COTPYAHNYECTBO M 0OMEH CTyAeHTaMM

YypexaeHnam 06pa3oBaHMA  MOTyT yBEIWYMTb CBOK MpPMBAEKATeNbHOCTb, Npeanaras
nporpammbl 0bmeHa CTyAeHTamMu C APYrMMKU CTpaHamMu MU y4ebHble Kypcbl, pa3paboTaHHble C
y4acTMem MexKayHapoAHbIX 3KCNepTOB. ITO MOMOraeT pacWmnpuTb reorpaduio CBoen ayanTopmm un
npuBaeYb CTyAEHTOB CO BCEro mmpa.

7. OpraHm3aumsa MeponpuATUIA U KyAbTYPHbIX NPOrpamm

MpoBeaeHNe pPasHOOOPA3HbIX MEPOMPUATUIN, TaKMX KaK NEKUMU, CEMMUHAPbI, KyAbTypHble
meponpuAtna, ¢GectMBanM U BbICTaBKM, MOMOMaeT YYpexAeHUAM MNpuBAEKaTb BHUMaHWE
NOTEHUMANbHbIX KAMEHTOB M CO34aBaTb MO3MTUBHbLIA MMWAXK. ITO TaKXKe nNpeaocTaBnser
BO3MOXHOCTb [A/1A B3aMMOAENCTBMA C OOWECTBEHHOCTbIO W YCTaHOBNEeHMA 6Gonee TeCHbIX
OTHOWEHWI C KNNEHTAMM.

8. [MapTHEePCTBO C WKOMAMMK U KOANeAKAMM

YcTaHOBNEHME MAPTHEPCKMX OTHOLIEHUM C MECTHbIMM LIKOAAMWU U KOANeAXKaMU MOXKeT
MOMOYb YUpeXAeHNAM 06pa30BaHMA NPMBAEYL BHUMAHME YHALLMXCA U UX POAUTENEN HA PAHHUX
CTaamAx 06pa3oBaTeNbHOro NyTU. ITO MOXKET BKItOYATb B cebsa nposeseHMe MHGOPMALMOHHbIX
MepPOoNpPUATUIA, OPraHn3aL Mo 0OMeHa ONbITOM M pecypcamiu, a TakKe NpeaoCTaBNeHne CTyAeHTam
BO3MOXHOCTM NOCTYyNAeHNA Ha Bonee NPoABMHYTblE MPOrPamMbl MOCAE OKOHYAHWSA LUKObI.
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9. OpraHn3auma MacTep-KnaccoB N OTKPbITbIX YPOKOB

MpoBeaeHNe MacTep-KAacCoB M OTKPbITbIX YPOKOB MO3BOMSET MOTEHLMANbHbIM KAMEHTaM
03HAKOMMUTBCA C y4ebHbIM MPOLECCOM M METOAMKAMM MpenoaaBaHus. ITO NMOMOraeT co3aaTb
NONOMKUTEIbHOE BreYyaTneHne 1 ybeanTbes B KayecTse npeanaraemblix 06pasoBaTesibHbIX YCAYT.

MeToAabl NPUBAEYEHUA U yAEPKAHUA KAMEHTOB B chepe obpasoBaTe/ibHbIX YCAyr ABAAOTCA
KNIOYEBbIMM KOMMOHEHTAaMM YCMELWHON AeaTeNbHOCTM 0b6pa3oBaTesibHbIX ydypekaeHun. OHK
MNO3BONAIOT YYPEKAEHMAM TMPUBIEKATb HOBbIX KAMEHTOB, YAEPKMBATL CYUECTBYIOWIMX W
NOAAEPKMBATb CBOKO KOHKYPEHTOCNOCOOHOCTb B COBPEMEHHOM PbIHOYHOM OKPYMKEHWUW. BarKHO
BbIOMPaTb M MNPUMEHATb MeToAbl, Hambonee noaxodslMe ANS KOHKPETHOW CUTyauuu M
noTpebHOCTEN yYperKaeHUs, U NOCTOAHHO aAanTMPOBATb MX B COOTBETCTBUM C U3MEHEHUAMM Ha
PbIHKe 1 B 0bLLecTBe.
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Abstract. This research article investigates the critical marketing communication tools
influencing brand formation within construction companies in Almaty, Kazakhstan.

Through an analysis of current practices and perceptions, the study aims to provide insights
into effective strategies for brand development in this sector. By examining various marketing
communication channels, including digital platforms, such as facebook, google and etc., traditional
advertising, and public relations, the research identifies key factors contributing to successful
brand establishment and management. Additionally, the study explores the cultural and socio-
economic influences on brand perception in Almaty's construction industry. It also evaluates the
impact of emerging technologies, such as virtual reality and augmented reality, on brand
engagement and customer experience. The findings offer valuable implications for construction
companies seeking to enhance their brand presence and competitiveness in the market. This
comprehensive approach equips practitioners and researchers with actionable insights to navigate
the complexities of brand development within the construction sector of Almaty.

Keywords: marketing communication, brand formation, brand awareness, construction
industry, digital platforms, communication tools, effective strategies

In today's highly competitive business environment, the significance of effective marketing
communication in shaping brand identity and fostering consumer engagement cannot be
overstated. This holds particularly true for the construction industry, where the establishment and
maintenance of a strong brand presence are essential for success. With the rapid urbanization and
infrastructural development witnessed in cities like Almaty, Kazakhstan, construction companies
face unique challenges and opportunities in positioning their brands within the market.

E.N. Golubkova presents an extensive overview of modern technologies and tools used in
marketing for effective interaction with the audience. The author introduces the reader to the
world of marketing communications, examining aspects such as digital marketing, advertising, PR
campaigns, brand building and management strategies, and the use of social networks and new
media platforms. The book describes in detail the methods and techniques of influencing
consumers through various communication channels, including traditional and digital means. The
author draws attention to the importance of understanding the target audience, analyzing the
competitive environment and developing strategies to achieve marketing goals [1].

Many businesses nowadays are adopting digital marketing tools to enter new markets,
enhance customer loyalty, and drive sales growth. Consequently, the use of modern marketing
tools for promoting companies in the market has become increasingly relevant. This article
introduces a contemporary classification of Below-The-Line (BTL) communications, which are
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grouped into three main types: sales promotion, public relations, and Internet advertising. The
study particularly delves into social media marketing (SMM), analyzing the three-year trend in the
number of users on social networks and instant messengers. Additionally, it presents an overview
of the advantages and disadvantages of leveraging social networks for market promotion by
companies [2].

The authors of the article note that assessing marketing effectiveness is a serious problem
for both researchers and practitioners in the field of marketing. They point to the lack of research
based on the analysis of the relationships between objective marketing tools and subjective
consumer perceptions within existing approaches. This article studies this connection, thereby
correcting this shortcoming. The work developed a conceptual model to systematize and explain
the impact of tools on perception, divided into three categories of marketing tools: values,
attitudes and brand [3].

Classic marketing methods do not answer the question of why some brands stand out for
their unigueness or why some brands have a better image than others. In this regard, the article
analyzes the problem of forming a positive brand image. It also explains the essence of the concept
of brand image and provides various models of brand image, emphasizing the importance of
correct positioning of the brand in the process of forming its positive image. Then a modified
model of brand image formation is considered, which includes three key stages: brand identity
formation, brand positioning and the final brand image [4].

Marketing Strategy by Paul Fifield is a comprehensive guide that delves into the intricacies
of developing effective marketing strategies. The book covers a wide range of topics including
market analysis, segmentation, targeting, positioning, branding and competitive advantage. It
provides a solid foundation for understanding how to create and implement successful marketing
plans that align with business goals. Emphasizes the importance of aligning marketing strategies
with overall business goals and emphasizes the role of innovation and creativity in achieving
competitive advantage [5].

Effective marketing management is a key element to the success of companies. However,
in many construction companies, marketing is often either misunderstood or completely ignored
due to the difficulties of applying traditional marketing strategies to this industry and its unique
characteristics. This study examines in detail the features of the construction industry and their
impact on marketing management. The work highlights the importance of marketing research and
information systems as critical tools for construction companies, emphasizing the importance of
adequately allocating resources and qualified personnel to effectively support these processes [6].

Construction companies are aware of the importance of introducing marketing into their
management practices to adapt to the dynamically changing situation in the industry, meet
customer needs, remain competitive and improve their business strategies. Despite efforts in
recent years, generalizing the application of marketing strategies in construction businesses
remains challenging due to the unique characteristics of the industry. However, there are a number
of potential strategies that construction firms can consider, especially after gaining insight into
their clients' needs. This paper also identifies research gaps such as marketing implementation,
tailoring marketing approaches based on customer types, and the use of information technology
for marketing purposes [7].

The article analyzes the primary residential real estate market in the Republic of
Kazakhstan. It was found that in order for construction companies in the city of Almaty and the
Almaty region to be able to effectively form and develop sustainably in the market, they need to
use innovative forms and marketing tools. The article also presents the results of an empirical
marketing study among buyers of residential real estate, which confirm that in modern conditions,
consumers in Kazakhstan put forward certain requirements for the quality of housing, as well as
for the level of service before and after the transaction [8].
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This collection of articles and research highlights the critical role of effective marketing
strategies in today's competitive business environment, especially in the construction industry.

The purpose of this research is to delve into the realm of marketing communication within
the context of the construction sector in Almaty, with a specific focus on understanding the tools
and strategies that influence brand formation. Almaty, being the largest city and financial hub of
Kazakhstan, serves as an intriguing setting for examining the dynamics of brand development
within the construction industry. As the city undergoes significant urban transformation and
architectural evolution, construction companies operating within its bounds must navigate a
landscape of shifting consumer preferences, technological advancements, and competitive
pressures.

The research seeks to address several key questions: What are the prevailing marketing
communication practices adopted by construction companies in Almaty? How do these practices
contribute to brand formation and management? What are the perceptions of consumers and
industry professionals regarding the effectiveness of various marketing communication channels?
By exploring these questions, the study aims to offer valuable insights that can inform the
development of tailored marketing strategies for construction companies operating in Almaty.

By contextualizing the findings within the local socio-cultural milieu, the study aims to
provide nuanced insights that are relevant and applicable to construction companies operating in
the city.

Overall, this research endeavors to contribute to the existing body of knowledge on
marketing communication and brand management within the construction industry, with a specific
focus on the Almaty market. By elucidating the key determinants of brand formation and
management, the study aims to equip construction companies with actionable insights to enhance
their competitive positioning and foster long-term brand success in the dynamic marketplace of
Almaty.

The research findings shed light on the diverse array of marketing communication tools
influencing brand formation within construction companies in Almaty, Kazakhstan.

1. Current Marketing Communication Practices.

Construction companies in Almaty predominantly rely on a combination of traditional and
digital marketing communication channels to promote their brands. Traditional channels such as
print advertisements, billboards, and event sponsorships are still widely utilized, particularly for
reaching a broad audience.

However, there is a growing recognition of the importance of digital platforms in today's
marketing landscape. Many companies have increased their investment in online channels such as
social media, company websites, and email marketing to engage with customers and prospects
more effectively.

Despite this shift towards digital marketing, traditional channels remain integral to brand
promotion, especially for targeting specific demographic segments or enhancing brand visibility in
local communities.

2. Local events and exhibitions.

Participating in local construction exhibitions and seminars is an effective way for construction
companies in Almaty to not only demonstrate their services, but also establish valuable contacts
with potential clients and partners. Attending and participating in such events allows companies
to actively interact with industry representatives, exchange experiences and knowledge, and learn
about the latest trends and innovations in the construction industry. Presentation at an exhibition
may include demonstrations of completed projects, new technologies and materials, which will
help attract the attention of visitors and create a positive impression of the company.

3. Direct communications and feedback.
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Direct communications with clients is an important aspect of the work of a construction
company in Almaty. Providing customers with the opportunity to contact company representatives
in person or by telephone creates trust and comfort for potential customers. Prompt feedback on
customer requests and questions allows you to resolve emerging problems and issues quickly and
efficiently, which helps strengthen the company's reputation and increase customer satisfaction.
This approach can also help a company better understand customer needs and expectations and
tailor its services and offerings to suit them.

4. Advertising in local media.

Advertising in local media, such as newspapers, magazines, radio and television, provides an
opportunity to attract the attention of the target audience of the city of Almaty. This may include
publishing advertisements, articles about the company, commercials, or sponsoring programs and
events. The choice of specific media depends on the characteristics of the target audience and the
company's budget.

5. Organization of promotions and special offers.

Holding temporary promotions, discounts, sales or other special offers can attract the attention
of customers and stimulate demand for the services of a construction company. This may be due
to the provision of discounts on certain services, gifts or bonuses for orders, “refer a friend”
promotions, etc.

6. Professional training and consultation.

Organizing free seminars, webinars or consultations on construction and renovation issues
allows a company to establish itself as an expert in its field. This can attract the attention of
potential clients who are looking for qualified advice and guidance, and will also help strengthen
the company's image as a reliable partner.

7. Use of local advertising.

Placing outdoor advertising, banners, billboards or billboards in popular places in Almaty allows
you to attract the attention of passers-by and potential customers. This can be especially effective
on construction sites, shopping malls, high-traffic streets, or other places where the target
audience frequents.

8. Strategies for Brand Development.

The research identified several strategies for enhancing brand development within the Almaty
construction sector. These include:

- Investing in digital marketing capabilities: Companies are advised to allocate resources
towards building a robust online presence, leveraging social media platforms, search engine
optimization (SEO), and content marketing to engage with target audiences effectively.

- Emphasizing brand authenticity and storytelling: Authenticity and transparency
resonate with consumers in the construction industry, as they seek to establish trust and credibility
with brands. Crafting compelling brand narratives and showcasing real-life projects can help
differentiate companies and resonate with customers on an emotional level.

- Prioritizing customer experience: Focusing on delivering exceptional customer
experiences throughout the construction process, from initial contact to post-sales service, can
enhance brand perception and foster customer loyalty. Personalization, responsiveness, and
proactive communication are key drivers of positive customer experiences.

- Monitoring and adapting to market trends: Construction companies should stay abreast
of evolving market trends, consumer preferences, and technological innovations to remain
competitive. Regularly evaluating the effectiveness of marketing communication efforts and
adapting strategies accordingly is essential for staying relevant in a dynamic marketplace.

In summary, the research findings highlight the complex interplay between traditional and
digital marketing communication channels in shaping brand formation within the construction
sector of Almaty, Kazakhstan. By understanding the current practices, perceptions, and



Proceedings of the 5th International Scientific Conference

effectiveness of communication tools, construction companies can develop targeted strategies to
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ETAMW PO3BUTKY MIMHAPOAHOI
TOPTIB/I

Akob EsreHiit Mocnnosny
acnipaHT Kadeapu MiXKHapoAHUX EKOHOMIYHMX BiAHOCKMH [IBH3 “Y>Kropoacbkoro
HaLiOHaNbHOroO yHiBepcuTeTy”

AHoTaujia. Y gocnigkeHi ineHTMdIKOBAHO OCHOBHI €Tanu PO3BUTKY MiXKHApPOAHOI TOPriBAi:
TpaAuUiiHa TOPriBAA, TOPriBas Yepes rnobanbHi NAHLUIOKKA MNOCTaYaHHs, eNekTPoHHA TopriBaa 3
BMKOPUCTaHHAM LMdPOBMX 3acobiB. OxapaKkTepn30BaHO OCHOBHI pyLLii Ta Npobaemn MmixHapoaHOI
TOPTiBAI Ha Pi3HMX eTanax PO3BUTKY.

Knto4oBi cnoBa: mixkHapoaHa TOPriBaA, eNeKTPOHHa TOPriBAA, CBITOBMI PUHOK, LMPPOBMI
PUHOK.

MixHapoaHa TOpriBia NpoWwna TPW eTann pos3suTKY (Tabn. 1) BignosiaHo Ao Teopii
po3pobneHoi P. bonayiHom [1; 2]. Mepwnit eTan, BiAOMUIA AK «neplle po3yKpynHeHHa» (First
Unbundling) abo «TpaanuiiHa Toprieaa», Oy BUKAMKAHUA 3HUMKEHHAM TPAHCNOPTHUX BUTPAT, LLLO
NPM3BENO A0 PO3/iNEHHS BUMPOOHULTBA Ta CNOMKMBAHHA Yepes HaljioHanbHi KOpAoHW. Llel etan
XapaKTepm3yBaBCA NepeBaXKHO TOPriBAet0 KiHLEBMMM TOBApPaMM, LLO NPM3BENO A0 30iNblUeHHA
[OCTYNy CMNOXMBAYiB [0 HOBMX MPOAYKTIB 3-3a KOPAOHY 3a Oifbll KOHKYPEHTOCMPOMOXKHMMM
LiHamuK. ToprosenbHa NoOAITMKA Ha LibOMy eTani byna cnpamoBaHa Ha 3abe3neyeHHs AOCTyny A0
PUHKIB 415 OTPUMaHHSA BUTOA BiA TOPriB/i KiIHLUEBOK NPOAYKLEH.

Tabnmua 1
XapaKTepucTuKy, pywii Ta npobnemum mixkHapoLHOI TOPriB/i Ha Pi3HMX eTanax po3BUTKY
ETan po3BuTKy XapaKTepuCcTuKa PywinHi cuan MuTaHHA
ToprosenbHoI
NONITUKK
TpaaunuinHa - BigokpemneHHs 3MeHLeHHSA MNpobnemun BinbHOro
TOpriBNA BMPOOHMLTBA Ta TPAHCMOPTHMX BUTPAT [ocTyny Ao

CMOXMBAHHA Yepes

MiXHAPOAHI KOPAOHMU

- TopriBna rotToBMmm
TOBapamu

HaLLIOHANbHUX i
perioHaNibHNUX PUHKIB

- 3B'A30K MiXK

Topriena yepes
rnobanbHi
NAHLLIOMKKM
nocTavaHHA

- Koonepauia 3aBoais B
PI3HMX KaTHax
- Toprisna
NPOMIXHMMM TOBapPamm
Ta nocayramum
- 3MiHa poni nocayr,
NpW 3pOCTaHHI
3HaAYeHHA
MiXXHapOAHOro
ayTCOPCUHTY

SHMKEHHA BUTPAT Ha
TPaHCNOPTYBaHHA,
KOOpAMHaLito Ta
TpaHCaKUinHi BUAATKM

3HAHHAMM MPOo
TopriBto, iHBeCTMUIi
Ta nocayrm
- CnpuaHHA Toprisni,
BHYTPILLIHI,
3aKOPAO0HHI
HeTapudHi 3axoam
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EneKkTpOHHa - CnpouleHHA - 3MeHLWeHHA - MoToKkM gaHmnx
ToprienA 3 BMPOOHMLTBA, OTICTUKN BMTPAT Ha - Undpose
BMKOPUCTAaHHAM Ta CNOXMBAHHA, BinbLL TPaHCNOPT, NiAKNOYEHHA
umdbpoBux 3acobis | TpaaMLUiHOI TOPriBai Ta | KOOpAMHALLO Ta, Ha -
GVC Toprisni: enoxa 0bmiH iHpopMmalieto | IHTeponepabenbHicTb
rinep3s'asky - Undposizauis

- TopriBna HEBENMKMMM
obcaramm diznyHMX
TOBapiB i UMbpPOBMX

nocnyr
- 3MiHa xapaKTepy
TOpPriBAi NOCAyramu.

- O6'eAHaHHSA TOBAPIB |

nocayr

[xepeno: cknageHo aBTOPOM Ha OCHOBI [1; 2; 3; ocobucTi aocniaxeHHa aBTopal

Opyruin etan, abo «Toprieaa naHUoXKammn noctadaHHa» (GVC, global value chains trade),
BMHWK BHACNIAOK MOCTIMHOIO CKOPOYEHHA BMUTPAT HA TPAHCMOPTYBaHHA Ta KOOPAMHALtO, WO
[03BOIMANO NiANPUEMCTBAM GparmeHTyBaTK NPOLLECH BUPODHMLUTBA Yepes HallioHaNbHi KOPAOHM
Ta BUKOPWCTOBYBATM MOPIBHAMbHI NepeBary po3TallysaHHA. Ha uboMy eTani npousitana Toprisaa
MPOMIXXHMMM TOBapamM, a CBiTOBe BMPOOHMLTBO 4YaCTKOBO MNepemicTuaoca A0 KpaiH 3
€KOHOMIKOLIO, LLLO PO3BMBAETCA. TOProBebHA MOAITMKA CTaNa CKNAAHILWO0, BKAKOYAKYM NUTAHHA
CNPUAHHA TOPTiBNI Ta 3aKOPAOHHI Npobnaemu, cnpAMOBaHi Ha 3MEHLWEHHA BY3bKUX MiClb Y
NAHUOXKY CTBOPEHHA BapTOCTI.

TpeTih eTan, «uudbpoBa TOPriBAA» abo eNeKTpOHHA TOPriBAs B LMPPOBY €Emnoxy,
0OYMOBNEHNI NOAANBLIMM CKOPOYEHHAM TPAHCMOPTHUX BUTPAT i BMTPAT Ha KoopamHalito, a
TaKOX 3HAYHMM MadiHHAM BUTPAT Ha 0OMIiH inesmum yepes nepegady AaHux abo iHpopmauii. Lis
HOBa epa rinep3’€eAHaHOCTI CTOCYETbCA He auwe umdbpoBOi Toprieai, a TakoxK ¢i3nyHoi Ta
TPaAMLUiMHOT TOPriBAI, WO CTafa MOXANBO 3aBAAKM 3POCTaHHIO LIMGPOBOro 38°A3Ky, WO 36inbllye
[ocTyn Gipm 40 iIHO3EMHUX PUHKIB Y Cnocobu, Aki paHile 6yan HEMOKIMBUMM.

EnekTpoHHa TOPriBAsS BHECNA CYTTEBI 3MiHW B TPaAMLiHY TOPriB/O, LLO NOPOAXKYE HOBI
BMMOTIM [0 iIHHOBAL Ta PO3BUTKY TEOPIN MiXKHAapoAHOI ToprieAi. HaaBHI NnepeayMoBM iCHYOUYMX
TEOPeTUYHMX NIAXO4iB [0 MIKHAPOAHOI TOPriBAi MOXYTb He BiANOBIAATM pPeanbHOMY
€KOHOMIYHOMY CTaHOBMLLY, WO 6aBUTb Ha NOPALOK AEHHWUI iX adanTauito 40 06’ EKTUBHMX daKTiB
TEXHOJIOMNYHOro pPO3BMTKY. BHacnigoK nporpecy pO3BUTKY €NeKTPOHHOI TOPriBai B YMOBaXx
ninxkuTanisauii, «Hosa-HoBa» Teopis Toprieni (M. Menity [4], M. AHTpac [5]), AKa HanbanKye
BigoOpaXKae peasbHUI CTaH CnpaB Yy Cy4acHili CBITOBIM TOPriB/Ai, 3ITKHETLCA 3 CEPNO3HMMMU
BUKIMKAMM.
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Abstract

The article of the authors explores modern aspects of implementing innovative
technologies into the practical operations of second-tier banks, taking into account its adaptive
approach, which is acceptable for Kazakhstan
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The development of innovative technologies in recent years represents an informational
vector not only for the banking sector but also for the entire financial sector of the country. It is
evident that the formation of information flows is associated with transparency and speed of data
processing and dissemination to various users. The quality and timeliness of the information
received play a crucial role in decision-making, including in the sphere of banking services, and
can lead to successful risk minimization. The government's commitment to implementing
innovative technologies allows for the activation not only of the banking sector but also of the
functioning of the entire real economy sector. Furthermore, this has become a priority direction
in the country's economic development strategy for the current period.

Taking into account contemporary global trends, banks strive to utilize financial resources
as actively as possible with minimal risk to themselves. Such an innovative approach stimulates
structural shifts in the development of the real banking sector and fosters competition among
economic entities and the entire national economy as a whole. In the long term, the development
of innovative banking technologies may become the primary priority for banking organizations
and a catalyst for improving the quality of banking products and services, even considering
international standards. As a result, the development of each individual credit institution shapes
a balanced and thoughtful policy for the development of the entire banking sector, considering
modern economic realities. The existing innovative approach creates certain prerequisites for
expanding the range of banking projects and services, as well as improving customer service in a
commercial bank, which overall determines the level of efficiency and prospects for banking
development. The improvement of the quality and range of banking products is based not only
on their development but also on increasing transparency in information provision to both
customers and the bank itself. Consequently, the use of financial innovations is relevant at various
levels of a country's development. In recent years, the emergence of information technologies
has allowed the banking sector not only to process vast amounts of data but also to significantly
enhance information services to the population, providing more necessary and interesting data
on the most relevant issues [1].

The emergence of a modern technological framework for client interaction has stimulated
a significant leap in information services provided to both actual and potential bank clients. An
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important driver of the development of modern banking technologies is the level of informational
readiness of bank clients to embrace innovations and engage in self-learning. Not everyone is
immediately prepared to accept banking innovations to the extent proposed by credit institutions.

Viewing the banking sector as a provider of financial flows formation allows us to conclude
that the use of banking innovations not only enables credit institutions to utilize modern and cost-
effective technologies but also to refine and compete in the market as innovation hubs,
diversifying cash flows based on the need for their placement. Despite the attractiveness of
developing innovative activities in the banking sector, the main threat to stabilizing its functioning
is posed by banking risks, including innovative risks.

The development of new banking technologies, as well as their promotion in the market,
does not always allow for the calculation of possible bank development scenarios. Therefore, the
development and classification of banking and financial innovations help identify potential risks,
considering the specific activities of any particular banking institution. The practical
implementation of various banking technologies is not always adaptable to economic realities,
hence the systematization of potential risks is an integral part of any bank's operations. The
advancement of banking services enables not only the provision of various banking services but
also the formation of data sets that need to be processed and stored.

In this context, we believe that the use of modern banking technology allows for the
formation and processing of vast amounts of data, enabling the accumulation of customer data
and consideration of potential risks. The level of development of banking institutions is largely
determined by their level of advancement, taking into account the efficiency and competitiveness
of the bank, which, in turn, is characterized by the level of innovation and technology adoption of
any commercial bank, whether it be the implementation of new banking products, technologies,
or processes. Banks store a large volume of information: customer profiles, transaction histories,
communication records, internal data, which can lead to storage systems being inflated to
terabytes, and in some banks, even petabytes. In this regard, modern innovative technologies are
of significant interest. Big Data is one such modern innovation, driven by the need to optimize the
processing and storage of vast amounts of information [2].

The utilization of heterogeneous information compels modern banks to correlate not only
data sets but also the potential for using these sets in various formats across different user
categories. Consequently, it involves vast volumes of homogeneous data, which can not only be
stored using another banking technology called "Cloud" but also allows access to qualitatively new
information at any moment deemed relevant for the bank.

The integration of Big Data technologies in the development of banking activities is primarily
aimed at improving the level of service, particularly in its qualitative aspect. In turn, the use of this
new banking technology allows for the interpretation of results considering the bank's
capitalization level and liquidity, as well as determining the risk potential during various banking
operations. Credit operations hold a special place in the bank's activities, and Big Data technology
enables the active application of new banking products and services, including optimizing these
banking operations. Given the active nature of these operations, this technology is indispensable
for collecting and processing information about customers during credit and investment
transactions. The selection and personalization of existing banking products for specific bank
clients are facilitated by Big Data technology, including the implementation of the "Next Best
Action" concept. Innovative scenarios of interaction between banks and clients during active
operations are outlined below. The proposed Big Data technology can be utilized at several stages
of the bank's operations. For example, during the collection and processing of primary
information, it enables the bank not only to gather client data but also to identify their
preferences. From a risk assessment perspective, this technology allows analyzing a client's credit

history based on data collected from other banks.
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It is noted that the internal security service, which is the first to interact with the client,
utilizes primary information to prepare the decision regarding the possibility of further
collaboration with the client. Based on the analysis of the current situation, the bank regulates its
marketing communication management system. Considering the compiled data, bank clerks
determine the current demand for specific banking products and propose advertising campaigns
for available banking products and services, including through social networks. Big Data
technology allows for a prompt marketing response to specific types of innovative banking
products based on client interest. Taking into account client preferences, the bank, armed with
processed information, can specify and personalize specific banking products and operations that
may be in demand by real and potential clients. Considering another scenario for the development
of Big Data innovation technology, it can be used in the operations of a call center. It is precisely
the operations of this center that enable the development of consulting activities for banks. By
making calls and clarifying specific issues, operators obtain the most important and timely
informative data, which can then be used to enhance the quality of service for their clients.
Currently, two main directions of Big Data technology usage are identified (Table 1).

Table 1 - Directions of using Big Data technology in conducting active banking operations

Customer Profilling Marketing Research

Data Analysis from Internal Banking Systems and
External Sources, including open government
databases, loyalty programs, information from
collection agencies, social networks, and other|
sources. Analysis of banking transactions.
Analysis of data obtained from ATMs and other

Determining correlations. Utilizing new sources
of information. Enhancing the quality and
timeliness of decisions made regarding
personalizing client offers (such as loans and
investments). Customer retention through new.
and compelling offers (for example, monitoring

banking equipment. market and lending conditions). Development of
new unigue services.

Note - the table is compiled based on source data. [3]

Despite the uniqueness of this development, there are certain challenges for promoting this
technology in the market of banking operations and products. [4]:

— Ensuring data security and confidentiality;
— Lack of qualified personnel;

— Limited accumulation of information data in the real economy sector considering the
volumes of Big Data;

— Given the existing and tested information systems, there is uncertainty in implementing
new banking technologies;

— The introduction of a new banking technology into the market is associated with high
costs not only for its implementation but also for testing in the market of banking services, limiting
the circle of bank clients willing to use this technology.

At the current level, the implementation of Big Data banking technology is hindered by the
high level of risks associated with the rise of fraud. On the other hand, this very system actively
combats fraudsters by collecting and processing information on potential non-standard and illegal
operations, preventing banks from engaging in knowingly unlawful or gray transactions. This
characterizes the development and expansion, as well as the enhancement of security system
protection quality. Hence, the second step in using and developing the Big Data system involves
modeling possible system development scenarios and predicting potential crisis or risk situations
in the bank's operations considering the current moment.

The economic impact of implementing Big Data is measured by analyzing the growth of



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland

services provided. For instance, the implementation of Big Data in a bank led to a 2.8% increase
in the volume of services provided, resulting in a 0.9% increase in the bank's net profit.
Considering it's a large retail bank, the costs of implementing the technology were recovered in
the first year of use. It is evident that the bank should adopt a specific strategy to optimize its
operations and consider potential collaboration scenarios with other banks. Promising data
sources play a significant role in the Big Data strategy.

Among them could be any repositories and services, unprocessed data from devices used
by the company, and user data. Any source of data could potentially be valuable if the information
provided enhances the value of the entire dataset for the business. By utilizing such technologies
in their operations, banks can more optimally utilize their resources and minimize losses from
inefficient investment spending. Additionally, the use of new technologies significantly impacts
the quality of banking services provided and banking operations, stimulating the exploration of
new channels for delivering banking products and ensuring a competitive level of the bank in the
market of banking products and services.

Thus, by utilizing modern innovative banking technologies, banks achieve their successful
development, which significantly influences the overall progress of the banking sector. The
innovative development of the banking sector serves as a priority direction for modernizing the
activities of banks, as well as the economy as a whole.
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Mcnonb30BaHME HEMPOMAPKETUHTA B
pa3paboTKe peKkNaMHbIX KAMMaHMM KaK
Cnocob NoBbILWEHNS
KOHKYpPEHTOCNocobHoCcTM bpeHaoB

Tycynbekos C.H.

MarnctpaHT, Aamatel MeHeakMeHT YHuBepcuTeT, r. Aamartsl, Pecnybavka KasaxcraH

AHHOTauMA. B AaHHOM cTaTbe PacCMOTPEHbI MCTOYHMKM MO TEMaM HEMPOMAPKETUHIA,
dbopmmpoBaHnUM BPEHAOBOM WMAEHTUUYHOCTW, YAYYLLIEHMM BOCMPUATMA noTpebutenem, a Takxke
npoBeAeH aHanM3 YCMewHoro WMCNoib30BaHWA HEMPOMAPKETMHIra B CO34aHWUM  PEKNAaMHBbIX
KaMnaHWM.

Lenb nccnenoBaHusa 3akatodaeTca B onpeaeneHnn adGeKTMBHOCTU HEMPOMAPKETUHTa B
pa3paboTKe peKNamMHbIi KaMnaHU, Kak cnocob MoBbILLEHMA KOHKYPEHTOCNOCOOHOCTN BpeHa0B
KaszaxctaHa. CobpaHbl BTOpMYHbIE AaHHble HA OCHOBaHMKW 0630pa Hay4dHbIXx PaboT 1 nNposeaeH
aHaNM3 yCMewHoro MCrno/sib30BaHUA HEMPOMAPKETMHIA MpU CO34aHUM PEKNAMHbIX KamMnaHuM.
AHanu3 TaKMX PEKNaMHbIX KaMMaHWi MNO3BOSMA BbIABMTb MNPEMMYLLECTBA U HeAOCTaTKu
NPUMEHEHNA HEMPOMAPKETMHIA 1 NMOHATb Kak Hanbonee addeKkTMBHO cHOPMMPOBATL KOHLLENUMIO
peKnaMbl C yHETOM NCUXON0TMM NOTPebUTeNA.

KnioueBble cCnoBa: HeMPOMAapPKETUHI,  KOHKYPEHTOCMOCOOHOCTb, peknama, noseaeHue
noTpebutenei, bpeHA0BasA MAEHTUYHOCTb

AHHOTaumA. byn makanaga HeMpoOMapKeTWHr, OpeHn, CaMKecCTiriH  KanbinTacTbipy,
TYTbIHYLWbINAPAbIH,  KabblngayblH — »KakcapTy  TaKplpbiNTapbl  OOMbIHWA  AepeKkKe3aep
KapacTblpblnaabl, COHbIMEH KaTap *KapHamasblK HayKaHAapAbl Kypyaa HEMPOMAPKETUHITIH, CaTTI
KONAaHbIAYbl TandaHaabl.

3epTTeyaiH maKkcaTbl — KasakcTaHaarbl bpeHaTepain, 6acekere KabineTTifiriH apTTbipyablH,
YKaHa TacCini peTiHAe *apHamMaiblK HayKaHdapAbl AaMbITyaafbl HEMPOMAPKETUHITIH, TUIMAINITIH
aHbIKTay. fblnbIMM  KyMbICTapAbl WOAY HerisiHAe KOCbIMLWA AepeKkTep XUHaANAbl KaHe
YKapHamaablK HayKaHaapAabl Kypyda HEMPOMAPKETUHITIH, C3TTI KOAAaHblNybIHA Tanaay *Kacanabl.
MyHZal KapHamanblK HayKaHaapAbl Tangaay HEMPOMAPKETUMHITI KONAaHYAbIH apTbIKLWbIIbIKTAPbI
MeH KeMLWINiKTepiH aHblKTayfa MyMKiHAiK 6epa,.

Herisri cesgep: HepomapKeTuHr, 6acekere KabineTTinik, »KapHama, TYTbIHYLWbl MiHE3-KY/Kpbl,
H6peHa CaMKeCTIri

Annotation. This article reviews sources on the topics of neuromarketing, the formation of brand
identity, improving consumer perception, and also analyzes the successful use of neuromarketing
in creating advertising campaigns.

The purpose of the study is to determine the effectiveness of neuromarketing in the
development of advertising campaigns, as a new way to increase the competitiveness of brands
in Kazakhstan. Secondary data was collected based on a review of scientific works and an analysis
of the successful use of neuromarketing in creating advertising campaigns was carried out.
Analysis of such advertising campaigns made it possible to identify the advantages and
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disadvantages of using neuromarketing.

Keywords: neuromarketing, competitiveness, advertising, consumer behavior, brand identity

BeeneHue

AkmyaneHocme. CTaTbA OKa3blBAeTCA BeCbMa aKTya/lbHOM B KOHTEKCTE COBPEMEHHOM
HbusHec-cpeapl MU MapKETUHIOBbIX TeHAeHUMM B KasaxctaHe. C pOCTOM KOHKypeHUMM B mMupe
6peHa0B M NPOAYKTOB, 3PPEKTUBHbIE PEKAAMHbIE KaMNaHWM CTAHOBATCA KAtOYEBbIM (GaKTOPOM
[N19 BbIXKMBAHMA M NPUBAEYEHUA BHUMAHWUA NoTpebuTeneit. Micnonb3oBaHe HeMpoMapKeTUHra
Kak MeToda aHanM3a BOCMPUATMSA M peakuuin notpebuTteneit Ha peknamHble cooblieHms
CTQHOBUTCSA CYLLECTBEHHbIM GaKTOPOM B GOPMMPOBAHMM MOAEHTUYHOCTM OPEHA0B M MOBbIWEHMM
MX KOHKypeHTOCmocobHOCTM. TaKkaa CTaTbA MNPM3BaHa MOAYEPKHYTb BAXKHOCTb WMHTErpauun
HEMPOMApPKETMHIAa B Npouecc pa3paboTKM  pekNaMHbIX  KaMnaHui  ana  yBeandeHua
npuBAeKaTenbHOCTU N 3GDEKTUBHOCTM BPEHI0B Ha Ka3axCTaHCKOM PbIHKeE.

Llenb AaHHOM CTaTbM NPOBECTU OLLEHKY 3GDEKTUBHOCTU NPUMEHEHWA HEMPOMAPKETMHTA B
KOHTEKCTe pa3paboTKM peKNaMHbIX KaMMnaHWI C y4eTOM YBEeIMYEHNA KOHKYPEHTOCNOCOOHOCTH
bpeHaoB. OHa HanpasaeHa Ha M3y4YeHne K aHaIM3 UCTOYHMKOB, CBA3AHHbIX C HEMPOMAPKETUHIOM,
OpeHA0BOM WMAEHTUYHOCTM W BOCMPUATMA NOTpebuTenei, C LENblo BbIABAEHMA YCMellHbIX
MEeTO/ZI0B MCNONb30BaHMA HEMPOMaPKETUHIa B CO34aHNN 3PDEKTMBHBIX PEKNAMHbIX KaMMaHM.
Takoe uccnefoBaHWeE MO3BONUT BbIABUTb MOTEHLMAN HEMPOMApPKETUHIA KaK MHCTPYMEHTa AnA
YAYYLWEHUA PEKNAMHbIX CTpaTerMil M NOBbIWEHUA KOHKYPEHTOCNOoCOOHOCTM OpeHaoB Ha
Ka3aXCTaHCKOM pPblHKE.

TeopeTnyeckaa 3HAYMMOCTb AaHHOW CTaTbM 3aKNOYAETCA B CMCTEMATM3aLMK M aHanu3e
MCTOYHWKOB, CBA3AHHbIX C HEMPOMAPKETUHIOM, BPEeHA0BON MAEHTUYHOCTLIO M BOCMPUATMEM
noTpebutenet B KOHTEKCTe peKNambl. [1paKTMyecKaa 3HAYMMOCTb CTaTbW 3aKNOYaeTCcA B
BbIABNIEHUWN YCNELWHbIX NPAKTUK NPUMEHEHWA HepoMapKeTUHra ana 3GdeKTMBHOro co3aaHuA
PEeKNAaMHbIX KaMMNaHWI 1 NOBbIWEHNA KOHKYPEHTOCMOCOHHOCTM BpeHAOoB.

MeTtoapl

C6op BTOPMYHbLIX [AAHHbIX OCYLLECTBAANCA C MOMOLLbIO BTOPUYHOM WMHDOpPMaLMK,
OCHOBAHHOM Ha aHanM3e Hay4yHblX cTaTel. TeopeTMYecKol OCHOBOM [A/1a NpoBeAeHUA
MCCNea0BaHUA NOCAYKMUAN TPYAbl OTEYECTBEHHbIX M 3apyBOeXKHbIX y4EHbIX MO TEME UCCAeL0BaAHMA.
Ha ocHoBaHun cobpaHHOM nHbopMaLMM Dbl COCTAaBAEH aHa/iM3 MO BOMPOCAM MPUMEHEHMUA
HeMpPOMapKeTMHra, GOpPMMPOBaHUM OPEHAOBON UAEHTUYHOCTM, YAYYLWEHWMM BOCMPUATUA
noTpebuTenem, a TaKKe MNPOBeAEH aHaAM3 YCMEeWwHOro MCNo/ib30BaHWA HEMPOMapKeTUHra B
CO3/[aHNMN PEKNAMHbIX KaMMaHWN.

B xoae nccnenosaHma H6bI10 PACCMOTPEHO MPAKTUYECKOE NPUMEHEHWE HEMPOMAPKETUHIa
B PEKJIaMHbIX KaMMNaHMWAX Ha OCHOBe 3apybekHoro onbITa.

JlnutepaTtypHbIii 0630p
B HacToAllEee Bpema BOMPOCbl HEMPOMAPKETUHra MHTEPECYT Y4YeHbIX He TONbKO C
Hay4YHOM, HO W MPAKTMYECKON TOYKM 3peHua. E. MpeunillkMHa B cBoel paboTe, Ha npumepe

TYPUCTUYECKUX NPeanpuaTUIA, packpblia CTENEHb BaXKHOCTb PEeKAaMHbIX KaMNaHUI, Kak OaMH 13
rNaBHbIX GAKTOPOB KOHKYPEHTOCMOCOOHOCTM KOoMNaHmu. B cBoeit paboTe aBTOp TaKKe yKasan
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OCHOBHble  QYHKLWMKW, OCHOBHblEe BMAbl aHAAM3a PEKNAMHOM AeATENbHOCTW, a TaKXke
HeTPaAMLUMOHHbIE METOAbI peKiamsbl [1].

A. M. KasbibaeBa, M. P. CmbikoBa, H. . CoxaTckaa B cBoel paboTte nposenu o630p
MEeTO/I0B HEMPOMAPKETUHIA N PE3YNbTaTbl MPAKTUYECKOTrO UCCAeA0BaHNA, HAaNPaBNEHHOTO Ha UX
ncnonb3osaHMe[2]. bonbloe BHUMaHWE yAeNeHO Pa3NNYMAM MeXAY METOAAMM, U3MEPSIOLLMMM
MO3TOBYIO AKTMBHOCTb, BM3yanM3aUMM U HeABHbIMM MeToAaMW. Pe3ynbTaTbl MCCAeA0BaHUSA
BK/OYalOT B cebs o06o0b6lieHne OCHOBHbIX METOA0B HEeWMpPOMapKeTMHra U CpaBHeHue
3MOLMOHAIbHOrO BOCNPUATMA 06pa3oBaTe/IbHbIX MAATGOPM C KNAaCCUYECKMMM MEeTOAaMM ONpocCa

CbicoeBa E.B. B cBoel paboTe paccmaTpuBaeT  BAWSHWE  pPeKNambl  Ha
KOHKYPEHTOCNOCOOHOCTb OpraHM3aUmMmn B PasindHbix chepax obLecTBEHHON Xn3HU[3]. ABTOp
BblAENAET PONb PekNambl B MHPOPMAUMOHHOM MPOCTPAHCTBE M €e Ba)KHOCTb B YCMewHOM
pa3BMTUM BusHeca. Peknama HanpaBneHa Ha npeaocTaBneHWe MNokynaTenam MHpopmauum o
NpoAayKTe, A0MKHA OblTb NPaBAMBOMN M COOTBETCTBOBATb PeasibHbIM XapaKTepUCTMKam ToBapa.
AKUEHT AenaeTca Ha TOM, YTO peKlama CTUMYANPYET yaydlweHne npoayKkumm, GopmmnpyeT cnpoc
M CNOcOBCTBYET KOHKYPEHUMMN Ha PbIHKE .

Opasranuvesa 3. B cBoel paboTe nccneayeT KOHLEMUMIO KOHKYPEHTHbBIX MPEUMYLLECTB U UX
3HAYMMOCTb O/1A YCNewHon AeATeNbHOCTM KomnaHuuin[4]. CTaTbA pacKpbliBaeT CyLHOCTb
KOHKYPEHTHbIX MPENMYLLECTB, aHAaNU3MPYeT CTpaTernmn U npeanaraet TeopeTuyeckne Moaenm ana
pa3paboTKM abPeKTUBHbIX cTpaTernn, NO3BONAIOLLMX KOMNaHMAM OCTaBaTbCA
KOHKYPEHTOCNOCOOHbIMM Ha pbiHKe. ABTOP NOAYEpKMBAET HeobXOAMMOCTb MOCTOAHHOIO
OTCNEXMBAHMA M aHANM3a CTPaTerit KOHKYPEHTOB ANA ONepaTUBHOM peakLmm 1 NoALepKaHmA
BbICOKOM NO3ULMM Ha PbIHKE.

Temupbekosa  A.b. nuccnefyer  BaXKHOCTb  BpeHAMHra  anA noBbIWEeHMA
KOHKYPEHTOCNOCOOHOCTN OTeYeCTBEHHbIX TOBapoB B KasaxcTaHe[5]. CraTbAa 0xBaTbiBaeT
TeopeTnyecKkne 1 NpakTMyYeckme acnekTol OpeHAMHra, onpeaenaeT ero 3Ha4eHe U pasanyma ot
TOBApHOro 3Haka. OHa TaKXe BblAENAET OrpaHMyeHUA W npeasaraeT NyTM BHeApeHus bpeHa-
MeHeXXMEeHTa Ha Ka3aXCTaHCKWUX NPeanpuAaATUAX, aHaNM3MpyeT 3aKOHbl CO34aHMA YCMewWwHoro
bpeHaa 1 cnocobbl yaydweHMA NPOABUMKEHMA OTEYECTBEHHbIX TOBAPOB.

bogxrya [.A., Opnosa E.A. paccmaTpmBaloT pasaMyHble MOAXOAbl K OnpeaeseHuto
HEMPOMAPKETMHIOBbLIX WCCAEA0BaHWM, npeacTaBieH 0630p OCHOBHbLIX WMHCTPYMEHTOB 3TOM
o61acTn 1 obey)KaatoTCcA UX NPEMMYLLECTBA M HEAOCTATKM MO CPAaBHEHMIO C TPAAMLMOHHbLIMMK
COUMONOTNYECKMMIN MCCnenoBaHNAMM[6]. ABTOpPbI NMOAYEPKMBAKOT MPAKTUYECKYK 3HAYMMOCTb
HOBATOPCKOro MeTo1a aHann3a noseaeHma notpebutenein ana ycnewHoro segeHns busHeca.

[Ttunnep M.B. B cBoen paboTe nccaeayeT Ba*KHOCTb BbICOKOM KOHKYPEHTOCNOCOBHOCTH
ON5 YCNEeLWHOoro BbiXMBaHNA GMPMbl Ha PbIHKE Ha A0/ITOCPOYHON OocHOBe[7]. ABTOP pacKpbiBaeT
TEOpPEeTUYECKME AaCMEKTbl OUEHKM KOHKYPEHTOCMOCOBHOCTN NpeaAnpuATUiA, 0OCyKAaeT MeToAbl U1
XapaKTepPUCTUKM  3TOro  noHATMA. CTaTbA 3aTparMBaeT pPas3/IMYHble METOAMKM  OLEHKM
KOHKYPEHTOCMNOCOBHOCTM M NOAYEePKMBAET HeOobXOAMMOCTb KOMMIEKCHOro aHanusa Ans
onpeaeneHna KOHKYPEeHTHOM CTpaTernu.

B csoelt pabote AHeHko M.B. uccneayeT KoHuenuuioo "maeHTUYHOCTM 6peHaa" Kak
LeneHanpasneHHoro obpasa bpeHaa[8]. OHa pa3pabaTbiBaeT aAropuTM MOCTPOEHWUS CUCTEMBI
cTpaTernn bpeHaa, yYnTbIBAIOLWLEN KOPNOpaTUBHblE N BU3HEC-CTPATErMM, BKAKOYAIOLWMN aHanns3
PbIHOYHOWM CUTyaLMM, IKOHOMMUYECKOTO COCTOAHWMA W MAPKETUHIOBOW AeaTenbHocTu. PaboTa
TaKXXe paccMaTpMBaeT COBPeMeHHble noaxoabl GOPMMPOBaAHUA WMAEHTUYHOCTM OpeHaa Ha
noTpebutensckom u B2B pblHKaxX, npegnaraa 3TM NoAXoAbl ANA 3ddeKTUBHOro bpeHA-
MeHeKMEHTa .

CbicoeBa E.B. nccnenyer BAnAHME peknambl Ha KOHKYPEHTOCNOCOOHOCTb OpraHM3aLmii B
Pa3NnYHbIX cdepax OOLLeCTBEHHOM KWM3HW. EE cTaTbAd oOCy)KAaeT ponb peknambl B
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MHOOPMALMOHHOM NPOCTPAHCTBE, NOAYEPKMBAA BAXKHOCTb PeKAaMbl B NpoLecce npuobpeTeHna
M MCNONb30BaHWA NpoayKumMm[9]. OHa paccmaTpmMBaET a/iTOPUTMbl PeLIEHNA 3aZay PeKnambl B
3aBMCUMMOCTM OT 3BOOUMM PbIHKA, @ TaKXKe BblAeNsAeT BaXKHOCTb NPaBAMBOCTM M COOTBETCTBMA
MHbopMaLMM peanbHOCTU A4 YCNEeWHOM PeKNaMHOM KamnaHun. AsTop obpallaeT BHUMaHWe Ha
TO, KaK peKknama CTUMYAMpyeT COBEepLIEeHCTBOBaHME TOBAPOB, MCMOAb3YyEeTCA B KOHKYPEHTHOM
b6opbbe, dopmmpyeT cNpoc M MOMOraeT BbIBECTU HOBYK MPOAYKUMIO HA PbIHOK, MOAYEPKMBAA
3HAYMMOCTb COTPYAHNYECTBA B PEKNAMHOM AeATENbHOCTM AN AOCTUNKEHUA BbICOKMX PE3Y1bTaTOB
B BusHece.

AmunpxaHosa P.M., Tarmposa K.M., HaxmytamHoBa C.A. paccMmaTpuBaltOT CyTb
HEeMPOMAPKETUHTIA, aHAIM3MPYIOTCA OCHOBHblE METOAbl M3MEepPEeHMA MO3TOBOW aKTUBHOCTM U
BbIABAAKOTCA WX npemmyulectBall10].. OTmeyeHbl OCHOBHblE MNPUHUMMNLI HEUXPOMAPKETUHT],
NPUMEHAEeMble K pPeKNamMHbiM COOBWEHNAM, WU NpPeacTaBAeHbl NEepPCneKkTMBbI Pa3BUTUA 3TOM
obnactn. ABTOpPbl [OKa3blBalOT HEOBHXOAMMOCTb WMCMONb30BAHWUA HEMPOMapKeTUHra AnAa
BbIABAEHMA NOTpebHOCTEN NoTpebuTens.

CyrmHa KO.E.  wnccneayeT posb  MeXAyHAapOAHOrO  MapKeTWMHra B PasBUTUM
B3aMMOOTHOLWEHWI Npon3BoauTener Ha BHEWHMX pbiHKax[11]. OHa obpallaeT BHMMaHWE Ha
BAaXKHOCTb MeXAYHapOAHOro MapKeTMHra, KOTOPbIM MOMOraeT KOMMNaHMAM YCTaHOBUTb CBA3M C
NOTeHUMaNbHbIMX NAPTHEPAMM, HAXOAUTb HOBbIE PbIHKM 1M ONpPeaennTb CBOUX NoTpebuTenei 3a
rpaHuuen. CTaTba TakKe OCBeLLaeT 3HaYeHNe HEMPOMAPKETUHIA KaK MHCTPYMEHTA 414 U3yYeHNA
NOACO3HATENbHbIX PeaKkuui notpebuTeneit Ha MapKETUHIOBblE CTUMY/bl, 0ObeAWHAA ero c
HOBeMWMMKN pa3paboTkamm B Ncmxonormm n Hepodusmonormm. B paboTe paccmaTpmBaeTca
3HaYeHWe CTPaTermyeckoro NAaHMPoOBaHMA B 061aCTM HEMPOMAPKETUMHIA ANA MEXAYHAPOAHbIX
KOMMNaHWI 1 BbIAENAOTCA OCHOBHbIE 3Tanbl MAaPKETUHIOBOrO MAAaHMPOBAHMA, BKIOYAA BbIBOP
cTpaTerMm NpoaBM»KEeHNA TOBAPOB M YCAYT.

B LeNOM MOXHO OTMETUTb MHOFOrPaHHOCTb MOAXO40B MCCAefoBaTener K BOMPOCam
HEMPOMApPKETUHIa, KOHKYPEHTOCMOCOHOHOCTM 1 BpeHAMHra, HO BCe UCCNeAL0BaHUA OnpeaenatoT
3HAYMMOCTb KaXKJ0ro HanpasaeHua B pa3paboTke KOHUENLMM PEKNAMbI.

Pe3ynbTaThl

Mcxoaa M3 npeacTaBAeHHOro anMTepaTypHoro ob3opa, pesynbTaT UCCNeoBaHUa MOXKET
BK/1t0YATb CAeAytoLLMe K0YEBble BbIBOAbI:

e PaccmaTtpuBas posib PeKaamMbl B KOHKYPEHTOCMOCOOHOCTM, MOXKHO OTMETUTb, YTO
60/bloe KOAMYECTBO HayyHbIX PaboT MNOAYEPKMBAIOT Ba)KHOCTb pPeKJambl B
YCMNeLWwHOM KOHKYpeHTHOM bopbbe Ha pbiHKe. Peknama CTUMyAMpYeT yaydlieHune
NPoAyKUMM, GOPMMPYET CNPOC, MOMOTaeT B KOHKYpeHTHOW 6Oopbbe v npwu
BbIBEAEHNN HOBOM MPOAYKLMM Ha PbIHOK. OHa TaKXKe aKLUEeHTUPYeT BHUMaHMe Ha
COTPYAHMYECTBE B PEKNAMHOW AeATeNbHOCTU AN [OCTUMKEHMS  BbICOKMX
pe3ynbTaToB B OM3Hece.

e lccnenoBaHMs BOMPOCOB MO HEMPOMAPKETUMHIY OTMEYatoT ero 3Ha4yMMoCTb ANS
MOHMMaHWA NOACO3HATE/bHbIX pPeakuuii noTpebutenernr Ha MapKEeTUHIOBbIe
CTUMY/bl. 9TV METO/bl MOTYT AONONHUTL TPAANLMOHHbIE NCCAeA0BAHNA U MOMOYb
BbIABUTb MoOTpebHOCTM noTpebuTenel, MoOHATb 0COHBEHHOCTM noBeAeHUA
noTpebuTenen M Kak yny4ywmnTb BOCNPUATMA MpeaocTaBnsemont nHbopmaLmm B
pekname.

e OTaenbHble  paboTbl MNOCBALLEHbI 3HAYeHUIO OpeHAMHra ANA NOBbIWEHUS
KOHKYPEHTOCNOCOOHOCTM TOBApPOB M OCODEHHO aKTya/M3MpyroTCcA  BOMPOCHI
WOEHTUYHOCTM  OpeHaoB.  MaeHTMYHOCTb 6GpeHaa  paccMaTpMBaeTcs  Kak
LlesieHanpaBaeHHbI 0bpas bpeHaa, KOTopbii TpebyeT CUCTEMHOW cTpaTeruu,
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YYMTbIBAOWEN Pa3ANYHbIE aCMEeKTbl PbIHOYHOW CUTyaUMUM M MAPKETUHIOBOM
[eATeNbHOCTM, a TaKKe 0COBEHHOCTU NoBeAeHUsA noTpebutenelt U BbIABNEHHbIX
NoTPebUTENbCKUX LIEHHOCTEN B MPOAYKTE UK yCayre.

e [IpoBeaeHHble NCCNeA0BaHWA NOKa3aan, YTo B paae paboT yyeHble NoAYEePKMBAOT
BAaXHOCTb ~ MEXAYHAapOAHOTO MAapKeTWHra ANA  YCTAHOBNEHMA CBA3EM C
NOTEHUMANbHbIMW  MAapTHEPaMK, OTKPbITUA HOBbIX PbIHKOB W MOHWMAHMKA
noTpebHocTen NnoTpebuTtenen 3a rpaHuLen. HeMpomapKeTUHT TaKKe BblaenaeTca
KaK BaXHbl WMHCTPYMEHT ANA M3y4eHWA peakuui noTpebuTeneit Ha BHELIHWUX
PbIHKaX.

Ha coBpemeHHOM 3Tane aHaAM3 OMbITa MNpeaplaylinx UCCNefoBaHWI NMOKa3biBaeT, YTo
PACCMOTPEHbI M MPOaHaIM3MPOBaHbl MHOXECTBO YCMELUHbIX KEWCOB MCMO/b30BaHWA METOAMK
HENPOMAapPKETMHIa 3apyberKHbIMN KOMMAHUAMM:

e KomnaHua PepsiCo Mcnonb3oBana MeToAbl HEMPOMAPKETUHI ANA yAyYlWeHUs
[M3aiiHa YNaKoBKW. B xofe HEMPOMapKETUHIOBbIX MCCNeA0BaHNIN U3yYanun, Kakue
uBeTa, WPUDTbI U 3NEMEHTLI AM3aliHA BbI3bIBAtOT B0/1€€ CU/IbHbIE IMOLMOHANbHbBIE
peaKkuun y notpebutenen, 4tobbl CcO3a4aTb YMaKOBKY, KoTopas bbiia Obl Honee
npuBAeKaTeNbHON ANA LLeNeBOM ayAUTOPUK.

e HelpomapKeTMHroBble uccaenoBaHMAa OblaM MCNONb30BaHbl Ana Super Bowl
peknambl. HeKoTopble KOMMaHWW, peknamupyrowmeca BO BpemMa TpaHCAAUMUK
Super Bowl, ncnonb3oBanu MeToabl HEMPOMAPKETUHIa A1A TECTUPOBAHMA CBOMX
PeKNaMHbIX POAMKOB A0 MOKasa Ha TenesuaeHun. OHM U3yYann peakumm mosra
3puTenen, 4Tobbl OnpeaenuTb, KakMe MOMEHTbl B peKJame  Bbl3blBatoT
HanbonblWee BHUMAHME N SMOLMOHANIbHOE BO3AENCTBME.

e Google npMeHana HEMPO-NPUHLUMUMLI B AM3alHe obbasneHnin. Google nposoann
nccnenoBaHMA, UCMOJb3ys HEMPOMAPKETUHT ANA ONTUMU3ALMM AN3aMHA OHNANH-
obbABNEHMA. B npouecce uCCNeLOBaHWA M3y4Yanu, Kakue Tunbl 0ObABAEHUM
BbI3bIBAtOT HONEE CUBbHYIO PeaKkLMio y NoNb3oBaTeNel n NpUBOAAT K Honbwemy
KO/NIMYECTBY K/AWMKOB, YTO MO3BOMIMAO WM  YAYYWWTb AM3aMH  PEeKNaMHbIX
MaTepmanos.

e BMW uncnonb3oBana HEMPOMAPKETUHT A1A OUEHKW peakuum Ha peknamy. BMW
MCNONb30Bala METOAbl HEMPOMAPKETMHIA A1A aHa/M3a peakumn notpebutenen
Ha WX peKknamHble KamnaHuu., OHM M3y4anum akKTMBHOCTb MO3ra, YTOObl MOHATH,
KaKMe acrneKTbl peKkaambl BbI3bIBAtOT 60/1€e CM/bHbIE SMOLUMOHAbHbBIE PEAKLMN U
cnocobeTeytoT GOPMMPOBAHMIO MO3UTUBHOIO BOCNPUATMA BpeHaa.

o [lpumeHeHMe HeMPOMAPKETUHIA B TENEBU3NOHHOW PEKIAaME MCMOIb30BaNI0Ch A
MOHMMAHWA BOCMPUATUA pPeKNambl NoTpebutenammn.  HekoTopble KOMMaHUK
TENEBM3NOHHOrO PEKNAaMHOro KOHTEHTA MCMO/b3YIOT HEMPOMAPKETUHT  ANA
M3y4YeHUs peakumn 3puTesnelt Ha CBOM peKamMHble POIMKKU. AHaNU3NPYA AaHHbIe
HEeMpo-UCCNeloBaHNI, OHM MOTYT OMpPeaennTb, KakuMe 3SNEeMEHTbl pPeKaambl
9MOLMOHANbHO BO3AEWCTBYIOT Ha ayaMTOPUIO M KaK YAy4ylMTb COAEpKaHMe U
CTPYKTYPY PEKNAMbI.

3TN NpUMeEpPbl AEMOHCTPUPYIOT, YTO HEMPOMAPKETUHI MOMKET ObiTb NMPUMEHeH As
aHanM3a sdPeKTMBHOCTM peKnambl U AM3aliHa NPOAYKTOB, YTO B MTOre MOMOraeT KOMMaHWAM
co3faBatb 6osiee npusaekaTenbHble N 3GHEKTUBHbIE MaPKETUHIOBbIE CTPATErMu.

Pestomunpys, uccnefoBaHMe NOATBEPXKAAET, YTO 3dbEeKTMBHAA peknama, MOHWMaHue
noTpebHocTen notpebutenein yepes HEMPOMAPKETUHT, pa3paboTKa yHMKanbHOro bpeHaa wu



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

MCNONb30BaHME MeXAYHAapOAHOrO MAPKETUHra - K/AK4YeBble COCTaBAAKOLLIME  YCMELWHON
KOHKYPEHTOCNOCOBHOCTN KOMMAHMIM B Pa3/IMYHbIX OTPACAAX.

Bbisoabl 1 obcyskaeHne

B uenom, MOMXHO OTMETUTb, YTO MNPUMEHEHME WHCTPYMEHTOB HEMPOMaAPKETUHra
NO3BONIAET YCUAUTb pPEeKNamy, onpeaenuTb crnocobbl ee MoAMUMKAUMM ANA  yAyylWeHUs
BOCMPUATKNA, YPOBHA 3aNOMMHAEMOCTU. MHOrMe y4YeHble pacCMaTpPMBAOT HEMPOMAPKETUMHT KaK
MHCTPYMEHT MOBbIWEHNA 3ODEKTUBHOCTU PEKNAMbl M MO3TOMY B KOHEYHOM MUTOre OKasblBaeT
BAMAHME HA KOHKypeHTOCnocbHOCTb TOBapoB M YyCAyr.. MccnenoBaHWs, OMUCaHHbIe B
nvTepaTypHom 0630pe, NoAYEePKMBAKOT 3HAYMMOCTb HEMPOMAPKETMHrA B COBPEMEHHbIX
PEKNaMHbIX cTpaTermax. [Mpumepbl KoMnaHwui, Takux Kak PepsiCo, Google, BMW u apyrue,
OEMOHCTPUPYIOT  WMPOKMIA  CNEKTP MCMOb30BAHUA HEMPOMAPKETUHIa Aaa ONTUMM3aUMK
PEKNAMHbIX KaMMAHWI 1 yNyYlWEHNA MAapPKETUHIOBbIX CTPATermi.

BbiBOAbI:

1. OnNTMMM3auMA OM3ailHa U KOHTEHTA: HEMPOMAPKETUHIOBble METOAbI MO3BONAIOT
KOMMNaHWAM aHaIM3MPOBaTb Peakuun notpebutenei Ha AM3aiH yNakoBOK, OHAANH-
0ObABNEHWIA, PEKNAMHbIX POJIMKOB W AaXKe TeNeBM3MOHHOTO KOHTEHTa. 9TO NoMoraeT
YAYYWNUTb AN3aNH N KOHTEHT C y4eTOM NPeAnoYTEHNIM N IMOLMOHANBbHbIX peakLmii
LLeNeBOM ayAUTOPUN, a TakKe obecneymBaeT anddepeHLMaLmio peknamy cpeam
aHaNI0roB KOHKYPEHTOB.

2. TMoHMMaHWe 3MOLMOHANbHOM PeaKLMN: MCNONb30BaHNE HEMPOMAPKETMHIA NO3BONAET He
TONIbKO MOHATH, KaKMe 31eMEHTbl PeKNamMbl MPUBAEKAIOT BHUMAHNE, HO U KaKMe 3mMoLmm
OHW BbI3bIBAIOT Yy MNoTpebuTenen. 3To NO3BONAET KOMMAHMAM CO34aBaTb PeKIaMHble
MaTepmasnbl, KOTOPbIE BbI3bIBAOT NONOKMUTENbHBIE IMOLMM M YKPENAAKOT CBA3b C OpeHa oM,
a TaKXe NOBbILLAIOT ee 3aNOMUHAEMOCTb.

3. YnyyweHue SOPEKTUBHOCTM  pPEKMaMbl:  KOMMAHMM, OCHOBLIBAACb Ha  AAHHbIX
HeMpPOMapKeTUHra, moryT 6onee TOYHO HACTpamBaTb CBOM PEKNAMHble KaMnaHUW AnAa
yAydleHna Ux apdeKTUBHOCTU. ITO BKAOYAET U3MEHEHME 3/1EMEHTOB AM3alHa, BbIObop
KaHa/I0B PacnpoCTpPaHeHNA M ONTUMM3ALMIO KOHTEHTa ANA MAaKCMMaNbHOIO BO3AENCTBUA
Ha ayauTopuio. B  KOHeYHOM wuTore MoaMOUKAUMA pPeKnambl, OCHOBaHHaA Ha
HEeMPOMAPKETUHIOBbIX WMCCNeA0BaHMAX MOBbILAET KOMMYHUKATUBHYKO 3GGEKTUBHOCTb
peKknambl.

ObcyxaeHune:

MpUMeHEHWE HEMPOMAPKETMHIA B PEKAMHbIX CTpaTernax npeacTaBaaeT cobon BaXKHbIN
MHCTPYMEHT An1a 60/1ee TOYHOro NOHMMaHMA NnoTpebHocTel K NpeanodyTeHnin notpebutenen. OH
NO3BOIAET KOMMAHMAM He TO/IbKO CO34aBaTb Hosiee NPUBAEKATE/bHbIE M IMOLMOHA/BHO
3HAYMMble PEKIAMHbIE MaTepmasibl, HO M NOBbILATL 3GHEKTUBHOCTb CBOMX MAPKETUHIOBbIX
KaMnaHWM.

OfHaKo, CTOUT OTMETUTb, YTO HEMPOMAPKETUHIOBbLIE MCCAEA0BaHNA TpebytoT
cneumanmsnpoBaHHOro 060pyA0BaHMA U IKCMEPTU3bI, YTO MOXKET HbITb 3aTPATHLIM 1 C/IOXKHbBIM
ANA peanu3aumm ANa HEKOTOPbIX KOMMNaHWM. Kpome Toro, AaHHble M3 HEMPOMAPKETUHIOBbIX
nccnenoBaHUM TpebyoT MHTepnpeTaLmm, YTOObl TOYHO MPUMEHUTL UX PE3YNbTaTbl B PEaNbHbIX
MapKeTUHIOBbIX CTPaTErnAX.

B uenom, HeMpomapKeTUHT NpeacTaBaAeT coO0M BaXKHbIN MHCTPYMEHT, KOTOPbIA A0NOAHAET
TPAAMLMOHHbIE METOAbI UCCIEA0BAHMA PbIHKA, MOMOraa KOMMaHWAM co34aBaTb bonee
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aQPeKTUBHbIE M NPUBAEKATE/IbHbIE PEKNAMHbIE KaMMNaHWUW, OPUEHTMPOBAHHbIE Ha NOTPEBHOCTH
CBOEWN ayanTopuMm.
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Abstract. For this, cloud computing, their features and services are investigated, related
works and the most common cloud computing models and cloud databases are studied.
Advantages and disadvantages of cloud computing are identified. The lack of effective approaches
to increase the efficiency of the use of cloud technologies predetermines the expediency and
importance of a comprehensive assessment of the advantages and limitations of their use, as well
as further development prospects. Digital twin technologies, their types, etc. are studied to
increase the software system performance in cloud computing, forecasting, monitoring, and to
reduce production time.

Digital twin technologies, their types, etc. are studied to increase the software system
performance in cloud computing, forecasting, monitoring, advantages, common types of DTs and
to reduce production time.

Keywords: Cloud computing, Cloud technology, Digital twins, Twin technologies\

introduction

In general, cloud computing enables users to store and manage data efficiently. It also has
the extra benefits of data security, encryption, regular backups, and cloud software hosting. Many
cloud computing models are available. The three most common cloud computing models are as
follows:

* Public cloud — controlled by the service provider;

* Private cloud - managed by the organization’s own department or individuals;

* Hybrid cloud - combination of the first two (public and private) models.

Hybrid cloud enables enterprises to manage certain services themselves and use the cloud
for some client applications [3]. Currently, new useful functions are added to cloud computing
models, which greatly increase their efficiency.

Cloud computing provides the development and use of computer technology
infrastructure and software directly in a network environment. With their help, the user data is
stored in cloud systems, processed and the results are viewed [1, 10].

Three main cloud computing services are available [4]:

* Infrastructure-as-a-Service (laaS);

*  Platform-as-a-Service (PaaS);

*  Software-as-a-Service (SaaS).

laaS includes the basic elements for a cloud system.

PaaS does not require an organization’s control database infrastructure and maintains the
use and control of any application.

Saa$ - a user purchases a ready-made software system managed by the provider of this
service. In this case, applications are often used for end users.
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The analytical center of the International Data Corporation (IDC) performs analysis and
forecasts on information technologies (IT). The forecast for 2016 estimate the expenses spent on
the creation of cloud computing to increase from 101 billion to 250 billion USD in 2023 [2].

Cloud databases have several advantages offered by different cloud services. Figure 1
presents some of them.

Increased flexibility
and innovative features

Accelerated production
cycle

Figure 1. Advantages of cloud database

About cloud databases

A cloud database is a database created in a cloud environment, such as a private, public,
or hybrid cloud. There are two main models for deploying cloud databases.

1. Traditional database;

2. Database as a Service (DBaaS).

The first model is very similar to a database hosted locally and managed internally. The
difference is in the way infrastructure is provided. The company buys a virtual domain from a cloud
service provider and the database is hosted in the cloud. Enterprise developers use a development
& operations (DevOps) model or involve IT staff in database management. The user is responsible
for controlling and managing the database.

DevOps is a technique for automating the technological processes of assembling,
configuring and extending software.

A digital twin (DT) is a virtual model of a physical object. It covers the lifecycle of an object
and uses real-time data sent from the object’s sensors to model behavior and control operations.
DTs can reproduce a variety of real-world objects, from individual pieces of equipment in a factory
to wind turbines and even entire cities. DT technology monitors the operation of the object,
identifies possible failures and makes more informed decisions about maintenance and life cycle
[5].

DT offers many advantages to users. Some of them are presented below.

Performance improvement. The real-time data and analytics provided by DT optimize the
work of equipment, plants, facilities, etc. Problems can be fixed as they arise, keeping systems
running at peak performance and reducing downtime.

Forecasting skills. DT can offer a complete visual and digital representation of a
manufacturing plant, commercial building or facility, even if it consists of thousands of pieces of
equipment. Smart sensors monitor the output of each component, recording problems or
malfunctions. Instead of waiting for equipment to fail completely, measures can be taken at the
first sign of problems.

Remote monitoring. The virtual nature of DT is that it can control and manipulate objects
remotely. Remote monitoring also requires fewer people to inspect potentially dangerous
industrial equipment.

Reduction of production time. By creating digital copies, manufacture of products and
objects can be accelerated even before they are available. By running the scripts, it can be seen
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how the product or object reacts to failures and the necessary changes can be made prior to the
production.

A number of fields are increasingly using DT to create virtual representations of their real
systems. Below are some examples.

Construction
Manufacturing

Energy

Transport

Healthcare

and so on.

Figure 2. Some areas using digital twins

The most common types of DTs are as follows:
1. Component Twins;
2. Object Twins;
3. System Twins;
4. Process Twins, etc.
Digital Twins Cloud Platform Concept
It provides an Application Programming Interface (API) and develops a cloud platform that
ensures the dynamic allocation of computing resources to ensure the DT execution and to present
the DT as microservices. Thus, Digital Twin as a Service (DTaaS) presents the cloud model. The
DTaaS model represents DT as a set of cloud services for storing and analyzing sensed data,
modeling real objects and visualizing them in a virtual presentation [6].
The digital twin acts as a reflection of the physical “asset” in a real environment (Figure 3)
[11].
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Figure 3. Overview of the aspects of the digital twin

DTs cloud platform provides the following levels:

1.

DT user level. At this level, the user can access existing DTs in the form of cloud
applications using the software model.

DT developer level. At this level, the cloud platform provides resources for DT
development based on the platform-as-a-service model. DT is described as a
computing workflow whose nodes correspond to computing services and other DTs,
and whose relationships correspond to the data flow between nodes.

Computing service developer level. At this level, the cloud platform provides an
Application Programming Interface (API) for the development of back-end computing
services as a service model. A computing service is represented as a microservice that
is responsible for certain data processing operation or execution of certain computing
methods.

Cloud infrastructure provider level. At this level, computing service instances are
adapted to cloud computing resources provided by the cloud platform based on the
container service model.

The following main actors interacting with the DT cloud platform can be distinguished

(Figure 4).
Digital Twins Cloud Platform
Develop DT Set up user interface
% ] \< <<Include>\\ Deploy DT
devzl-{)per T %
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e =
Link data sources BT invegrator
%< ; with DT
Provide data
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software changes
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Figure 4. Digital Twins Cloud Platform use-cases
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DT user uses DTs to get the necessary information about real-world entities, such as their
status, notification of real-world entity state changes, prediction of their behavior and parameters
under certain conditions, real-world entity recommendations, real-world entity efficiency, etc.

5. DT integrator is responsible for the connection of real-world objects with virtual
representatives, the construction and provision of DT user interfaces, the deployment
of DTs in objects.

6. DT developer uses the DT Cloud Platform Computing Services to develop it.

7. Computational service development designs computational services that implement
models of real-world objects using components developed in conjunction with existing
application software packages.

8. Real-world entity is a real-world process, system, or device equipped with sensors.
These sensors collect data and send it to DT cloud platform for storage and analysis.
Correspondingly, the data can be obtained from data sources such as SCADA, MES,
etc. and collected manually.

As further research, it is planned to design the architecture of the cloud platform that
supports the DT implementation and to present the resource management methods of the cloud
system through the Container-as-a-Service (CaaS) model.

8. Development of a method for criteria selection for software systems in cloud computing
and improvement of reliability

Reliability of software systems in cloud computing is the ability to perform tasks under the
required conditions within a specified time. The main reliability criteria are [7]:

* operational capacity;

* non-failure operation;

e sustainability;

*  maintainability;

* retention.

Operational capability is the state of the device that can perform the specified functions
while maintaining the parameter values specified in the specified scientific and technical
documents.

Conclusion

This study mainly concludes that cloud computing is a tool for innovation in other emerging
technologies (data modeling, the Internet of Things, virtual reality, augmented reality, Big Data
analytics) in various fields [8].

Cloud computing platforms have become part of the basic global infrastructure. As a result,
the non-functional characteristics of cloud computing platforms, including availability, reliability,
performance, efficiency, security and sustainability, are extremely important. However, the
distributed nature, pure scale, and complexity of cloud computing platforms, i.e., from storage to
networking, computing and more, create great problems for the construction and operation of
these systems [9].

The computing model of data processing in cloud systems consists of working and control
servers. If working servers fail, they can be replaced by control servers and vice versa.

Providing guaranteed protection from ensuring the required output to the computing
scheme requires at least one control server to be kept in operational state.

It provides an Application Programming Interface (API) and develops a cloud platform that
ensures the dynamic allocation of computing resources to ensure the DT execution and to present
the DT as microservices.
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Summary

The number of people suffering from celiac disease and gluten sensitivity is increasing every year
all over the world, including Georgia. Currently, the most common treatment for such people is a
lifelong gluten-free diet, which has led to increased demand for gluten-free flour products. A
significant shortcoming of available gluten-free products is their low protein content and high
levels of fat and salt. In order to comply with recommendations regarding nutrition, it is necessary
to develop the products and change the recipe.

The novelty of the research lies in the development of a recipe of a gluten-free composite flour
mixture based on buckwheat, rice, and corn flours for the preparation of confectionery products
and increasing its nutritional value using Georgian flaxseed and chickpea flours.

For the production of gluten-free sugar cookies, two types of a gluten-free flour composite mixture
have been developed: a) rice, buckwheat and flaxseed flour and b) rice, corn, and chickpea flours.
The optimal ratio of flours is 40:30:30.

The physic-chemical and organoleptic indicators of gluten-free sugar cookies obtained using the
gluten-free flour composite mixture are in line with the indicators specified in the standard.

The developed gluten-free composite flour mixture is characterized by a fairly high satisfaction
level of the balanced nutrition formula in terms of basic nutrients. The levels of protein,
carbohydrate, and fat satisfaction increased by 64, 37 and 118%, respectively, with the addition
of flax to the rice and buckwheat mixture. The addition of chickpeas to the rice and corn mixture
increased the level of protein and fat satisfaction by 35.5 and 27%, respectively, while
carbohydrates remained almost unchanged.

Keywords: gluten-free flour confectionery; rice; buckwheat; flax; chickpea; corn.

INTRODUCTION

The number of people suffering from celiac disease and gluten sensitivity is increasing every
year all over the world, including Georgia. The most common treatment for such people is a
lifelong gluten-free diet, which has increased demand for gluten-free flour products. A significant
shortcoming of available gluten-free products is their low protein content and high levels of fat
and salt. To comply with recommendations regarding nutrition, it is necessary to develop the
products and change the recipe [1].

The number of products intended for gluten-free diets in Georgia is still small, mainly
represented by imported products, which are expensive. In addition to bakery products, thanks to
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their convenience, unique taste, and texture, gluten-free flour confectionery such as cookies,
cakes, muffins, and crackers are of great interest. Scientists have recently developed technologies
for producing gluten-free flour products, but that is not enough. There is evidence in the literature
about the preparation of gluten-free flour products, their nutritional value, and their sensory
properties. The problems of knowledge and information in this area of research have been
identified, and the need for further research is noted.

The main way to produce gluten-free products is to replace gluten-containing raw materials
with non-toxic grain crops completely. In addition, rice, buckwheat, and corn are mostly used as
gluten-free flour. The nutritional value of their products is because they consist mostly of starch-
containing products. Preferably, therefore, two or three gluten-free raw materials should be
combined, or the recipe's nutritional value should be increased by using raw materials rich in
essential amino acids, vitamins, mineral substances, and dietary fibers. For this purpose, it is
promising to use non-traditional local raw materials, the right selection of which provides the
normalization of the functions of the digestive system and, in general, metabolism in the bodies
of patients with celiac disease [2], [3], [4].

Based on the above, developing a gluten-free flour composite mixture recipe using local, non-
traditional raw materials is relevant.

The novelty of the research lies in the development of a recipe of a gluten-free composite flour
mixture based on buckwheat, rice, and corn flours and increasing its nutritional value using
flaxseed and chickpea flours.

Flour products are primarily made of wheat flour. The production of gluten-free products is a
big challenge for manufacturers. The main fraction of gluten (glutenin and gliadin) plays a decisive
role in the formation of technological properties that determine the dough's water absorption
capacity, viscosity, and elasticity. Consequently, gluten removal poses a serious problem for
manufacturers. The main task is to find a suitable substitute for gluten. Food safety, acceptability,
and availability are also big concerns because they should comply with the FDA-approved
recommendations [5].

Although there is an increase in the number of gluten-free products on the market, there are
still some gaps in these products' nutritional value and organoleptic indicators. Commercially
viable gluten-free products are low in nutritional value, especially in protein and dietary fiber
content, and have a high glycemic index. On the other hand, from an organoleptic viewpoint,
gluten-free products do not have the appropriate texture, mechanical properties, taste, and
aroma. This results from selecting raw materials containing many carbohydrates [6].

The gluten-free flour composition dominates in forming gluten-free products' texture and
organoleptic indicators. However, other factors such as grain milling methods, flour particle sizes,
and processing may have a specific influence. Gluten-free cookies, cakes, cupcakes, and crackers
are inferior to wheat-based products in terms of consumer properties. Further research is needed
to obtain more delicious and edible gluten-free products [7, 8].

The goal of the work is to develop a recipe for a gluten-free flour composite mixture for the
preparation of flour confectionery.

To improve the structure and quality of gluten-free flour products and to extend their shelf life,
pseudocereals (amaranth, buckwheat), completely ground grains, dietary fiber obtained from
secondary products of fruit and vegetable processing, and alternative flours (chia seeds, chestnut,
etc.) are used. The reason for this is their ability to absorb water and form a gel, resulting in the
texture's formation and thickening [9].

Various scientists have investigated the possibility of using non-traditional raw materials with
low starch content to increase the nutritional value of gluten-free products [9]. These additives
are flax and chickpea, which have been common in Georgia since ancient times, and in recent
years, farmers' interest has grown [10].
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Flaxseed flour contains a large amount of easily digestible protein, omega-3 oils, vitamins of
group B, and other useful substances. Flax occupies the first place in dietary nutrition. The
gastrointestinal tract does not absorb many substances in flaxseed flour, but they remove toxins
and bad cholesterol. These include cellulose, phenolic polymers, lignin, etc. Phytoestrogens
contained in flour ensure the metabolism of hormones, maintain their natural level, and also have
an antioxidant effect [11, 12, 13, 14].

Non-traditional flour is an additional source of protein and a valuable alternative to a nutrient-
rich and useful raw material in the production of flour products. Legumes like chickpeas have
become more relevant in baking because they have properties beneficial to human health. It
reduces obesity and type 2 diabetes. It is a source of bioavailable protein. The chemical
composition of chickpea flour is characterized by the content of starch and proteins, 37% and 23%,
respectively, and the amount of fat, which is equal to 5%. The albumin and globulin fractions
predominate among proteins. It can be used to develop innovative products of high biological
value [15]. Adding chickpea flour to food increases its nutritional value and maybe a new way to
reduce the amount of acrylamide in the product [14].

To increase the nutritional value and quality of gluten-free products, numerous studies have
been conducted by various researchers on the possibility of using non-traditional raw materials
such as amaranth, grape seed [5], flax seeds [8, 11], soya [9], chestnut [5, 6, 7, 8, 9, 10, 11, 12,
13] and chickpea flours [6, 10,14, 15]

The quality indicators of gluten-free flour pastry products prepared using the gluten-free
composite mixture obtained from rice, buckwheat, and corn flour align with the indicators
specified in the standard. The nutritional value of the mix is increased by adding flax and chickpea
flour.

RESULTS AND DISCUSSION

The characterization of gluten-free raw materials and literary data showed that to
develop a recipe for gluten-free flour confectionery, it is necessary to use two types of flour
simultaneously. Accordingly, we prepared a composite mixture using two flours. Therefore,
based on the purpose of the research, we conducted the study in two stages: in the first stage,
we made two recipes of a main composite mixture from rice, buckwheat, and corn flours with
different ratios of components: the first: rice + buckwheat, and the second: rice + corn. We
calculated the recipe for 100 kg of mixture, in which we changed the ratio of components. We
considered five options for each when preparing both mixtures. In the second stage, to increase
the nutritional value, we added flaxseed flour to the basic composite mixture of rice and
buckwheat and buckwheat flour to the mixture of rice and corn flour.

To develop a gluten-free composite mixture recipe, we prepared sugar cookies called
“Jubilee” [16], in which wheat flour was completely replaced by a flour composite mixture
obtained with different ratios of components.

To prepare the sugar cookies, we kneaded the dough on emulsion according to the
generally accepted technology [17, 18, 19, 20]. We kneaded and shaped the dough using a
composite mixture. During the work, it was revealed that increasing the amount of rice flour in
the rice and buckwheat made it easier to shape the dough. The study results are presented in
Table 1 and shown in Figure 1.
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Table 1 Physic-chemical indicators of gluten-free sugar cookies

Quality The ratio of rice and buckwheat flours The rice and cornmeal mixture
indicators  80:20 60:40 50:50 40:60 20:80 80:20 60:40 50:50 40:60 20:80
Alkalinity, 1.0¢0.1 1.1+#0.1 1.3#0.1 1.4+0.1 1.44#0.1 1.0+0.1 1.1+0.1 1.1+0.1 1.0¢0.1 1.1+0.1
degrees

Moisture  9.0+£0.3 9.2+0.2 9.4+0.2 9.5£0.2 10.0+0.2 8.0+0.2 8.1+0.2 8.0+0.2 8.0+0.2 8.0+0.2
content,%

Note: p <0.05. All values are expressed as the mean +SD (standard deviation).
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Figure 1 The swelling capacity of gluten-free sugar cookies
a) based on rice and buckwheat flours; b) based on rice and corn flours

As a result of the research, it was determined that the swelling capacity of cookies obtained
from the composite mixture of rice and buckwheat increases with an increase in the amount of
rice flour. This is probably related to rice flour's higher starch content than buckwheat flour. The
moisture content of the products increases with the increase in buckwheat flour, while the
alkalinity remains almost unchanged.

The moisture and alkalinity of the sugar cookies obtained from the mixture of rice and corn
did not change and were 8.0% and 1 degree, respectively. As the proportion of cornmeal
decreased, swelling capacity increased due to the different starch contents and properties in corn
and rice.

The organoleptic evaluation of the finished products revealed that the gluten-free sugar
cookies based on rice and buckwheat had a straight, round shape. As the amount of buckwheat
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flour in the mixture increases, its specific aroma becomes more robust. For example, when the
mixture contained 80% buckwheat flour, the product had a pronounced taste and smell of
buckwheat. The taste and smell were less pronounced when 50-60% buckwheat flour was added.
The aroma and smell of rice flour were enhanced at lower levels of buckwheat flour in the mixture.
All products had an even brownish-gold color.

All the products based on the rice and corn mixture had a regular shape and a smooth surface
with small swellings. Products with a high cornmeal content had a pronounced bitter taste of corn.
The color varied from yellowish gold to dark brown. By increasing the proportion of rice flour, the
characteristic taste of corn flour decreased. However, products with a high content of rice flour
had a typical rice taste. The surface of the products was slightly rough, of a light cream color, and
had a crunchy consistency.

Thus, to prepare sugar cookies, we have chosen two essential flour composite mixtures: 1. rice
and buckwheat and 2. rice and corn, in which the ratio of components is 50:50.

In the next stage, flaxseed flour was added to the basic composite mixture of rice and
buckwheat, and chickpea flour was added to the mix of corn and rice. We prepared the mixture
with different ratios of components. To determine the optimal ratio of the components in the
gluten-free mixture, we prepared sugar cookies. We took the products obtained from the basic
composite mixture as a control.

The optimal moisture content of the dough and the amount of water to be added were
determined experimentally. To obtain satisfactory-quality gluten-free cookies, it is necessary to
prepare a dough with a moisture content of 30%, while the moisture content of a sugar dough
made of the second grade wheat flour is 18-20%. This is due to the high water absorption capacity
of the gluten-free raw material compared to wheat flour. The dough became dense and sticky by
further increasing the moisture content of the semi-finished product. Dough-forming was
complicated.

Thus, when preparing sugar cookies from non-traditional raw materials, it is necessary to
consider their ability to absorb water and select the moisture content of the dough.

The physico-chemical and organoleptic characteristics of sugar cookies are presented in
Table 2 and shown in Figure 2 and Figure 3.

Table 2 The physicochemical parameters of sugar cake with the addition of flaxseed and
chickpea flours

Quality Rice flour + buckwheat flour + flaxseed flour Rice flour+ corn flour+ chickpea flour
indicators  control  40:40:20 40:30:30 30:40:30 30:30:40 control  40:40:20  40:30:30 30:40:30  30:30:40
sample sample
Alkalinity, 1.310.1 1.1+0.3 1.0£0.3 0.9+04 0.840.3 1.1+0.2 1.1+0.2 1.2+04 1.2#0.3 1.2+0.3
degrees

Moisture 9.4+0.5 9.8#0.4 10.0+0.5 9.5+0.5 10.0£+0.3 10.0+0.3 9.8%¢0.2 10.0£0.3 9.5+0.4 10.0+0.3
content,%
Swelling 190+2.0 185+2.3 180+1.9 180+£1.9 180+2.0 195+2.1 195+2.3 2004£2.3 195%#1.9 200+2.1
capacity,%

Note: p <0.05. All values are expressed as the mean +SD (standard deviation).

The obtained results show that the physic-chemical indicators of the gluten-free sugar
cookies using the composite mixture obtained with gluten-free flours are in agreement with the
indicators specified in the standard.

By increasing the dosage of flaxseed flour in the composite mixture of rice, buckwheat and
flaxseed flours, the nut flavor in the finished products becomes stronger, and cookies become
softer and fatter due to the lipids contained in the flaxseed flour. The color of the products remains
almost unchanged. With the addition of flaxseed flour, the strength and alkalinity are reduced, but
the moisture remains almost unchanged. In the composite mixture of rice, corn and chickpea
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flours, increasing the share of chickpea flour increased the swelling capacity of the finished
products, which is due to the content of cellulose and proteins.
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Figure 2 Organoleptic evaluation of cookies obtained from a composite mixture of gluten-free
flour
a) rice and corn; b) rice and buckwheat
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b) with the addition of chickpea flour
Figure 3 Organoleptic indicators of sugar cookies with the addition of flaxseed and chickpea
flours.

Based on the conducted studies, two gluten-free composite flour mixtures have been
proposed: from rice, buckwheat and flaxseed flours; from rice, corn and chickpea flours with a
ratio of 40:30:30.

Based on the ratio of the components, we calculated the recipe for 1 t of gluten-free flour
composite mixture, which is presented in Table 3.

Table 3 Recipe for a gluten-free composite flour mixture.

Name of raw Dry consumption of raw consumption of raw
material substances,% material, kg material, kg
on 1 ton of finished on 1 ton of finished
products products
in nature in dry in nature in dry
substances substances
Rice flour 86.0+£0.1 400.0£5.0 344.0+4.3 40015.0 344.0+4.3
Buckwheat flour 88.940.1 300.0 £5.0 266.7+4.4 - -
Flaxseed flour 93.1+£0.1 300.0£5.0 279.3t4.7 - -
Corn flour 88.940.1 - - 300+5.0 266.7t4.4
Chickpea flour 86.0+£0.1 - - 30045.0 258.0+4.3

Note: p <0.05. All values are expressed as the mean +SD (standard deviation).
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To determine the nutritional value of a gluten-free composite flour mixture, we calculated
the content of proteins, fats, carbohydrates, and the satisfaction level of the daily need for
nutrients (following the balanced nutritional formula) [26]. The results are shown in Table 4 and
Figure 4.

Table 4 Content of key nutrients, proteins, fats and carbohydrates in gluten-free flour composite

mixture

Key nutrients Norm of the Rice flour + buckwheat Rice flour+ corn flour+
daily need flour + flaxseed flour chickpea flour

Proteins, g 90 18.7+£1.03 13.93+1.05

Carbohydrates , g 400-500 46.08+1.25 56.67+1.16

Fats, g 90 5.88+0.95 4.7540.87

Nutritional value, 312.04 £1.20 325.15+1.23

kkal

Note: p <0.05. All values are expressed as the mean +SD (standard deviation).

ECULEE

-
PO
0 5 10 15 20 25
Rice flour + H Rice flour +
buckwheat flour+ buckwheat flour
flax flour

a)

Fat L

0 2 4 6 8 10 12 14 16 18

H Rice flour + ®Rice flour +
corn flour corn flour+
chickpea flour

b)
Figure 4 The satisfaction levels of key nutrients in a gluten-free flour composite mixture.
a) In a composite mixture of rice, buckwheat, and flaxseed flour
b) In a composite mixture of rice, corn, and chickpea flour

The developed gluten-free composite flour mixture is characterized by a reasonably high

satisfaction level of the balanced nutrition formula. As seen in Figure 4 (a), adding flax to the rice-
buckwheat mixture increased the protein satisfaction level by 64%, the carbohydrate satisfaction
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level by 37%, and the fat satisfaction level by 118%. Figure 4 (b) illustrates that with the addition

of chickpea to the rice-corn mixture, the protein satisfaction level increased by 35.5%. At the same

time, carbohydrates remained almost unchanged, and the fat satisfaction level increased by 27%.
The obtained data do not contradict the literary data [11, 12, 13, 14, 15, 22, 23].

a) b)
Figure 5 Shugar cookies with:
a)composite mixture of rice, corn, and chickpea flour ;
b) composite mixture of rice, buckwheat, and flaxseed flour.

CONCLUSION
Studies have been conducted based on the results of which a recipe for a gluten-free flour
composite mixture has been developed for the production of gluten-free sugar cookies.

e The following flours are recommended for the flour mixture to produce gluten-free sugar
cookies: rice, buckwheat, and corn flour. To increase the nutritional and biological values
of the products, flaxseed, and chickpea flours were added to the gluten-free composite
mixture;

e Two gluten-free flour composite mixtures have been developed: a) rice, buckwheat, and
flaxseed flours and b) rice, corn, and chickpea flours. The optimal ratio of flours is 40:30:30
respectively.

e The physicochemical and organoleptic indicators of gluten-free sugar cookies using the
composite mixture obtained with gluten-free flours are consistent with the indicators
specified in the standard;

e The developed gluten-free composite flour mixture is characterized by a reasonably high
satisfaction level of the balanced nutrition formula regarding proteins, fats, and
carbohydrates of the primary nutrients. The levels of protein, carbohydrate, and fat
satisfaction increased by 64, 37, and 118%, respectively, with the addition of flax to the
rice and buckwheat mixture. Adding chickpeas to the rice and corn mixture increased
protein and fat satisfaction levels by 35.5 and 27%, respectively, while carbohydrates
remained almost unchanged.
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OCHOBHbIE ONMPEAESTEHVA N TTOHATINA
MYTBETUMOOATBHBIX TEXHOIOT

AnTtbekoBa A. E.

MarncTpant rpynnel OMNAST - 22M

Hay4YHbIN PYKOBOAMTESb:

Kacbimxarosa K.C

K.T.H., AOLEHT Kapeapbl «OpraHm3auma NepeBo3ok, ABMXKEHNA 1 SKCTyaTauma TpaHcnopTa u
npodeccroHanbHoe 0bydeHme», Kokietayckoro yHmBepcuteTa M. A. Mbip3axmeToBa

(Pecnybnka KasaxcraH, r. Kokiwetay)

CornacHo cTaTbu 12 3akoHa 0 TpaHcnopTe PK »KenesHoAOPOXKHbIN, BHYTPEHHWIA BOAHBIN,
BO3AYWHbIA 1  aBTOMOOWIbHbLIM TPAHCMOPT OPraHM3yKT CUCTEMY MPAMbIX CMeLWaHHbIX
coobuieHnin. B3aMMOOTHOLIEHWA TPAHCMOPTHbLIX OpPraHM3auMi Npuv NPAMOM CMeLWaHHOM
COOOUWEHMM, a TaK¥Ke NopALOK OpraHM3auMK 3TUX MepeBO30K ONpPeaenAtoTCA COrnalleHUAMM
MeX Yy OpraHM3aumnAMM COOTBETCTBYHOLLMX BUAOB TPAHCNOPTA, 3aKN0YEHHbIMW B COOTBETCTBUM C
YTBEPKAEHHBIMM  YNOJNHOMOYEHHbBIM  FOCYAapPCTBEHHBIM ~ OPraHOM  MPaBMAAMM  MPAMbIX
CMellaHHbIX nepeBo3Kax [1].

BooblLe nepeBO3KOM rpy30B B CMeLIaHHOM COOBLWEHMM CYMTAIOT Ty, B KOTOPOM AOCTaBKY
rpy3a OT OTNPaBWUTENA K MOMyYaTENO OCYLLECTBAAKOT, NO KpalHeh mepe, ABa pPa3/MYHbIX BMAA
TPaAHCNOPTa, KOrZa OHW BbIMOHAIOTCA Ha 3TOM MapLUpyTe NoA OTBETCTBEHHOCTbIO TO/IbKO OAHOTO
nepeBo34YMKa, MO eAMHOMY TPAHCMOPTHOMY JOKYMEHTY, MNOATBEPKAAIOLLEMY 3aK/toYeHMe
[0roBopa NepeBo3KM, 1 OMNIa4YMBaETCa N0 eAMHOM CKBO3HOM TapudHOM cTaBKe. 3a pybekom OHM
NONYYUNN Ha3BaHWE KKOMBUHNPOBAHHbBIE» UK «MYNbTUMOZAAIbHbIEY.

OdunumManbHOro eanMHOro obLLENPUHATOTO onpeaeneHma 3Tol PasHOBUAHOCTM NEePeBO30K
MOKa He  cyulecTByeT. PasnuuyHble  MeXAyHapoAHble  opraHusauuu,  paccmaTpusan
MYyNbTUMOZA/IbHble MEepPeBO3KM, Yalle BCEro aKUEHTUMPYKT BHMMAHME Ha WX OTAENbHbIX
0CObeHHOCTAX, Kacatowmxca OPOopMIEHMA MNEepPeBO30K WM OCYWECTBAEHMA MNepeBO30YHOro
npouecca, WCMNoAb3ys MNPU 3TOM Pa3/INYHYIO TEPMMHOMOMMIO, 4YTO Co34aeT owmnboyHoe
npeacTaBfeHMe O PasMYHbIX WX BUAAX, ABAAIOWMXCA B MNPUHUMMNE MYAbTMMOAANbHBIMK C
OTAENbHbIMW OPraHM3aLUMOHHO-TEXHOIOTMYECKMMM OTTEHKAMMU.

B HacTosweln paboTe MOHATME «MYNbTUMOZA/IbHbIE MEPEBO3KM» MPUMEHAETCA ANS
XapaKTEPUCTUKM  TPAHCMOPTHOM TEXHONMOTMKM, OT/IMYaloLENCA Ccneumdbuyeckumm  Yeptamm
opraHusaumm, obopMIEHNA 1 OCYLLECTBAEHMA NEPEBO3OK [2].

Ocob0i PasHOBMAHOCTbID MY/NbTUMOZA/bHbBIX NMEPEBO30K ABNAKOTCA MHTEPMOAA/IbHble
nepeBO3KM, BbINO/IHAEMble Ha BCEM MYTW Cef0BaHMA PA3IMYHBIMU BUAAMM TPAHCNOPTa B €4MHON
HEeW3MEeHHOW TPAHCMOPTHOW eAMHULE: B KOHTEHEPE UM CbEMHOM Ky308B€, B aBToMobue nan B
aBTOMOOMABHOM Nonynpuuene (KOHTPennepHble NepeBo3kn) 1 Ap. Yalle BCEro 3TN NepeBO3KM
OCYLLECTBAAOTCA C y4aCTUEM ABYX BMAOB TPAHCMOPTA — XKeNe3HOAOPOKHOro M aBTOMOOUABHOTO.
3Ta pa3HOBMAHOCTb MY/NbTMMOZANbHbLIX MEPEBO3OK B €BPOMEWCKOM npakTuKe cTpaH OCK/
M3BeCTHa NOA Ha3BaHWEM KKOMOMHMPOBAHHbIX» NePEBO3OK.

KombuHMpoBaHHbIe nepeBO3KM = Hanbonee pacnpocTpaHeHHan dopma
MYNbTUMOZANbHbIX  NepeBO30K. Pa3Hble CTpaHbl MPUMEHAIOT  Pas/IMYHble  TeXHO0rum
KOMOWHMPOBAHHbIX  MEepeBO30K B  COOTBETCTBMM C  MMeELWeNcs  MHOPACTPYKTYpoHn,
TPAHCNOPTHbLIMKU CpeacTBaMK, 0DOPYAOBaHMEM M OMbITOM B AaHHOM chepe. Ho B Lenom B
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0bLLEMMPOBOIM NPAKTUKE KOMOUMHMPOBAHHbIX NEPEBO30OK PY30B C MCMOAb30BAaHMEM B KayecTBe
HEWN3MEHHOM TPAHCMOPTHOM eAMHULIbI KPYMHOTOHHAMKHbIX KOHTEMHEPOB.

MOHATME MYNBbTUMOZAA/bHbBIX MEPEBO30K COAEPKMUT PAL CAeytolMX BarKHbIX aCMEKTOB.
MepBbIl M3 HUX CBA3AH C MOHATUEM «MY/IbTUMOAA/IbHbIEY, O3HAYAOWMM, YTO MPU OCYLLECTBNEHNM
[AHHOW NepeBO3KM AO/IXKHbI MCNOAb30BATbCA, MO MEHbLUEN Mepe, ABa PasHbIX BMAA TPaHCNOpPTa.
CornacHo BTOopoMy TpebyeTca, 4Tobbl NepeBO3Ka OCYLWECTBAANACL HA OCHOBAHWM A0roBOpa O
MY/IbTUMOZabHOM NepeBo3ske (AMI1). 3To 3HaUYMT, YTO NPOCTOro GakKTa BbINOJHEHMA NEPEBO3KK
bonee yem OAHMM BMAOM TpPaHCMNOPTa HEAOCTAaTOYHO. [oKeH ObiTb 3aKAO4YeH A0roBop O
NepeBO3Ke, OXBaTbiBAlOWMK, MO KpalHeM Mepe, ABa BWAA TPaHCNOpTa, KoTopble OyayT
MCNO/Ib30BaHbI, @ B AEMNCTBUTE/IbHOCTM, CKOpPEE BCETO, BCKO NEPEBO3KY.

MynbTMMOAanbHas nepeBo3Ka MNOAPA3YMEBAET OPraHuM3auMio  MNepeBo3KM  OAHWUM
onepatopom. Onepatopom ABAAeTCcA Nt0boe N0, KOTOPOE OCYLECTBNAET CAMOCTOATENBHO MK
obecneymBaeT BbINONHEHME BCEN MYyNbTMMOAANbHOW NepeBo3KkM. CnenoBaTenbHO, onepaTop
MYJbTUMOZAIbHON MEPEBO3KM  MOMKET OblTb AMLOM, KOTOpoe b0 GaKTUYECKU BbINOAHAET
nepeBo3Ky, MMHBO NPOCTO 3aK/KOYaET AOrOBOP NEpPeBO3KM He B KAYeCTBE areHTa, a Kak CTOPOHa
porosopa. Onepatop AO/IKEH NPUHATL Ha cebA OTBETCTBEHHOCTb 33 WCMOJIHEHWE A0roBOpPa U
BblAaTb AOKYMEHT MYyNbTUMOAAIbHOM NEPEBO3KM.

MeayHapoaHaa MyNbTUMOAA/IbHAA NepeBO3Ka NoApa3ymMeBaeT UCNoNb3oBaHWe bonee
4eM 04HOro B1AA TPAHCNOPTa M OPraHn3aLmMio NepeBo3KM ONepaTopoM, AEMNCTBYIOWMM B KaYecTBe
NPUHUMNANa ANa BCel nepeBo3kM. ITO NepeBo3Ka «OT ABEPU A0 ABEPM», KOTOPAs B OT/IMYME OT
TPAAMLIMOHHOTO OBCAYKMBAHUA OAHUM MAWM HECKONbKUMW BUAAMW TpaHcrnopTa obecneumsaeT
[0CTaBKy rpy308 N0 BCEMY MapLIpyTy MXx cnefoBaHua [3].

Takvm 06pa3om, MynbTUMOAANbHbIMW NEPEBO3KAMM PY30B CYUTAOTCA OPraHM3aLMOHHO-
TEXHONIOTMYECKME, NOTUCTUYECKME CUCTEMbI AOCTaBKM C MCNO/b30BAHMEM PA3/IMYHbLIX BUAOB
TPaAHCNOPTa — }KeNe3HO40POKHOIo, aBTOMOOWIbHOTO, BOAHOMO U BO3A4YLIHOIO.

KntoueBaa durypa B BbINOAHEHUM MYNbTUMOZANbHOM MEepeBO3KM — onepaTop
MYNbTMMOZA/IbHON NEPEBO3KM.

Bcneactsme onpefeneHHbiX MNPOTUBOPEYMI  MeXAy UWHTepecamu rocyAapctBa W
OTAENbHbIX KOMNaHWI LLenecoobpasHo BbIAENUTb NPEUMYLLECTBA, MNOAyYaeMble HALMOHAbHOM
SKOHOMMKOWM M YaCTHbIM CEKTOPOM NPW Pa3BUTMU MY/IbTUMOAA/IbHbBIX MEPEBO3OK.

MepBasa rpynna npermyLLecTs:

- 3KOHOMMA U paLMOHAbHOE MCNONb30BaHNE TOM/IMBHO-3HEPreTUYECKNX PECYPCOB.
[MOCKONbKY OONbLWMHCTBO KEeNEe3HbIX A0POr W BHYTPEHHWMX BOAHbLIX MNyTEM HAxoAWUTCA B
rocy4apCTBEHHOM COOCTBEHHOCTM, MNPABUTENBCTBO MOXKET HEMOCPeACTBEHHO BAMATb Ha WX
MCNO/Ib30BaHME NPWU OPraHM3aLMmn MyAbTUMOAANbHbIX NEPEBO30K 1 0becneynTb

- Nydywne ycnoBuA MCNOAb30BAHMA TPAHCMOPTHbLIX CPeAcTB M HaLMOHANbHOM
TPAHCNOPTHOM MHPACTPYKTYPbI;

- bonee adpPeKTUBHbIN KOHTPOb 33 TPAHCMOPTHOM LEMNb U NPUMEHEHME HOBOW
TPAHCNOPTHOM TEXHONOTNY;

- HW3KYH OTHOCUTENBbHYH CTOMMOCTb CMCTEMbI MY/IbTUMOAA/IbHbIX MEPEBO30K;

- COAENCTBME TMOBBIWEHNIO KOHKYPEHTOCMOCOOHOCTM 3KCMOPTa, a 3HAYUT, W
PaCLIMPEHWNIO BHELUHEN TOProBau;

- obneryeHne TaMOMKEHHbIX Mpoueayp, COKpaleHWe A0 MUHMMYMa BpPEMEHMU
0pOpPMAEHNA OKYMEHTOB U BbIMOAHEHMA APYTrMX GOPManbHOCTEN;

- 601bLWY0 YacTb GPAXTOBbLIX NNATEXKEN, CHUKEHUA PA3MEPOB CTPAXOBbLIX MPEMUIA;

- npeaoTBpalleHne becnpenATCTBEHHOrO NPOHMKHOBEHMA MHOCTPAHHOTO KanuTana
B yLLepb HaUMOHaNbHbIM NEPEBO3YMKAM.

BTopasa rpynna npenmyLecTs:
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- BO3MOXHOCTb O/1A OTNpaBUTeNA WMMeTb Aeno C OAHWM NepeBO34MKOM, YTO
obecneunBaet

- yBe/NIMYEHNE CKOPOCTM W COKpPalleHWe CPOKOB AOCTAaBKM TPYy30B, YMEHblUEeHMe
CTOMMOCTM FPy30BOM MACChl, HAaXOAALLENCA B NpoLecce NePeBO3KM;

- YyCKOpeHme NpOn3BOACTBA NaTEXKEN;

- nosblweHne 3GOEKTUBHOCTM TPAHCMOPTUPOBKM MyTEM COKPALLEHUA W3AEPIKEK
NepeBO3KM W MNeperpy3ku rpys3os, YyayylWeHWe WCNONb30BaHMA TPAHCMOPTHbLIX CPeacTB U
obopyAoBaHMA, YeTKaA KooOpAMHALUMA NOABO3a rpy3a WU NepeBaNoYvHbIX Onepaumnii, BOSMOXHOCTb
MOCTOAHHOIO C/AEXEHWA 33 MeCTOHAxXOXAeHMeM Trpy3a B NyTUM CAeAoBaHWA; KOoHUenuus
MY/NbTMMOZA/IbHbIX MEPeBO30K CTUMYAMPYyeT pPa3paboTKy COOTBETCTBYHOLIMX [AOKYMEHTOB W
CKBO3HbIX TAapMPHbIX CTAaBOK;

- MWHWUMaNbHbIE CKAAACKME 3anacbl n NOTPebHOCTM B CKNAACKOW NAOLWAAN;

- yNpoLleHNe pacyeToB TPAHCNOPTHbIX M3AEPKEK, YAyYlWEHNEe KOHTPONA HAd HUMM
M TMOKOCTb B MX OMJ1aTe CO CTOPOHbI OTNpaBuTenei (nonyyatenein);

- YMEHbLUIEHME 33aBMCMMOCTM OT OMNPeAeNeHHbIX MNOPTOB MOrpy3KM-BbIrPY3KH,
rpy30BbIX CTaHLUWN;

- CHMXeHWe pacxof4OB Ha Tapy W  YNaKOBKY; MOBblWEHME HALEKHOCTU
TPAHCNOPTUPOBKM, CBEAEHME K MUHUMYMY PUCKOB YTPaTbl, MOBPEXAEHMA, KPaKM, 0CODEHHO B
nepeBasioYHbIX MYHKTAX, UAW 3a4EPKKN rpy3a;

- ynpoLlleHne 1 yaellesaeHne npoueaypbl NpeabABAEeHNA NPETEH3NNA.

- MacwTtab u cdepa MyNbTMMOZANbHbIX  MNEPeBO30K,  AMANa3oH  YCAYT,
npeaocTaBAAeMbIX ONepaTopom, KoNebatoTcA B 3aBUCMMOCTM OT €ro S3KOHOMUYECKON MOLM,
COCTOAHMA  TPAHCMOPTHOrO  KOMMAEeKca, crneunduyeckmux  TpeboBaHUI  KAUEHTYpbl U
06CNyKMBAEMbIX HAaMpPaBAEHWIN NepPeBO3OK.

- Onepatop MyNbTMMOAANLHOM NEPEBO3KM MOXKET NpefoCTaBAATb  KAMEHTY
cnefyoWmii AnanasoH yeayr:

- NpW NONHOW KOHTEMHEPHOM OTMPaBKE KOHTEMHEP 3arpy)KatoT OTNpaBuTeNb UK
9KCNeaUTOP W FPYXKEHbIM KOHTEMHEP AOCTaBAAETCA OTNPABUTENEM HA KOHTEMHEPHYIO NIOLLAAKY
(nBop) onepatopa;

- KOHTelHepbl 0O6bIYHO 3arpy»KatoTcA NOA KOHTPOAEM OnepaTopa NepeBO3KM UK ero
areHTa Ha CKAade Mo KOMMAEKTOBAHUIO KOHTEMHEPHbIX FPY30B MM KOHTEMHEPHOW TPy30BOM
CTaHUMM (TEPMUHANE) M PA3TPYKALOT NOA TaKUM XKe KOHTPOIEM B CTPAHe Ha3HaYeHus;

- B3BelMBaHMe Uan obmep rpysa;

- TaMOXeHHas OYMCTKaA rpy3a;

- OTBETCTBEHHOCTb 33 COXPAHHOCTb rpy3a 40 MOMEHTA AOCTaBKM €ro NosiyyaTento;

- pe3epBMpOBaHME FPY30BMECTMMOCTb Ha Pa3/IMYHbIX BUAAX TPAHCNOPTA, KOHTPOb
NOrpy304HO-Pa3rpy304HbIX onepaLuii;

- CTpaxoBaHWe CBOeM OTBETCTBEHHOCTM B KAybax B3aMMHOrO CTpPaxoBaHMWA, B
cneumanbHbIX Knybax CcTpaxoBaHMA MYAbTMMOAANbHbIX MEPEBO30K WMAM Ha OTKPbITOM PbIHKE
cTpaxoBaHus [4].

Kpome TOro, onepatop nepeBO3KM NpPeaoCTaBAAET TAMOMEHHOM agMWHUCTPaLMM
TPAH3UTHbIX CTPaH HEeObBXOAMMble rapaHTUM M Ha3HAYaeT areHTOB B MyHKTAaX M Ha rpaHuLax B
uenax  cobnofdeHns  TaMOMKeHHbIX  dopmanbHOCTEM U TPeboBaHMN,  BblABUIAEMbIX
HaUMOHANbHBbIMW 3aKOHaMM. BONBbLIMHCTBO OMNEPaTOPOB PeryaapHO coobliaeT OTNpPaBUTENAM
(nonyyaTenam) 0 MECTOHAXOXKAEHWM rPy3a Ha KaXKA0M 3Tane NepeBO3KMy.

Takum 06pa3om, MyNbTUMOAA/IbHbIE NEPEBO3KM - 3TO:

- COTPYAHMYECTBO C MOCTOAHHBIMW MAPTHEPAMM - MOPCKUMMK, KOHTEMHEPHbIMM
KOMMNaHUAMM, MOPTOBLIMW IKCNEAUTOPaMU, TepMUHanamn — B PK, cTpaHax CHI 1 3a pyberkom;
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- BbIOOP ONTMMANbHOM TPAHCMOPTHOM CXeMbl MEePeBO3KM 3IKCMOPTHO-MMMNOPTHbBIX
rpy3os8;

- 4yeTKoe CcornacoBaHme AeNCTBUIM MeXAY BCEMM YYAaCTHUKAMM NepeBO3KM;

- [0CTaBKa rpy30B8 No npuHumMny "Koraa Bbl Hy»kaaeTech B 3TOM";

- OTBETCTBEHHOCTb 3a rpy3 Npu Npuemke-nepesaye Ha NyT1 cnenoBaHus;

- TPaAHCMOPTHO-3KCNEANTOPCKOE 0OCNYKMBAHME FPY30B HA BCEM MyTWU CEA0BaAHUS.

B cBA3M C 3TUM, NPENMYLLECTBA MY/IbTUMO/A/IbHbIX NEPEBO30K HEOCMOPMMbI [5].
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OB 3KO/1I0MMYECKOW MPOrPAMME
RASAXCTAHA

PaxbimbekoB ATbai .Manaposuy

K.@-M.H., 4OLLEHT, accoumpoBaHHbIin npodeccop, HAO KeTbiCyCKuii yHMBEPCUTET
nm.M.*aHcyryposa

CapkbiTbek Apaiinbim HaKCblbIKKbI3bl

MmarmctpaHTka, HAO HeTbicyckuin yHuBepcuteT nm. . }KaHcyrypoBsa

AHHOTauuA: B cTaTbe paccMOTpeH M NpPoOu3BeAEeH aHafiM3 TroCyAapCTBEHHOM MNPOrpamMmbl
«3eneHblin MmocT» Pecnybnuku KasaxcTaH, coaeprkaHue, Lenv W 3adadvm, KOTOPOM COCTOUT B
[OCTUMKEHUN ONTUMANbHOTO  YPOBHA NOTPEbBNeHUs 3SHEepPreTMYeckMx U UHbIX NPUPOAHbIX
pPecypcoB BCEMW CTpaHamMmn Mupa K cepeamHe XXI Beka. [oKasaHbl OCHOBHbIE aCMeKTbl Pa3BUTUA
NporpamMmbl M BO3MOMKHOCTb nepexoZa K "3enéHoi" 3KOHOMMKe, OCHOBbIBatOWAACA  Ha
NapTHEPCTBE rocyaapcTBa ¢ b3Hecom, 06LLEeCTBEHHOCTBIO M MEXKAYHAPOAHbIMM OPraHM3aLMAMMN.
PacKpbITbl OCHOBHble HampaB/leHUS PasBUTMA OAHHOM NPOrPamMMbl, COCTOALLME W3 AECATU
MYHKTOB.

KntoueBble C/noBa: 3e/eHan 3HepretTika, BO30OHOBAAEMbIM, MCTOYHMK, COMHLE, BeTep, BOAa,
9KOHOMMKaA, Pecypc, MporpaMmma, MexaHnsm, TexHosorus, baTapes.

Annotation: The article considers and analyzes the state program "Green Bridge" of the Republic
of Kazakhstan, the content, goals and objectives, which is to achieve the optimal level of
consumption of energy and other natural resources by all countries of the world by the middle of
the XXI century. The main aspects of the development of the program and the possibility of
transition to a "green" economy, based on the partnership of the state with business, the public
and international organizations, are shown. The main directions of development of this program,
consisting of ten points, are disclosed.

Key words: green energy, renewable, source, sun, wind, water, economy, resource, program,
mechanism, technology, battery.

B 2010 roay KasaxcTtaH npeacTtaBUA MUPY HOBYIO MHWUMATMBY B chepe 3KOA0rUKU U
9KOHOMWYECKOrO Pa3BUTMUA — Mporpammy napTHEpcTBa "3enéHblin moct". OHa Oblia Npu3BaHa
co3gaTb NAAaTPopMy AN PACNPOCTPAHEHUS HOBbIX "3eMEHbIX" TEXHONOMMIM MexKay CTpaHamum
Mmnpa. Celuyac oOHa yxKe A@ET nNpakTMyeckMe pesynbTaTbl: 15 cTpaH noanucany XapTuio
Nporpammbl, MAET CO34aHME OMbITHbIX LEHTPOB "3eNEHbIX" TEXHO/IOMMN M 0BMEH MNPaKTUKaMM
MeXAay MnpaBuTeNbCTBammM, BU3HECOM WM TPaXKAAHCKMM CEKTOPOM. Ha Kakom 3Tane HaxoamuTcA
nporpamma napTHEpcTBa cenyac? [porpammy napTHEPCTBa "3enéHbii MOCT" WMHULMMPOBAN
Mepsbiit Mpe3naeHT KasaxcTaHa Ha ACTaHMHCKOM 3KoHOMM4Yeckom dopyme B mae 2010 ropaa.
Bckope oHa Bblna NpuHATA Ha KOHbEpPeHUMM MUHUCTPOB MO OKPYKatoWen cpeae MU pa3BUTUIO
A31aTCKO-TUXOOKEAHCKOro pernoHa B OKTAbpe Toro »e rogall].

"Mbl BEPUM, YTO Halla MHULMATMBA YKPENUT NAaPTHEPCTBO MeXay CTpaHamu Esponbl, A3nn un
Tnxoro oKkeaHa, 4acT NO3UTUBHbIM pe3ynbTaT M AONONHUTENbHbIE MPEMMYLLECTBA K AeNCTBYHOLLMM
pPernoHasbHbIM Nporpammam", — roBOPUAOCh B A@HHOM 3aaBneHun Mpe3snaeHTta KasaxcrtaHa Ha
VIl KoHdepeHunn muHncTpos "Okpyxatowas cpega ansa Esponsl” 8 2011 roay. MosaHee, B 2012
rofly, OHa BOLW/A B WMTOTOBYID AeKnapaumio KoHodepeHumm OOH no ycTOMYMBOMY Pa3BUTUIO
"Pno+20".MnaBHaa uenb NporpaMmbl MapTHEPCTBA — 3TO AOCTUMKEHWE ONTUMANBbHOMO YPOBHA
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noTpebaeHnA SHEPTETUYECKMUX U UHBIX MPUPOAHbLIX PECYPCOB BCEMM CTPAHAMM MUPaA K cepeamHe
XXI Beka.

MNepexon K "3enéHon" 3KOHOMMKE MNPW 3TOM [AO/XEH OCHOBbIBAaTbCA Ha MapPTHEPCTBE
rocyaapctea Cc  6usHecom, OOWECTBEHHOCTBIO WM MEXAYHAPOAHBLIMW  OPraHU3aLMAMM.
Mpeacenatenb NpaBaeHns Koanmumm 3a 3eNEHy0 3KOHOMUKY M pa3Butme G-Global, yneH coseTa
no nepexody K "3enéHoi" 3KoHOMMKe npu npesnaeHTe KasaxcTaHa oTmedaeT, 4yTo "3enéHbli
MOCT" MO CyTM — 3TO MexaHu3m "o3eneHeHns" IKOHOMUKM Yepes pasBUMTUE HOBbIX OTpac/ei
"3enéHoro" 6usHeca M pedopMbl TOCYAAPCTBEHHBLIX U  MENAYHAPOAHbLIX MOAMTUK. Takas
nporpamma NMOMOraeT MOMOYb B CO34aHMM MPABOBbIX, SKOHOMUYECKMX U UHCTUTYLIMOHANbHbBIX
YC/IOBUIA ANA Nepexoda OT CYLLEeCTBYOLLEN SKOHOMMWKM, KOTOPYIO YacTo Has3bIBatoT "KopuyHeBomn",
K "3enéHon". O4HMM N3 OCHOBHbIX MPUHLMMNOB NPOrPammMbl NAPTHEPCTBA, SABAAETCA NAMPYIOLLAS
PO/b rocyaapcTea B "3enéHbix" pedopmax(2].

Mpu 3TOM BaXKHOM CcTOpoHOM "3enéHoro mocTa" ocTaétca QOKyC Ha MpPaKTUYECKUX
pe3ynbTaTax. OCHOBHble HANPABAEHWNA N CEKTOPA NPOTrPaMMbI:

. YKpenneHune ynpasaeHua: HalMoHabHOTO U MeXKayHapOoAHOrO.

. NHdOopMaLMOoHHaa MHPPACTPYKTYpa, NnponaraHaa 1 obpasoBaHue.
. "3enéHble" BU3HeC 1 TEXHONOTUM.

. ®UHaAHCOBbIE Y SKOHOMUYECKME MEXaHMU3MbI.

. CtaHaapTbl 415 "3enéHon" 3KOHOMUKM.

. CoxpaHeHue ropHbIX, BOAHbBIX U AIPYrMX 3KOCUCTEM.

. YcToMumnBasa sHepreTuKka, eé 4OCTYNHOCTb U 3GDEKTUBHOCTb.

. MpoAoBObCTBEHHAS HE30MacHOCTb.

. FopoAckan MHbPaCTPYKTypa v TPAHCMHOPT.

. AfanTauma K U3BMeHeHMIo KAMmaTa 1 NPUpoAHbIM KaTacTpodam.

[Ona opraHMsaumMm NapTHEPCTBA B pamMKax Mporpammbl Obl1 NOArOTOBAEH CNeLUManbHbIN
ONOKYMEHT — XapTuAa. K HacTodAwemy MoMeHTy eé noanucanm 15 ctpaH. B nx uncne KasaxcraH,
Poccus, KbiprbisctaH, Fpysus, Fepmanua, MoHronuns, benapycs, YepHoropus, Jlateua, AnbaHus,
®uHnaHams, BeHrpua, bonrapus, LBeumsa, McnaHuAa, a Takke 16 HenpaBUTENbCTBEHHbLIX
opranusauuin. MaéTt paboTa no BKAtOUYEHNIO B porpammy Kutas, HOxHon Kopeun 1 Y3bekuctaHa."B
KasaxcTaHe, Kak M B APYrMX 3aMHTEPECOBaHHbIX CTPaHax, MPOAOKATCA KOHCYAbTAUMM U
BHYTPMIroCyAapCTBEHHbIE NMPOLLeAYpPbl MO y4acTuio B nporpamme "3enénbii moct"[3].

OHa npegnonaraeT paBHOMPaBHOE y4acTMe He TONbKO rocydapcts, HO u HIMO, yacTtHoro
CeKTopa U MeXayHapoaHbIX opraHm3auuin”,."3enéHbln moct" npnssaH 0606LWMTL NYYLLMIA OMbIT U
NpeasioXnTb NPaBUTENLCTBAM CTPaH MPaKTUYEeCKMe pekoMeHaaumm no BHeAPEHMIO 31EMEHTOB
"3eN18HON" 3KOHOMWKM B MPUOPUTETHBLIX CeKkTopax. K umciay nocnesHnx MOMKHO OTHECTM
Npon3BoACTBO M noTpebsieHne 3HepPruu, BOAHLIE W MMHEPabHbIE pPecypchbl, CTaHAAPTbI
BbIOPOCOB, COHPOCOB M OTXOA0B, @ TaKKe CTPOUTENLCTBO FOPOAOB WM TPaHCNOPT. 1o MHOTMMM
NPUYMHAM, BKIOYAA HEJOCTAaTOK NOTEHLUMANA, TakMe AeNCTBMA He BCeraa BO3MOXKHbI Ha YPOBHE
oTAeNbHOM CcTpaHbl. CornacoBaHHble Ha PErMOHANbHOM MM CybpermnoHaibHOM YPOBHAX pedopMbl
CTaHAAPTOB CYLWECTBEHHO 06/1er4atoT TOProBOe N 3IKOHOMUYECKOE COTPYAHUYECTBO.

B KasaxcTaHe npakTnyeckaa peanmnsauma nporpammbl NapTHEPCTBA yxe MAET. Koanmuma 3a
3e/1EHYI0 9KOHOMMKY K pa3BuThe G-Global ctana obuecTBeHHbIM NPOBaMAEPOM 3TON NPOTrPaMMbl.
OpraHusauma B3s/lacb 3a peanm3aumio B CTpaHe [AeMOHCTPALMOHHbLIX "3enéHbix" MPOeKToB.
OOHUM M3 HUX CTano oTKpbiTMe B 2015 roay uUeHTpa "3enéHbix" TexHonorui Arnasay B cene
ApHacait AKMOAMHCKOM obnacTu. Ha ceroaHa aTOT UEHTP ABAAETCA MCMbITaTebHOM 30HOM ANA
3HeproadPeKTUBHbIX 1 pecypcocbeperatouimx TexHonormni [4].

Bcero Tam BHeapeHo 35 MHHOBauUMK. Bnarogapa AeATeNbHOCTM LEeHTPa B AKMOJIMHCKOWN
0b/1acTU CTapToBan pPeanbHbll MeXAyHapoaHbln TpaHchepT "3enéHbix" peweHunn. Hanpumep,
NPOEKTHO-CMETHAA [OKyMeHTalUMa Tenamupl HOBOro nokoneHmsa "ConHeuyHbln BuosereTapuin',
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nocTpoeHHana B Arnasay, bbina 6e3803mMe3gHO nepeaHa y4acTHUKOM XapTum "3enéHoro mocta" —
KomnaHuen "MpuH Mnkb" 13 Poccmn.

B umcie BHeAPEHHbIX TEXHOIOTMI TaKKe eCTb MMPOIM3HOE OTONEHWNE, CONHEeYHble BaTapen
M KONIJIEKTOPbLI, CBeToAMOAHOE WU GUToAMOAHOE ocBelleHne, 3HeproadpdeKTUBHblIE HACOCHI,
CO/IHEYHbIM KONoAeL, MOHM3ATop BO3Ayxa U Apyrue. B teyenne 2015-2017 roaos B cEMM permoHax
KasaxctaHa OblIM OTKPbITbl aHaNOMMYHble LEHTPbl. BTOpbIM MPOEKTOM Koanuumu CcTana
pa3paboTka u yTBepxaeHne B 2016 roay ctaHaapTa A06pPOBONbHOM cepTUdPUKaLMM O0OBEKTOB
HeaBMMKMMOCTM "3enéHbit cTaHaapT KasaxctaHa GreenStandarts KZ". OH npu3BaH MNOBbICUTb
3HepProaPpPeKTUBHOCTb, pecypcocbeperkeHne M 3KONOTMYHOCTb TOCTUHULL, MKUIbIX U OPUCHBIX
3aHNMN.

Ha cerogHa npoueaypy cepTMduMKauMM NpoWan pe3naeHUMs npesnaeHTa CTpaHbl
"Akopaa", UeHTP 3enéHbIX TeXHOAOIrMI Arnasay M CTOAM4YHasA roctuHuua "MymbakTtac".TpeTui
KPYMHbIM NPOEKT KOaJIMLMM — 3TO pacnpocTpaHeHue TPaanLUmii u pemTMHIoB "3enéHbix odpucos” B
KasaxctaHe, KblprbiactaHe 1 Poccuu. B anpene 2019 roaa 6611 06bsBAEH KOHKYPC "3en€éHbI opuc
— 2019", HanpaB/eHHbIM Ha BHeapeHWe "3enéHbIX" M HU3KOYrNepoAHblX TEXHONOMMM Ans
noBblWeHMA KoMOPTa M IPTOHOMUYHOCTM AENOBbIX 34aHUN.

Yepes KoHKypc "3enéHbin opmc — 2019" npepnaraetca HadvaTb BHeAPEHME S3KOCTaHAapToB
ANA co34aHnA oPUCOB, KOTOPbIE OKa3blBAOT MUHUMANbHYIO Harpy3Ky Ha OKPYKaloLLyt cpeay,
YAYYLWNTb paboTOCNOCOOHOCTb 1 340P0BbE COTPYAHMKOB. AKTYa/IbHO 3TO KaK A4/1A CTapblX OPUCHBIX
30aHUIM, TaK W ANA CTPOAWMXCA ceivac. bonbluioe 3HaYeHWe B OpraHmM3aumm skooduca urpatot
BHeApeHWe "3enéHbIx" 3aKynok, pecypcocbeperkeHne, MUHUMM3ALMUA OTXOA08B M 3KONOTMYECKOE
npoceelleHnel4].

AHaNOTMYHbBIA NMPOEKT peannsytoT B Poccnm n KbiprbiscTaHe. B Takmx ycnoBuax "3enéHbin
MOCT" cTaHOBUTCA AN Ka3axCcTaHa BaXKHbIM MHCTPYMEHTOM MO BHEAPEHMIO HOBbIX TEXHOIOTUI. Ha
3TO HanpasaeHa paboTa HECKONbKMX OpraHM3aumii, O4Ha 13 KOTOPbIX — MeXaAyHapoAHbI LLEeHTP
3e1EHbIX TEXHOIOTUM N MHBECTULMOHHbIX NMPOEKTOB.
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KypblabIC MaTEPMANAAPbIHbIH, KOpLUAY
KOHCTPYKLMANAPbIHBIH Kby MHAKTAY
KacneTTepiH baranay

MmaHanunes KyaHbiw Epannesmny

T.f.K., AOUeHT, KOXHO-Ka3axcTaHckMit yHuBepcuteT um. M. AyasoBa, LUbimKeHT, KazaxcTaH
AyiiceHbuesa Alirepim JaynetbekKbi3bl

MarncTpaHT, KOXKHO-KasaxcTaHckmin yHuBepcuTeT um. M. AyaszoBa, LUbimKkeHT, KazaxcTaH
LLepHunazos bekHWA3 baFnaHy bl

MarncTpaHT, KOXkHO-KasaxcTaHckmin yHuBepcuTeT um. M. AyaszoBa, LUbimKkeHT, KazaxcTaH
M. Auezov South Kazakhstan University, Shymkent, Kazakhstan

TytiHOeme. byn Makanada KypblabiC MamepuandapsiHbIH KOPWay KOHCMPYKUUAAGPbIHbIH
HbIAYy HUHAKmMay Kacuemmepid 6aranay 6olbiHWa Mafaymammap KapanfaH. Makanaoa
Kopwiay KOHCMPYKUUAAAPLIHA X(blay HUHAKmMay KabinemiHe KypolabiC MamepuanoapbiHblH
MEHWIKMI  xcblay cbllibIMObIAbIFbIH  01APObIH  MbIfbI30biFbl  MeH 0/1ap0biH 2e0MeMPUASBbIK
enuwemoepi aHelkmanosl. MamepuanoapobiH X biny-u3uKkaasiK Kacuemmepi FuMmapammapobiH
[WKI MUKDOKAUMAMbIHbIH napamempaepiHe mayendiniai KapacmeoipslasaH. MKelny wuHalmelH
Kabamel 6ap Kopway KypblabiMbiH 2PKAUCLICLIHbIH U3UKAALIK napamemprepi 6ap iy
HeenicimeH 6alinaHbicCmel 3nemeHmmep Kamapsi pemiHoe KapacmeolpFaH.

Kinmmi ce30ep: Kopway KOHCMPYKUUACHI, Hbiay-u3uKanblk Kacuemmep, MUKpPOKAUMam,
KYH Cayneci, KyH paouayuACsl, #blay SHepausaCsl, Xblay emkis2iumik KoaggpuyueHmi

Pestome. B OaHHOU cmamee paccmompeHsl OQHHbIE NO OUEHKE mensocbepe2arouiux
ceolicme o2pamc0arouux KOHCmpyKuul cmpoumersibHbix mamepuanos. B cmamee onpedeseHa
yo0enbHas mensioemKocms CMPOUMEsbHbIX MAMepuano8 HA MmensgoemMKocms 02paMOGUWUX
KOHCMpyKuul ¢ Ux NI0MHOCMbKO U 260MeMPUYECKUMU pa3mepamu. PaccmompeHa 3a8uUcumocme
mensoguuyeckux ceolicme mMamepuasos om naApamempos BHYMPEHHEe20 MUKPOKAUMAma
30aHUl. KOHCMPYKUUS 02pax0eHUs ¢ Mmenso8ebl0enaouuM C10em paccMampusanacs Kak pao
3/1eMEeHmMo8, CBA3GHHbLIX C Mensa080l cembto, KawOaa U3 KOMOpbIX umeem ¢uauyecKue
napamempel.

Kntoyesblie ci108a: KOHCMpyKyus 3abopa, mensaoguiaudeckue ceolicmea, MUKpOKAUMam,
conHe4HbIl — ceem,  conHeyHas — paduayud,  menso8as  3Hepaus,  KoapguyueHm
mensonpo8ooHoCMU

KoplwaynapablH by XUHaAKTay KabineTi KypblibiC MaTepuanaapblHblH, MEHLWIKTI Kblay
CbIMbIMAbINbIFbIMEH, ONAPAbIH, OpTalla TbIFbI3AbIFBIMEH KOHE TEeOMEeTPUANbIK e/eMaepiMmeH
aHblKTanadpl. Kopliay KypbiibIMbIHbIH Kby KUHAKTAy KabineTiHiH, U3MKanbIK  MaHI
KYPbIZIbIMHBIH, 1 M2-ge 6enrini 6ip by Me/lepiH CakTay KaHe cakTay MYMKiHAir 60/bin
Tabbinaabl  [1]. MaTepuangapabiH, Kblay-GU3NKaAbIK, — KacMeTTepi  yr-KalnapablH  ilKi
MWKPOKAMMATbBIHbIH, NAapaMeTPAEPiHiH, TYPaKTbIIbIFbIH KamMTamachi3 eTedi. KOHCTpyKumAanapabiH
bINY KMHaAKTay KabineTiH baranay KesiHae aHepruaHbl bepy aaicTepiHe epeKlle Hal3ap ayaapy
KepeK: KabblpfanapAblH 6Te TbIfbl3 MaTEPUANAAPbIHbIH, ilWiHAE - BaNaHbIC MONEKYNANbIK XKblay
H6epy; KabblpranapdblH, KeyeKTi maTepuanaapbiHbiH ilWiHAEe - KblAyAblH MOEKyIanbik bepinyi,
COHZAN-aK XblNy CayNeneHyi »kaHe KOHBEKUMA.
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Koplway KOHCTPYKUMANAPbLIHAA bly KWHaKTay KabineTiH nanpganaHyablH, Oipkatap
apTbiKWbIbIKTAPbl  6ap  [2]: (WK  WMHXEHepnik KynenepaiH KYMbICbIHAAFbI  ©3repictep
MUKPOKAMMAT NapameTp/epiHe acep eTnenai; Tepesenep MeH ecikTepAi alkaH calblH KbICKa
Mep3iMAi CyblK aya afblHAAPbl YA-KaWnapaplH, Aepey CaNKblHAAYbIHA dKeNMeNai; CbIpTKbl aya
TemnepaTypacbiHbIH, ©3repyi Yn-KalablH ilKi MUKPOKAMMATbIHA acep eTnendi; KoplayapblH,
bINFANAbINBIK PEXMMI KOpLUafaH OpTafa acep eTy KesiHAe TypaKTbl 6onbin Kanagbl. 6Gapablk,
nanaanaHy mepsimi, blfanaplH aCepiHeH KypbIbIMAApAblH, 3aKbIMAAHYbI iC KY3iHAE *KOK. HKblay
CaKTaMTbIH Kabblpfa KOHCTPYKLUMANAPbIHbIH bIKTUMaA KEMLLIAIT MHKEHEPAIK Kyhenepai anaTTbiK
COHAIPreHHeH KeniH y-Kanapabl y3akK yaKkblT Kbi3Ablpy 60abIN Tabblnaabl. [1acCuBTi KYH XKblbITy
KyenepiHae »blay SHEPTUACLIH MKUHAKTAY KOpLUay KypblibiIMAApbiIMEH KaMTamachkI3 eTineqi. Ex,
TMiMmai Kblny BaTapeanapbl FMMapaTTbiH, Kypamaac Heniktepi 6onbin Tabblnagpl: Kabbipranap,
efaeHAep, WaTblipap *KaHe Kanxkanap [3].

Bi3aiH reoaepeKkTepiMi3 YLIH apblK, 6TKI3rill 9MHEKTIH, aCTbIHAA Kbly XUHANTbIH KabaTbl
Hbap CbIpTKbl Kabblpfa KosgaHblnadbl. KyH paguauuacbl  CiHreH calblH - KabblpfaHbiH,
TemnepaTypacbl KeTepinin, ofaH yakbITKa OalnaHbICTbl TemnepaTypa rpagmeHTi opHaTbliagbl.
CoHbIMeH KaTap, aHeprua kenecigen 6eniHeni: 6enik xblny 6epy, cayneneHy KaHe KOHBeKLMA
apkbinbl 6enmere bepineai, an eKiHwi 6eniri aMHEK apKblibl »KOfanagbl. ANTa KeTy Kepek,
9HEPrUAHBI XMHAKTAY HEMEeCe XMHAKTay NPOLEeCi KYHAI3r yaKbITTa, an TyHAe KauTapy npoueci
Kypeai [4]. Teorpaduanbik eHAIK, KIUMATTbIK Kafaannap, Koy KUHANTbIH KabaTTbiH MaTepurasl
KoHe BeMEHIH MUKPOKAMMATBIHbIH, NapameTpaepi cuakTbl BipkaTap dakTopnapfa 6annaHbICTb
KOCbIMLLUA Kby KO3i KaxeT 60/ybl MYMKIH HEMece KepiCiHWe apTblK KWHAKTaNfaH SHepruaHbI
KanTa beny KaxeT bonagb!.

FrmapaT YLWiH Kbly SHEPrUACbIH CaKTay XKaHe TYTbIHY epeKlle MaHbI3fa ne. JHeprmaHsbl
CaKTay 3aHblHA COMKeC fMMapaTTap MeH KypblabICTapAblH, CbIPTKbl KOpLaynapbliHAQ blay
sHepruackl bip-bipiHe caHAbIK XafblHaH TeH, bipak Oenrici meH 6afbiTbl DOMbIHLIA ©TE KaKCbl
KMHaAKTaNaAbl }KaHe KeliHHeH KalTapblinadbl. KopwayaaH »*Kblny bepy npoueciHae XuHaKTanfaH
XbINYAbIH *Kannbl MenwepiH [7] dopmyna 6oMbiHWa aHbIKTayFa bonagpl:

0,5 Ac
Qum = if qndt = £ 97" by 2071 = & / ;Zp) = +9"**b(z) %>, Br/Mm?
0

MYHZAA @n — MEHLUIKTI KblNly afblHbl; Z — TONbIK Tepbenic Ke3eHi; b — 3aTTblH, (MacCUBTIH)
Xblny benceHainiridii, KoadbbuumeHTi; w — Tepbenic Kuiniri; A — Kblay OTKI3rIWTIK KO3PPULUMEHTI;
(cp) — MaACCMBTIH Kenemaik Xblay CblMbIMAbIMbIFbL. 3aTTbiH, (MAacCUMBTIH) blay 6enceHainiriHin

KoadbdUUMEHTI caHFa TeH,
b= /zlcp

TemnepaTypa TONKbIHAAPbIHbIH, Tepbenic *uiniri:

w=2m/z
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IC XKY3iHAE XblNY KMHANTbIH KabaTbl Hap KopLlay KypblbIMbIH SPKANChICbIHbIH GU3MKANbIK,
napameTpaepi bap Kbiay KenicimeH 6annaHbICTbl 91EMEHTTEP KaTapbl PETIHAE KAapacTblpFaH KeH.
Kabbipfa afiemeHTTEpi YLWIiH 3Heprua BanaHcbiHbIH TEHAEYNEPiIH Keneci Typae YCbiHyfa 6onasabl:

dT
—=——T;.1 —Tiy1 — 2T;),i=2,..,N—1
dT pCsz( -1 i+1 1)

KyHi 60Wbl KyH paanaumMACbIH XXMHAMAWUTbIH FUMapaTTap YLWiH Oy XKblay WbIFbIHbIH XKbIAbITY
YKYMECiHIH, Hemece BacKa MHMKEHeP/IK KyMenepiH, XyMbICbl apKbl/ibl eTey KaxeT. NHxKeHepnik
KOMMYHMKaUMANapablH 60ybl, FUMapaTTblH KYPbIIbIMAbIK €PEKWeNiKTepi CanKbIHAATY yaKbITbIHA
acep eTeqi. Op TypPAi FMMapaTTapablH, cankplHAAaTy npoueci [6] 1-3 cypeTrepe KepceTinreH.

Temneparypa, C°

Cypet 1. KocbIMLLUa *Kbl/ly 3HEPIMAChI Ke3aepi bonmaraH Kesae ap TypAai TUNTEri fMmapaTTap
iWwiHAeri aya TemnepaTypacbiHblH, 63repyiHe CbipTKbl aya TEMNepaTypPacblHbiH, TEMEeHAEYiHIH,
acepi: 1-keminreH KaHe ilWiHapa TonblpakneH XabblnfaH Kannan FMMapaTTbiH ilWiHAEeri aya;
2-CbIPTKbl OKLLAynaHFaH Xannam FMMapaTTbliH, iWiHAeri aya; 3 - afall KaHKanbl XKeHin FMmMmapaTTbiH
ayacbl; 4-CbIpTKbl aya

40

-~
L4

Temneparypa, C°

25

CypeT 2. Y1 - )kalnapabl CankblHAATY YLIiH KOCbIMLLA 3HEPrusa Ke3i boamaraH Ke3ae CbipTKbl aya
TemnepaTypacbiHbIH IPTYPAI TUNTEr FUMapaTTap iWiHAeri aya TemnepaTypacbiHa acepi: 1 -
CbIPTKbl aya; 2 - afalll KaHKACbl Bap »eHin fMmapaTTbiH, iWiHAeri aya; 3 - CbIPTKbl OKLLayAaHFaH
MAaCCUBTIK FMMapaTTblH, illiHAeri aya; 4-KeminreH »aHe ilWiHapa TonblpakneH *KabblaraH
MACCUBTIK FMMapaTTbIH, ilWiHAEeri aya.
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Temneparypa, C’

CypeT 3. Yi1 - Kalnapabl KblAbITy HEMECe CaNKblHAATY YLiH KOCbIMLLA 3Heprua Ke3i 6onmaraH
KesZde CbIpTKbl aya TeMnepaTypachiHbIH aybITKYbIHbIH, 9pTYPAI TUNTEr FMMapaTTap iwiHaeri aya
TemnepaTypacbiHa acepi: 1-CbIpTKbl aya; 2-afall KaHKacbl bap »KeHil FMmapaTTbiH, ilWiHaeri aya; 3-
CbIPTKbl OKLUaynaHfaH MacCUBTIK FMMapaTTbIH, ilWiHAEr aya; 4-KOMINIreH aHe iWiHapa
TOMbIPaKNeH kabblFaH MacCUBTIK FUMaPaTTbIH, iWiHAeri aya.

ANbIHFaH ManiMeTTepre cyMeHe OTbIpbIN, CbIPTKbl aya TeMnepaTypachl e3repreH kesae tes
CafIbIHATBIH aHe MaCCUBTI eMecC KypblibIMAap CbIPTKbl TemnepaTypaHblH TOMeHaeyiHe aepey
»ayan bepegi. *ofapbl *K1HaKTay KabineTiHe 6alnaHbICTbl Kipniw neH 6eTOHHAH »KacaifaH Tipek
KypblnibiMaapbl 6ap KypAeni fMmapaTTap MeH KypblabiCTap TemnepaTypaHblH e3repyiHe a3
ylbipanapl. ep ydackeciHe bip benikneH bekitinreH Hemece Kep KabaTbiMeH KabblafaH
KYPbI/IbIM CbIPTKbl aya TemnepaTypacbliHblH, ayblTKyblHa O4aH Aa a3 Aaperkede Kayan bepes,.
Kectene KyH 3HEPruAcbiH KUHAKTayfa KabineTTi matepuangapiblH, Herisri Kblay-Gu3amKanblk,
cMnaTTamanapbl KeNTipinreH.

Wblay KUHAWTbIH CiHipy KabaTbl YWiH MaTepuanibiH e3iHeH 6acka OHbIH, OeTiHiH,
KYPbl/IbIMbl, COHAAMN-aK OHbIH TYCi MaHbI34bl Pe/ aTKapaabl. beTki KabaTTbiH, Kypbl/ibIMbl epeKLle
MaHbI3fa Me, OUTKEHI MKOMbIIFAH KblAyAblH eadyip mesllepi KOHBeKUMA apKblabl bepineai.
COHAbIKTAH KYH 3HEPruACbIHbIH Ken MeLWepiH any YlWiH 0N epecken Hemece eHaenmereH 60ybl
KepeKk. ¥3blH TOJIKbIHAbI KblAy CaynefeHyi l-kectefeH KepiHin TypfaHaan, 6apnblk Aephik
KYPbINbIC MaTepuanaapbiMeH *KaKebl CiHeai.

Kecte 1 - MaTepuangapabliH, Xblay CiHipy KabineTi

3aT KbICKa TONKbIHAbI KYH paamnaumachl ¥3blH TOAKbIHABI KYH padanaLmAachl
Cy 0,91 0,92-0,94

beToH 0,60 0,77-0,83

KbI3bI/1 KblLL 0,57 0,87

Kym 0,78 0,88

EnimizaiH Kenbip aymasbl YILiH eH, KONaNbl-OMHEKTE/ITEH KIHE MKbly KMHAUTbIH KabaTbl
H6ap KabbipFa. MyHAa KONNEKTOP MEH aKKYMYNATOP GYHKLUMACHIH KOPLUAY KYPblbIMbl OPbIHAANAbI.
Byn Kafganga KblAyeTKI3MIWTIKNEH HEMEeCe KblJly CaKTalTblH MaTepuasMeH aHacaTbliH aya
alHanbIMbl apKblabl bepineai.

Mblay XUHaANTbIH KabaTbl 6ap Kabblpfa KenaeTineTiH HeMece KeNaeTiIMeNTIiH Boybl
MYMKiH. Utzinger M.D. 6actafaH aBTopnap Tobbl KypacTbipfaH «The effect of Air flow rate in
collector-Storage walls» »KymMbICbIHA@ »Kblly 3SHEPrUACbIHA [ereH KaXKeTTiNiK KabblpFaHbliH,
}engeTinetiHiHe Hemece XengeTiIMenTiHiHe a3aan 6anaHbICTbl ekeHAiri ganengeHai. OHTan bl
KenaeTyAi KoNZAaHy KOCbIMLUA KbINbITY KasKeTTiniriH bipHelle naibi3fa asanTagbl. AliTa KeTy
Kepek, Xblay XMHaNTbIH KabaTbl 6ap KabblipFaHbl KONAAHY ©Te KeKe XKaHe KenTereH GakTopnapfa
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HarnaHbICTbl. KypblabiCTafbl HEri3ri NnapameTp 3KOHOMMKAbIK OPbIHABINLIK 60naabl. Mbicanbl, ecki
FUMapaTTapablH FMMapaTTapbiH KaWTa Kypy KesiHAe Tblfbl3 KypblablCKa OaMaaHbICTbl XKblay
UHaKTay »KyKTemeciHiH 6ip 6eniri watbipabiH 6ip GeniriH anybl MyMKiH. byn kafganaa »Kbiay
bepyaiH, Herisri mexaHM3mi Kbi3aplpblafaH TebeHiH Xblny cayneneHyi 6onaabl. Kasipri yakbiTTa
NacCUBTI XbIbITY KyMenepiH ecenteyaid bipkatap aaictepi xacanabl, 6ynapabiH, 6apabifbl eTe
KOFapbl AdN4IKKe Me.

blny }KUHaNTbIH KabaTbl 6ap KabbipFanapabl ecenTey YiliH KYH Paamnaumsacbl MEH KyKTeme
apaKkaTblHacbl dici Wi KongaHblnadbl, wetenaik agebuetrtepae on SLR aen atanagbl. On
KOCbIMLLA SHEPTUAHbBIH, XbINAbIK KAXeTTINIKTEPIH aHbIKTayfa Heri3Ae/ireH »KaHe KenTereH naccmeTi
KyrenepaiH TabuFM KoHe KOMMbIOTEPAIK 3KCNEePUMEHTTEPiHe Heri3genreH. IAicTi  Kypy
HbapbiCbiHAA NACCUBTI KyhenepaiH, KOHQUrypaumacbiHbiH, HaTUKenepi OOMbIHWA WHMKeHepiK
ecenTeynep yuwiH KoadduuneHTTep Kacangpl. accmBTi Kabblipfanapabl ecenTey VUiH Tikenen
bINbITY XyMenepiHe apHanfaH Kenbip e3repictepi 6ap «nanganaHblAmay» aici KongaHblaaabl.
COHFbl HOTUXKE aNablHFbl 9iCKe YKCAC KOCbIMLLIA IHEPTUAHbIH, KaXKeTTi mewepi 6obin Tabblnaapi.
EcenTey KesiHAe bly KYKTeMmeci eki benikke beniHeai: anabIMeH Kblay KUHANTbIH Kabblpfa
afmabaTKanblK OONbIN caHaNabl }KaHe ecenTeyaep Xblay WhblFbIHbIH aHbIKTAYAbIH, Henrini »xaHe
annbl KabbingarfaH dopmynanapbl OoMbIHWAE XKYyprisinea;.

Hblny KMHAWTbIH KabblpFa apKblbl ©TETIH all CalblHFbl Kby MenwepiH Kabbipfa
napameTpaepi MeH O6/MEeHIH MWKPOKAMMATbIHbIH, Kypaeni OyHKUMACHl peTiHAe enecTeTyre
6onaapl. Kopway KypblibiMbiH OipKaTap TEPMUANbIK Keaeprinep, KOHTEMHEep/iep KaHe ilKi
Ke3sgep peTiHae mogenbaeyre 6onagpl. MMyMeHiH »blaablk eHiMainirin 6afanay ywiH 6ipkatap
[2MeKTi Kagamaap xacanabl. bipiHLwi ke3eHae CiHipiareH KyH paanaumackiHbIH aliabIK LWamanapsbl
ecenteneni. EKiHWI Ke3eHAe aamabaTanblK Kby CaKTaWTbiH KabblpfaHbl Kabbingay KesiHae
KYKTEME ecenTesiefii aHe KopLlayaap apKbl/ibl by WbIFbIHbI aHbIKTanadpl. YWiHWI KeseHAae
XbINY KMHAWTbIH KabblpFa apKpblabl OTETIH ail CalblHFbl Kbly MeWepi aHblKTanaabl. TepTiHLWi
KeseHae HeNiK Kblay CblbIMAbINbIFbIH KabblngafaH Kesde WblFapbliaTblH 3HEPrua afbiHbl
ecenteneni. beciHWi Ke3seHAe KOPWAy KYPbIIbIMbIHbIH, Kbly KWMHAKTaywbl KabaTbiMeH
HalnaHbICTbl NapameTpaepAi ecenTey KaHe ecenke any Kypridineai. CoOHFbl Ke3eHae XblabITy
KYKTEMECIH »aby yneci, cogaH KeniH KblNbITy SHEPrUACbIHA albIK KAXKeTTiNIK aHbIKTanaabl.

Byn aaictep XWHANFAH Kbly SHEPTMACBIHbIH, MEJLEPIH aHbIKTayFa, by LWbIFbIHbIH
ecenTeyre, *blay Kipictepi MeH »blay NpodULNUTI apacbiHAafbl TENe-TeHAiKTI KypyFa Heri3genrex,
Hipak 0/1ap HaKTbl KAMMATTbIK KaFaanaap YWiH KaxeTTi napameTpaepai TaHaay YiliH KyH KabbipFa
NnaHeNbAepiHiH TeXHUKablK MYMKiIHAIKTepPiH 6aranayfa MyMKiHAIK 6epmenai. bynaH 6acka,
KYPri3iireH Tangay KyH paAMauMACbIH KaZere apaTaTblH CbIPTKbl KOpLAynapAbliH, 3Heprua
TUIMAINITIH TEXHUKANbIK KETINAIpY VILIH Tanan eTiIMereH pecypcrapdbl XaHe OHTalbl Xobanay
YWIiH XKyrenepaiH TexXHWUKaNblK cunatTamanapblH 3epTTey KarKeTTiNiriH aHblKTayFa MYMKiHAIK

6epai.
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YAK 541.18

M3IMEHEHWE TEMIEPATYPbI
BJAMHOCT B ABTORJIABE B NMPOLECCE
ABTOK/TIABHOW OBPABOTKM

Kbiprbizbaea Hypcyny AamnbekKbi3bl

MarnmcTpaHT, KOXKHO-Ka3axCTaHCKMN rocy4apCTBEHHbIN YHUBepcUTET MM. M. Ay3308B3,
LLIbiIMKeHT, Ka3axcTaH

Komacapos baxaapip TactaHbekoBWY

K.T.H., npodeccop, KOXKHO-Ka3axCTaHCKMIM rOCyAapCTBEHHbIN yHMBEPCUTET M. M.
Ay3308Ba, LLIbimKkeHT, Ka3zaxcTaH

Komykacaposa y/ikaH TyrenbbaeBHa

cT.npenogasaTenb, KOXHO-Ka3axCTaHCKMIM roCcyAapCTBEHHbIN YHMBEPCUTET MM. M.
Ay3308a, LLIbimkeHT, KazaxcTaH

M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan

AHHOMauuA. AemoknasHas obpabomka asnaemca 00HoU u3 saxcHelwux onepayull npu
us2omossieHuu usdenull us A4Yeucmoz20 bemoHa. EE pexcumsl HANPAMYKO 8aUAIOM HA makue
KayecmeeHHble XapaKmepucmuKu 20moso2o nNpodyKma, KaK Mopo30cmolikocms, ycadka npu
8bICLIXAHUU, NPOYHOCMb nNpu  cxamuu, eHewHul 8ud u3denull (omkosbl, MpeujuHsi).
Temnepamypa U 8000 ABAAMCA BAXHLIMU NAPAMEMPAMU 8 asmokaasHol obpabomke.
Temnepamypa maccuga 00 HA4YAAA AB8MOKAABHOU 0b6pabomku: Yem Xon00Hee maccus, mem
bos6we 80061 8 HeM KoHOeHcupyemcA. [loamomy Heobxodumo nposecmu pAod meponpuamud,
UCK/HOYQOUWUX OCMbIBAHUE MACCUBG, G UMEHHO: npedycMompems Haau4yue nodozpesaembix
Kamep npedasmoks1asHol 8bI0epHKU, y8eau4ume KOHEYHY memnepamypy Cblpua, UCKIOYUMb
CKBO3HAKU. A makKwe smopol u Haubosee 8aXHbIU napamemp — 3MO KOAUYECMBO 8006,
Komopoe umeemca 8 Maccuse npu 3azpy3Kke e2o 8 asmoksias. Koeda mamepuan ¢opmyemcsa ¢
8bICOKUM omHouweHuem B/T, oH codepium 6 cebe o4yeHb MHO020 800bl. [l1d a8MOKAA8HOU
obpabomku Ha eouHuyy maccel 800bl Cbipuyad mpebyemcsa 4YembipEXKPAmMHoe no macce
Konu4yecmao napa. M366imok 8006l 8 Cbipye 8e0Em K ygenudeHuro pacxoda napa. B pesynsmame
8 Mamepuasa HaYuUHAem 8nuMmMbI8AMbCA U3/IUWHEE KOUYeCcmao KOHOeHcama, Ymo HEMUHYemMo
npusodum K omKasnvleaHuto bemoHa. KoHmMposas memnepamypbl A8ademca 06A3amesnbHbIM
mpebosaHuem npu sedeHUU asmoknasHol obpabomku. B ced3u ¢ amum OQHHOA HAYy4YHOA
paboma nocsAweHa U3MeHeHU memMnepamypsl U 8710X¥HOCMU 8 a8MOK/Aase 8 npouyecce
asmoknagHoli  obpabomku 2a306emoHHbIX  u30eaul  ucnonbdyemsie 0714  HUAUUWHO20
cmpoumesscmaa.

Kntoyesble cnosa: asmoknasHas obpabomka, pexcum meepoeHus, ucnapeHue esaau,
yemeHmupyrouaa macca, cmpykmypa 6emoHa, UHMEeHCUBHOCMb pocma NPOYHOCMU,
8/10XHOCMb, U30MepMuYecKul Haepes.

TytiiHOeme. Aemoksnasmel eHOey - yAsnsl bemoHHaH xacanraH byldeimoapobl eHOipyoezi
MaHbI30bl onepayuanaposiH b6ipi. OHbIH pexcumoepi aa3Fa mesimoinik, kenmipy KesiHoe weey,
Kbicy 6epikmizi, eHIMHIH CblpMmKbl mypi (CbIHbIKMApP, XapblKkmap) cuskmel O0aliblH 6HIMHIH
canaselKk cunammamanapsiHa mikenel acep emeodi. Temnepamypa MeH CYy a8mMoK/aAAa8MmMel
eHOeydeai MaHbI306l napamemprep 60s6in mabwlaadsl. ABMoKaasmsi eHoey bacmanraHra oeliiH
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maccusmiy memnepamypacel: MaAccug HefypsbiM Ccyblk 007Ca, OHOGFbI Cy COFYP/IbIM Ken
KoHOeHcauuanaHaosl. CoHObIKMAH MaccusmiH cankeiHOaybiH 60a0bipmalimelH 6Gipkamap
wapanaposl  Hypeisy Kaxem, aman almkaHOa: aemoKnagka oOeliHai H blabimblaamelH
KamepanaposiH 60aybiH KAMMAMAcsi3 emy, WUKi3ammeslH COHFbl memMnepamypacsiH apmmeoipy,
wobanaposl 6010bipmay. COHbIMEH KamMap eKiHWi }oHe eH MaHbI306l napamemp -  byn
a8MOKNABKA XyYKmeneeH Ke3zde maccuemeei cyoelH meawepi. Mamepuan xcorapel C/K
KambIHACLIHOA KaneinmManfaH Ke30e OHbIH KypamelHOG eme Ken cy 6ap. LLuki cy maccacsiHblH
bipniciHe asmoknasmel eHOey ywiH 6yObiH mepm ece Ken mesawepi kaxem. LLuxkizammarel
apmeiK cy By aFbIHbIHbIH #OFAPbIAAYbIHA aKeNedi. HomuxceciHoe KoHOeHcammeolH WaMaodaH mMbic
menwepi mamepuanra ciHe 6bacmadliosl, by ce3ci3 6emoHHbIH CbiHYbIHA aKeneodi. ABMOK1asmel
eHOey Ke3iHOe memnepamypaHsi 6aKbiaay miHOemmi manan 6onein mabsinadsl. OcbiFaH
b6alnaHeicmsl 6y FbiAbIMU HYMbIC MypFoiH YU KypblabiCbl ywiH nalidanaHslaameiH ea30anfaH
bemoH bylbiMOapbIH GB8MOK/AABNEH 6HOey NPoueciHOe a8MOK/IA8MArsl memnepamypa MeH
bIAIFAN0bINbIKMbIH 632epyiHE APHANFAH.

Kinmmi ce30ep: asmoKnasmel eHOey, KAMaro pexcumi, blarandbliH BynaHysl, yuemeHmmey
maccacsl, 6emoH KypblsibiMsl, BepiKMIKMIiH 6cy KApKbIHObIAbIFbI, blAFan0blabIK, U30MeEPMUALLIK
KbI30bIpY.

Ona HabnwoaeHWs ABAEHWUA, NPOUCXOAALIMX B aBTOK/MaBe, Ha Kadeape wumeeTcs
McnblTaTeNbHbIM  NabopaTopmMa  CTPOUTENbHbLIX  MATePManos, W3AENUA U KOHCTPYKLMM
nepeobopyaoBaH nabopaTopHbIM aBTOKNAB. [py OCBELLEHMM CMOTPOBOMO OCTEK/IEHHOIO OKHa
aBTOK/aBa MPOXEKTOPOM Yepe3 3TO OKHO XOPOLWO MPOCMATPMBAETCA TO, YTO MPOMCXOAMT BO
Bpems TepmoobpaboTKM ra3obeToHHOro n3aenus.

Mocne nogaym napa B aBTOKNAB Tam 06pasyeTca TyMaH, 3aTeM NPOMCXOAUT KOHAeHCcauma
€ro Ha NOBEePXHOCTN BETOHHbIX N3AENI, CTEHOK aBTOKAaBa U T.A4,

«MHTEHCMBHOCTb  YBNAXKHEHWA O4YeHb CWUIbHO 3aBUCUT OT MOPMUCTOCTM DOeToHa,
MWKPOCTPYKTYPblI MEXMOPMUCTbIX NEPerofoK, TOYHee OT MUX NAOTHOCTWU, KOTOpas onpeaensdeTcs B
3H3YMTENbHOM CTEeneHn AMCNEepPCHOCTbIO MaTepManoB M MHTEHCMBHOCTbIO MOAayM napa B
aBToKNaB» [1].

«Havyano nysbipeHua» HabnogaeTca B pas/iMyHOE Bpemsa B 3aBMCMMOCTU OT CKOPOCTU
HarpeBa aBTOKfAaBa. Ecan, HarpeB MeaNeHHbIM M PaBHOMEPHbLIM, TO OAHOBPEMEHHO C
yBAAXKHEHMEM MNPOUCXOAUT BblAENEHUE PEAKMX My3blPpbKOB rasa B TeYeHuMe BCero nepuoga
HarpeBa. C nepexoaom Ha M30Tepmy M3 OeTOHa BblAenAaeTca Baara, a 3aTem BMECTe C Hel U
Ny3blPbKM rasa (3To Npu Harpese 3a 6 Yacos 1 Honee). Mpn YCKOPEHHOM NOAbEME TEMMEPATYPbI
33 2-3 Yaca MHTEHCUBHEeE BblaeneHue Baaru NpomcxoamnT npu Temnepatype 105° u sbiwe [2].

Mpu Harpese aBTOKMaBa 3a 4 yaca, T.e. 33 2 Yaca noabem Temnepatypsbl ¢ 20 go 100° (6es
M36bITOYHOTO AaBneHna 1 2 yaca co 100 go 180° npu U3BLITOYHOM JaBNEHUM) BblAeaeHne Baaru
M rasa u3 6etoHa obbemMHbiM Becom 700 kr/m3 HaumHaeTca npu Temnepatype 60-80° a mpwu
M30TEPMMYECKOM HArpeBe YKe CTAHOBUTCA KCYXUMY.

«Ha nnotHom 6eToHe uan syenctom bBetoHe 6osbWIMM 0HBEMHbBIM BECOM, KOHAEHCaT
obpasyeT cn/oLHble BOAHbIE NAEHKN, KOTOPbIE CTPYMKAMK CTEKAtOT No nsaenunto. Ecam nsnenne
NOCTaB/IEHO C HAK/JIOHOM, TO YaCTb BNarn ctekaeT. Hanpvmep, npu yknoHe 2° B1aXKHOCTb CTEHOBbIX
ra3006eTOHHbIX MaHenen Xuibix 34aHui TOAWMHON 28 cm 1 obbemHbim Becom 700 Kr/m3 nocne
aBTOK/1IaBHOM 06paboTKM Ha 2-3% HMKe, YeM NaHenel, YCTaHOBAEHHbIX FOPU3OHTAIbHO Y.

«M3 BeToHa TaKKe WMHTEHCMBHO BblAeNseTcA Bfara Npu ObICTPOM CMNyCcKe AaBNEHMA.
Havnyywmm 6bin0 6bl 3anapuBaHue naHenen 6e3 Gopm, YCTaHOBAEHHbIX B aBTOKAABe
BEPTUKA/bHO. DTO BO3MOXKHO NpPU ABYXCTaANHOM TenioBo obpaboTtke» [3].

3TM AaHHble BHOCAT ACHOCTb B NPMPOAY NpoLecca, NPOMCXOAALLErO B aBTOKAaBEe BO BpemMs
aBTOK1aBHOM 06paboTKM ra3obeToHa.
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Hamu nocTasneHbl caeaytolime onbiThl:

1. B aBTOKNaBe, KyAa 3arpy*KeH Tena1oM301AUMOHHbIM 6ETOH, NOCTaBUAN ABa CTaKaHa, M3
KOTOPbIX OAMH COKpaLleHHoW Boaon (2 rp. MeTunopaH»Ka Ha 100 mn BoAbl), a Apyroi — 6e3 Boapl,
HO C 3TUM KpacuTenem. Nocne aBToKNaBHON 06paboTKM No pexunumy 2+8+2+1=13 yacos (Nogbem
+ BblAEpXKKa + CrycKa napa + NpozyBKa) Npu MakcMmanbHom AasneHum 0,8MTMla Habatoganca
M3MEHeHMe YPOBHM BOAbI B CTaKaHe. B nepBOM CTakaHe B Mpolecce aBTOK/AaBM3aUMM KOHAEHCAT
yBeNMYMN ypoBeHb BoAbl Ha 10 Mm, @ 3aTem B nepuos, CNycKa napa v NpoAyBKM yPOBEHb BOAbI
CHM3MANCA Ha 24 mm. B nycTom CTaKaHe C KpacuTenem KoHAEeHCaT Hano/IHWA Ha 15mMm 1 cHM3KACA
Ha 14 mm.

2. B aBToKnaB noctaBuan 4 obpasua razobeToHa, BbICYLEHHOro 40 NOCTOAHHOrO Beca, U
3anapuamn ¢ TeNA0M30NALMOHHbBIM ra306€TOHOM MO YKa3aHHOMY PeXmnMy. 3aTeM NOC/e BbIrPy3Ku
M3 aBTOK/MaBa 3TW 0Opasupl B3BelWMBannUch. Mpu aTtom Habawganoch cneayioulee: y 6oAbLWINX
06pasLOB MeHbLLIe BAAaXKHOCTK, a Y MeHbLUNX 06pa3uos - bonblle (cm.Tabanuy 1).

Tabnunua 1 - Aacopbuma Bnarn cyxmm razaobeToHOM B NpoLecce BTOPUYHON aBTOKAABHOM
0bpaboTku

Bec cyxux 0bpasLos Bec obpasuos nocne YBenunuyeHue Beca BnaxkHocTb 0bpasLia
BTOPUYHOTO 06pa3LoB B p. B%
aBTOK/1aBMPOBaHME B
p.
370 410 40 10,8
535 583 48 9
432 486 54 12,5
364 420 56 15,8

Halun akcnepmmeHTbl MOKa3biBatOT Ha NPaBUIbHOCTb TEOPETUYECKOro Npeanocbiakm K.3.
fopsliHOBa AOMOJIHUTE/ILHOM YBAAXHEHMU A4YencToro 6HeToHa KOoHAeHcaTom B npoLlecce
TepMOODOpPabOoTKM U O BbICbIXaHUW Ero NpPU BbINyCKe Nnapa M3 aBTOK/AaBa M MNPW ero npojysKe B
nocneaHen craamm 3anapusanHus [4]. B aToM cTagum BbICbIXaHUE MPOUCXOANT MoA, BAUAHMEM
rPaaneHTOB TeMMNepPaTypPbl M BAAXKHOCTM, HO MOAHOCTbIO YAAAUTb BAAry M3 U3AEAMA He yaaeTca.

Kak noKasbiBaeT nocneaHuit m3 OnucaHHbIX OMbITOB, AaXe COBEPLIEHHO Cyxoh 6eToH
nocne BTOPWMYHOM 3amapKkM MMeeT BAaXHOCTb (15%), paBHytO NpeaenbHON BAAXKHOCTY,
npeaycmoTpeHHo B TOCTe. Toraa 4To MOXKHO OXMAaTb OT HETOHa, Y KOTOPOro HavanabHaa A0
aBTOK/1IaBHOW BAaxKHOCTN MmeeT 55-60% [5].

Ha Haw B3rnaa Henb3a NoAyYnTb ra3obeToHHble CcTeHoBble BA0OKM (cpeaHein NAOTHOCTb
400-500 Kr/m3) BnaxkHocTb Huske 15-20% B npoLecce TepmoobpaboTKu.

OTctona cnefyeTt HeNOrMYHOCTb HOPMbI BNAXKHOCTM U S4EUCTOM HETOHe, KOTopPas CornacHo
FOCTy, paBHa 15%.

Kak cKa3aHO Bbille, B npoLecce TepmoobpaboTKM CHUMKeHMe BAaKHOCTM Ao 15% B
00ObIYHbIX YCNOBMAX HE NPEACTaBAAETCA BOSMOXKHbIM.

OAHaKo 6bla1 CMbICN NPOBEAEHMA 3aBOACKMX IKCMEPUMEHTOB Ha KOMBMHATE CTPOUTEbHbIX
MaTepuanoB MO CHUMKEHUIO BNAKHOCTM, T.K. Ha 3TOM KOMOWHATE BbiMycKaemble M3Aenns w3
razobetoHa MMetoT BAaXKHOCTb 35-40%.

N3 HMX OCHOBHOE BHMMaHMe Oblno 0bpalleHo Ha TenaoM30AUMOHHbIE ra30b6eToHHbIe
cTeHoBble 610KM No naoTHocTH 400-500 Kr/m3.

B Lenax cCHUXKeHUs BNaXKHOCTU NPOBOAM/IUCH CIEAYIOLINE IKCMEPUMEHTBI.

YCKOpEeHHbIM Crnyck napa: Ha Kadeape WMeeTca WCMbITaTeNbHbIM nabopatopun
CTPOUTENbHbIX MaTEPUANOB, U3AEANI N KOHCTPYKLUNI ANA CHUMKEHMA AaBEHWA Napa B aBTOK1aBe
Npoun3BoAM/ICA Mepenyck napa 13 O4HOro aBTOKAaBa B Apyron. [M03TomMy NPaKTUYECKM Henb3s
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OblN0 COKPaTUTb MPOAO/IKUTENBHOCTb CMYCKa Mapa MeHblle ABYX 4acoB, T.K. 3TO He [ano
ouwyTMumoro adpdeKTa Ha CHUMKEHME BNAAXKHOCTM razobeToHa [6]. Tak, Hanpumep, Npu HavabHOM
BNAXXHOCTM cblporo rasobetoHa 62% nocne cnycka napa 14 45m-24. BAAXHOCTb B
TEN/IOU30NAUMOHHbBIX MAMTKax cocTasmna 35-37%.

PeXXMm 3anapkuM C AOBYKPaTHbIM MOABEMOM Mapa: HayasbHAA BJIAXKHOCTb CbIPOro
razobeToHa paBHa 64%. bbin NpoBeAEH PeXMM 3aNapKM TENNON30NALMOHHbIX Tra300€TOHHbIX NANUT
C ABYXKPATHbIM MOABEMOM Mapa.

MNocne nepBoOro UMKAa 3anapku, npogoakasweroca 124.30m., BbINyCTUB KOHAEHCAT, CHOBA
napa 6b110 B3ATa Npoba razobeToHa. Nprn 3TOM ero BAaXKHOCTb coCTaBnANa 37%.

HoBbI MeTo, aBTOKNaBHOM 06paboTkM 6e3 3meHeHus B/T 1 Npoao KUTENbHOCTU LMK
[AET CHUXKEHME BNAXKHOCTM TENION30NALUMOHHOIO razobeTtoHa Ha 8-12%, HO NPY 3TOM HECKONBbKO
yBeAMYMBAET pacxoq napa [7].

CHMKeHMe BNaXHOCTM Ha 8-12% npu 3amapKe C ABYKPATHbIM MOAbEMOM Mapa MOXHO
yKa3aTb Ha ABa 0OCTOATENbCTBA, KOTOPblE B M3BECTHOWM Mepe Aat0T, KaK CKa3aHo Bbllle, nepes,
BTOPbIM MOABEMOM MNapa BNAXKHOCTb U3AEeANI COCTaBNAN0 37%, YTO MOXKHO ynoaobuts B/T=0,37.
Kak M3BECTHO, MUHUMANbHbLINA B/T B AYEUCTbIN CMecU NPUBOAMT K MMHUMANBHOM BAAXKHOCTU
n3penuna. BTOpoi noabem OcyLlecTBAAETCA B YC0BUAX, KOTAa aBTOKNaB, GOPMbI, BAaroHETKM U,
rnaBHoe, 3amapmMBaembli MaTepuan, Harpetbl. B 3TUX ycnoBMAX BbIMyCK Mapa B aBTOK/AaB He
BbI3blBaeT CKONbKO-HMOY/1b 3HAUUTENBHOTO KOHAEHCATA, KakK 3TO MMeeT MEeCTO B Haya e 3anapKu.
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Pestome. B cmambe npedcmasseHbl Nepcnekmueasl U akmyasbHsie npobaembl NoaAyYeHUs
nieekoeo bemoHa — u3 apboauma, nosay4aemo20 Ha OCHOBE OpPeaHUYecKUx HanosHumenel, u
npou3soocmea CmeHOoB8bIX Mamepuaso8 Ha e2o0 OcHose. B uccnedosaHuu npedcmassieHsl
mexHUYecKue XapakmepucmuKu 8epMmMuKaabHO HECYyWUx cmeHo8bix 6/10K08, U320moB/eHHbIX U3
apboauma. onyyeHHsil 3¢ppekmusHbili cmeHosol 670K U3 apboauma HA WAAKOWE10YHOM
sANCYWEM 006YC08/1EHO MEM, YMO 8 €20 COCMAaBe COOepPHUMCA eO0KAaA Ules104b, aKMUBHO
83aumodelicmayouias c 0peaHUYecKUM 3aNnoHUMENEeM.

Kntovyesobie cnosa: apbonum, 00/7120864YHOCMb, NEHONOAUCMUPOS, re2Kuli 6emoH,
UemMeHMHoCmpymce4Hole Naumsl, KOMNO3UUUOHHbIU Mamepuas, WAaKoUen04Hble Baxcyulue.

TytiiHOeme. Makanada xeHin 6emoHObl — O0P2AHUKA/bIK MOAMbIpFeIUmMap HeeiziHoe
anbiHFaGH apbonummeH HaHE OHbIH Hezi3iHOe KabbipFa mamepuandapsiH eHOipyOiH
nepcnekmueasapel MeH e3eKmi macenenepi KeamipineeH. 3epmmey apboaummeH 1 acanfaH
mieiHeH Kemepzaiw Kabbipra 670KMApPbIHBIH CUNAMmMAmManapsiH ycolHaodel. LLnak-cinmini
mymksip 3ammarsl  apboaummeH anelHFGH MuiMOi  KabbipFa 6710261 OHbIH  KYPAMbIHOG
Op2aHUKanblK aepeeamneH besiceHOi apekemmecemiH KayCMmuKanelK CinmiHiH 601ybsiHa
balnaHsicmei.

Kinmmi ce3dep: apbonum, bepikmiKk, noaucmupon Kebik, xeHin 6emoH, uemeHm
maxkmanapel, KOMNO3UUUALIK MAMepUar, KOX Ciamini mymkgsip 3ammap.

KauecTBO, 40/ITOBEYHOCTb, CTOMMOCTb 3[1aHUI U COOPYKEHWUM, a TaKKe TEMMbI XKUAULLHOTO
M NMPOMbILLJEHHOTO CTPOUTENLCTBA B 60/bLLON Mepe 3aBMCAT OT NPaBMIbHOIO Bbibopa CTEHOBbIX
MaTepunasnos, N3roTaBAMBAEMbIX, Yalle BCETO, U3 JIETKUX DETOHOB.

B MaccoBom cTpouTenbHOM Npon3BoacTBe TpebyeTca NMOCTOAHHOE yBenndeHne obbema
BbIMyCKa pPa3/IMYHbIX BWAOB /Eerknx 6OeToHOB, pPa3paboTKM KOTOPbIX MOCBALLIEHbI MHOTMe
nccnegosaHua. B aTol obnactm mssecTHbl pabotbl AxBepaosa W.H. [1], MeaHosa W.A. [2],
BonrkeHckoro A.B. [3], Mytnaesa W.E. [4,5] n apyrnx y4eHbiX, pe3yabTaTbl KOTOPbIX NO3BOANAM
LWMPOKO MNPUMEHATb TakMe OeTOHbl B MpaKTMKe cTpouTenbctBa. OAHAKO WX MCCaeaoBaHWS
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KacaloTcA, B OCHOBHOM, OETOHOB Ha MOPWUCTbIX HEOPraHMYEeCKMX 3anONHUTENAX, TaKMX Kak
Kepam3uT, 30/1bHbli FpPaBuiA, LWAAKOBaA Nem3a 1 T.4., Tpebyowmx cneumanbHOro U3roToBaeHumA.

B 10 ke Bpemsa B cTpaHax CHI exerogHo obpasytoTcs OrpOMHOE KOJIMYECTBO OTXO/08
neconuneHma u aepeBoobpaboTKM, KOTOpPblE MOMKHO WCMONb30BaTb MPWU  M3rOTOBAEHUM
CTPOUTENbHbIX MATEPUanoB, B TOM 4YMUC/Ae CTEHOBbIX. KpOme TOro, 3HayuTenbHble CbipbeBblE
Pecypcbl MMetTCA U B CENbCKOXO3AMCTBEHHOM MPOM3BOACTBE. TaK, Hanpumep, B KasaxcTaHe u
APpYyrMX  cTpaHax LeHTpanbHOM A3MM  HeMCcnonb30BaHHblE CENbCKOXO3AMCTBEHHbIE OTXOApb!
COCTaBAAT MUANOHbBI TOHH.

MoaToMy 0cobbIli MHTEpPEC NPeACTaBAAT UCCe0BaHMA, HanpaB/eHHble Ha Pa3paboTky
CTEHOBbIX MAaTEPNANOB Ha OCHOBE OPraHWYeCcKMX 3anonHuTenen, T.e. apbonuta.

Hemanoe BHMMaHWe yaenseTca maTepuany Tuna apbonmta u B 3apyberKHON NpaKkTUKe
cTpouTensctBa. B benbrum no auueHsum Lsenuapun dupma «dopuson» [6] npoussoanTt
CTEHOBbIE HaBECHble NaHe M 1 MasiorabapuTHble nyctoTensle 6/10kn paamepom 500x250x150-300
MM. B ABCTpUM MO NULEH3MM TOM Ke GUPMbI BbIMYCKatoT HBA0KM MNoA Ha3BaHMeM «BenoKe».
CpeaHasa MNOTHOCTb Takux 610KkoB 500-600 Kr/m3, Tem He MmeHee Tennodpusmueckue
XaPaKTEPUCTUKN UX MPU UCNONL3OBAHUMN B HUAbIX MOMELLEHUAX NPUXOAUTCA YAYYLWUTL NyTem
NPUMEHEHNA AONONHUTENBHOMO CN0A MEHOMNONUCTUPOAbHBLIX NAKUT. LLnpokoe npumeHeHue BO
BCEM MMpPE HAXOAAT LEMEHTHOCTPYKEYHbIE MNAUTbI, WM3roTaBAMBaeMble Ha 060pyAOBaHUK
HemeLuKkon drupmbl «BM30H BEPKE» [7]. B HacTosWee Bpemsa NoA400HbIM maTepuan M3rotaBanmsatoT
B AnoHun, Kanage, Utanum, Poccuu, Ykpante, YsbekucraHe u ap. cTpaHax.

OCHOBHble XapaKTepuCTUKM apbonunTa, Kak cneunduyeckoro snga beToHa, onpeaensatoTca
rNaBHbIM 00Pa3oM, afre3nOHHOM MPOYHOCTbIO CLENNEHUA OPraHMYEeCKOro 3anoNHUTENA C
BAXYWMM. OpraHMyecknin 3anonHuTenb, AedopmMUpyAcb MNOL BO3AENCTBMEM MNepeMeHHOWM
BNIA*KHOCTM B MNpouecce TeBepAeHWa apbonnta, MOXKeT HapywaTb LEeNOoCTHOCTb CTPYKTYpbl
MaTepuana, a BblAeNAemMble SKCTPAKTUBHbIE BELLLeCTBA NPEeNATCTBYOT HOPMalbHOMY MPOTEKAHUIO
npoLeccos rnapataumm.

M3BecTHO [5], 4To apboAUT OTHOCKTCA K rpynne nNerknux HeTOHOB M M3roTaBAMBAETCA Ha
OCHOBE OpPraHWYecKMx 3anonHuTenen (apobneHHble OTXOAbl ApeBecuHbl, ApobneHble cTebnu
X710MYaTHUKA, PUCOBOM CONOMBI U N1y3TW, KOCTPbI KOHOMAM M IbHA U T.M.) MMHEPa/IbHOTO BAXKYLLETO,
XMMMUYecKMx A06aBOK M BOAbl. ITOT MaTepuan OMOCTOEK, TPyAHOCrOpPaemM, MMEEeT Xopoluume
nokasaTe/sM MO Tenio- W 3BYKOU3OMAUMMK, NErKo MNWAUTCA, TBO3AMTCA, MMEEeT XOPOLUYHo
CLENAAEMOCTb CO LUTYKATYPHbIMM N KNAZOUYHbIMWU PACTBOPaMM, KPACKamMM, MOXKET OTAE/bIBaTbCA
Pa3NNYHBIMU NANTKAMMU.

MNaoTHoCTb apboanTa 06bI4HO cocTasaaeT 400-900 Kr/m3, a npeaen NPoYHOCTU NPU CHaTUM
0,5-3 MMMa.

CebecToMMOCTb KOHCTPYKUMI M3 apbonnTa HUMKe, YemM KOHCTPYKUWMM M3 6eToHOB Ha
MWHEpPanbHbIX 3aNONHUTENAX WAM U3 AYeUcTbiXx OeToHOB. CpaBHUTENIbHAA OUEHKA TEeXHWKO-
9KOHOMMYECKMX MOKa3aTenen CTeHOBbIX WM3AENUA M3 Pa3/IMYHbIX MATEPMANOB MOKasana, 4To
yAenbHasa CTOMMOCTb apboamTa COCTaBAAET OKON0 56% OT CTOMMOCTU Kepam3anTobeToHa 1 76% oT
CTOMMOCTM AYencTtoro 6HetoHa. B To Ke Bpema MCNONb30BaHWA apbonuMta B KavecTse
TENI0U30NALNMOHHOIO MaTeEPMana SKOHOMNYECKN MEHEE BbIFOAHO.

ApbonunT, Kak oTmedeHo B paboTe OnexHosuua K.A. 1 ap. [8], BbIrOAHO OTAMYaeTCcA OT
OPYTMX  CTPOUTENbHbLIX MaTepuanoB W3 OTXOAOB MPOM3BOACTBA CBOEM 3IKOHOMMYECKOM
HaeXXHOCTbtO, €ro UCMNOJb30BAHNE B MUINLLHOM CTPOUTE/NLCTBE HE MPUBOAMUT K OTPULLATENIbHBIM
NocneAcTBMAM AN1A 340P0BbA YenoBeKa. HaHasawsunan N.X. Takke noA4YepKMBaEeT HETOKCUYHOCTb
KOMMO3MLMOHHbIX MaTepuanos Tuna apboamMTa M CYWUTAeT, YTO MX MPOM3BOACTBA ABAAETCA
CcTabuabHO obecneyeHHoOW oTpacabio [9].

Bce aTn gocTtomHcTBa apbonnta cnocobCTBYOT AOBONBHO LWMPOKOMY ero NPUMEHEHMI0 B
CTpoOUTEeNbCTBE ana Mano3TaXKHbIX HUNbIX [0MOB, rpax4aHCKmX MOCTPOEK,
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Ce/IbCKOXO3ANCTBEHHbIX COOPYKEHM, a TaKKe ANS CTEH NPOM3BOACTBEHHbIX 3a4aHMI [10, 11, 12,
13]. Mo aaHHbIM POCCMMCKOro Hay4YHO-UCCAEA0BATENBCKOrO MHCTUTYTA »Kene3obeToHa nmeeTca
BECbMa LIMPOKUI NepedeHb u3gennii ns apbonnuta (tabn. 1).

Tabnunua 1 - NU3penua, nsrotasamsaemsle 13 apbonunTa

HavmeHoBaHKWe HavmeHoBaHuWe TexHUYECKMe XapaKTEPUCTUKM
apboNTOBbIX O/ MHa BbICOTa TOAWMHA BUA, OPWMEHTMPOBOY
n3gennin n MM (wnpmrHa) mm MM apMMPOBAHMUA | Han Macca, Kr
KOHCTPYKUMK
1 2 3 4 5 6 7
CreHoBble 6/10KM N5 HapysKHbIX U
HecyLlime BHYTPEHHUX CTEH 580-1180 9990 500250 |H€aPmupoBaHl o,
BEPTUKaNbHbIE HKUAbIX U Hble
00WEeCcTBEHHbIX
1 2 3 4 5 6 7
Toowe T0 e 1180-1780 810 200250 | *PMIPORSR T 158597
NOAOKOHHbIE Hble
Toowe 2383580 | 300480 | 200-250 | *PMPORAM | 55g 45
nepemeyeHHble Hble
To e noAacHble
2380 300-480 | 200-250 |*© ap:‘:g’OBa” 129-301
CreHoBble naHenn N5 HapysKHbIX U
BHYTDEHHWX CTeH | 580-4790 | 2520-2780 | 200-300 | 2PMMPOBaR | 184-254
Hble 0AHOTO M
KUTbIX
To e -
To xe O6LLl,€C'I;BeHHbIX 6000 600-1190 180-220 apMMpPOBaH 146 2552
30aHUI Hble 0OAHOTO M
To xe [na HapyXHbIX STeH 5930 1180 200-300 | @PMvPOBaH 184—2542
npom3aaHuni Hble 04HOro M
CTeHoBble naHenu To e He ADMUDOBAK
CenbcKoxo3alicTBeHH | 5980 1180 200-300 i’AHbf’e
bIX 34aHWNN
ManTbl LOna Runbix n ADMUDOBAH 920-240
MEXAY3TaKHbIX 06LWEeCTBEHHbIX 2000-4490 880-1190 200-220 pMm1p 5
N . Hble 04HOTo M
nepeKpbITUiA 34aHWN

CoBpeMeHHble TEXHONOTMW  M3rOTOBNAEHMA CTEHOBbIX UM3a4enut w3  apbonuta Ha
nopTnaHAueMeHTe, OT/iMvatowmecad TPYAOEMKOCTbIO, META/NIOEMKOCTbIO M CNIOXKHOCTbBIO
TexHonornyeckoro obopyaoBaHua, Tpebytowme 3HAYUTENbHBIX 3HEpPro3atpaT 414 NoayyYeHuA
MaTepmnanosB 3aZaHHOM NAOTHOCTbIO, HE MPeayCMaTPUBAIOT BO3MOXHOCTU BHYTPM KOMMO3MLMM
[OCTAaTOYHO AKTMBHOTO MPOTMBOAEMCTBMA BPEAHOMY BAMAHWMIO SKCTPAKTUBHbLIX BELLECTB W
nedopmaumam ynpyroro 3anoaHUTENA W He rapaHTUMpyeT AOCTMXKEHME BbICOKMX MoKasaTtenei
MPOYHOCTM M AONITOBEYHOCTM TaKUX U3AENNA.

OZHMM M3 NyTel NOoNyYeHUA MPOUHbIX U AOATOBEYHbIX CTEHOBbIX M34ennin 3 apbonunta
ABNAETCA NPUMEHEHMNE B TEXHONOTMM TaKMX MATEPUANOB BAMKYLLMX CUCTEM, XapPaKTEPU3YOLLMXCA
ObICTPbIM HABOPOM MPOYHOCTU Y¥Ke B PaHHME CPOKM TBEPAEHMA N CO3aOLMX KeCTKMe 060MMbl
B 30HEe KOHTaKTa C OPraHWM4YecKMMm 3anosHUTEeNeM, CMOCODOHbIX CO34aBaTb MPOYHYHD MaTpuULy,
obecneynBaloLLyto 3aZaHHble CBOMCTBA MaTepuany nNpu MUHMMAAbHbIX BHELUHMX 3aTpaTax
aHeprmm. K TakMM BAMKYLLMM OTHOCATCA MMMCOBbIE U LNAKOLLEN0YHbIE BAXKYLLME.

MNonyyeHne appeKkTnBHOro apboanTa Ha LWIAKOLWLENOYHOM BaXKYyLLEM 0BYCN0BAEHO TEM,
YTO B €ro COCTaBe COAEPKMUTCA eAKas LLesoYb, aKTMBHO B3aMMOAENCTBYIOLLAA C OPraHUYeCcKMM
3aMno/HUTENEM, B TOM YMC/IEe C IKCTPAKTUBHbIMM BelLeCTBaMM, C O0OpPa30BaHMEM LWENOYHBIX
BO/I0PACTBOPUMbIX COeAMHEHUN, NpPeACcTaBAAloWmMX cobol HaTpueBble Mblia, obnagatowme
ceonctBamn [1AB © cnocobeTsytolime GOPMUPOBAHUIO  LLENOYHbIX OpPraHOMMHEpPabHbIX

133



Proceedings of the 5th International Scientific Conference

NPOAYKTOB, KOTOpble HapAady C NPOAYKTaMM rmapaTalum BSXKYLWEro y4acTBYHOT B MpoLeccax
CTPYKTYpOODOpa3oBaHMA B maTepuane.

Ons 06paboTKM HU3KOIHEPrOEMKOM TEXHOMOIMK NOAydYeHUs apboanTa MCNob3oBaHME
rMNCOBOro BAXYLLEro, 061a4aoWero KOPOTKUMM CPOKaMK CXBaTbiBaHUsA, Hanbonee adpdHeKTMBHO
npu BBeAeHWW apbOAMTOBYD CMECb CreumanbHbiX [A00aBOK-aKTMBATOPOB, Y4YaCTBYHOLWIMX B
npoueccax TBEPAEHMA M MO3BOMAOWMX HAMNPABNEHUIO PErYIMPOBATb UX C Le/b YyNpaBAeHuA
KOHEYHbIMW CBOMCTBAMW MaTepunana.

ChopmynnpoBaHHble TeopeTMyeckme MnpeanochbiIKM MNO3BOASET BbIABUHYTb HayYHYHO
rmMnoTesy 0 BO3MOXHOCTU Pa3paboTKM HU3KOIHEPTOEMKMNX TEXHOIOTMUYECKMX MPUEMOB NONYYEHMA
n3aennin 3 apbonunTa ANs HaPYKHbIX U BHYTPEHHUX CTEH NMyTeM MPUMEHEHMA BbICOKOAKTUBHbIX
WNAKOWENOYHbIX U  ObICTPOTBEPAEIOWIMX TUMCOBLIX BANYLIMX C XUMUYECKMM Ao06aBKamu,
obecneynBatolMX CO34aHNE YCIOBUIM, NMPU KOTOPbIX Be3 A0MNONHUTENbHBIX BHELUHMX Harpy3oK
BHYTPM TBEpAEIOWEN KOMMNO3MUMM AENCTBYET GU3MKO-XMMUYECKME CWUAbI, HAnpaB/ieHHble Ha
bopmMpoBaHME CTPYKTYPbI, onpeaenstoulein 3afgaHHble CBOMCTBa MaTepuana.
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Pestome. B cmamee ucciedyromca U nNpusodAMCA  pe3ysnbmamsel  NPoueccos
opmuposaHua wrnaxkoynasausarouel apbonumosol cmpykmypsl 8 npouecce mennosol u
mensnoenaxHol obpabomkKu.

Kntodesble c/108a: 30/10WAKOBAA CMECH, OPeaHUYECKUl HaNnoHUMesns, uzomepmudeckull
npozpes, apbosaum, WAGKOWENOYHbIE BAXYWUE, KOCMpPLl KeHaga, mens080/10XHOCMHAA
obpabomku

TytiiHOeme. Makanada mepmMuAblK HIHE Hblaysblk 6HO0ey NPoYeCiHOe WaK ycmalmelH
apbosum  KypelibIMbIHbIH — KAaA6INMACy NPOUECMEPIHIH Hamuxcenepi 3epmmenedi HaHe
Kenmipineoi.

Kinmmi ce30ep: Kyn-KOX KOChACbl, OP2GHUKA/bIK MOAMbIPFbIW, U30MEPMUASbIK
Holasimy, apboaum, KOX-Ciamini mymkblp 3ammap, KeHag ommapel, Hblay-blafan0blabiKMmel
eHOey

Bo3aencTame MOBbIWEHHbIX TeMnepaTyp W BAaXKHOCTU cpefbl TBEPAEHMA Ha MPOLECCH
dopmmnpoBaHMA CTPYKTYypbl apbonunTa ABAAETCA OAHMM M3 FNaBHbIX GaKTOpPOB, onpeaensaolmx
KOHe4YyHble CBOMCTBa MaTepuana. Bcreacrteme cneumoduyecknx ocobeHHOCTeN OpraHMYeckoro
3aMN0/IHUTENSA, U NPEeXAe BCEro, XMMNYECKOro COCTaBa, BbICOKOM MOPUCTOCTM M aHU30TPOMHOCTM
CBOWCTB, CTPYKTypoObHpa3oBaHMe B KOMMO3MLMSAX Ha €ro OCHOBE B YC/NOBMAX BO3AEMCTBUSA
TeMMNepaTyp CyLeCTBEHHO OT/AM4YaeTcd OT MPOLECCOB CTPYKTypoobpasoBaHua apbonuTa,
TBEPAEBLEro B HOPMasbHbIX YCA0BMAX. Kpome TOro, oT/iMumMe OT 0OblYHbIX OETOHOB Ha
MUHEpPanbHbIX 3aNOJHUTENAX, B KOTOPbIX B ycaoBuax TBO, Hanbonee MHTEHCUBHO MPOUCXOAMNT
oTBEpAeBaHMe MaTepmnana B HayaabHbll nepunos (nepsble ABe cTaamm), 41a apbonnTa xapakTepHo
HeKOoTOpOoe 3aMe/i/IeHNe Xo4a CTPYKTYpoobpa3oBaHMa Ha BTOPOW CTaaun.

M3yyeHne ponm TBO B npoueccax CTPyKTypoobpa3oBaHuA, MpOTeKalouwmx B
LWNAKOLWEeNOYHbIX KOMNO3ULMAX acbonmnTa ¢ 4oHaBKoW 30/10WNaKkoBYyo cmech (3LLUC), n BANAHKUA B
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3TUX YCNOBMAX KOAMYECTBa BBOAMMOM [00aBKM W BMAA OPraHMYECKOro HamoaHUTenNs
npou3BOAMAN Cneaytowmm 06pasom.

Ha npvmepe KOMMNO3MUWMKW, HA PUCOBOWM Ny3re M LINAKOLLENOYHOM BAXKYLEM CHavana
PaccMaTpMBaiv KOHTPOIbHbIN cocTaB 6e3 nobasku 3LLC.

Ncxoaa 3 pesynbTaToB UccienoBaHuii [1,2], noKasaBLUmMX, YTO Bpems NpeasapuTeibHoro
BblAepKMBaHMA Nnepes TBO aHaNOrMYHbIX KOMNO3WULUMI HE OKa3bIBAET 3HAYUTENIbHOTO BAUAHMA Ha
XOZ, CTPYKTYypoobpa3oBaHma, HaMm Bblna NPUHATA BblAEPIKKA B TEYEHME 2-X HACOB.

KpuBble KMHETUKK CTPYKTYPOObOpa3oBaHMA OTParkatoT cnaj MHTEHCMBHOCTM Npolecca Ha
BTOPOM cTaguu (puc. 1, a). MI3meHeHMe 1 B Nepmos, M30TEPMUYECKOTO NPOrpeBa CBUAETENbCTBYOT
06 ocnabneHun Ha 3TOM 3Tane AMCNEPrMPOBaHMA W arpernposBaHMa HOBOOOPA30BaHMA B
TBEpPAEIOLLEN CUCTEME, YTO M 0BYCNOBAMBAET YA/IMHEHME NEPMOA0B CTAaANNHOCTM. B TO e Bpema
HeobxoAMMO OTMETWUTb, YTO MaZeHWe MPOYHOCTM Ha 3ITUX 3Tanax He3HaYMTeNbHO, T.e. OHa
NPaKTUYeckn ctabunmsmpyetcs B 37O Bpema U Konebnetca B npegenax 0,75-0,65 Mlla. B
[anbHeNWeM, B KOHUE W30TePMWUYECKOro Mporpesa MNpouecchl TBEPAEHWMA HayMHatoT
MHTEHCMPMUMPOBATLCA, YTO XapaKTepU3yeTcs POCTOM 3HAYEHWM W AANbHENWIMM CHUMKEHMEM
3HaYeHnn. HabntogaeTca 3HaYUTENbHBIN POCT MPOYHOCTU TBEPAEHOLLEN KOMMNO3ULUMKM, KOTOPbIN
pocturaet 1,5 MMa, 4To cBA3aHO C 0OPa3OBaHMEM KPUCTANIMYECKON MMKPOCTPYKTYPbI,
CO3/atoLLeN NPOYHBIM KapKac maTepuana.

Mpun  BBeaeHun B  uccneayemyto  komnosuumto  3WC  KapTuHa  npoueccos
CTPYKTYPOOOpPa30BaHMA B HEM 3HAYUTENbHO M3MeHAeTcA. HecMoTpA Ha To, YTO nepBas CTaAuA
COCTaB/AET NPUMEPHO TOT e Nepmnos BpeMeHu, 4To 1 ansa komnosumumm 6e3 3LUC, BTopas cTaams
COKpalLaeTca B LENOM M OTMEYEHa CKa4YKaMM U CTPEMIEHMEM K MHTEHCUdMKauMM npolecca B
3HaUMTeNbHO BoNee KOPOTKME CPOKWU. DTO OTparkaeT nameHeHue (puc. 1, 6). YacTble CKayukm U
YyCKOpPEeHHOe NageHWe TaKKe CBUAETEeNbCTBYET 00 YCUNEHUM B KOHLLE 3TOrO 3Tana NoAaBAEHUA U
arpernMpoBaHmnA HOBOOHPA30BaAHMI MUKPOKPUCTANIMYECKOW CTPYKTYPbI.

CnefyeT OTMETWUTb, YTO MPOLECCHl CTPYKTYpoOOpa3oBaHMA B TaKOM KOMMO3MUMMK,
CBA3aHHble C BMELLATeIbCTBOM B MX XOA, M3DbITKA KPUCTAN/IMYECKOrO KpeMHesema, obecneumsatoT
NOBbILLEHME NPOYHOCTHbIX MOKa3aTenen TeepaetoLLe CMcTeMbl. Tak, MPOYHOCTb LWAAKOLLEN0YHOM
KOMMO3MLMM Ha OCHOBE KOCTPbI KeHada ¢ fo6aBkoi 3LLC yxKe K KOHUY NepBOM CTaZAuMKM COCTaBaANa
1,2 MMMa, a noc/sie OKOHYaHWA BTOPOMN 1 K KOHLY TpeTben gocturana 1,7-2,0 MMa.
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PUcyHOK 1 - KpmBble KMHETUKM CTPYKTYPOOOpPa30BaHMA WAAKOLLLET0YHOro apboanTa Ha
ApeBecHomn
apobnexke (O4). a — saxyuwee + A; 6 —To ke, + 3LC; B — 10 e, +3LC + XCAB (xpomnuK).

VicchenoBaHme LWNAKOLWENOYHOM KOMMO3ULMKM Ha OCHOBE ApeBecuHbl ¢ Aobaskor 3LUC
MOKa3ano, YTo M B STOM C/ly4ae MHTEHCMBHOCTb NPOTEKAHWA MPOLECCOB CTPYKTYpOooHpa3oBaHMA
aHaNOrMYHA MHTEHCMBHOCTM MX MPOXOXKAEHWA B KOMMNO3MLMAX Ha pUcoBOM Ny3re ¢ obaskowm 3LUC.
OfHako, Bcneacteme Hbonee BbICOKOW peakUMOHHOM CNOCOBHOCTM APEBECKHBI MO OTHOLLUEHWUIO K
LeNoYHOM cpese BBeAEHWE MeHbLEro Koanyectsa A0H6aBKM B 3Ty KOMMO3MLMIO OKa3blBaeT Takoe
e AeNcTBMe, KaK 1 BBeaeHMe Hoblero Konmyectsa 40H6aBKM B KOMMO3MLMIO Ha PUCOBON Ny3re
(puc. 1, 6). YsenuyeHue e KonmuvectBa Aobasku 3LUC B paccmaTpyBaemon cucTeMe Ha
[peBECUHEe MNPUBOAMUT K 3HAUYMTENbHOMY W3MEHEHWIO MNpouecca CTPYKTypoobpa3oBaHwuA,
OTParKAlOLLErOCA He CTO/MbKO B M3MEHEHWW XapaKTepa KPWBbIX W, CKOMbKO B abCOMOTHbIX
3HAYEHMAX UX BEMYMH. bonee BbICOKAA CKOPOCTb MPOXOXAEHMA YNbTPa3ByKa CBUAETENbCTBYET
006 YNNOTHEHMM CTPYKTypbl 33 CYeT Haanuma Oonbluero KosmyectBa renesuaHon ¢asbl,
MPOHW3aHHOM MENKOKPUCTANNNYECKUMN COeAMHEHMAMM, 0OPa3YOWMMUCA KaK B pesynbTaTe
rMApaTaLmMm BAXKYLLErOCA, TaK U 3@ CYET YCKOPEeHMA NPOLLeCCOB KPUCTANAN3aLMMN, NPOXOAALLMX C
MOMOLLIO aNIOMOKPEMHE3EMMNCTON COCTaBAAIOLWEN, UrpatoLlelt Pob LEHTPOB KPUCTANAN3ALUMMN.
MoBbllLIEHNE COOTBETCTBYET POCTY MPOYHOCTU TBEPAELIOWEN KOMMO3MLMKU, KOTOPAA K KOHLY
BTOPOM cTaammn coctaBnset 2,7 Mla, a K KoHuy TpeTben - 3,7 Mlla, nocne 4yero 3apuKCMpoBaH
CTabWAbHbIN POCT MPOYHOCTH.

ViccheqoBaHMA  pacCMaTPMBAEMbIX  KOMMO3MUMIA  NOA  3/1EKTPOHHBIM - MMKPOCKOMOM
MOKasanu, 4YTo B pe3y/bTaTe NPOLLECCOB CTPYKTYpoobpa3oBaHMa WAaKoLWeNo4Horo apbonnta B
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YCNOBMAX TENNOBONAKHOCTHOM 00paboTkM  dopmMpyeTca NPOYHbIM  KapKac MaTepuana,
onpeaenatoumii ero CBOMCTBA.

MN3ydyeHne CTPYKTYypbI WaaKoWweno4Horo apboamta Ha OCHOBE PUCOBOM Ny3rn 6e3 106aBKM
3LIC (KOHTPObHBIV COCTaB) CBUAETENLCTBYET O TOM, YTO B STOM C/ly4ae B YC0BMAX BO3AENCTBUA
TemnepaTypbl M BNAXKHOW Cpeabl OPraHMYecKkuin 3anonHuTenb H6osee NMONHO NPOABAAET CBOK
PEeaKLUMOHHY0 CMOCOOHOCTb MO OTHOWEHWMIO K BAXKYLWEMY, YeM B YCAOBMAX €CTECTBEHHOro
TBEPAEHUA.

YacTuubl 3aNOAHUTENA NPeACcTaBAEeHbl KPYMHbIMW CKOMAEHUAMM, C LEMEHTMPOBAHHbBIMM
Mexay cobot HoBOOHPa30BaAHMAMM BAMKYLLETOCA B MOHOUTHYIO €AINHYI0 cucTEMY. [TOBEPXHOCTb
M KpaA  3TUX YacTuL, CUMAbHO  pasbefdeHbl. HoBOOOpas3oBaHWMA  BAXKYLWErO  MMeT
MENKOKPUCTANIIMYECKYO CTPYKTYPY, 3aMeTHbl TaKXKe OTAeNbHble Honee KpynHble KPUCTAAINKM,
OCeBlUME Ha 3aNONHMTEeNe W MPOHMKaloWMe BHYTPb ero. YCTaHOBAEHHOEe HaMW W3MeHeHue
XapaKTepa CTPYKTypbl TakKoW KOMMO3MuMM npu BBeaeHun B Heé 3UWIC noarseprkaatoTcA
nccnefoBaHmA, NpoBeAeHHble NoJ 3/IEKTPOHHBIM MMKPOCKOMOM, B pe3y/ibTaTe KOTOporo Obiiu
3adMKCUPOBaHbI Pa3INyHble Gpasbl, BO3HMKAOLLIME B MPOLECCe CTPYKTypoobpasosaHua (puc.2).
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PUCYHOK 2 - MMUKPOPOTOCHMMKM CKOMA BAXKYLLEM KOMNO3MUMKN Ha ocHoBe DT wnaka v 30/bl-
YHOCa 0TOOpaHHOM C NOBEPXHOCTM 3anonHuTens. a — x1000 pas; 6 —x10000 pas.

MenKOKpUCTanInyeckme HOBOODPA30BaHMA BSKYWErO, MNpPeACTaBAeHHble MAOTHbIM
CKOM/IEHNEM HMW3KOOCHOBHbIX TMAPOCUIMKATOB KanbUuAa M Oonee KpynHbIMW KpUCTanaamMm
LEN0YHbIX TMAPOANIOMOCUANKATOB COCTABAAIT GyHAAMEHTANbHYO OCHOBY, Ha KOTOPOM YeTKO
BMAHbI pa3beZleHHble KPyMnHble 3épHa KBapLa C OCEBLWMMM Ha HUX arperataMy OpraHWYecKoro
3aMNONIHUTENSA C PbIXIBIMX Kpasamu. Mexay OTAEeNbHbIMW CKOMAEHUAMM YacTWL, 3anONHUTENA
NpPOopacTatoT KPUCTAN/IMKM B BUAE KyOOB C OKPYI/AbIMM BeEpLIMHAMMK, NpeacTaBaatoume cobol
XapaKTepHble A4 WAAKOWENOYHbIX KOMMO3MUMIA COEAMHEHMA, CMELWAHHOMO  WENOYHO-
Le/104HO3EMENbHOTO aIFOMOCUAMKATHOTO M aIFOMMHATHOIO COCTaBa.

CpaBHUTENbHAA OLEHKA CTPYKTYpPbl aHAZIOrMMYHOM  KOMMO3MUMM, TBepAetouen B
€CTeCTBEHHbIX YCNOBMAX, MOCAE TEM/JOBAAXHOCTHOM 006paboTKM CBUAETENLCTBYIOT O SBHOM
npevmyLLecTBe nocneaHen, NOATBEPXKAAET M NOAYEPKMBAET LenecoobpasHOCTb NpoBeaeHUA
3TON TEXHO/IOrMYECKOM onepauum ANA NOAyYeHMA LWNAKOWENOYHOTO apboanTa ¢ NPOYHOM U
HaAEKHOM CTPYKTYPO.

Komno3uumm Ha rmncoBOM BaXKylemM B CUMAYy ero ocobeHHocTel TpebytoT nposeaeHus
TennoBon 06paboTKu. Bo3gencTeme TemnepaTypbl Ha GOPMMPOBAHME CTPYKTYPbl B TaKMX
cMcTemax NpPUMBOAMT K M3MEHEHMIO XOZa npolecca CTPYKTYpoobpa3oBaHMa, 0COBEHHO K KOHLY
BTOPOM M TPETbEN CTaANMN.

PaccmatpuBas apboNMUTOBYDO KOMMO3MUMIO Ha T[UNCOBOM BSXKYLLEM, JApeBecuHe C
nobaskoi 3LLUC n XCAB, noaBeprHyTyto TennoBon 06paboTke, HEOHXOAMMO OTMETUTL, YTO BPEMS
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NepBOM CTagumn CTPYKTYPOoOoHpa3oBaHMA NPaAKTUYECKM COBMaZaeT CO BPEMEHEM MepBOM CTaauu
TaKOM e KOMMO3MUMM, He MOABEprHyTor cywke (puc. 4). BTopasa cTagma TakkKe, Kak y
KOMMNO3MLUMN eCTeCTBEHHOro TBepAeHuA, pacTaHyTa. O4HAKO, HECMOTPA Ha TO, YTO XapaKTep
KPWBOW CKOPOCTU MPOXOMAEHWUA YNbTPa3ByKa OTpaxKaeT A/IMTEeNbHOCTb BTOPOM CTagmu, KpMBas
NPOYHOCTW CBUAETENbCTBYET O €€ 3HAYMTE/IbHOM MOBbLIWEHWUN M KOHLLYY BTOPOM CTaZAMM K KOHLLY
BTOPOM cTagun u elwé 6onee BbICOKOM POCTe Ha TPeTbel cTaamMm GOPMUPOBAHMA CTPYKTYPSI
paccMaTpMBAEMON KOMMO3NLMK. ITO CBA3AHO C TEM, YTO MpPW BO3AENCTBMM TemnepaTypbl B
npegenax 40-45°C ymeHbluaeTca BNArocoAepskaHue B CUCTEMe, a, CNe[oBaTeNbHO, cpesa
CTaHOBMTCA Oosiee HacbIWEHHOM noayruapaTtom cynbdata KanbuuMea, KoTopbih 6bl B Honee
KOPOTKOe Bpemsa nepexoamuT B AByrMapat. Kpome Toro, npu TaKoM TemnepaType MNOBblWAeTCs
aKTMBHOCTb OPraHNYeckoro 3anosHuTens, a aenctene aobaskm XCAB 6bicTpee peannsyerca npu
06pa3oBaHMK B KaYecTBe CTPYKTYPHbIX AOMNOAHUTENbHbIX 3/1EMEHTOB MMAPOCUANKATOB KanbLmA
KaK NpO/yKTOB B3aMMOAEMNCTBMSA KPEMHE3EMMUCTOTO KOMMOHEHTA CO CBOBOAHbIMK MOHamK Ca’*,
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PUcyHOK 4 - KpuBble KMHETUKM CTPYKTYpoobpa3oBaHma apboimTa Ha rMNCcoBOM BAXKYLLEM U

pucosoin nysre. V1 n Ri—runc + P/1; Vo n Ra- 1o ke, +3LUC; V3 1 R3 — 1o e, +3LLIC+XCAP.

BbiaBAeHa, YTO KoMmnieKkcHana Aobaska — XCABb 1 30/10WW/1aK0Basi CMECb OKa3blBaeT BAMAHME
Ha CTpyKTypoobpa3oBaHue apbonnTa ¢ HaYaNbHOM CTaaun U npuaaeT apboanToBoM cmecn 13
TMNca W LWAAKOLWENOYHOTO BSXYLLErO MOBbIWEHHYO MOABMMHOCTb M OKa3blBAlOT BAMAHME Ha
CKOpoCTb 0bpa3oBaHMe 3apodplllen TMAPOCUIMKATHBLIX coeaunHeHnit. OKasbiBaa 3amegnatollee
NEeNCTBME Ha CPOKM CxBaTbiBaHMA Bsxylwero aobaska XCAB co3naet H6onee 6naronpuATHble
ycnosua ans GoOpMUPOBaHNA CTPYKTYPbl apO0IMTOBbLIX MaTepMnasios.

Nutepatypa
1. Babuinuyk WM. LLnakoweno4yHble 6eTOHbl Ha OpraHMYecKkux 3anonHuTenax. Llemenr. /1.,
1991. Ne 4, c. 47-49.

2. KacbimoB 0O.b. LUnakouienoYHoM KOHCTPYKLUMOHHbLIM apboanT Ha OCHOBE MECTHbIX
OTXOZ10B Ce/IbCKOro x03arncTea. AsToped. KaHa. amcc, Knes, 1990, 17 c.
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APEO/IUTTEH KABbIPFA/TBIK
MATEPVIASIAAP AJTY MEH KOJIIAHY
YKOHE OHbIH KYPbI/IbIC-TEXHUKATBIK
CUMATTAMAJIAPD|

MmaHannes KyaHbiw Epannesmny

K.T.H., A0UEHT, KOXXHO-Ka3axCTaHCKMIM rocyAapCTBEHHbIN yHMBEpCcUTET MM. M. Aya308Ba,
LLIbiIMKeHT, Ka3axcTaH

KaHanbai Caxbimbek MapaTybl

MarnmcTpaHT, KOXKHO-Ka3axCTaHCKMN rocy4apCTBEHHbIN YHUBepcUTET MM. M. Ay3308B3,
LLbimKeHT, KazaxcTaH

LLepHunazos bekHWA3 baFnaHybl

MarmcTpaHT, KOXHO-Ka3axcTaHCKMM rocyAapCcTBEHHbIN yHUBEpcUTET MM. M. Ay3308a,
LLIbiIMKeHT, Ka3axcTaH

AyiiceHbuesa Alirepim JaynetbekKbi3bl

MarmcTpaHT, KOXHO-Ka3axcTaHCKMM rocyAapCcTBEHHbIN yHUBEpcHuTeT Mm. M. Ay3308a,
LLbimKeHT, KazaxcTaH

M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan

TytiH: Makanada Kabeipranelk apboaum naHensoi KypolasiC NPAKMUKACLIHOA a1y MeH
KO/10aHYObIH — MEXHOM02UANbIK — MacCinOepiH HAcay HAHE OHbIH  KYpbliblC-MexHUKAsbIK
cunammamasnapeliH GHeIKMAy #o10apsl KeamipineeH. Aybla Wapyauwslisifel 6HIMOepPIiH eHoey MeH
eHOIpic KandblIkMapsl HeaiziHoe apbosum asny MexHOMA02UACbIHbIH, Halsl, WAGKCIIMIni mymkblp
KOMNO3UUUANapbLIHbIH 63apa apekemmecy ypdicmepi meH mydipwikmenaeH ¢ocgop, 00MHA
WAaKmapel MeH Ccynsameypamosl eHOipic Kanodbikmapsl HeziziHoe apboaum eHOipici ywiH
Kyloipyciz cinmini yemeHm KypamoapsiH xcacay 6olbiHWGA HypeidineeH 3epmmeynepee wosny
HACAbIHbIN, KYUOipyci3 Cinmini uemeHm neH Kypiu Kaybi3bl He2i3iHOe Xbiay CAaKmarsi HaHe
Kabbipra mamepuandapsiH eHOIpy ywiH apboaum apanacnacsl KypamoapbiH Hacay HaoHe
oHMalnaHObIpy #0aA0apbl KEPCeMIn2eH.

Kinmmi ce30ep: apbosaum, WAaGK cinmini mymksipaap, Kypi Kaybi3sel, GHU3IUKA-
MEeXAHUKAsbIK KepcemKiuimep, mexHOo102UsA, Hblay-mexXHUKAsbIK HAHEe KYpblablC-MexHUKA/bIK
cunammamanap, Kopuway KOHCMpPyKUUAIapsi.

Pesztome: B cmamee npusedeHbl cnocobsl pa3pabomKu mexHos02u4eckux cnocobos
nosy4eHuUA U NpUMeHEHUA cmeHo8bix apboaumossix naHesnel 8 NPAKMuUKe cmpoumensecmaa u
onpedesieHUA UX CMPOUMENbHO-MEXHUYECKUX — XapakmepucmuK. 0630p  nposedeHHbIx
uccnedosaHuli No mexHos102UU nosy4YeHUAa apboauma Ha 0ocHose 0mxo0008 nepepabomku
cenbckoxosalicmeeHHoU  npodyKuuu U npou3goocmea, npouyeccam  83aumodelicmeus
WIAIQKCUMO08BbIX BA3KUX KOMnosuuul u co30aHuto be3yenepoducmsix WeM0YHbIX UemMeHMHbIX
cocmasos 0718 npou3soocmsa apboauma Ha OCHOBE 2pAHY/IUPOBAHHO20 ocihopa, OOMEHHbIX
W/GKO8 U  Cysnbhamcodepmawux omxo0o8 npou3soocmea, 4 MmMak#e no Co30aHUK
be3yenepooucmsix Weno4HbIX UeEMEHMHbIX COCMAB0O8 HA OCHOBE Wes104HO20 UeMeHma u pucosol
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wesnyxu 0214 npouzsodcmea mensocbepe2aroujux U CmeHo8biX Mamepuas08 NOKA3aHsl CNOCobbI
CO30aHUSA U ONMUMU3AUUU COCMAB08.

Kntoyesbie c108a: apboum, WaaKosble Wesso4Hble BAXCYU Ue, pUuco8as Wesyxad, pu3uKo-
MEXAHUYEeCKUe noKasamesiu, MexHOs102Us, mensgomexHU4eckue U cmpoumesnbHO-mexHUYecKue
XAPAKMepucCmuKuU, 02paxoaroujue KOHCmpyKuuu.

Kasipri kKe3aeri Kypbl/ibiC CcafacbiHAa TEK KYHbl faHa a3 eMeC, COHbIMEH KaTap, OHAM KaHe
TE3 KYPacTbIPbIIATbIH, YK KOTEpPrill TeEXHWKaNapAbl NandanaHydbl WeKTeyre MyMKiHAK bepeTiH,
KO/l AaHblNATbIH MaTepPManaap acCCOPTUMEHTIH a3alTaTblH, eH 0acTbICbl, KOPLUIAY KOHCTPYKLUMANAPbI
apKbI/bl XKbINY XKOFANTY AEHTEeNiH TOMEHAETETIH, KYPbINbICTbIH ap3aH Aa TUiIMAI Tacinaepi KeHiHeH
KON AaHblbIN Kenedi. ApbonnT ocbiHAaM Tanantapsa can KeneTiH, 6ipaeH-6ip yTbimabl MaTepuan.
ApboNnUT TUIMAI MKbly CaKTarblll KoHE KOHCTPYKUMANbIK MaTepunan 6ona OTbipbIin, a3 KabatTbl
KypblabiCTapda KeHiHeH KongaHbic Tabyaa. ApbonnTTi ecimiik KanablkTapbl MeH MUHepanbl
TYTKbIP 3aTTapAaH Kacanabl.

OcblHAaM MaTepuaniapbl anbiC KOHE MaKblH LWEeT engepae ©3iHiH 3KONOTMANbIK HaHe
3Heprus yHemaeriw cunatTamanapbiHa 6ainaHbICTbl }Kofapbl bafanaHaabl. 9p enge apOboanTTIH,
©3 aTaynapbl 6ap, onap — LBeluapuaga - «awpuson», AKLL-Ta - «ByHACTPOYH», Yexmana -
«nunmHobeToH», ManoHuaaa - «4yeHTepu-6oaay», FepmaHuana - «avopunaHensy», ABCTpUsaa -
«BenoKe» (1-kecte).

Kasipri TaHAa MamaHapAblH, TyKblpbiMAamanapbiHa Calkec, apbONUT »KOFapPbl MKbly-
TEXHWUKaNbIK, AblObIC OKLLIAYNaY KaHe 3Heprns yHemaey cunaTramanapbl 6oinbiHWa HonallakTasbl
€H, 03blK MaTepran TaHbIAbIN OTbIP.

Byn maTepuangapapl TeK XKeke TypfblH YA KypblbiCbiHAA faHa eMec, COHbIMEH KaTap
BOHEPKICINTIK TafalblHAafbl TYPAi a3 KaHe KenkaTaTTbl fMMapaTTap KypblabiCbiHAA Aa XKMWi
KondaHaabl [1,2].

Kecte 1 - Apb60aMT KOMNO3ULMANAPLIHBIH, GU3NKA-MEeXaHWKaNbIK KepceTKilTepi

MaTepuran aTaybl }KaHe AaliblHAANFAH en

CunaTramanapbl | ©auem [lypu3on Be10KC Muanko- | Niopu-
6ipniri | (LWseiiapna) | (Ascrous) OeToH. naHenb Apbonut
Hap P (Yexua) | (TepmanuA)

Oprawa e 600-700 | 550-600 | 600-800 & 750-1200 & 500-800
TbIfbI3bIFbl
CbIfblny BepiKTiri MMa 1,5-3,5 - 1,8-2,5 2,6-5,6 0,5-3,5
Niny 6epiKTiri MTMa 0,9-1,2 1,2-2,2 1,4-1,6 - 0,7-1,0
AA3Fa Te3iMAajiNiri LMKA - - - - 25-50
Rblay eTKizy
KO3GULIEHT] By m-K) 0,09 0,09 0,08-0,16

ApboNnTTiH, KYPbIIbIMbI ipi KeyeKTi, CoOHAbIKTaH Aa on benmenepaeri aya alHa/bIMbiH
aKCapPTbIN, *KOfapbl XblAy-TEXHUKANbIK KepceTKilTepre ume, 6yn ©3 KeseriHae fMmMapaTThbl
bINbITYFa KIHE XKeNaeTyre KeTeTiH WbifblHAapAbl a3anTadbl. COHbIMEH KaTap, OHbl NanaganaHy
FUMapPATTbIH, CbIPTKbI KOCbIMLLA Kbl/ly aHe AblObiC OKLaynay KabaTTapblH OpHATy KaKeTTiniriH
}oaabl. KypbinblC KapKbIHbIHbIH, OHbIH, iliHAE, KEeHiHEeH eTeKk anfaH KaHKabl KaHe bipTyTac
KYKTEME 3/IEMEHTTEPIHEH TypaTblH TYPFbIH YIAEp KypblabiCTapblHAa KOpLIAY KOHCTPYKLUMANAPbI
peTiHAe, Kabblpfanapfa bikWamabl apbonuTrepai nanaanaHyablH MaHbl3bl ©Te YAKEH, OUTKEHI
oHbiH 0,39 M eHi KipniwTeH KanaHfaH KabblpFa eHiHiH, 1M 3KBMBANEHTTI KaHe KypblabiC
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MaTepuangapbl MeH matepuandbl WbiFbiHAAPAbl eaayip yHemaeyre (60% neiiH) MyMKiHAIK
bepea,.

BipaK, »acanfaH TexXHOMOrMsAMap MeH 3epTTey HaTUKenepi AeHrennepiHiH TemeHairiHe
H6annaHbICTbl apboanT eHAipici KP-aa KeHiHeH KonaaHbic Tannan oTblp. TyTbiHYAbIH 80%-Fa Kyblfbl
MmaTepuangapabl iprenec  MemneketTTepaeH MMNopTray ecebiHeH KaHafaTTaHAbIpblyAa
(menniHwe Pecelt meH KbiTalaaH).

oNnemMaik Toxipmbenepre cyMeHCeK, LWAAKCIATIN TYTKbIpAapabl NanganaHy KypblabiC
MmaTepuangapbl eHAipiciHae eTe KeH, epic anbiN OTbIPFaHAbIFbl alKblH KepiHeai. LLnakcinTini
TYTKbIp 3aTTap, ©3 Ke3eriHae, NOPTAAHALUEMEHTTIH XaHe TYTKblp/aapAblH, e3re Ae TypaepiHiH
Hemece cofapablH HeridiHaeri 6acka Aa KOMNO3ULMANLIK MaTepuandapablH, cunaTramanapbiHaH
efayip xorapbl, biprkatap U3NKa-MeXaHUKaNbIK *KaHE KYPbIbIC-TEXHUKAbIK CMMaTTamanapsa ue.

Ka3sipri ke3ge KasaKcTaHaa mon menuepae XublafaH 80 MIH. TOHHA AOMHA KaHe 25 M/IH.
TOHHa Pocdop WiaKkTapbl meH Backa Aa CiNTiKypamabl TEXHOreHAI KanablkTap enimisiH, KyHap bl
epaepiH anbin, KoplliaraH opTaHbl facTan »KaTblp. byn wnakTapabiH a3 6eniri faHa KypblbIC
MaTepmanaapsbl, COHbIH ilWiHAEe NOpTAAHALEMEHT eHAipiciHAe KonaaHblayaa. CoHAbIKTaH aa, byn
WNaKTapAbl Nanaara acbipa OTbIPbIN KOAJAAHY KaHE eHJAey KOopluafaH OpPTaHblH 3KOMOMMANbIK,
*KOHEe aMMaKTbIH 9KOHOMMKaANbIK MacenenepiH wellyre MyMKiHAiK 6epeTiH e3eKTi macene 60/bin
Tabblnaabl.

Afall KangblKTapbl HerisiHaeri WaakcinTini apbonuTTi »Kacay canacbiHAafbl easyip Kew,
3epTtTeynep npod. B.[. [NyXOBCKMI KeTeKwinirimeH KueBTeri yATTbIK KypPbIAbIC »KaHE cayneT
YHUBEPCUTETIHIH, TYTKbIP MaTepuanaap fblAbIMU—3epTTey MHCTUTYTbIHAA [3] *kaHe npod. B.M.
XpynesTblH,  6aclbinbliFbiMeH  HoBocMbUMpCKiAeri  MHMKEeHEepPNiK-KypbINbiC — YHUBEpPCUTETIHAE
Kyprisingi [4].

LLnaKcinTini TyTKblAap »KoHe arpoeHepKacin KelweHAepiHiH KanaplKTapbl HerisiHgeri
apbonuTTi 3epTTeyre AnmaTbiaasbl «Kypbiabic maTepuaniapbl *KaHe obanay» fbinbIMU-3epTTEY
MHCTUTYTbI [5] MeH TalKeHTTeri cayneT-KypblabiC MHCTUTYTbI FaabiMAapbl YIKEH YAeC KOCTbI [6].

Kasipri Kesge Kymaipyci3 anblHaTblH TYyTKblpAap apacbiHAafbl eH Ken TapafaHbl B.J.
FnyxoBcKUMmeH [7,8] *acanfaH LWAAKCIATIAI TyTKblipaap. LUnakcintini TyTKbip/iap cyabl opTasa
CinTini peakuns 6epeTiH, CIATINI MeTann epTiHAiepi MeH maida TyMipWikTenreH waakTapasl bipre
YHTaKTay Hemece apasiacTblpy apKblabl anblHATbIH, FTMAPABAMKAbIK TYTKbIP 3aTTap, TYTKbIPAbIH,
benceHainiri oHAafbl WAAKTAPAbIH, *KaHe CIATINIK KypamaapabiH TypaepiHe 6anaHbicTbl aHe 40
- 140 MMMa-fa genit xeteq,.

LLnakcinitini TyTKblpnap e3iHiH, GU3NKa-MeXaHWKabIK aHe NandanaHy cunaTramanapsi
HoMblIHLIA ASCTYPAI NOPTAAHALEMEHT neH 6acka Aa TYTKbIpaap TYpAepiHEH apTbIK.

LnakcinTini TyTKbIpAap MeH OHbIH, HeridiHaeri maTtepuangapabiH, 6acTbl  NPUHUMUNTI
anbipMalUbINbIKTAPbl - TYTKbIp/AApAasbl CiATiAI MeTanngap KOCbIAbICTapbl KaTy MNpoLecTepiH
benceHaeHaipyLWi peTiHAE FaHa eMec, afl TO/bIK KaHAbl KOMNOHEHTTep ekeHAiri 6obin Tabblnaapi.
Onap WANaKCcinTiNi TYTKbIPAAp KypambliHa, WaakTapabl bipre yHTakTay apKbl/ibl any KesiHae, Kypfak,
TOMEH HEMEeCe }KOofapbl KOHUEHTPaUMANbI epiTiHAINep TypiHAE, a3 Me/ilepaepae eHrisineai.

KyMaipyci3 anbiHaTbiH CIATINI TYTKbIPAAPAbI KONAAHYAbIH TUIMAINIT onapaplH eaayip WKKisaT
6azanapbl 6ap ekeHAiriHae, OUTKEHI 0NapAblH ©HAIpICi eHepKacin KandblKTapblH KOAJaHyFa
HerisgenreH.

O3iHiH, TEXHO/IOTUA/BIFbIH YKOHE »KOFapbl Canasibl KYPblabIC-TEXHMKAbIK CMAaTTamanapbiH
KaMTamacbl3 eTeTiH, eayip Kofapbl PU3MKa-MexaHWKablk cunatramanapbl bap Kynaipycis cintini
LeMeHT MeH Kypill Kaybi3bl Heridgai apbonuT anyfa CinTi KOMMOHEHTTI TYTKbIPAbIH, *KOFapbl
pPeaKkuMANbIK KabineTiH XKy3ere acblpy MeH OHbl anyblH, OHTaMbl TEXHONOMMACHIH XKacay apKbibl
KON »KeTKizyre bonaapl.

KyMaipyci3 CinTifi ueMeHT neH Kypill Kaybli3bl Herizai apboauT anyabiH, 6y TexHonormaAcsl
byMbIMaapablH, Keaen KaTybl ecebiHeH OHAIPICTIH 3HeprMa LWbIFbIHAAPbIH KOHE YaKbITThl
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yHemaeyre MyMKiHAiK 6epesi. boaxamabl ecenteynep HerisiHae Oynbimaap eHAipiCiHiH, unKai 3
ecere feniH KbICKapbin, a/l SHEPTUA WbIFbIHAAPbI MOPTAAHLUEMEHTTI TYTKbIPbl apOOANT OHAIPICIHIH,
94eTTeri TeXHONOrMACbIMeH canbicTbipFaHaa 1,3 - 1,4 ecere geniH asaaabl. COHbIMEH KaTap,
KYMAipyci3 CinTini uemeHT neH Kypilw Kaybi3bl Herizai apbonnT eHAipici aHepreTMKanbiK »KaHe
KbIMbaT 6afanbl WKMKI3aT MaTepuangapbl PecypCcTapbliH YHEMAgyre, alMaKTblH, 3KONOTMMANbIK,
KaFOAMbIH KaKCaPTyFa KeH KON awaabl.

Kypill Kaybi3blHbIH OpraHMKanblK TOATbIPFbIW PeTiHAEe KeH KOoAAaHblybl apboiuTTIK
bybiMaap any TEeXHONOrMACbIH KeHingeTtedi, 6Gipak Oyn TeK KaHa Kofapbl pPeakumssibiK
KabinetrepimeH epekweneHeTiH cynbdaTtTbl CinTi KOMMNOHEHTTEPI MeH Pochop KaHe [JOMHa
WAAKTAPbIH KONZAHY Ke3iHAE Ky3ere acybl MyMKiH.

ApbonuTTik byMbimaap eHaipici KP-aa aneymeTTiK TypfbldaH [a MaHbl3fa Me, OUTKEHI
KYMAipyci3 CinTini uemeHT neH Kypilw Kaybi3bl Herizai apbonnT eHAipici aHepreTMKanbiK »KaHe
KbIMbaT 6afanbl WKKI3aT MaTepuangapbl PecypcTapbliH YHEMAgEYre, alMaKTblH, 3KONOTMMANbIK,
YKaFOaMbIH KaKCAPTYFa KIHE XKaHa *KYMbIC OpblHAAPbIH alyFa MyMKIHAIK bepeai.

3epTTey KYMbICTapbl MeH eHAipicTi ky3ere acblipy 6apbicbiHaa, apbonuTreH Kabbipfa
MaTepuManaapbiH anyMeH KaTap, *Kbly CakTalTblH OyMbiMaap eHAipici Ae »Konfa Kowblaadbl.
OlTKeHHI, KabblpFa MaTepmangapb! TypiHAEr apboOAUT BAOKTapbl MEH Xblay CakTafblW NAUTaNAP
TYPFbIH Y, @3aMaTTblK, ayblaWapyalblnbifbl MEH BHEPKICIATIK KypPblbIC CaNanapblHAA KEHiHEeH
KON4aHbICKa ne.
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Abstract: Transport communications, including bridges, greatly determine the prosperity of the
state and its development prospects. Types of modern bridges are very diverse. They can be
classified in different ways. An important feature of Vantur bridges is the diversity of their
construction forms. The Vantur bridge, as a dominant element of the architectural ensemble,
places increased demands on architects and engineer-constructors, as a result of which Vantur
bridges, compared to other system bridges, are distinguished by their construction diversity.

1. Introduction

Transport communications, including bridges, greatly determine the prosperity of the state
and its development prospects. Road transport, especially over short distances, is a significant
source of income for the state.

Due to this, a lot of attention is paid to the construction of highways and the development
of the communication network of cities all over the world. In highway construction, the role of
bridges and other road crossings, the most expensive objects of road infrastructure, is very
important. They should ensure smooth and safe traffic on the roads.

2. Discussion

Types of modern bridges are very diverse. They can be classified in different ways. Railway
and road bridges are the main types according to purpose. The development of modern type
vanity systems is related to the massive nature of the production of wire ropes, which became
possible with the development of steel metallurgy[1]. In the first half of the 19th century, and
especially at the turn of the 19th and 20th centuries, in Europe and America, many bridges of the
vantage system, excellent in terms of engineering and architecture, were built. In Georgia, there
is a Vantur bridge of the modern system (without stiffness coil) Prof. The famous bridge over the
river was built in 1928 by the project of E. Kriltsov. on Magana (Fig. 1).
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fig. 1. Bridge over the river. on Magana.
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An important feature of Vantur bridges is the diversity of their construction forms. The
Vantur bridge, as a dominant element of the architectural ensemble, places increased demands
on architects and engineer-constructors, as a result of which Vantur bridges, compared to other
system bridges, are distinguished by their construction diversity.

This applies both to the vent system and the structure of the Mali building, as well as to
the bridge pylons. Despite the constructional variety of Vantur bridge pylons, they can be grouped
into two main types: rigid and flexible. The stiffness of each intermediate support is determined
by the deformability of the corresponding hoist, the angle of inclination, and the equilibrium
displacement of the pylon at the level of the hoist attachment (Fig. 2).

Calculation of Vantur bridges for static and dynamic loads is associated with several
mathematical difficulties. Because of this, existing calculation methods use different assumptions
to simplify the issue[2,3]. The main ones are the following:

- We imagine the stiffness coil of the Vantur bridge as a multi-jointed coil on elastic
supports;

- The pulleys remain stretched during the oscillation process, i.e. small displacements of
the system are considered, during which the pulley does not come out of the working state;

-The mass of the valve is neglected compared to the mass of the chassis and the stiffness
coil;

- The stiffness of the coil and the weight of the longitudinal meter of the building of the
bridge are a constant value over the entire length of the bridge;

- In the place of installation of the pylon on the intermediate piers, the stiffness coil does
not absorb the bending moments;

- The influence of damping of oscillations and the balancing forces of pylon inertia are
neglected.
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fig. 2. Calculation scheme of the seven-span Vantur bridge

Based on this assumption, the calculation scheme represents a coil with rigid supports at
the ends and flexible intermediate supports at the points of attachment of the vanes, with |. The
stiffness of the seven-span Vantur bridge is calculated by taking into account the Vantur coil. The
bridge was built in 1995-97 with construction materials available in Borjomi. In that period, static
or dynamic calculations did not take place. Its construction was carried out with the consultation
of a great Georgian scientist, an unparalleled specialist in bridges, Professor Givi Kiziria. The static
calculation of this bridge was processed in the work for the first time. That's why the loads and
the characteristic values of construction materials were taken by drawing on the existing bridge.
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The stiffness of each intermediate support is determined by the deformation of the
corresponding hoist, the angle of inclination, and the equilibrium displacement of the pylon at the
level of anchoring of the hoist [4,5].

To simplify the calculation, based on the constructive considerations and the condition of
the rational distribution of the bending moments, the length of the panels is set to be the same,
the difference between the stiffnesses of the elastic supports is small and fairly regularly decreases
towards the center of the malle.

The canonical equation, in this case, will be five-term because M, The displacement caused

by the moment extends two links to the right from i and one mile to the left fromi, i.e. In our
case it will be:

M6, +M,6, + M6, +A, =0

M1521 +M2522 +M3523 +M4524 +A2P = 0

M1531 +M2532 +M3533 +M4534 +M5535 +A3P = 0
M2542 +M3543 +M4544 +M5545 +M6546 +A4P =0
M655 +M 65y + MsSss + M5 + A, =0

M6y +MSgs+MOgs +Agp =0

where displacements are calculated by the following formula:

M M dS
nk ZJ.— ZCmRmank ,

MM das
ZI +> C,R,.R,, .

3. Conclusion
1. The calculation of an uncut coil can be reduced to a simple calculation of a coil on two
supports, which is acted upon by M M moments and given load. This assumption gives

n-17
an exact result with a reliability of 0.93.

2. Static recalculation of the existing bridge showed that the bridge works satisfactorily. The
conditions of strength and stiffness are also met.

4. References

1. 1. Chanturia M.L. Forces generated in statically indeterminate structures as a result of
concrete creep, as a function of a random variable of the rate of development of
deformations. XllIl joint session of research institutes of the Transcaucasian republics in
construction. November 3-6, 1987, Thilisi 1987 (rus)

2. Chanturia M.L,, Kiziria G.V. Forces arising in statically indeterminate structures as a result
of the development of long-term deformations as a function of the random variable of the
final creep characteristic of concrete. Communications of the Academy of Sciences of the
GSSR No. 2 v. 130, 1988. Thilisi (rus)

3. Chanturia M.L. Determination of forces in combined structures taking into account the
probabilistic nature of concrete creep. Quality and reliability of building materials and
structures in seismic construction. Thilisi. 1988 (RUS)

4. file:///C:/Users/User/Desktop/Diploma thesis Spasojevic.pdf (11.02.2024)

5. file:///C:/Users/User/Downloads/Numerical Models used for The Calculation of The
C.pdf (11.02.2024)

148



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland

NMEPECEYEHWE ®OTOIPADNM U
HOBEMLUMX TEXHONOTM N

3notapes ApTteM EBreHbeBunY

Pecnybnvika KasaxcraH,, r. AaMars|

AHHOMAuuAa

3Ta cTaTbA UcceayeT BANSHUE HOBbIX TEXHOI0MMI Ha doTorpaduio, 0CoOBEHHO akLEeHTMPYA
BHMMaHME Ha 3TMYECKMX acneKTax u byayliem 3TOro MCKyccTBa. B anoxy, Koraa MCKYCCTBEHHbIN
WHTENNEKT, APOHblI U aNroputMbl 0O6PaboTKM M300paKeHNI pafMKanbHO TpPaHCHOPMUPYOT
BO3MOXHOCTM  doTOorpadum,  BO3HMKAKOT  HOBble  3TMYeCKMe  aunemmbl.  [lpobaembl
KOHOUAEHUMANBHOCTM, COTNAcKA Ha CbeMKY M NOAMHHOCTM U306 paKeHW TpebyoT TWaTeNbHOro
paccmoTperua. CTaTbA NoAYepKMBaeT HeoOXOAMMOCTb Pa3paboTKM STUYECKMX CTaHAAPTOB M
BeleHMA WKMPOKOro Ananora mexay dotorpadamm, pazpaboTynkamMm TEXHONOTMA U OOLLECTBOM
Ana obecnevyeHna oTBETCTBEHHOIO MCNO/b30BAHMA HOBbLIX TexHONOMMIM B doTorpadum. OcHoBHOE
BHUMaHWe yaenaeTca TOMY, KaK 3T  TexXHONOrMYyeckMe WHHOBAUMM  MOTYT  CAYXKMUTb
obuiectBeHHOMY Hary, cobntoaan Nnpy 3TOM NpaBa U AOCTOMHCTBO MHAMBUAYYMOB.

Kntouyesbie cnosa: BblumcautenoHaa dotorpadua, MCKYCCTBEHHbIM  WMHTENNEKT B
doTorpadun, ®otorpadua BupTyanbHom peansHocTn, doTorpadma AONONHEHHON PEeaNbHOCTH,
A3apodoTOCHEMKA C MOMOLLIO APOHOB.

BeeaeHue

B cTpemuTensbHO pasBuBatollemcs naHawadTe uMPpoBbix meamna Gotorpaduma okasanach
Ha 3axBaTblBAlOULEM MEPEKPECTKE, rAe TPAAMUMOHHbIE TEXHMKM BCTPEYAlOTCA C NepenoBbiMM
TeXHONOrMAMM. B 3TOM CTaTbe Mbl PACCMOTPWUM, KaK HOBble TEXHO/MOMMM MeHAT chepy
doTorpadun, npeanaras HoBble MHCTPYMEHTbI M NAATHOPMbI, KOTOPbIE YCUAMBAIOT TBOPYECKOE
CaMOBbIpaXKeHMe, pPacWMPAOT  BO3MOXHOCTM MOBECTBOBAHMA U MEHAIT TO, KaK Mbl
BOCMPUHMMAEM NM30OPaKEHNS N B3AaUMOAENCTBYEM C HUMMN.

Pacceem golvucaumensHol pomozpaguu

B aBaHrapae 3TOM PeBOJIOLUMM HAXOAMTCA BblUMCAUTENbHAA doTorpaduma - TEXHMKa,
MCNONb3YytoWaa NPOrpammMHble anroOpUTMbl AN YAYYWEHWS WUAW PACLUMPEHUA BO3MOMKHOCTEN
undpoBoi doTorpadurm 3a npeaenbl TOro, YTO BO3MOXKHO MPU UCMOb30BAHMM TONbKO ONTUYECKMX
npoueccoBs. Takol noaxon no3sonseT potorpadam CHMMATb B YC/IOBMAX HU3KOM OCBELLEHHOCTMH,
nobusatbca a3pdHEKTOB BbICOKOTO AMHammyeckoro auanasoHa (HDR) v co3paBaTh cOCTaBHble
n3obparkeHns, KOTopble paHblle OblIM  HEBO3MOXHbI 6e3 obWnpHOM nocTobpaboTKu.
BblumcnmtenoHaa ¢dotorpadus, BOMAOLLIEHHAA B  HOBeMWMX cMmapTdoHax UM Kamepax,
[EeMOKPATM3NPYET BbICOKOKAYECTBEHHYIO CbeMKY, AeNan ee A0CTYNHOM A5 WNPOKOW ayanTopun
[1, c 152].

BrnuaHue uckyccmeeHH020 UHMesnnekma

McKkyccTBeHHbIM MHTennektT (UMW) - ewe ogaHa npeobpasyouwaa cuna B dotorpaduu.
MHCTPYMEHTbI, OCHOBAHHble HA WCKYCCTBEHHOM WHTEN/IeKTe, COBEPLWaAlOT PEBOOLMIO B
peaakTMpoBaHMu GoTorpaduini, NO3BONAA aBTOMATUYECKM YAydLaTb MX, YAANATb OObEKTbI 1 AaKe
CTUANCTUYECKN TPaHCHOPMMPOBaATb GOTOrpadum Npu MUHUMANbHOM y4acTMM Yenoseka. Momumo
PefaKTMPOBaAHMA, TEXHONOMMM WCKYCCTBEHHOTO MHTE/IeKTa MCMoAb3ytoTca Ana obpaboTky U
OpraHn3aLMm OrpPOMHbIX KONNEKLMIA N300parkeHnin, onpeaenasa CloXKeTbl, TEMbl U KOMMO3ULMK C
MOMOLBIO PACWMPEHHBIX BO3MOMXHOCTEM pPacno3HaBaHMA WM300paKeHUN. ITO He TOMbKO

149




I Proceedings of the 5th International Scientific Conference

ynpouwaet ynpasaeHne ¢otobnbanoTekamm, HO M OTKPbIBAET HOBbIE BO3MOXKHOCTM ANA MOUCKA U
obbeanHeHua ¢otopabor [1, c 152].

BupmyansHaa peansHocms (VR) u dononHeHHas peassHocms (AR): Hosoe usmepeHue

TexHONOrMM BUPTYaNbHOM U AOMNOAHEHHOW peanbHOCTM MNO3BOAAIOT doTorpadam U
3puUTENAM MOrpysnTbcs B atMocdepy. VR nossonaet cosgasatb 360-rpaaycHble poTorpadum m
BMPTYa/ibHble Typbl, Npeasiaras 3putenam becnpeueseHTHOE YyBCTBO MPUCYTCTBUA U NMOTPYHKeEHUA
B Janekylo uam Boobparkaemyto cpedy. AR, ¢ Apyron CTOPOHbI, HaknadblBaeT UMPPOBbIE
n300paxKeHna Ha peanibHbli MUP, CO3/aBan CMELLAHHYIO PeasibHOCTb, KOTOPas MOXKET DbITb Kak
MHOOPMATMBHOW, TaK W pPasB/ieKaTeNbHOM. DT TeXHONOrMM He TO/IbKO npeanaralT HOBble
CpeacTBa ANS XyA0KECTBEHHOTO CAMOBbIPAYKEHNA, HO M 3aCTaBAAOT GoTOrpadoB MbIC/IUTL WNPE
PaMKM Kaapa, y4MTbiBasa NPOCTPAHCTBO U B3aMMOIENCTBME B CBOMX KOMMNO3MUMaAX [2, ¢ 152].

Posb OpoHo8 8 aspoomocwvemke

[poHbl Npou3BENN PEBOIIOLMIO B as3pOPOTOCHEMKE, CAENAB CbEMKY MOTPACAOLLUX
nepcneKktTus c Heba 6onee NPOCTOM M AOCTYMHOM. ITa TEXHO/IOTMA OTKPbI/A HOBbIE BO3MOXKHOCTU
ON5 NeN3aXKHOM, apPXMTEKTYPHOM 1 cobbITUIMHOM doTorpadum, npeanaran BUAbl, KOTOPbIE PaHbLLE
ObIAM AOCTYMHbI TONbKO TEM, Y KOrO €CTb AOCTYMN K BEPTONETaM MAM caMoneTaM. [lpOoHbl TaKKe
OTKPbIBAOT HOBbIM YPOBEHb TBOPYECTBA B pOTOrpadmun, N03BONAA CO34aBaTb AMHAMMUYHbIE KAapbl,
KOTOpble MOryT ObITb KaK 3aXBaTblBAOLLMMM, TaK U OTKPOBEHHbBIMMU.

SmuyecKue acnexkmel u byodyujee

3awuTa IMYHOM KMU3HU

ApoHbl U Al
O6LecTBeHHoe 6n1aro
Mpo6nembl PasrpaHuyeHue mexay
KOH(UAEHLMANBHOCTH U XYAOKECTBEHHOMU W
corniacus [OKYMEHTa/IbHOM
3TUyecKoe pyKOBOACTBO cororpadmeit
Byayuwee cdotorpadum
JTnueckue AcneTbl Bonpo:::‘:gcg:::scm g
Gororpacpuu M306paKeHMAMM
CraHaapThbl U
PYKOBOAALME MPMHLMIbI Pa3pa6oTka 3TU4eckux Lnbposan obpaboriia
CTaHAapTOB
3awura

KOHGMAEHLMANBHOCTH W
corniacue Ha hOTOCHEMKY

PucyHoK 1 — 3Tnyeckume npobnemsl B o61actn potorpaduin

Mo mepe Toro Kak poTorpadma nepeceKkaeTcs C STMMMU HOBbIMMU TEXHONOTUAMM, ITUYECKUNE
COo0bparkeHNs CTaHOBATCA BCe Hoiee BaXKHbIMK. [1pOCTOTa MaHUMYIMPOBAHMA M30OPAKEHUAMM U
BO3MOKHOCTb C/IEKKM MOAHMMAIOT BOMPOCHI O KOHOUAEHLMANBHOCTW, COrNAacUM U NOAJMHHOCTH
doTopabot. Mo mepe npeodoneHUs aTuUx TpyaHocTen doTorpadam, TEXHONOrAM U 3pPUTENAM
KpailHe BaXHO Yy4acTBOBaTb B AMCKYCCMAX 06 3TMYHOCTM WMCMONb30BAaHMA TEXHONOTMA B
doTorpadpun.

B anoxy, Korga TexHo/ornmyeckme MHHoBauUum becnpeugeaeHTHO BAMAIOT Ha doTorpaduio,
3TMYeCKMEe acneKTbl 3aHMMatOT LeHTpasbHOe MecTo B AebaTax o Oyayuwiem 3TOro MCKycCcTBa M
Hayku [3, ¢ 292]. CoBpeMeHHble TEXHOMIOTUMN, TaKMe KaK UCKYCCTBEHHbIM WHTENNEKT, APOHbI U
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anropmuTMbl 06PabOTKM M30OPaKEHWN I, OTKPbLIBAKOT HOBblE TOPM3OHTbI A/1A TBOPYECTBA, HO B TO e
BPEMA MOPOXKAAIOT CEPbE3HbIE STUYECKME ANNTEMMDI.

[pobiembl KOHPUOEHUUABHOCMU U CO2/1GCUA

C BO3MOYKHOCTbO APOHOB CHMMATb M3 BO34yXa W CUCTEM PACNO3HaABaHMA UL, AOCTYMHbIX
yepes Al, BO3HMKAET BOMPOC O KOHOUAEHUMANBHOCTU MHAMBUAYYMOB. PoTorpadum, caenaHHble
6e3 cornacusa cybbekToB, MOMyT HapyLlaTb IMYHOE NPOCTPAHCTBO M NpaBa YesioBeKa. 1o TpebyeT
oT doTorpadoB M KOMMNaAHMN, pa3pabaTbiBaAOLWMX TEXHONOIMN, Pa3PabOTKM YETKUX ITUYECKUX
PYKOBOACTB, 0OecneymBaloliMX 3alUMTy JIMYHOM IKU3HW NtoAer Npu MCMOMb30BAHUM  3TUX
NHHOBALNM.

Bonpocel nodnuHHocmu u MaHUNyAauuu u3o0bpaxxeHuamu

Lndposana obpaboTka n3obparkeHUn No3BOAAET CO34aBaTb BM3yanbHO ybeamTesbHble
CHMMKM, KOTOpble MOTyT ObiTb MOJHOCTBIO MCKYCCTBEHHbIMW. 3TO MOAHMMAET BOMPOCHI O
NOANMHHOCTU 1 A0Bepun B poTorpadmin, ocobeHHO B KOHTEKCTE AOKYMeHTaibHOM doTorpadpum un
KYPHANUCTUKKN.  BakHO  MoadepKMBaTb  pa3rpaHUMYeHWe  MeXay  XYOOXKECTBEHHOW U
OOKYMeHTanbHOM  doTorpadumers, obecneymsad, 4ToObl ayauTOpMA  MOrna  A0OBEPSTb
n306paxkeHMAM, KOTOpble OHa BUAMT.

Heobxodumocmb smuyeckux Ouckycculi

[na appecaumm 3TUX 3STUYECKMX BOMPOCOB TpebyeTcA WWMPOKUA  AMAN0r  MeXIy
doTorpadamu, paszpaboTinkamMm TEXHONOTUIA, STUYECKMMM SKCMepTammn 1 OBLLECTBOM B LLENIOM.
3T ANCKYCCUM AOMKHbI KACaTbCA HE TOIbKO TEKyLWMX Npobaem, HO 1 NOTEeHUMANbHbIX ByayLimnx
Pa3BUTUI, NPeaBMAA BO3MOMXKHbBIE 3TUYECKNE ANNEMMbI 1O TOTO, KaK OHW CTaHYT PeanbHOCTbIO.

Paspabomka amu4eckux cmaHOapmos

OZHMM M3 NyTel NPeoAoNIeHNA 3TUX STUYECKMX Npobiem MOXKeT cTaTb pa3paboTka U
BHeApeHWe CTaHAAPTOB M PYKOBOAAWMX MPUHUMNOB ANns doTorpadumm B LMOPOBYHO 3MOXY. ITU
CTaHAAPTbl AO/IXKHbI BKAOYATb PEKOMeHAAUMM NO 3aLimTe KOHOUAEHUMANbHOCTM, COrNacuio Ha
$OTOCHEMKY, @ TaKKe YeCTHOCTM M NMPO3padvyHOCTM Npu 0bpaboTke 1 nybanKkaumm dotorpadpuil.

Bydyujee hpomoepagpuu

DTUYECKMEe aCneKTbl WUrPatoT KPUTUYECKM BaXKHYO poib B GOPMMPOBaHWKM Oyayllero
doTorpaduun. Mo mepe TOro Kak HOBbIE TEXHONOTMM NPOAOKAKOT Pa3BMBaTLCA, POTOrpadma Kak
HWKOr4a HYXOAeTcs B 3TMYECKOM PYKOBOACTBE A5 obecneyeHua Toro, 4tobbl MHHOBaUMM
CNYKUAnM obliecTBeHHOMY 6nary, yBarkaa Mpu 3TOM MNpaBa M AOCTOMHCTBO BCEX YYACTHUKOB
npouecca [4, c 664]. B 3ToM KOHTEKCTE, STUYECKM 0CO3HAHHbIN Noaxoa K potorpadum He TONIbKO
3alMWAeT OT MNOTEeHUMaNbHbIX 310ynoTpebneHnit, Ho M cnocobcTeyeT 6osnee raybokomy U
3HAYMMOMY B3aMMOENCTBUIO C 3TUM UCKYCCTBOM.

3aKkno4yeHue

NHTerpauma HOBbIX TEXHONOTMI B GOTOrpaduio He MPOCTO MEHAET TO, Kak Mbl Je/laem
CHMUMKM M B3aMMOAENCTBYEM C HUMU; OHA NEPEOCMbICIMBAET camy CyTb doTorpadun. MpuHMmas
3TW W3MEHEHWA, Mbl OTKpbiBaeM ana cebs HoBble GOPMbl XYOOKECTBEHHOrO BblpPaXKeHUS,
NOBECTBOBAHWA UM  B3aMMOAENCTBMA C MUPOM. byayuiee dotorpadum, oboraueHHoe
TexHonornamn, obeuwaeT naHawadT HECKOHEYHbIX BO3MOXMHOCTEN, NMpurnawas ¢otorpadosB U
3puTENen nccnenoBaTb, BHEAPATb MHHOBAUMM U NPEeACTaBAATb, YTO IEXKMUT 38 TOPU3OHTOM.
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A.M. EB/TIAXOB W
MCUXOAHASIMTUYECKIA METO/, B
JIMUTEPATYPHbBIX MCCNEAOBAHNAX

ApyTioHaH AmecT BosaeBHa
Kacnunmnckmm rocysapcrseHHbin yHuBepcuteT uM. L. EceHoBa, r. Aktay, [1onbCKM UHCTUTYT

rYMaHWTapHbIX NCCe0BaHUM akasemnm Hayk [onbLun, 1. Bapwasa, Maructp

AHHOTaumA: B cTaTbe paccmaTpmBaloTca UccneoBaHma TBopyecTsa J1. ToAcToro, npeanpuHATbIe
A.M. EBNaxoBbiM. Y4YeHbl cnefioBan B PyCcae OCHOBHbIX MCUMXOAHANUTUYECKMX UCCAeA0BaHMA
pycCcKon nutepaTypbl. MogHMMAOTCA BOMPOCHI OTATYEHHOM HaCNeACTBEHHOCTM, cybammaumm,
PA3/IMYHbIX KOMMNIEKCOB, BNMAHNA HECCO3HATENbHOrO Ha TBOPYECTBO

KnioueBble cnoBa: ncmMxoaHanms, 3BpPONAToO/1I0rNA, MNCMXonorna TBOp4YeCTBa, 3nunaenTongHoe
BIMAHWME, peaIN3M

KHura A.M. EBnaxoBa «W/CKycCTBO NXKET He MNpUTBOPAACHY [1] okasana orpomHoe
aKTMBM3MpPYIOLLLEe BAWAHME HaA AuTepaTypHoe coobllectBo, OCOBEHHO Ha KPWUTMKOB W
nutepaTtypoBenos. AnekcaHap Mwuxannosmy Esnaxos (1880-1966) — oAMH M3 KPYMHEMLWIMX
nucaTenen, AMTepaTypoBeaOB, UCTOPUKOB Ky/abTypbl, MCUMXOAOTOB M MNCMXMaTpoB XX Beka. [o
pesontoummn 1917 ropa oH 6Hbin npodeccopom BapllaBCKOro yHMBeEpcMTeTa, OAHOTO M3
KpynHenwmnx B Poccnitcko nmnepum To nopsl. Ero TBOpYecTBO, HECNpPaBeA/IMBO 3abbITOE YiKe B
nepsol nonosuHe XX Beka, B 21-m BeKe Ha4ano BO3BPALLATHCA B JAUTEPATYPHbLIA M HAy4YHbIN
060poT. oABMAMCL AMCCepTaLMM U TNaBbl B aKaAeMUYeCKMX MOHOrpadusax, NOCBALLEHHbIE ero
Hay4YHOMY Hacnegmto. Bnpoyem, OAHY M3 CaMbIX 3HAMEHMUTbIX €ero KHUM [A0BesIOCb Bnepsble
NpPoYMTaTb YXKe COBETCKOMY u4MTaTento. 3Ta KHWUra HasblBanacb «KOHCTUTYUMOHaNAbHbIE
ocobeHHocTH nenxmnkm J1.H. Tonctoro» (1930)

OcobeHHOCTK NoBeAeHMA 1 TBOPYECTBa TOACTOro nokasaHbl A.M. EBnaxoBbiM ybeanTenbHO
M Ha MHOTOYMC/IEHHbIX MPMMepax. KOHeYHO, B 3MOXy TOPXKECTBYHOLWErO MAapKCM3Ma 3Ta KHUIA He
MOr/1la NoABMTbLCA B TOM BWAE, B KAaKOM ee 3amblwnan EsnaxosB. HO npegmcnosme Hapkoma
npoceelleHma A.B. JlyHa4apcKoro KHUry cnacao, u OHa Bce e Bbilwna B ceeT B 1930 roay. He
Cornawanacb CO MHOMMMW TMONOKEHUAMM KHUMM, OTMedas HedobporkenaTesnbHOe OTHOLWEHWe
aBTopa KHUTK K JlbBy Tonctomy, A.B. JlyHa4yapcKuMii BCe »Ke nucan: «... A noaarato 4Ypes3BbliyaliHo
Nosie3HbIM MOoABNEHME TaKMUX NCUXMATPUYECKUX CCNeJ0BaHNM, Kak paboTa EBnaxoBa. HM Ha oaHy
MWHYTY HE CYMTALO A BbIBOAbI 3TOr0 MCCNEA0BaHMA YA0BAETBOPAKOLWMMMN Hac. HannMcaHHOe y3KnUM
CNeumanncToM-ncuxmaTpom, WuccaeaoBaHMe 3TO  ABAAeTcA nonypabpukaTtom Ans  Halew
MapKCUCTCKOWN NnuTepaTypoBeayeckoin meicam» (1, C.533)

CeroaHa Mbl OTMeYaem NPO30PAMBOCTb aBTOPA KHUIMM O TOICTOM, €r0 Hay4HYl0 CMEOCTb,
CTPOTYIO IOTMKOB apryMeHTOB M I0Ka3aTeNbCTB. B nocneaHuii nepmos tBopyectsa J/IbBa ToACTOro
ero «megneHHasa», no cnosam A.M. EBnaxoBa, H6one3Hb B3ssna Bepx. O6ocTpeHne HoNe3HU
NPUBENIO K Yepeae CKaHAanoB, NOCAeAHUN M3 KOTOPbIX NMPUBEN K yX04y U3 A0Ma U TparMyeckom
CMepPTM Ha MaNeHbKOW Kene3HOA0POKHON CTaHLMK, Ha rna3ax Yy *KeHbl, B JoMuKKe, Kyaa Codbe
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AHOpeeBHe yxe He OblIO XO4y MPW KM3HW NUcaTena, n Kotopas Habngana NocneaHUn yxoL,
CBOEro BE/IMKOTO My»a CKBO3b MyTHOE OKOLLKO.

Bo Bpems HanucaHua aToM KHur A.M. EBNaxoB CTPaAcTHO YBJIEKAACHA MNCUMXOaAHa/NN3OM.
KpynHenwnin coBpeMeHHbIN  KyabTyposaor AnekcaHap ITkuMHA, nuweT: «[llog, BAMAHMEM
MHOro4YMcneHHbIx NepeBoaos Pperiaa B A3blke PYCCKMX MHTENNEKTYaNnoB, oT Bay. MeaHosa Ao K.
CTaHMCNABCKOro, PAacnpoCTpaHsAeTca C0BO «MNOoACO3HaHMe» (cneuudbuyeckoe Ana NncuxoaHaamsa
B OTAMuMe OT bonee craporo cnosa «bHeccosHaTenbHoe»). McTopua ncuxoaHanmsa nosHa
YAMBUTENbHBIMKW  BbIXOALAMW M3 Poccuu, KOTopble CTanan  BblaalowmMmmca  durypamm
NCUXOAHANUTUYECKOTO ABMMKEHMA. <..> ... BbIXOALbl M3 Poccun, coxpaHaslMe pasHoobpasHble
CBA3M CO CBOEN CTPaHOM W HepeaKO B Hee BO3BPaLLABLIMECA, COCTABAAAM BAXKHYKO 4acTb
OKpyKeHuna Opeinaa n ero Nepsbix y4eHMKOB. AHaNUTUMKK BeHsbl, Ltopunxa n bepanHa rogamm Benm
boraTbIXx PycCKux naumeHToB. Kak n B Apyrnx eBponencknx ctpaHax, B Poccum B 10-20-e roapl
Hayana $opmMMPOBaATLCA CODCTBEHHAA NCMX0aHaNUTMYeckana Tpaguumsa» (2, C.7)

Havann nosasnatbca nutepaTypoBeaveckme paboTbl, cO34aHHble B pycae 3TOM Tpaauumu.
Mpexae Bcero cnegyet oTMeTUTb paboTtbl npodeccopa U.[. Epmakosa o A.C. MNywkuHe, H.B.
Forone, ®.M. loctoeBckom. O J/lbBe TONCTOM OH FOBOPW/, YTO NOAABNEHHble HeccO3HaTeNbHble
MOTMBbI TPAHCHOPMMPOBANIUCH Y HEFO B KECTKYHO 3TUYECKYIO TpeboBaTeIbHOCTb K Ye0BEeYecTBy
M K KaXKLOMY YesiOBeKy.

CoBpemeHHbIN wuccneposatens K. bBapwt yteep)aaeT: «B 0OCHOBe paccMOTpeHuA
NNTEPaTYPHOro NPOM3BEAEHMNA, C TOUKM 3peHUA AunTepaTyposBesa-eGperamcra, NeXUT MbICIb O
TOM, YTO NIMYHAA MUPONOTUA MHAMBUAYANBHOIO YeNOBEKA, C MOMOLLBIO KOTOPOM MM CO34atoTcA
TEKCTbl, OCHOBaHa Ha NOLAB/IEHHbIX CEKCYaNbHbIX MHCTUHKTaX. [pouecc co3faHua U BOCNPUATUA
NNTEPaATYPHOro TEKCTa BNMCHIBAETCA B OOLLYHO KAapTUHY NCUXMYECKOM KU3HW YeN0BEKA, KOTOPYHO
KPAaTKO MOXHO onpeaennTb cnedylolwmm obpasom: «becospaTenbHoe»  AMKTYeT  Bce
«co3HaTenbHoey. (3, C.262-263)

B pamkax ncuMxoaHaNUTUYECKOM Tpaauumm u Hbina cosgaHa Hebonbliaa no obbemy, HO
3ameyveHHad cneuyanncTtamm K BAacTAMM KHWKKa A.M. Esnaxosa. B npepucnosuum aBTop
NoA4YepKMBa, YTO OTPULLATENIbHO OTHOCUTCA K HEKOTOPbLIM CTOPOHAM JIMYHOCTU TONCTOTO, a TaKxKe
ero mopanu n punocooun. Ewe 8 pespans 1912 roga Esnaxos npoyen B Bapluase NeKUUIO Ha
Temy «HpaBCTBEHHOE yyeHme TONCTOro M ero OTHOLWEHME K XU3HU», KOTopas npounssena dypop.
PaboTas Hag CBOMM T[NlaBHbIM TPyAOM — TPEXTOMHbIM «BsegeHnem B8 ¢dunocoputo
Xy0XEeCTBEHHOIO TBOPYECTBA» - OH TaKXKe He CKPbIBas CBOEr0 OTHOLIEHMA K HEKOTOPbIM NAEAM
ToncTtoro. M BOT, BOOPYXMBLUMCL NCUXOAHATUTUHECKMM MHCTPYMeHTapuem, EBnaxos npuctynaet
K B3BELUEHHOMY, METOA0/IOTMYECKM NOCNEeA0BATENbHOMY aHA/IN3Y.

CnenyeT 3aMeTUTb, YTO KO BPEMEHM HAaMMCAHUA 3TOM KHUTU y3Ke Havan BbIXOAUTb M MNOAYYMN
3aCNYXKEeHHY0 NONyNAPHOCTb « KAMHUYECKMIA apXMB FrEHNANbHOCTM UM oaapeHHocTm» . CeranmHa.
3710 6bI1 B TY NOPY NEpeHniA Kpan NCMXoaHaAMTUYECKOM MHTePNpPeTauMm pyCCKON AMTepaTypbl.
KoHeuHo, mrumo EBnaxoBa He npotina pabota camoro I. CeranmHa «K natorpadum f1. Tonctoro»
(4), B KOTOpPOM aBTOP MPULLIEN K BbIBOAY, YTO Ha MO4YBE MATONOrMYECKOM HacNeACTBEHHOCTU
nucatenb cTpadan «adpdekrToanuaencnmen» - pasHOBUAHOCTbIO 3MNUAENCUM, BbIAENEHHON U
onucaHHoM ncuxmatpom no damunmm M. bpaTty. MMeHHO NpucTynbl 3ToM 60/1e3HU, BbI3BAHHbIE
BO/IHEHMAMM U AYLIEBHbIMM NEPEKMBAHMAMM, NPUBENM TONCTOTO K pa3naay Cc ceMbelt, bercteom
13 0Ma M CMepPTbO. NTPUCTYMbI, KOTOPbIE AePXKaT BCEX OKPYMKAIOLLMX B HAMPAKEHNM, YCUANBAIOTCA
¢ 1905 roga. Ero skeHa Codbsi AHApeeBHa 3amedaeT 6pes, NPoUCXoaAT «NageHuaA», CBA3aHHbIE C
noTepen CO3HaHMA W nocneayrolle amHesnen. ToACTOM ranloUMHUPYET: OH BUAUT PALOM C
coboit bpata AMUTpKA, XOTA TOT yMep NATbAECAT NeT Ha3aa, MHOTAa OH C/bIWWT roN10C, KOTOPbIN
npeackasbiBaeT eMy Bpemsa U 0b6cToATenbcTBa cmepTu. OkpyxKatowme B8 1908 roay Hayanwu
rOBOPUTH O CeEpbe3HOM 3ab0neBaHMM TONCTOro. TONCTOM HUKAKMX NPMNaAKoB y ceba He 3ameyaer,
BO BCAKOM C/lydae, He obcyxkaaeT mx. A.M. EBNaxoB yTBEPKAAET, YTO elle B HEe3aKOHYEHHOW
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Apame «U cBeT BO TbMe CBETUT» TOACTON 0b6CyKA4an NPUYMHbI M 0BCTOATENBCTBA CBOErO yxoaa. A
BeAb 3Ta Apama Obina HayaTa ewe B 1880-x rogax. [naBHblM report Hukonat CapblHUESB,
NPOTOTMMOM KOTOpOro 6bin cam Toncton, 60Ne3HEHHO OLLYLIAET CEMENHbIN pa3nag,. Bbixod oH
BMAMT TONbKO B CBOEM YyXOZEe M3 CeMbMW, OAHAKO »KeHa rnasHoro repos Mapua MBaHOBHa
KaTeropuyecku atomy npotmsmutca. OHa He 3amMeYaeT, YTO MMPOBO33PEHME MYXKa U3MEHUIOCD, U
HET BO3MOXHOCTM NMPOAO/IXKATb MX COBMECTHYI XW3Hb. Mapua MBaHOBHa CYMTaeT 3TO HOBOe
MWPOBO33PEHME CIYYaHbIM M KpaliHe BpeAHbIM 3abnykaeHremM. He B cunax yaep»aTb My»Ka, OHa
npuberaeT K nocaegHeMy aprymeHTy: K camoybuincTsy. Hukona CapbliHUEB, TPAHC/AMPYIOLLNMA
MbICIN U aprymeHTbl JbBa TONCTOrO, NbiTaeTcA ee ybeanTb:

«Mauwa, He HyXeH A Tebe. OTNyCcTU MeHsA. A NbITaNcA y4acTBOBATb B BalLEWN KM3HWM, BHECTU B
Hee TO, YTO COCTaBAAET ANA MEHA BCH KM3Hb. HO 3TO HEBO3MOXKHO. BbIXOANT TONBKO TO, YTO A
My4ato Bac U mydato cebs. He Tonbko mydato cebs, Ho rybto To, YTo A Aenato. MHe BCAKWUI, 3TOT
e AnekcaHap eTpoBuMY, MMeOT NPaBO CKa3aTb M FOBOPUTL, YTO A OOMAHLLMK, YTO A TOBOPHO, HO
He Aenato, YTo A NPONOBeAy eBaHrenbCKyto 6e4HOCTb, @ CaM XMBY B POCKOLWWN NOA NPeaiorom,
YTO OTAaN BCE KEHEN.

KoHe4Ho, B 5TOM MOHON0re NPOABAAETCA TONCTOBCKAA aprymeHTauma nocneLHero nepmoaa
ero *u3Hu. A.M. EBnaxoB Ha OCHOBaHWM OT3bIBOB, BOCMOMWHAHWIA K MepenncKkn BOKpyr TONCTOro
NONaraeT, YTO COKMBLUAACA eLle B AeTCTBE «3MNMNenTUYecKan NCUXMKA, KOHCTUTYLMAY, B TeYeHme
XU3HW  OCNOXKHABLUAACA CYAOPOXKHBIMW MNPUNALKAMU WU UX IKBUBANEHTAMWU, NPUBOAUT K
3aKOHYEHHOW KNMHMYECKOW KapTUHEe anunencumn B no3gHem sospacte. EB1axoB nNmMcan 0 MHOMMX
NPAMbIX CBMAETENbCTBAX 3TOr0 B CBOEM paboTe 3a HECKONbKO NeT A0 MNOoABAEHMA KHUrK (5)
YyacTmBLIMECA HEPBHbIE CPbIBbI, NPUNAAKM U OOMOPOKM OKpYKatow e 0OBbACHAAN NO-Pa3HOMY.
HeHa Codbsa AHOpeeBHa CYMTaNa BUHOM «BEreTapuaHCTBO U HEMOCUIbHYO GU3MYecKyto paboTyy,
YepTKoB, HeHaBMAMMbI Codbelt AHAPEEBHOM M HEHABUAEBLUNI €€, CYUTAN MPUUMHOMN CaMy XKeHY
nucatens. locToAHHbIN Bpay [ywaH MakoBeeB roBopua 06 «OTPaBAEHUM MO3ra XKeaya0uHbIM
COKOMY», a BbI3BaHHbIM W3 Tynbl MecTHoe cBeTuno JAoktop Lernos AmarHoctMpoBan
apTepMOCKAEpPO3, OCNOKHEHHbIN HEPBHbLIM COCTOAHWEM NucaTena. bes BO3BpalLeHMA K AETCKUM
HeBpo3am u ¢obuam, 6e3 uccnefoBaHUA TEHETUYECKOM OC/NOXHEHHOCTW, CNoBOM, 6e3
NCUXOAHANIMTUYECKOro annapata BbIACHUTbL OOCTOATENbCTBA MNO34HEro Bo3pacTa TOACTOro
HEeBO3MOXXHO. HecnyyaiHo cam TOACTOM OTHOCKMACA K BpadaM CKBEPHO: BbICMEMBAA UX, MHOTHUX,
Kpome [lylwaHa MakoBeeBa, cyMTan LWapnataHamu. Tak 4to EBnaxos cumtan ceba Bnpase
MNOCTaBUTb 3Ty BarKHENLLYIO 33434y — MCCNeA0BaTb «COCTABHbIE KOHCTUTYLMOHAIbHbIE 3/1€MEHTbI
ncmMxmkn Tonctoro-anunentuka» (1, C.344)

OH HaxoAMT y TONCTOrO «4YepTy, XapaKTepHyl A8 BCAKOrO 3NWAenTuka, -
AEeTannM3nMpoBaHHOE WKW NabUPUHTMYECKOE MbIlWAEeHWe, CKasblBatolleecA B CBOeobOpasHom
«pa3masbiBaHMM» BCEro, o Yyem Obl OH HM roBopun» (1, C.353). Ita yepTa pPoAHUT CTUAb JIbBa
ToncToro co ctunem [JOCTOeBCKOro, XoTa 00bIYHO 3TUX NUcATeNen NMPOTUBOMNOCTABAAIOT. TONCTOM
CaM MOHWMMa, YTO 3Ta ero 0COOEHHOCTb BEAET K YCOKHEHHOMY CMHTAKCMCY ero Npoun3BeaeHNi,
M C MONIOAbIX N1eT NbiTanca paboTtaTb Haj CBOMM CTuieM, 4Tobbl caenaTb ero 601ee NOHATHbIM.
N3BECTHbI €ro c/10Ba O COYETaHUM B CTUNE KMENOYHOCTU» U «TeHepannsaumm», U B AHEBHUKAX
ToncTtoro mbl BUAMM €ro CetoBaHMA Ha camoro ceba: cHayana OH yBAEKaNCA reHepanmnsaumen,
NOTOM «ME/IOYHOCTbIO», @ B KOHLIE KOHLIOB OCTaBasicA C HepelleHHOM 3ajadeit: He Hanas
cepeamHbl, OH MOHMMaN HeobXOAMMOCTb ee NOMUCKa.

CnepnyeT 3ameTuTb, 4TO B ToM ke 1930 roay noABMAOCH TLLATeNbHOE, NPOAYMaHHOE U
BECbMa OCHOBaTeNbHOe uccnefosaHme aokTopa [.B. CerannHa «3BpOMATONOIMA JMYHOCTU U
TBOpYecTBa /IbBa ToncToro». (6) B nepBOit YacTu CBOEro MCCAeA0BaHWA OH OMMUCbIBAET AOCTYMHblE
emMy KAMHWYeCcKMe AaHHble. K HUM OTHOCATCA CyA0pPOXKHble Npunaakun, abPeKTUBHbLIN XapakTep
JNIMYHOCTM, MPUCTYNbl MATONOrMYECKOrO0 M3MEHEeHUA HACTPOEHWA W MPUCTYNbl Aenpeccuu,
CyMepeyHble COCTOAHMA, MPUCTYMbl NAaTONOrMYECKOro CTpaxa CMEPTWU, MPUCTYMbl NCUXMYECKON
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aypbl M 3NUAENTOMAHbIX KCTA30B, PA3/IMYHOIO pPoaa 3adUKCMPOBAHHbIE TANNIOUMHALMK — KaK
3pUTE/bHbIE, TaK N CAYXOBblE, MPUCTYMNbl MOMEHTAIbHOrO 3aTMEHMA CO3HAHWA, TaK Ha3blBaeMble
petit mal, ronoBoKkpyXeHna n 06MOPOKK, HacNeACTBEHHAA OTATOWEHHOCTb. [1poaHann3npoBas mx
M CYMMMPOBAB CBOM 3aK/ItO4EHMA HA STOT CYET, aBTOP NepeLlen KO BTOPOM YacTu nccneoBaHmA,

C TOYKM 3pEeHMs MeToAO0NO0rMM HaM MNPeacTaBAAETCA BaXHOW MNOCNe[0BaTe/bHOCTb, B
KOTOPOM M3y4atoTCs KOMMOHEHTbI 3BPOMNATO/OMMUYECKOM XapakTepuctnki Tonctoro. B nepsol
rnase aBTOp npeanaraeT XPOHONOTMYECKYKD KPMBYHO TBOPYECKMX MepumoaoB. BTopas rnasa
NOCBALLEHA POAW  3SNUNENTOMAHbLIX MEXaHW3MOB B (GOPMWMPOBAHUM  3BPOMO3UTUBHBLIX U
3BPOHEraTMBHbIX MPMCTYNOB TBOPYECTBA. TPETbA rNaBa PacCMaTPMBAET INUNENTOMAHbIN XapaKTep
coaepyaHma TBopyectsa JlbBa Tonctoro. Ero MHTepecyroT 3nuMAenTOMAHbIE KOMMAEKCbl Kak
coAepiKaHMe ero TBOpYeckMx KomnnekcoB. OH paccMaTpuBaeT 34eCb Caeaytoline npumepsl:
NOrpy>KeHMe B KOMMJAEKC CYMEpPEeYHOro COCTOAHMA, COMPOBOMAAKLLErOCA CTYMOPOM MU
aBTOMATM3MOM; conpoBoXaatoweecad addeKTom TrHeBa C  WMMMYNbCUBHbIMK  AENCTBUAMMU;
COMpOBOXAAOWEEeCA NATONOTMYECKMM CTPAaXOM CMEPTM C FanNtouMHAUMAMM yCTpallatowero
XapaKkTepa; conpoBoxaatouleecs apPeKTom MaTosIoOrMYecko PeBHOCTM C  MMMYbCUBHbLIMMK
[EeNCTBMAMMK, BNNOTb A0 YOMIACTBA; MOTPYKEHWe B NErKoe CyMepeyHoe COCTOAHWe, HocsALllee
XapakTep CHONoZOBHOro MaM rpe3onoAobHOro COCTOAHMA; NMOrPyXKeHWe B Nerkoe CymepeyHoe
COCTOfIHME, CONPOBOXAAOLLEECA IKCTA30M CHACTbA, KOr4a BCE NOAM KaXKyTCA eMy HeobblyaiHO
«10OPbIMM»  UAM  KXOPOLWMMWY;  MOTPYXKeHWe B  JIerkoe  CyMepeyHoe  COCTOAHME,
COMPOBOXAAOWEEeCA 3KCTAa30M, KOrAa JAaHHAA /MYHOCTb CnajaeT B TOH NPONoBeAHMKa-
MOpanuncTa, BUYytoWwero NOPOKM NOAEN U NPOTECTYIOWErO NPOTMB /XKW, HAKOHEL, NPUCTYN aypbl
W 3KCTa3a, C NOABNEHMEM KOTKPOBEHMA» C HOrOMCKAaTENbCKUM COAEPKAHNEM.

B yetBepTOoM rnase aoktop I'.B. CerannH paccmaTpmBan CTUAb U TEXHMKY Nnucbma J1. Tonctoro
W BAMAHME HA HWUX 3NUNENTOUAHBIX MexaHu3amoB. OH MpAMO roBOpUT 0O 3NMAENTOMAHOM
XapakTepe peannsma ToAactoro, 3TO HAXO4AMT CBOE OTpaXeHwe B Pas/IMYHOTO  posa
«CKNIOHHOCTAX»: K 0B6CTOATENBHOCTU M AeTann3aumn (4to noavepkmsaeTt n A.M. EBnaxos B cBoOel
KHWUre), K NOBTOPEHUAM M MOAYEPKMBAHWMAM, K CBOErO PoJa «MPUCTaBaHUAMY» K 4YuTaTento, K
«MPOPOYECKOMY» U HACTaBHUYECKOMY TOHY HpaBoy4uMTenAa-nponoseaHuKka. Bca nAataa rnasa
NOCBALLEHA CMMMNTOMATONOMMM TBOPYECKMX MPUCTYNoOB Yy TOACTOrO, a WecTaa — CPaBHUTEIbHOM
XapaKTepPUCTUKE INUNENTOMAHbBIX MeXaHM3MOB ToncToro u JJocToeBcKoro.

HononHAasa paHHble pAokTopa CeranmHa, A.M. EBnaxoB 3amedan, 4YTO OTAMYeHHaA
HacneacTBeHHocTb /1. Tonctoro 6blna O4eBMAHOW ANA MHOTMX COBPEMEHHMKOB. Bankalias
HacneacTBEHHOCTb  TOACTOro pucyeTca cneaytowmm — obpasom. Oen no otuy —
HEHOPMa/IbHbIM, CTPACTHbIA KAPTEXHMK W, MO CBMAETENbCTBY CamMoro TO/ACTOro,  YMCTBEHHO
OrpaHWYeHHbIN,  MNO-BUAMMOMY,  KOHYM KM3Hb camoybuincTtBom; 6abka no oTLy, TaKxKe
HEeHOPMa/ibHan 1, NO CBUAETENLCTBY TONCTOrO, «Heaasnexkas», CaModypKa-CaAmMcTKa, My4uBLIan
W CAyr n 6AN3KKX, CTPaZana 3pUTENbHbIMM U CIYXOBbIMW FaNNtoOUMHAUMAMM (BUAENA MOKOMHOIO
CblHa M pa3roBapmBana Cc HUM); MAaaLWwmnii 6paT oTua 6bin ropbaThbii M ymep B AETCTBE; OA4HA cecTpa
oTUa — KpoAMBaA M, NO CAOBam Camoro TOACTOro, HepAWAMBas, yAapuaacb B MUCTUKY M
yAannmnacb B MOHACTbIPb; ApYyraa — TOXe KpPOoAMBaA M YMCTBEHHO OTCTaNan, C TaKMM Ke MUC-
TUYECKMM YKIOHOM, XaHMKECKOM PEMTNO3HOCTbBIO N TAMXKENBIM, HEYXKMBUYMBbBIM XapPaKTEPOM, TaK¥Ke
ylw/ia B MOHACTblpb, rae nepes CMepTbio OTKas3asnacb OT MNpWYacTMA; cam oTel, TOACTOro
6bl1 YENOBEK OrPaHMYEHHbIM 1 eABa M HOPMaAbHbIN: MO KpaHen Mmepe, B LWECTHaALAaTb 1eT OH
3ab0n1en KaKoM-TO HEepPBHOM MM AylweBHOM 60Ne3Hbi, OT KOTOPOM ero XOTenu «BblIeYMTb»
coegMHEeHMeM C ABOPOBOM [AE€BKOMW, pOAMBLUEM eMy HE3aKOHHOrO CblHa, TaKKe Becbma
OrPaHWYEHHOrO M B KOHLLE KOHLLOB BNaBLIero B HULLEHCTBO.

MaTb TONCTOro, Noc/ae TOro Kak AeBYLIKON, Nt06A KauaTbCA BbICOKO Ha Kayendax, noayynna
yAap B ronoBy COpBaBLUeMCA [AOCKOM, M MOCTOAHHO CTpajana ronoBHbIMW 6onaMK, nepes
CMepTbIO «BAPYT CTasna roBopuTb OOr 3HAET YTO» U ymepaa OT BOCManeHua mosra. o cnosam
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cecTpbl Tonctoro — Mapumn JIbBoBHbI - C. A. ToncTaa cablwana o1 TeTywek JibBa HMKonaeBm4a o
TOM, KaK ymepaa ero maTb. YMep/aa OHa BCNeACTBME POAOB A0YEPM, HO Yepe3 HECKOIbKO MecALLEeB
nocne HMX. Y Hee MPOM3OLWNO KaKoe-TO AylWeBHOe pPacCTPOMCTBO; MHOraa 6biBano, uTo,
3aHMMaACb C CbIHOM HMKONEHbKOM, OHa, CaMa TOro He 3ameYasn, AepKana KHUIYy BBEPX HOramm».
N3 bpaTbeB JI.H. Tonctoro oamH, HuKona,— ankoronmk, apyron, Cepren,— 3aMKHYTbIN U
HENAMMbIN LWN30M1A, M0 TOBOPUBLLMA U MECALLbI MPOBOAMBLLMIA B3anepTu, TPeTUn, AMnuTpui,
YMEpPLWMN OT TyDbepKynesa, MU — TaKKe 3aMKHYTbin U elle 60see CTPaHHbIN 4YesioBEeK, MM-
NYJbCUBHbIA W BCMbIAbYMBLIN, OPOACTBOBABLWNM MWUCTUK, OAHOBPEMEHHO PEAUTMO3HbIN U
YKECTOKWUM, CTpaZaBLUN TUKOM FO10BbI, FPA3HbIN U HEPALWANBLIM A0 TOro, YTo Xoaun 6e3 pybaluKkm
B MaNbTO Ha ronoe Teno. [laxe B inLe cTapLlero cbiHa ToACToro, /1bBa /1IbBOBMYA, MOXHO OTMETUTL
3Ty OTATYEHHY, B AAHHOM C/ly4ae HUCXOAALLYO, HaCneaCcTBEHHOCTb, W60, MO ero COHCTBEHHbIM
CNOBaM, OH B Te4YeHue NATU NeT CTPadan KaKMM-TO NCUXOHEBPO3OM, BCNEACTBME KOTOPOTo Bbin
naxke ocBobOKAEH OT BOEHHOWM CAYKObI.

KoHeyHo, anunencua y [OCTOEBCKOrO — MHOMOKPATHO OnucaHHad 6one3Hb, O KOTOPOW
roBOPUAN €ro Apy3bA, XKeHbl, M3aatenn. EBnaxos »ke NokasblBaeT, Kak y J/IbBa TOACTOro Ta e
6one3Hb B CBOEW LWagaLlein pa3sHOBUAHOCTM NpoTekaeT Honee MArKO, HO O4EBMAHO N HEYKNIOHHO.
TaK, NogobHO 3NMNenTUKY, OH O4YeHb NOUT NOPALOK, B TOM YWUCAe U B CBOEM 3amnyTaHHOM
CUHTaKcKCce. XapaKTepHbI ANA 3NMAEeNnTMKa TUM MbllNEeHWA BeAeT ero OT OAHOW LEemnoykM K
ApYyron, OT AeTanu K AeTanu, Noka, HaKOHeL, He BbICTPAaMBAETCA TONbKO emy OAHOMY BEAOMbIN
nopAagoK. A.B. YnuepunH 3ameydaeT: «..CMHTaKCMYeCcKana OCNOKHEHHOCTb He TONbKO He O3HavaeT
XaOTUYECKOro HarpoOMOXKAEHUA peyn, HO M TauT B cebe CTPOMHY OpPraHM30BaHHOCTb, NPUYEM
CMHTAKCMYyeckoe paBHOBeECKE BMOJIHE OTBEYAET CMbICI0BOMY B3aMMOOTHOLWeHWIO cnos. (7, C.263)

OTctoaa 1 ocobeHHaa ponb B ero A3blke Aeenpuyactuit: « CTUAMCTUYECKOE Ha3HavyeHue
[eenpuyacTuii B TOM, YTO OHU YCIOMKHAKT XapaKTep AeNCTBWMA, 0DO3HAYEHHOrO [1aroaom,
NOKa3blBadA CLenNeHne 1 NPOHWKHOBEHME APYr B Apyra ABYX WAW pafda AencTBui. B Tom, yto
0603HayeHo Aeenpuyactmem, 0Obl4HO PACKPLITO AyLIEBHOE COCTOAHME Yenoseka...» (8, C.163)

3TO cuenaeHne BCEro CO BCEM HAaXOAMT CBOE MOATBEPXKAEHME M B XapakTepe Toactoro. B
HEM »KeCTOKOCTb COYeTaslaCb CO CAE3/IMBOCTbIO M M3DBLITOYHOW, MO MHEHWIO MHOIMUX
COBPEMEHHMKOB, CEHTMMEHTA/NbHOCTbIO.  [103)Ke  Takoe »Ke  Co4YeTaHWe, HeBepoATHO
HanomMHatollee TONCTOBCKOe, DyAyT 3amMeydaTb Y ero maagliero coppemeHHmnka A.M. FopbKoro,
0b6begMHMBLUETO B CBOEM XapaKTepe CaAMCTUYECKYH ECTOKOCTb WM CAalaByto CAe3AnBYHO
CEHTMMEHTANbHOCTb. B CBA3M C 3TMM npe)kae BCero cneayeT ynoMAHYyTb BOCMOMMHaHMA HO.
AHHeHKOBa, B. Xozacesuuya, /1. 3opuHa (KOTopbii elle pebeHKkom bbin npurnatleH K Fopbkomy Ha
[ayy, Kyaa ero Ha asTomobune conposoxkaan M. babenb) n Apyrux COBpeMeHHUKOB NucaTens.

3TN KOHCTUTYUMOHaNbHble O0COBEHHOCTM HEOXWMAAHHO MNPOABUAMCL B MNOAYEPKHYTOM
«CYpPOBOCTM» POMAHOB TOANCTOro. B HUX HET tOMOpa, NULWb MPOHMA M CapKasm MPOABAAIOTCA B
PA3/IMYHbIX 3NM304aX U KOMMEHTapuax. M3BEeCTHbIN nccnenoBaTenb Pycckon nutepatypbl A.B.
YnuyepuH, nonemmsmpys c Bna.A. KoBanesbim, yTBepxaan: «4yBcTBo tomopa B becegax Tonctoro,
NONIHOTa tomopa B «1104ax NPOCBELLEHMAY - BCE 3TO, MO KOHTPACTY, TO/IbKO yCyrybaaeT HECKONbKO
CYPOBYIO 3HauYMTE/bHOCTb ero snoca. HOmop ana TOACTOro-pomMaHMCTa He xapakTepeH. Bce
Hencyepnaemoe MHoroobpasme ero 3nMYecKMX TBOPEHWMN MNOAYMHEHO CaAMOMYy CTPOromy
eIMHCTBY BE/IMKON, TO PafOCTHON, TO FOPECTHOM, TO THEBHOW, Cepbe3HOCMU aBTOPCKOro roaoca 1
ctuna» (9, C.273)

A.M. EBNaxoB TaK¥Ke 3aMeyaeT, YTo TONCTOM «KaK UCTbIM 3aNUAENTUK, OH — MOPANUCT Y3KNNA,
NefaHTUYHbIN, CNALLABbLIN U ANLEMEPHbIA, MOPAAUCT-HACUABHWK, NO CYyLLECTBY HE BEPALLMN HUN B
ApYrux, HYM B camoro cebd, HaknemBWKMA Ha cebAa Mopanb KaK YTO-TO BHELUHee, NOBEPXHOCTHOE,
eMy coBeplueHHOo Yyxaoe...» (1, C.388)
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Abstract

The issue of gambling addiction has profound social implications, affecting individuals and
society as a whole. This study aims to understand the social implications of problem gambling
through the analysis of existing research in this field. The research goal is to synthesize and
systematize data on the impact of problem gambling on various social spheres, including family,
economy, healthcare, and societal structure. The study employed a method of review analysis of
scientific articles, reports, and publications addressing the issues of gambling and its social
consequences. Comprehensive data analysis and synthesis were conducted, identifying key
themes and conclusions. The findings indicate multiple social consequences of problem gambling,
including financial losses, disruptions in family relationships, psychological issues, and criminal
activity. The identified data underscore the need for the development and implementation of
comprehensive measures aimed at preventing problem gambling and mitigating its social
consequences. This research contributes to the academic understanding of the social aspects of
problem gambling and can be beneficial for the development of effective strategies to manage
this social phenomenon.

Keywords: gambling addiction, gambling, social consequences of gambling addiction, social
risks, review analysis

Introduction

Problem gambling, colloquially referred to as ludomania, is a pervasive issue with far-reaching
consequences that extend beyond mere financial losses. Its profound social implications ripple
through the fabric of society, affecting individuals, families, and communities worldwide. While
the act of gambling itself may seem innocuous or recreational, for some, it spirals into a
destructive pattern that engulfs every aspect of their lives. Understanding the social dimensions
of problem gambling is essential for grasping the full extent of its impact. It goes beyond individual
behavior, intertwining with broader societal structures and dynamics. From strained familial
relationships to economic instability, problem gambling manifests in various forms, each with its
unique set of challenges. Through a meticulous review analysis, this study aims to unravel the
intricate tapestry of social implications associated with problem gambling. By synthesizing existing
research, we endeavor to provide a comprehensive overview of the multifaceted nature of this
phenomenon. Our goal is to shed light on the often-overlooked aspects of problem gambling and
their implications for social well-being. The scope of our analysis extends beyond conventional
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understandings of problem gambling, encompassing diverse social spheres such as healthcare,
criminal justice, and public policy. By examining the interplay between problem gambling and
these domains, we aim to uncover hidden connections and insights that can inform more effective
interventions. At its core, problem gambling is not just a personal struggle but a societal challenge
that demands collective attention and action. By elucidating its social implications, we hope to
catalyze meaningful dialogue and foster innovative solutions to address this pressing issue.
Through collaborative efforts across disciplines, we aspire to pave the way for a more resilient and
supportive society where individuals grappling with problem gambling can find hope and
assistance. In the pages that follow, we embark on a journey to explore the depths of problem
gambling's social impact. Drawing upon a diverse array of scholarly literature and empirical
evidence, we endeavor to provide a holistic understanding of this complex phenomenon. Our
analysis aims to not only identify challenges but also illuminate pathways towards effective
intervention and societal change. As we delve into the realm of problem gambling, it is essential
to acknowledge the human stories behind the statistics and theories. Behind every case of
problem gambling lies a narrative of struggle, resilience, and the quest for redemption. By
centering our analysis on these lived experiences, we hope to cultivate empathy and
understanding towards those affected by problem gambling. The prevalence of problem gambling
underscores the urgency of our inquiry. With millions of individuals worldwide grappling with its
consequences, the need for evidence-based interventions has never been more pressing. By
grounding our analysis in rigorous research methodologies, we aim to contribute to the growing
body of knowledge on this critical issue. Our study is guided by a commitment to social justice and
equity. We recognize that problem gambling disproportionately affects vulnerable populations,
exacerbating existing inequalities and marginalization. Thus, our analysis pays particular attention
to the intersecting factors of race, gender, socioeconomic status, and mental health in shaping the
experience of problem gambling. In the pursuit of a comprehensive understanding of problem
gambling's social implications, we draw upon interdisciplinary insights and methodologies. By
integrating perspectives from psychology, sociology, economics, public health, and beyond, we
aim to offer a nuanced and holistic perspective on this multifaceted phenomenon. The findings of
our analysis hold implications for various stakeholders, including policymakers, healthcare
professionals, community organizations, and individuals affected by problem gambling. By
disseminating our findings widely and engaging in dialogue with these stakeholders, we hope to
catalyze meaningful action and drive positive change.

Research methods

The study involved a comprehensive approach to searching, analyzing, and interpreting
scientific materials aimed at understanding the social implications of problem gambling behavior.
Literature search was conducted in major databases such as Scopus, Elsevier, and Google Scholar,

using a wide range of keywords including "gambling addiction", "gambling", "social consequences
of gambling addiction", "social risks", and "review analysis". In turn, this approach allowed for
covering various aspects of problem gambling behavior and its social consequences for the period
from 2000 to 2024. The study encompassed the analysis of different types of scientific literature,
including research articles, books, monographs, and conference proceedings, to provide a
comprehensive overview of the research topic. The conducted review analysis included a
comprehensive synthesis of data, allowing to identify the main themes, trends, and conclusions
made in the reviewed scientific works. This approach to research methodology ensured a
systematic and comprehensive understanding of the social aspects of problem gambling behavior,
which is crucial for the development of effective prevention and management strategies for this

social phenomenon.
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Result

Dowling N.A. and colleagues examine early risk and protective factors for problem gambling.
The study authors focus on the social aspects of gambling addiction, such as the influence of the
socio-ecological model on the development of problem gambling behavior. The paper notes that
most risk factors are classified at the individual level of the sociocultural model, while far fewer
factors relate to the levels of relationships, community, and society. The authors emphasize the
need for further research to explore risks and protective factors at these levels of the socio-
ecological model. Additionally, the article notes that most included studies concentrate on
identifying risk factors rather than protective factors. There is limited research investigating the
role of protective factors, which act by reducing the likelihood of developing problem gambling in
the presence of risk. The authors recommend paying attention not only to identifying risk factors
but also to protective factors that may mitigate or compensate for their effects. Thus, the article
discusses the importance of studying the social aspects of problem gambling and calls for further
research for a deeper understanding of the influence of the socio-ecological model on the
development of this type of dependency [1].

The article by Livazovic G., Bojcic K. investigates the issue of gambling problems among
adolescents and discusses the psychological, social, and financial consequences of such behavior.
The authors pay attention to the social aspects of gambling addiction, including the influence of
sociodemographic characteristics, the quality of family relationships, and risky behavior on the
development of problem gambling among adolescents. The study was conducted using the
Canadian Adolescent Gambling Inventory on a sample of 366 participants. The results showed that
gambling problems among adolescents can have serious consequences not only at psychological
and financial levels but also socially. The authors highlight the importance of identifying risk and
protective factors that may influence the development of problem gambling behavior among
adolescents. The study also emphasizes the importance of recognizing the link between
adolescent gambling behavior and serious psychological, social, and financial consequences, as
well as risk behavior, as an important aspect. The authors note that there are several factors that
may increase the risk of developing gambling problems in certain individuals and that it is
necessary to consider various paths that may lead to pathological or disordered gambling
addiction. Thus, the article emphasizes not only the importance of studying the social aspects of
gambling addiction among adolescents but also the need for developing effective measures for
prevention and intervention in this area [2].

The article by Kourgiantakis T., Saint-Jacques M.C., Tremblay J. provides a literature review on
the issue of gambling problems and their impact on families. The authors discuss various social
aspects of gambling addiction, including its impact on family members, intra-family relationships,
as well as influence on broader social networks. The article notes that problem gambling can lead
to social isolation of family members, relationship conflicts, financial difficulties, and other
negative consequences for family well-being. The importance of involving both players and their
family members in treatment and support processes is also emphasized. The authors also discuss
the need for further research and replication of results to better understand the impact of
problem gambling on families and to develop effective support strategies. Overall, the article
provides important scientific data and recommendations for professionals in the fields of social
work and family therapy working with families facing the issue of gambling addiction [3].

The article by Holdsworth L., Hing N., Breen H. explores the issue of gambling among women,
with particular emphasis on the social aspects of gambling addiction. The authors discuss various
theories explaining differences in gambling behavior between men and women, such as social
capital theory, cultural geography, gender role theory, and socialization. They emphasize that
social capital can help explain women's motivation for gambling, including the desire to play to
overcome loneliness and to feel a sense of belonging to a community. Social capital arises through

161



I Proceedings of the 5th International Scientific Conference

social connections and supportive networks based on mutual interests, participation, and
reciprocity within a broad community, contributing to a sense of belonging and connection.
Additionally, the authors point out that social isolation, alienation, and the need for participation
in acceptable entertainment activities often act as factors contributing to the emergence of
problems related to gambling, especially among vulnerable and lonely women. The article also
highlights the importance of cultural geography in explaining gender differences in gambling,
particularly regarding women's issues with electronic gaming machines (EGMs) and the increasing
female audience in gambling [4].

Hing N., Holdsworth L., Tiyce M., Breen H. examine the social aspects of gambling problems,
focusing on stigma, which is a significant barrier to seeking help, treatment, and recovery from
gambling problems. The authors discuss how stigma affects not only the players themselves but
also their families and loved ones, deterring them from seeking support due to shame and
humiliation. The article also considers stigma as a social process in which individuals are evaluated
and marked according to socially constructed expectations, leading to their discrediting and
marginalization in society. The authors emphasize that stigma is a socially imposed and reinforced
way of distinguishing between those considered "normal" and those who are not. The authors
propose directions for future research in the relationship between stigma and gambling problem:s,
including studying cultural influences on stigma, analyzing barriers to seeking help, and examining
the impact of anti-stigma programs on public opinion about gambling problems [5].

The article by Shah P., Quilty L., Kim J., Graff-Guerrero A., Gerretsen P. discusses the issue of
gambling addiction and the lack of awareness of the problem among players. The authors
emphasize that many gamblers do not recognize their gambling addiction problem, which
complicates the initiation and completion of treatment. This is related to social aspects such as
stigma, lack of awareness of the problem, and negative consequences of gambling addiction for
oneself and others. The authors also note a lack of research on the lack of awareness of gambling
addiction and its impact on treatment [6].

The article by Hahmann T., Hamilton-Wright S., Ziegler C., Matheson F.l. explores the
relationship between social aspects, such as poverty and deprivation, and gambling problems. The
authors found that individuals residing in impoverished areas are more vulnerable to gambling
problems compared to those living in more affluent areas. Certain population groups, such as
Indigenous peoples and Black individuals, are particularly at risk, given their historical
marginalization. The study also indicates that poverty at both the individual and neighborhood
levels may increase the risk of gambling problems. There is evidence of a synergistic effect of
poverty at the individual and neighborhood levels, whereby individuals exposed to both factors
are more prone to gambling problems than those exposed to neither or only one of these factors
[7].

The article by Delfabbro P., King D.L., Derevensky J.L. discusses the sociocultural and
environmental context of youth gambling worldwide. The authors examine the influence of
various factors such as the availability of gambling, sociocultural trends, and the surrounding
environment on the gambling behavior of young people. They also discuss the risks and protective
factors associated with participation in simulated gambling games and propose a conceptual
model for analyzing these aspects. Additionally, the article underscores the importance of further
research in this area and the development of clear recommendations for future research
programs [8].

The article by Nordmyr J., Forsman A.K. discusses the psychosocial risks associated with
gambling and problem gambling in Northern European countries, particularly in the Nordic region.
The authors conducted a systematic review of scientific research covering the period from January
2000 to July 2019. Through the analysis of 21 original studies employing various statistical,
interview, and narrative methods, various psychosocial factors influencing gambling and problem

162



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

gambling were identified. The study focuses on less studied psychosocial phenomena such as
loneliness and social support, as well as synthesizing evidence on the most commonly
encountered psychosocial factors in the included publications—loneliness and social support. The
research revealed contradictory results regarding the impact of these factors on gambling and
problem gambling. While few studies confirmed causal links, the identified risk factors and
associated epidemiological pathways highlight areas to consider in future research and practice,
expanding the arsenal of preventive strategies to address new challenges in healthcare. The
authors also highlight qualitative aspects of social connections and relationships, such as positive
experiences of social support and belonging or negative experiences of loneliness, as opposed to
structural factors such as the number of people in social networks or marital status. The study
emphasizes the importance of understanding psychosocial factors influencing gambling and
problem gambling and calls for consideration of these factors in the development of prevention
and treatment strategies for problem gambling in Nordic countries [9].

Allami Y., Hodgins D.C., Young M., Brunelle N., Currie S., Dufour M. note that their study
focuses on the issue of adult gambling. The authors discuss various social aspects influencing the
development of problematic gambling behavior. In particular, they observe that socio-
demographic variables such as age and gender have a minimal effect on the development of
problematic gambling and may introduce minimal distortion into the results of meta-analysis.
However, the authors acknowledge that using unadjusted raw data from original studies may
make estimates of factors related to problematic gambling more susceptible to the influence of
various confounding factors. Moreover, the authors note that the results of their study have
important practical implications for various stakeholders, including legislators and healthcare
providers. They emphasize that the largest effects are typically observed in the category of
gambling activity, while the smallest effects are in the socio-demographic category. These results
can be used to identify population groups most susceptible to developing problematic gambling
and to develop targeted prevention strategies and responsible gambling initiatives [10].

Tabri N., Xuereb S., Cringle N., Clark L. write that social aspects of gambling, including financial
motives, frequency of gambling, and level of gambling problems. The authors conducted a meta-
analytical review of studies to assess the relationship between financial motives for gambling and
gambling problems. They also investigated the influence of social factors such as personal relative
deprivation on the emergence of gambling desires and behavior. The authors point out that
financial motives can play a significant role in the development of gambling problems, especially
when players seek justice through gambling. They also emphasize the importance of
understanding the social aspects of gambling in developing effective interventions and policies to
reduce gambling problems [11].

Features of gambling addiction in Kazakhstan

In the article by Janabel G., Crape B., and Alibekova R., the social consequences of gambling
in Kazakhstan are examined, revealing an increase in the number of pathological gamblers among
the population. This could lead to serious social and financial losses for society. The ease of access
to gambling and the wide range of gaming options contribute to an increasing number of gamblers
each year, exacerbating their addiction. The proposal to relocate bookmakers to designated zones
may be associated with an attempt to curb the growth of pathological gambling and mitigate the
social consequences of their activities. Thus, the article emphasizes the need for measures to
address the gambling issue in Kazakhstan, including raising awareness among the public, students,
educational institutions, healthcare workers, and lawmakers [12].

In the article by Kainar, E.E., organized crime in Kazakhstan is discussed, highlighting various
social consequences associated with this phenomenon. One key aspect is the threat to national
security and economic development, which may hinder the achievement of long-term priorities
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outlined in President Nursultan Nazarbayev's address to the people of Kazakhstan "Kazakhstan-
2050." Organized crime can also destabilize social life, hinder socio-economic development, and
threaten democracy and stability in society. Another important aspect is the need to improve
legislation and implement new measures to combat organized crime. Analysis shows that the
number of crimes committed by organized groups is gradually increasing, necessitating effective
countermeasures. Additionally, the article draws attention to the increase in the number of
criminal cases related to the creation and management of organized groups, indicating the need
to strengthen measures to counteract this phenomenon. An important conclusion is the need to
improve the conceptual approach to combating organized crime and develop new measures to
counteract it. It is also noted that organized crime is acquiring new characteristics, defining its
level and development trends. Therefore, the article underscores the importance of
understanding not only the increase in the number of crimes but also the changes in their
structure, including the formation of stable gangs and criminal organizations focused on various
types of criminal activities, such as economic crime, terrorism threats, and religious extremism
[13].

Zhatkanbaeva A.Y., Atakhanova S.K., Raiymbergenova K.T., Nakisheva M.K., Aydarkhanova K.N.
conduct an analysis of the social consequences of gambling addiction in Kazakhstan, focusing on
the dependency of children and adolescents on gambling. It is noted that gambling addiction is
recognized as one of the most pressing issues among teenagers and adults. The authors emphasize
that society is divided into two camps: some advocate for prevention, while others support the
use of punitive measures. In the context of Kazakhstani legislation, it is noted that the measures
taken are not always adequate and not fully implemented, although some steps have already been
taken. The practical significance of the article lies in proposing a set of measures to improve the
prevention of gambling addiction among teenagers, which may attract the attention of
government bodies and contribute to changes in existing legislation aimed at protecting the rights
of children and adolescents from the negative consequences of gambling [14].

The article Berdaliyeva A.S., Kim A.l., Seraliyeva A.M., Gassanov A.A., Dunentayev M.V. focuses
on criminological measures to combat corruption offenses in the realm of illegal gambling in
Kazakhstan. It acknowledges the negative social consequences of corruption, such as reduced
direct investment, increased inequality and poverty, misallocation of public funds, and decreased
public revenues. The study employs the principles of dialectical materialism and philosophical
categories to understand social and legal realities. While implementing foreign anti-corruption
programs may pose challenges, gradual incorporation of best practices into Kazakh legislation,
informed by similar cultural contexts, is seen as vital. The article highlights the potential of anti-
corruption initiatives leveraging information and communication technologies, including digital
public services, crowdsourcing platforms, transparency portals, and blockchain, to address
corruption in online gambling effectively [15].

This article on gambling addiction in Kazakhstan examines various social consequences of this
phenomenon. One key aspect is the impact of gambling addiction on the economy and public
losses at the state level. It is noted that gambling can lead to serious economic losses, underscoring
the importance of studying gambling issues considering the national characteristics of the
gambling services market. Additionally, it is noted that gambling addiction has the potential for
unlimited spread due to the availability of automated gaming machines, online gambling, and the
popularity of betting shops. This can lead to social consequences such as anincrease in the number
of individuals suffering from gambling addiction and worsening public health. The authors mention
that gambling addiction at a biological level is similar to chemical dependency and is often
complicated by alcoholism and drug addiction. This points to the need to study gambling issues
considering their interrelation with other forms of addiction and their impact on public health [16].

164



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

Conclusion

In conclusion, the presented research underscores the critical importance of comprehensively
understanding and addressing the social implications of gambling addiction, particularly within the
context of Kazakhstan. Through a thorough analysis of existing literature, this study has illuminated
various facets of the issue, emphasizing its profound ramifications on both individuals and society
as a whole. The findings highlight a diverse range of social consequences resulting from problem
gambling, encompassing financial strain, familial discord, psychological anguish, and involvement
in criminal behavior. Furthermore, the accessibility of gambling venues, coupled with the
proliferation of online gaming platforms, exacerbates the prevalence of addiction, presenting
formidable challenges to public health and societal well-being. Significantly, this research
underscores the necessity for proactive measures focused on prevention and intervention,
stressing the importance of disseminating awareness among the populace, educational
institutions, healthcare practitioners, and policymakers. Strategies aimed at mitigating the
expansion of gambling addiction must be complemented by legislative reforms and the
implementation of effective interventions to alleviate its adverse impacts on individuals and
communities. Moreover, the study underscores the interconnectedness of gambling addiction
with other forms of substance abuse, emphasizing the imperative of adopting a holistic approach
to address underlying factors and promote public health initiatives. The insights presented in this
research contribute to advancing our comprehension of the social dimensions of gambling
addiction and serve as a basis for the formulation of targeted strategies to manage and mitigate
its societal repercussions. Looking ahead, collaborative efforts from stakeholders across diverse
sectors will be indispensable in tackling this intricate and urgent issue to safeguard the well-being
of individuals and the broader community in Kazakhstan and beyond.
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HTerpaums HEMPOMAPKETUHIA U
MCKYCCTBEHHOIO MHTEN/IEKTA B PEKAME

[acran HyptasuH
Almaty Management University, r. Aamatsl

AHHOTauuA. B atoM 0630pHOM CTaTbe NOAPOOHO paccMaTPMBAETCA MHTerpaums
HeMpPOMapKeTUHra M WCKycCTBEHHOro WHTennekta (MW) B peknamHyro npaktuky. bnarogaps
06006LEeHNIO pe3ynbTaToB Pa3NYHbIX UCCNEA0BAHUIM M HAy4YHbIX CTaTeM B HEM Pa3bACHAOTCS
MEeTOLO0NOTMN, pe3ynbTaTbl U NOCNeACTBMA UCNONb30BAHWUA STUX MHHOBALMOHHbIX TEXHOIOTMI ANA
noBblWeHMA SGHEKTUBHOCTM BOCMIPUATMA PEKNAMbI.

KntoueBble cnoBa. HeMpomapKeTUHr, WCKYCCTBEHHbIM MHTENNeKT, IddeKTUBHOCTb
peknambl, noBefeHWe  noTpebuTenen,  KOTHUTMBHAA  HeWpoHayka,  MapKeTUHroBble
nccnenoBaHua, HeipoHHble ceTu.

BctynneHne. B AMHAMMYHOM pPEKNAMHOM MPOCTPAHCTBE AOCTUMKEHME 3HAYMMbIX
pe3ynbTaTOB 3aBUCUT OT MOHWMAHWA NoBeaeHMA noTpebutenein Ha Bonee rnyboKOM YypOBHe.
TpaAMUMOHHbIE  METOZbl  MApPKETMHIOBbIX WMCCNeAOBAaHWMIA  4acTOo  AAlT  MOBEPXHOCTHYHO
MHPOPMaLMIO, B pe3ynbTaTe Yero peksamoaaTenam npuxoamTca pelaTb 3aaa4y addeKTMBHOro
npuBaeYeHUA cBOeN Lenesoi ayamtopmmn. OQHAKO NoAaBAEHUE HEMPOMAPKETMHIA B COYETaHMM C
DOCTMXKEeHUAMM B 06/1acTM MCKycCTBEHHOro umHTennekta (M) oTkpbiBaeT mHoroobellatolime
BO3MOXHOCTU Ans 6onee rnyboKoro NOHMMaHWA NpeanoYTeHWn noTpebuTenen M npoleccos
NPUHATUA peLleHn.

Lenb ctatbeu. Llenbio gaHHoro ob3opa nuTepaTypbl ABAAETCA M3Yy4YeHMe WHTerpaumm
HEMPOMAPKETUHTA U UCKYCCTBEHHOTO MHTE//IEKTA B PEKaMHYI0 MPAKTUKY, BbIACHEHWE UX BAUAHUS
Ha 3ddeKTUBHOCTL peknambl. O606LUIas BbIBOAbl M3 LEAOro pAaja WUCCAeA0BaHUN U Hay4YHbIX
cTaTel, 0630p CTPEMUTCA MPOIUTL CBET Ha OLLYTUMbIE Pe3y/bTaTbl U NOC/NeACTBMA UCNO/Ib30BaHMA
3TUX MHHOBALIMOHHbIX TEXHONIOTMIA B BOCTIPUATUN PEKTAMHbIX KaMMNaHWA.

AKTyanbHOCTb.  AKTya/ibHOCTb  3TOro  0630pa  3akaw4aeTca B MUCC/ed0BaHMMU
npeobpasyowero noTeHumana HeMpoMapKeTUHra U UCKYCCTBEHHOrO  WHTEN/eKTa B
GOPMUPOBAHUN  PEKNAMHbIX  CTPaTErui. MNpenoctaBnss  peknamoaaTeNnam  MOe3HYH
MHPOPMALMIO, MOJYYEHHbIE pPe3ynbTaTbl aHanM3a obecnedyaT 3HaAHUMAMM U UHCTPYMEHTaMMU,
HEeOOXOAMMbIMM ANSA YCNEWHON HaBUrauMm B MEHSIOLEMCS MapKeTMHIOBOM JNaHAawadte u
NpeaoCcTaBaAn 3HAYMMOro B3aMMOAENCTBMA C NoTpebutensimm.

NntepaTtypHbIi 0630p. B nocneaHne roabl Ha CTbiKeE HEBPOMOTMM M MapPKETUHIA BO3HWUKA
HOBaa 061aCTb, M3BECTHAA Kak HEeMPOMapPKETUHT, npeanaratolilas HoBoe NOHUMaHWe NoBeAeHUS
notpebutenen [1]. TpagaMUMOHHbIE METO/bl MAaPKETUHIOBbIX MCCAEA0BAHMUN, XOTA M MOAE3HbI,
MMEOT MNPUCYLLME MM OFPaHNYEHUs B BbISBNEHMM HIOAHCOB peaKkLMn noTpedbuTenel Ha NPoayKTbl
M peknamy. HeMpomapKeTUHr ycTpaHseT 3ToT npoben, MCnonb3ys MeToZAbl KOTHWUTUBHOM
HEBPO/MIOrMU U MCUXONOTUM  ANA  PacWMdPOBKM MNOACO3HATENbHbIX PEeaKUMin, TeM CaMbIM
COBEPLLUEHCTBYS MapKeTMHIOBble cTpaTernn [2].

[ocTmeHns B 061acTM TEXHONOrMM cnocobCcTBOBAAM MHTErpaLMM MCKYCCTBEHHOIO
uHTennekta (MM) ¢ meTodamm  HelMpomapkeTuHra, obellas pPeBONOLMOHU3NPOBATL
abdeKTMBHOCTb peknambl [3]. HeMpOHHble CeTW, NOAMHOMECTBO WMCKYCCTBEHHOMO WMHTENNEKTa,
CTaZM MOLLHbIMM MHCTPYMEHTaMW MNPOrHO3MpPOBaHMA MoBeAeHUA noTpebutenen Ha OCHoBe
CNOMHbIX HAabOPOB AaHHbLIX, Npeanaras 3KOHOMWYECKM IPPEKTMBHbIE  aNbTePHATMBbI
TPAANLMOHHBIM METOAAM HEMPOMapPKeTUHra [4].
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VicchenoBaHma MNpoAeMOHCTPUPOBaNM SOPEKTUBHOCTL HEMPOHHbBIX CeTel B aHaau3e
peakunin notpebutenen, obecneymsaa 6onee rnybokoe NoHMMaHWE pelleHnit o nokynke [5]. 3Tu
pe3ynbTaTbl MNOAYEPKMBAIOT MNPeobpasylolMii  NOTEHUMANA UCKYCCTBEHHOTO MHTENNIEKTa B
YIYYLLIEHMN MAPKETUHTOBbLIX KOMMYHMKALMA 1 CTpaTerui ynpasneHma bpeHaom [6].

HecmoTpa Ha mHoroobellatolime BO3MOXKHOCTM MW, coxpaHatoTca npobaembl ¢ ero
WWPOKMM BHeApPEeHMEM, OCODEHHO Ha onpefeneHHbIX PbIHKax, TAe CAOXMHOCTM WM 3aTpaTbl
NPenATCTBYIOT ero npodeccMoHanbHOMY UCNOAb30BaHMIO [7]. YcTpaHeHne aTnx bapbepos TpebyeT
BCECTOPOHHEro obpasoBaHMA MO HEMPOMAPKETUHTY M YCUAEHUSA aKaJeMWUYECKOro BHUMaHMA K
nHTerpaumm MM B mapKeTUHroBble nccaenoBaHma [8].

MeToabl HEMpPOMapKeTWHra, TakMe KaK OyHKLUMOHANbHAA MarHUMTHO-Pe30HaHCHas
Tomorpadus (OMPT), anekTposHuedanorpaduma (33) M oTCnekmBaHWe a3, AAT LEHHY
NHDOPMALMIO O KOTHUTUBHbBIX CNOCODOHOCTAX NOTPebuTeNen M IMOLMOHANbHbIX peakumsx [9].
OTCNnekmBas MO3roBytO aKTMBHOCTb M OU3MOMOTMYECKME PeakuMMn, MapPKETONOMM  MOTyT
a[anTMPOBaTh PEK/TAMHbIE KaMMNaHWUM TakKMm 06pa3om, YTOObI OHM 3GDEKTUBHO HAXOAMAN OTKAMK
y LeneBon ayanTopumn.

Bonee TOro, MHTErpauma MCKYCCTBEHHOTO MHTENNEKTa C HEMPOMAPKETUHIOM OTKpbIBAET
WWPOKME BO3IMOXHOCTM ANA aHaNM3a AaHHbIX W YAYYLWEHWA AOCTYMHOCTM MHCTPYMEHTOB M
MeToA0B [6]. 3T0 06beanHeHMe obellaeT pa3paboTKy aNAropUTMOB, KOTOPbIE YIyYLWaT NPOLECCHI
NPUHATUA PELUEHNA U NPOoABMHYT 0be obnacTu B Byayuiem.

HenasHWe uMccnefoBaHWA MOAYEPKHYAM  POAb  HEMPOMapKeTMHra B  MOBbIWEHMUM
3QPEeKTUBHOCTM  peKnambl, ocobeHHO B cekTope Typuama [10]. Wcnonb3ya 3HaHWA
HEeMPOMapKeTUHra, MapPKeTONOTM MOTYT CO34aBaTb 3MOLMOHANbHO PEe30HAHCHYH peknamy,
KOTOpas MnpuBAeKaeT NOTeHLMaNbHbIX MOCETUTENEN W MNOBbIWAET KOHKYPEHTOCNOCOOHOCTb
Typu3ma.

B 3aKkatoueHWe, CUMHEeprna Mmexkay HerpomapkeTuHrom u UMW npeanaraet MOLLHYHO
KOMbUHaumio  agna  b6onee  rnyboKoro  MOHMMAHWMA  noBedeHWA  noTpebutenen  wu
COBEPLWEHCTBOBAHMA peKNamHbIx cTpaTermin [11]. HecmoTpa Ha coxpaHsawowmeca npobnemol,
TeKyllne nccnenoBaTelbCkMe YyCUAMA HanpaBaeHbl Ha NPeOoAOEHNE Pa3PbiBa M MAKCUMMU3ALMIO
noTeHumana MM 8 obecneyeHmmn ycnexa peknamei.

MeTogb!.

Ons storo ob3opa nuTepatypbl Obln NpoBedeH OOLWMPHbLIA aHanM3 CyLLEeCTBYOLLMX
nccnenoBaTelbCKMX  CTaTel M HayyHoM  amTepaTypbl. COOTBETCTBYHKOLIME CTaTbM  Oblan
NAeHTUOUMUMPOBAHbI C MOMOLLBIO MOUCKA B akagemuyeckol 6ase gaHHbIx Google Scholar.
KpuTepmm noncka BKAOYANW KKOYEBbIE C10BA, CBA3AHHbIE C HEMPOMAPKETUHIOM, MCKYCCTBEHHbIM
NHTENNEKTOM, NoBeAeHMeM NoTpebutenen n apPeKTMBHOCTLIO PEKAMBI.

Cratbu HbiAM OTOBPaHblI Ha OCHOBE WX OTHOLIEHMA K TeMe WM WX BKAada B MOHMMaHMWe
MHTErpauUmMm HEMPOMAPKETMHIA M WUCKYCCTBEHHOTO WHTENNEKTa B MApPKETUMHIOBbIX CTpaTerusx.
OTobpaHHble CTaTbM ObIAN KPUTUYECKM MPOAHANM3MPOBAHbI, YTOObI M3BAEYL K/OYEBbIE UAEW,
TEHAEHUMM 1 BbIBOAbI, CBA3aHHbIE C NepeceyeHnem 3Tux obnacTen.

Kpome Toro, ctaTbn OblM PaHKMPOBAHbI Ha OCHOBE WX METOAONOIMMYECKOM CTPOroCTH,
TeopeTnyeckon 6asbl M IMMUPUYECKMX AAHHbIX. ITOT MPOLIECC PAHKMPOBAHMA MOMOT ONPEAENNTb
MPUOPUTETHOCTb  BK/IIOYEHMA  BbICOKOKAYECTBEHHbIX MCCAEA0BaHWM, KOTOpble MO3BOAUAN
NONYYNTb YETKOE NpeacTaBieHne O TeMme.

B uenom, MeToAoN0rnMyeckmii NoAXoA4, MCNONb30BaHHbIA B 3TOM 0630pe nnTepaTypsbl, Obin
HanpaB/ieH Ha BCECTOPOHHEE U3yYeHWE N CUHTE3 CYLLECTBYOLWMX UCCNeL0BaHWI MO UHTErpaumun
HEMPOMAPKETUHIa U UCKYCCTBEHHOTO MHTENIEKTa B MAPKETUHIOBYIO MPAKTUKY.

168



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

PesynbTaTsl.

O606UleHNe  CcyLIeCTBYIOWEN AMTepaTypbl MO MHTErpauuMmM HempoMapKeTuHra w
MCKYCCTBEHHOTO MHTennekta (MW) no3Bonset caenatb HECKONbKO 3aC/ayXKMBAKOWMX BHUMAHMA
BbIBOZOB:

[osiBNeHNe HEeMPOHHbIX ceTel: HeMpoHHble CeTM MNOSBMAUCH KaK 3IKOHOMUYECKM
3GdPeKTMBHAA M MOLLHAA aNbTEPHATMBA TPAAMLMOHHBIM MHCTPYMEHTAM HEMpOMapKeTUHra Ans
MOHMMaHWA noBeAeHUs noTpebuTenen. MccnegoBaHMA MOKA3aAM, YTO MPUIOKEHUA ONA
HENPOHHbIX CETEN MOTYT NMPeACcKa3biBaTb NOKyNaTe/IbCKoe NoBeAeHWe NoTpebuTenen Ha ocHoBe
OAaHHbIX WKabl JlalkepTa U NPUHUMNOB HEMPOMapKeTuHra [1].

MpumeHeHne CBePTOUHbIX HeMPOHHbIX ceTeir (CNNS): cBepTOUYHbIE HENMPOHHbIE ceTn bbian
yCMewHO WCNoab30BaHbl A4 ONpeAeseHns 3MOUMM MONb30BaTeNel B HEMPOMapPKETUHTe C
nomoulbto BeH-kamep. MpUNOKeEHWs, ynpaBaseMble MCKYCCTBEHHbIM MHTENNIEKTOM, TaKuMe Kak
face-api.js, NO3BONAIOT B peXXMMe peanbHOro BPEMEHM pacno3HaBaTb LA M aMmoLunn, obneryas
OLEHKY YCNeLwWwHOCTN pexknambl [2].

TpaHchopmauma pekamHbiX NMPaKTUK: MHTErpauma OHAaMH-KOMMYHUKaUMI U LUMPPOBbLIX
TEXHONOTUI U3MEHWNA NPAKTUKY peknambl. HEMPOHHbIE CETU UrPatOT KAOYEBYHO PO/b B aHaM3e
peakumm noTpebutener Ha PeKNaMHbINA KOHTEHT, YTO NPUBOAMT K pa3paboTke MHAMBUAYANbHbIX
MapPKETUHIOBbIX CTPATEermin, WMCMONb3YIOWMX OOCTUMKEHMA WCKYCCTBEHHOTO WHTENNeKTa ANA
NOBbIWEHMA BOBNIEYEHHOCTN KIMEHTOB M NPOABUMIKEHNA BpeHaa [3].

Obpa3oBaTenbHble  MMMNepaTMBbl: B nuTepaType  NOAYEPKMBAETCA  BAXKHOCTb
BCECTOPOHHEero o6pa3oBaHMA N0 HEMPOMAPKETUHTY M NOBbILIEHHOTO akaleMUYECKOro BHUMaHMA
K MHTerpaumm UCKYCCTBEHHOTO MHTE//IeKTa B MAapPKETUHIOBble UCCNeL0BaHMA. YCTPaHeHMe 3TUX
npobenos B 06pa3oBaHMM UMeET pellatollee 3HaYeHWe 4NA NpeoaoeHns Npobaem, CBA3AHHbIX
C NpPodpeccrMoHanbHbIM MCMOMIb30BAHNMEM UCKYCCTBEHHOTO WHTENNEeKTa B MApKeTUHre, U
npoasuxkeHnsa obenx obnacten B byayuiem [8].
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Tabnnua 1. TexHonorma HeMPoOMapKeTUHra

TexHonorus
HelpoMmapKeTUHra PyHKUMA OcHoBHble BbIBOAbI 3HaYMMOCTb
AKTMBaLMA [MoHMMaHue
N3mepsaeT .
onpeaeneHHbIx HENPOHHbIX
®yHKUMOHaNbHAA MO3rOBY0 N .
obnactei MO3ra peakuum,
MarHMTHO-pe3oHaHCHaa aKTMBHOCTb B
Koppenupyet ¢ obocHoBaHHOe
Tomorpadus (MPT) oTBeT Ha
NONOKUTENbHbBIMM NPOEKTUPOBaHME W
pasapaxkuTenn
peaKkUMaAMM Ha PeKknamy TapreTuHr
MNoBblleHHanA
ApanTtauma
Pernctpupyet BOB/IEYEHHOCTb 7
peKkaambl K
3/IEKTPMYECKYID  3MOLMOHabHas
dneKkTpoaHuedanorpad NoACO3HaTe IbHbIM
aKTMBHOCTb B peakuma Ha
na (33r) peakumam
rOJ1I0BHOM HEBPOJIOrMYECKM
N nosblllaeT
Mo3re ONTUMM3NPOBAHHbIN
. 3 dEKTUBHOCTb
PEeKNAMHbIN KOHTEHT
bonee BbICOKa#A
OueHKa
N3mepsaeT NPOBOAMMOCTb  KOXM
3MOLMOHabHOIO
KoXHO-ranbBaHUYeCKas M3MEHEeHUs yKasblBaeT Ha N
BO3/EeMNCTBUA
peakums (GSR) NPOBOAMMOCTM  BO3OyXAeHMe "
PeKIaMHOro
KOXKM 3MOLMOHAbHYIO
KOHTEeHTa
peaKL Mo Ha peKkiamy
OnTnmmsauma
OTcnexxknsaet MaKeTa peKknambl 1
AHanus naTTepHOB
ABWXKEHUS rnas BM3Yya/IbHOrO
B3rnaaa BbIABNAET
OTcnexuBaHue B3rnaga W Xapakrep KOHTEHTa ans
BHMMaHME N MHTepecC K
NPUCTaNbHOTO [OCTUNKEHNS
3/IeEMEeHTaM peKNambl
B3rna4a MaKCUMabHOro
addekTa

B sToi Tabnuue npeacTaBaeH 0630p Pa3MYHbLIX TEXHONOMMIA, OObIYHO WMCMOAb3YEMbIX B
McCnenoBaHUAX HelpomapkeTuHra. OHa BKAOYAET TakMe MeToAbl, Kak OyHKLMOHaAbHaA
MarHUTHoO-pe3oHaHcHaa Tomorpadua (PMPT), anekTposHuedanorpadpus (331), oTcnexumsaHune
rnas 1 KOXHO-TanbBaHM4eckan peakums (FCP). B Tabanue npuseaeHbl KOHKPeTHbIe GYHKUMM 1
061aCTV NPUMEHEHMA KaK 0N TEXHONOTUN NPU U3YYeHUN NoBeaeHMa noTpebuTenein n peakumm
Ha MapKeTUHTOBbIE CTUMY/IbI.
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Ta61w|u,a 2. anIMeHeHVIe MCKYCCTBEHHOIO NHTEJ/INNEKTA

MpumeHeHue
NCKYCCTBEHHOTO
UHTEeNNeKTa PyHKUMA OcCHOBHbIe BbIBOAbI 3Ha4YMMOCTb
AHann3 HacTpoeHun B
ApanTtauua
AHanunsnpyet M COLMANbHbIX ceTax .
ObpaboTka coobuieHmin 7
WHTepnpeTnpyeT no3sosAeT
eCcTecTBEHHOro M KOHTEHTa Ha OCHOBe
4yenoBeyeckui NPOrHO3MpoBaTh .
A3blka (H1MN) . HacTpoeHuM
A3bIK peakuuto noTpebutenen o
notpebutenein
Ha peKNamHble KaMnaHUK
MporHo3npoBaHune
npeanoYTeHmn n
MaLluHoe Y4YnTcA Ha OCHOBE MOBEAEHMA MepcoHanmsauma
oBvuenme [aHHbIX fenatb notpebutenei Ha OCHOBE PEKIAMHOrO KOHTEHTa
Y NPOrHO3bl MCTOPUYECKMX [AHHbIX WM W TapreTuHr
B3aMMOAENCTBNM C
NO/Nb30BaTENAMM
BbiasieHue
3aKOHOMepHOCTeM 7z .
o TOYHbIM TaAPreTuHr u
M3yyaeT cnoxkHble TeHAEeHUMA B AaHHbIX O
rnybokoe onTumMm3aumsa
npeAcTaBneHnA noTpebutenax ana
obyyeHue . PpeKNamHbIx
[aHHbIX pa3paboTKM cTpaternn o
. KamnaHui
TapreTMpoBaHHOWM
peKknambl
OnTnmmsauma nokasza AganTuBHble
3BneKkaeT ypoOKM peKNambl M KOHTEHTA Ha pPeKAaMHble
ObyuyeHune C w3 obpaTHOM cBA3M OCHOBE 0OpPaTHOM CBA3M B CTPATErNM ans
noaKkpensieHnemM  ONA ONTUMM3AUMM  pexMme PEaNbHOro  AOCTUMKEHMA
peLleHnn BPEMEHM M MOKasaTesel MaKCMMaibHOro
BOB/IEYEHHOCTH adpdekTa

B Tabauue 2 npeactassieH 0630p TOTO, Kak MCKYCCTBEHHbIN MHTennekT (M) nHterpmupyetcs

B MPaKTUKYy HelpomapKeTMHra. B Hell onucaHbl MeToAdpl, OCHOBaHHble Ha WU, Takue Kak
cBepToYHble HelpoHHble ceTn (CNN) 1 HelipoHHble ceTu C AeTanusaumen Ux poau B aHanuse
aMoLMIA NoTpebuTeneit, NPorHo3nMpPoBaHMM NOKYNaTeNbCKOro NOBEAEHMUA U OLIEHKE YCMeLHOCTM

peknambl. Tabnuua [AeMOHCTPUPYET, KaK MCKYCCTBEHHbIA MHTENNEKT COBepLIEeHCTBYET
TPAaAMUMOHHbIE METOAbl HEeMpPOMapKeTMHra W npeanaraeT HOBOE MNOHMMaHWe NoBeAeHMA
notpebutenein.

BbiBOA,

B 3akntoveHune, obobuleHne nuTepaTypbl MO  WMHTErpauMm HeMpoMapKeTUHra U
MCKYCCTBEHHOTO MHTennekta (M) noayepkmeaeT npeobpasyowmin noTeHuman atmux obnacrer B
GOPMMPOBAHMM MAPKETUHIOBBIX CTPATErMA MU NOHMMaHUK noBedeHunAa notpebutenen. OgHa w3
KNtOYeBbIX MAEN, BbITEKAOWMX U3 3TOr0 0630pa, 3aK/104aeTcs B CNOCOOHOCTU HEMPOMAPKETMHIa
M3MepPATb HEABHblE KOTHUTUBHbIE M 3MOLMOHA/bHbIE PeaKLMM, KOTOPble YacTo ynycKatoTca 13
BMAY TPAAMUMOHHBIMM METOAAMW UCCNEA0BAHMA PbiHKA. TakMe MeToAbl, Kak QyHKLMOHaNbHanA
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MarHuTHoO-pe3oHaHcHasa Tomorpadus (PMPT), anekTposHuedanorpadma (331 n oTcnexkmBaHune
rnas, A[atoT UEHHY MHPOPpMaLMIo O Mnpoueccax MNpPUHATMA pPeLleHuit noTpebutenamu,
NpeanoyYTEHNAX M SMOLMOHAIbHOM BOBNEYEHHOCTU B MAPKETUHIOBbIE CTUMY/IbI.

Bonee TOro, nepeceyeHme HEMPOMAPKETUHIA C MCKYCCTBEHHbIM MHTENNIEKTOM OTKPbIBAET
HOBble BO3MOHOCTM A1A NOBblWeHUA 3ODEKTUBHOCTM MAPKETMHIA M COBEPLUEHCTBOBAHMA
PEeKNAaMHbIX KaMMaHWn. TEXHONOMMKU, OCHOBAHHbIE HA WMCKYCCTBEHHOM WHTENNEKTE, TaKMe Kak
CBEPTOYHble HelpoHHble ceTu (CNN) ©n  HelpoceTu-aHanorn, Mno3BONAKT aHa/M3MpPOBaThb
OrPOMHble 06bEeMbl AaHHbIX ANS MPOrHO3MPOBaHMA MOBEAEHUA MoTpebuTenen, BbiABAEHUS
SMOUMMA WM OUEHKM YCMewHOCTM peknambl. CXOACTBO  MexAy HEeMPOMapPKETUHIOM U
MCKYCCTBEHHbIM WMHTENNIEKTOM 3aK/ItO4aeTcd B MX CMOCOBHOCTM MCMONb30BaTh MNepenoBble
BbIYMCINTENbHbBIE ANTOPUTMbI ANA BbIABAEHUA CKPbITbIX 3aKOHOMEPHOCTEW WM TeHAEeHUMN B
peakuuax notpebutenei.

O[HAKO CYLLECTBYIOT TaK¥Ke K/YEBble Pa3InuMAa  MEXAYy HENPOMAPKETUHIOM W
MCKYCCTBEHHbIM MHTENNEKTOM. B TO Bpemsa Kak HEMPOMAPKETUHI GOKYyCUPYyeTCs Ha M3MEPEHUN
GU3NONOTNYECKUX N HEBPONOTMYECKMX PEAKLMA HA MAPKETUHIOBbIE CTUMY/bl, MCKYCCTBEHHbIN
WHTENNEKT 0XBaTblBaeT 60/1ee WMPOKKIA CNEKTP NPUMEHEHMI, BKAOYAA NPOTHO3HYIO aHAINTUKY,
06paboTKy ecTecTBEHHOro A3blka M MalWHHOe obyyeHue. HecmoTpA Ha 3TW pasnmyma, obe
obnactm npecnegytoT obuwyt UeAb - YCUAUTb  MAPKETUHIOBble  KOMMYHMKaUMW U
yCOBEPLEHCTBOBATL MPOLLECCHI MPUHATUA peLleHuU.

MpenmyllecTBa WMHTErpaUmMmM  UCKYCCTBEHHOTO MHTEANeKTa C  HeMpOMapKETUHIOM
MHOroobpasHbl. ANropuUTMbl Ha 6a3e WMCKYCCTBEHHOTO MHTenneKTa MoryT 6onee 3ddeKkTMBHO
0bpabaTbiBaTb M aHAAM3MPOBATb AaHHble, 4TO NpUBOAWUT K 6onee ObICTPOMY MNONYYEHUIO
MHOOPMaUMN U AeNCTBEHHbIX PEKOMEHAAUMN ANA MapKeTonoros. Kpome Toro, Mcnonb3osaHme
6a3 JaHHbIX MCKYCCTBEHHOMO MHTENNEKTa NO3BONAET arpermpoBaTh M XPaHUTb OFPOMHble 06 beMbI
NOTPebUTENbCKMX AaHHbIX, YTO MO3BOASAET MNPOBOAMTL JOHIUTIOAHbIE MCCNefoBaHMA U DBonee
rnybokoe NoOHMMaHWe moAener NoBeAeHNA NoTpebuTenen ¢ Te4eHNeM BpeMeHM.

Takum 06pa3om, WHTerpaumMa HEeMpOMapKeTUHra W UCKYCCTBEHHOTO WHTENNEeKTa
OTKpbIBAET Mnepes MapKeTonoramm becnpeleleHTHble BO3MOXHOCTM ANA nonydeHus 6onee
rnyboKoro npeAcTaBAeHMUA O NOBEAEHUN W NpeanoYTeHUAX NnoTpebuTeneit. Mcnonblys cuabHble
CTOPOHbI 0benx obnactei, mapkeTosornm MoryT paspabaTbiBaTb 6osee LeneHanpas/eHHblE U
3 deKTMBHbIE PEK/TAMHbIE KaMMaHMK, YTO B KOHEYHOM UTOre cnocobCcTBYeT BOBeYeHUIO bpeHaa
M NOANbHOCTW. [MOCKOMbKY TEXHOMOrMM  MPOAO/KAOT  Pa3BMBATbCA, CUHEPTUA  Mexay
HEMPOMAPKETUHIOM W UCKYCCTBEHHbIM WMHTENIEKTOM TOTOBa PEBO/OLUMOHU3NPOBATL TO, Kak
KOMMNaHWM MOHMMAIOT CBOMX KTIMEHTOB M B3aMMOAEMNCTBYIOT C HUMMU.
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Abstract: Agatha Christie, renowned as the “Queen of Mystery”, has left an indelible mark
on the global literary landscape with her intricate plots and compelling characters. However, her
influence extends beyond the boundaries of English literature, permeating into various cultural
contexts, including Kazakh literature. This study delves into the adaptation and reinterpretation of
Christie's plots within the framework of Kazakh literature, examining how her themes and
narrative structures are integrated into the Kazakh literary landscape. Through a comparative
analysis of selected works by Agatha Christie and their adaptations in Kazakh literature, this
research aims to explore the cultural nuances, narrative transformations, and thematic
resonances that emerge in the process of transposing Christie's mysteries into the Kazakh context.
By examining the reception and adaptation of Christie's works in Kazakh literature, this study sheds
light on the dynamic interplay between global literary influences and indigenous cultural
expressions, offering insights into the ways in which literary traditions intersect and evolve in the
context of cultural exchange and adaptation. Through a nuanced exploration of Christie's plots in
Kazakh literature, this research contributes to our understanding of cross-cultural literary
dynamics and the enduring legacy of Agatha Christie's storytelling prowess in diverse cultural
milieus.

Key words: artistic literature, comparative analysis, Kazakh-English literary connection,
cultural exchange, similarity and differences.

The evolution of English prose stands as a testament to the dynamic nature of language
and literature across the globe. Prose, a fundamental element of written expression, serves as the
bedrock upon which countless narratives, essays, and discourses unfold. Defined as ordinary
language without metrical structure, prose encompasses a vast array of literary forms, from the
intricacies of fiction to the precision of non-fictional accounts.

At its core, prose mirrors the ebb and flow of human thought, enabling writers to articulate
ideas, emotions, and experiences with depth and clarity. From its humble origins in early medieval
manuscripts to its contemporary manifestations in digital media, English prose has undergone a
remarkable journey, shaped by cultural, social, and technological forces.

Throughout history, prosaic writers have wielded immense influence, leaving indelible
marks on the literary landscape. From the eloquent musings of Shakespeare to the incisive
critiques of Orwell, each epoch has witnessed the emergence of voices that resonate across
generations, challenging conventions and inspiring innovation.

Literary translation serves as a bridge uniting global literature, connecting diverse cultures.
Translating artistic works into Kazakh not only facilitates access to knowledge but also fosters an
understanding, and sometimes even an absorption, of the Kazakh people's mindset.
Consequently, we advocate for its study, emphasizing the importance of analyzing which literary
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works to translate, prioritizing those sought after by humanity, readers, and strengthening literary
bonds. Over 91 years, the evaluation of artistic translation's quality, scope, domain, and
developmental trajectory, alongside addressing teaching methodologies, has become imperative,
given its intricate ties with Kazakh and global literature. Furthermore, Kazakh-English literary
connections significantly enrich cultural dialogues. The vitality of literary connections is fueled by
spiritual and humanistic ideals, moral dialogues, and creative competition, areas ripe for further
exploration and convergence.

Literary communication represents the integration of one literary tradition into another, a
pivotal moment that enriches the development of each national literature and contributes to the
global literary landscape. To achieve this, it's imperative to translate literary masterpieces and
journalistic works from various languages into Kazakh, while also disseminating the works of
Kazakh poets and writers into other languages. This endeavor requires skilled educators and
proficient professionals. In the evolution of Kazakh literature, particularly in the exploration of
literary translation theory and methodology, notable works such as S. Seitov's “Friendship of
Literature” (1965), |. H. Gabdirov's “Russian-Kazakh Literary Relations in the Soviet Era” (1968),
and Sh. K. Satbaeva's “Kazakh Literature in the Soviet Era” merit acknowledgment. Additionally,
Satbaeva's “Kazakh-European Literary Relations in the 19th Century and the First Half of the 20th
Century” (1971), A. Konyratbayev's “Ancient Turkic Poetry and Kazakh Folklore” (1972), H.
Bapaev's “Kyrgyz-Kazakh, Kazakh-Uzbek Literary Relations” (1975), B. Iskakov's “Kazakh-Tatar
Literary Relations” (1976), and S. Toishybayeva's “Kazakh-Karakalpak Literature” are significant
contributions to the field. The issue of literary communication has been acknowledged by notable
Kazakh literary scholars. For instance, Academician R. Nurgali examined key aspects of the
typology of global literary evolution. In his 1972 book titled "Kazakh-European Literary Relations
of the 19th and Early 20th Century," Kazakh scholar Sh. Valikhanov expressed admiration for
Shakespeare's art, specifically mentioning his respect for the tragedy "Hamlet" [1,127].

“I find the plots of my detective novels when I'm washing dishes. Because it's something |
don't like at all. That is why the thoughts of death immediately come to my head,” [2] says Agatha
Christie. When you hear the word “detective”, the works of Agatha Christie immediately come to
mind. Agatha's literature positions her among the notable contributors to the evolution of the
detective genre, which has a longstanding history. The term “detective” stems from the English
word “detect”, embodying the inclination towards solving crimes. The genesis of the detective
genre traces back to ancient times, appearing in medieval tales of horror, Gaio de Pitavali's
“Famous Trials” in the 17th century, and Gothic novels of the 19th century. However, the genre
existed in various forms until the 19th century when renowned writers began” utilizing it as a
literary vehicle. Notably, Edgar Allan Poe's “Death in Morgue Street served as a catalyst for the
genre's formalization. Despite its rich history, there isn't a universally accepted theory delineating
the detective genre [3, 214].

Essentially, there isn't a universally accepted theory regarding the detective genre. Some
describe it as a form of intellectual puzzle akin to a crossword, others see it as a blend of literature
and a game, while some view it as a portrayal of the lives of law enforcement officers within an
industrial novel context. Nevertheless, elements of detection are integral to significant national
literary traditions. For instance, the works of O. Balzac in French literature and Ch. Dickens in
English literature exemplify this genre. English writer G. K. Chesterton notably delved into the
theoretical aspects of detective stories, as outlined in his 1902 work “Protection of Detective
Literature”. The exploration of the socio-aesthetic aspects of detective literature from the late
19th to the first half of the 20th century has intrigued various authors, including Russian
translators such as A. Gramsci, B. Brecht, S. M. Eisenstein, and K. Chukovsky [4, 90].

The detective genre emerged relatively recently in Kazakh literature, largely because
classical prose genres in Kazakh literature were established only in the early 20th century
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coinciding with the advent of national press. The inception of newspapers and magazines, notably
the publication of Serke in 1906, marked the beginning of prose dissemination. Initially, original
prose works primarily focused on themes such as Enlightenment, gender inequality, and
colonialism, responding to societal demands. Kemel Tokayev stands out as one of the pioneers of
the detective genre in Kazakh literature. Notably, his novel “The Soldier Went to War” exemplifies
his remarkable artistic prowess, delving into the protagonist's reflections, aspirations, and
experiences on his journey to the battlefield [5].

The detective genre has captivated the interest of readers, particularly through
translations from English to Russian and Kazakh. While the history of translation spans centuries,
the translation of English detective stories into Kazakh gained momentum in the twentieth
century. In today's Kazakh society, which seeks integration into the global cultural and economic
sphere, proficient translators possessing essential skills are in demand. Initially employing a
methodical approach, early Kazakh translators introduced readers to Sherlock Holmes and other
works of progressive foreign authors adept at crafting crime narratives in their native language.
Notable translators include A. Akhmetov, K. Karamanuly, A. Akzhunusov, S. Suleimenov, and A.
Tazhitov.

Agatha Christie gained fame through her 66 detective novels and 14 collections of short
stories. Her works have surpassed a billion copies in English and in translation. Beyond her
detective fiction, she excelled as a romance writer and playwright, penning renowned plays such
as The Hollow (1951) and Verdict (1958). Notably, The Mousetrap premiered in London's West
End in 1952, maintaining an unbroken run until March 16, 2020, setting the record for the longest
continuous performance in a London theater [6].

Christie's contribution to the genre can be summarized as follows: she typically sets her
stories in tranquil, often affluent environments that are disrupted by acts of violence; she employs
satire directed at her own characters, craftsmanship, and the genre itself; she orchestrates a
climactic finale where all characters convene for a revelatory moment; she ensures that all clues
are readily accessible to the reader; she places greater emphasis on the “who” and “why” aspects
of the mystery, while showing less concern for the “how”; she relies heavily on dialogue and brief
descriptions to maintain a brisk and engaging pace; she upholds a consistent moral framework
throughout her narratives; and she challenges traditional norms by allowing any character to be
the culprit, a departure from convention. Critics, however, contend that her characters are often
shallow and lack psychological depth, which is seen as a weakness in her storytelling.

Grant describes Christie's characters as vivid representations of people they've
encountered, likening them to caricatures. He defends this approach by suggesting that by keeping
each character a potential suspect, their psychological complexity is limited. Another explanation
for Christie's use of caricatures could be her admiration for Charles Dickens, who similarly enjoyed
creating exaggerated depictions, particularly of minor figures. Christie herself offers a
straightforward rationale: she chose not to base her characters on real people she knew, opting
instead to observe strangers in public places like railway stations and restaurants, possibly
eavesdropping on their conversations. Drawing inspiration from these brief encounters, she
crafted characters and storylines. Characters held an enduring fascination for her, but akin to Miss
Marple, she believed that everyone harbored the capacity for both good and evil, with only
superficial appearances distinguishing them. This sentiment is echoed in a scene from "Evil in the
Sun" where a minor character claim they could have committed a crime, to which Poirot responds,
"But you didn't, and that makes all the difference" [7].

The Kazakh translators A. Akhmetov, K. Karamanuly, A. Tazhitov and A. Akzhigitov
translated Agatha Christie's works into Kazakh. If A. Akhmetov and A. Tazhitov used a direct
translation from English into Kazakh, K. Karamanuly did not translate Agatha Christie's works from
the original, but used Russian translations. Namely, they are: “The Adventure of the Cheap Flat”
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(1923), “The Million Dollar Bond Robbery” (1923), “The Jewel Robbery at the Grand Metropolitan”
(1924), “The Adventure of the Egyptian Tomb” (1924), “A Fairy in the Flat/A Pot of Tea” (1924),
“The Four Suspects” (1930), “The Herb of Death” (1930), “The Mystery of the Blue Jar” (1933),
“Accident” (1934), “And then there were none” (1939) and so on [8, 205].

These works have been translated into Kazakh by Adil Akhmetov. A. Akhmetov is one of
the most honoured scientists of comparative literature. He is a translator, correspondent, literary
critic and a great psychologist. In his translations there is a lot of literacy, seriousness and common
sense. In particular, A. Akhmetov showed such attentiveness, attitude to the Kazakh language,
literature and culture, starting with the choice of themes. The choice of the theme in each
translation, which is called the great philosophy, could be presented as one of the factors that
constitute the main core of his translation [8].

Adil Akhmetov about his translated works: “lI had only one aim in translating English
detective stories. It was to learn more about the basics of the English language, to get to know the
inner world of people. | didn't pay any attention to the methods and rules of translation. | just tried
to convey the author's thoughts to the Kazakh reader in his or her own way. In fact, | had to think
for along time to find the Kazakh equivalent of some words. For example, the English word “sexy”,
which translates into Russian as “sexopilny”. And try to pronounce this word exactly in Kazakh. It
took me about three months to find the Kazakh equivalent of this word. | finally got the word
“kilikty”. It seems to me that this is a very correct alternative. “Kilikty” in Kazakh means
“attractive”, “pleasant”, does it not? As for the deep learning of the language, | also achieved this
dream. | did a lot of translating and helped myself a lot. | think that even when | was in the Kazakh
embassy in the United States, my direct free communication with any of the heads of government
of that country was the result of this translation” [9, 46].

In Agatha Christie's “The Million Dollar Bond Robbery” [10], the translator worked hard to
use some wonderful Kazakh expressions for English phrases as alternative words. For example, in
the original there are words — “drawn and haggard”, in Kazakh they are eventually described as
“drawn — oni taigan” (faded), “haggard — jaktary suargan” (sides watered). Or, in the same work,
“gaueset” (rumour) refers to the place called “angimenin shygyp ketui” (story out) in the original.
As there is also a Russian version of this story, let's try to compare it in three languages.

“Mon ami” is a French word. In the Russian translation this word is given as the same, but
with its definition. In Kazakh it is translated as “menin dostym” (my friend). There are a few missing
words in the Kazakh translations. For instance, in the sentence: “On board these floating palaces,
as you so justly call them, one would meet elite, the haute noblesse of the criminal world! |
laughed”, the sentence "l laughed" was missing. Akhmetov didn't translate the word “Mister” in
Kazakh and used the transliterated verse. He thinks that some words should remain in the first
form. Even we don't translate the word “Bi” (a wise person) in other languages.

“In another minute one of the most charming girls | have ever seen was ushered into the
room. She was perhaps about five —and — twenty, with big brown eyes and a perfect figure. She
was well dressed and perfectly composed in manner”. “Sit down, | beg of you mademoiselle”. In
Kazakh literary translation: «Ken y3amai yire 6ip KepiKTi Kbl3 Kipin Kengj; cyHfak 60mabl, KOHbIP
Ke3aepi y/AKeH, aeHe OITiMi CbiMBaTTbl, KUIEeH KMIiMi, XYpPiC-TypbICbl, epeKlle KapacbiMably.
“TepneTiHis, 6ukew”. In Russian translation: “Yepe3 MMHYTY B TOCTMHOM MOABMAACH
oyYapoBaTesbHaA AeByLIKa NeT ABaALaTV NATU, U3bICKAHHO 0AeTan U CAEepXKaHHas B ABUKEHUAX.
MeHa nopasuam eé bonbline Kapue rnasa n besynpedHaa eurypa”. “He yrogHo M MpUCeCTb,
Magemyasenb”. The sentence “Sit down, | beg of you mademoiselle” is translated “TepneTiHis,
6ukew” (sit on the ceiling, mademoiselle). Despite the fact that the translator translated
accurately from English, each sentence was able to convey the author's thoughts to the Kazakh
readers in its own way.

In fact, there are three conditions that the translator must meet:
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1.He needs to accurately convey the reality of the life he is depicting in his work.

2.The basis of the original must be preserved.

3. Not to violate the native language, its system, its laws.

Adil Akhmetov, on the other hand, has been able to fulfil all these conditions. His
translations into Kazakh are undoubtedly of great value to Kazakh literature.

To sum up, our translators are talented people who know the richness of our mother
tongue, its ninety different reflections and twists, all the secrets of word change and emphasis,
and who have brought Agatha Christie's detective stories to the Kazakh people. The success of the
translation of Christie's stories is based on the mobile use of stable phrases, parables in the
consonance of styles, while the shortcomings are due to the fact that the creators do not deeply
analyse what the author wants to say in some sentences, the actions of the hero, the speech
posture, and unnecessary freedom, which does not have a positive effect on the work of art. In
other words, the author's compound sentence, which is intended to convey a whole without
separating a complex thought that is related to each other, should be expressed as he sees it or
translated into a separate sentence. The difficulty in modern literary translation lies in the lack of
clear recognition of the author's style or in indifference.
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Tutosa KpuctnHa BnagnmmposHa
Yuntens ¢punsmkm Hasapbaes VIHTennekTyanbHOM LWKObI GU3NKO-MaTEMATUHECKOTO

HanpasaeHua ropoa TanablikopraH, TanasikopraH, KasaxcraH

AHHOmMauuA: B OaHHOU cmamee paccmampusearomcsa aKmyassHsle HA Ce200HAWHUU OeHb
80NPOCLI  CBA3AHHbIE C 0COBEHHOCMAMU NOO20MOBKU CMAPWEKAACCHUKO8 K  coadve
MexcdyHapodHo20 Kembpudmuckoeo ak3ameHa no ¢usuxe. OceeuieHsbl HeKomopble MOMeHMbI U3
mamepuanos UccnedosaHUA ydyumena Guluku Hazapbaes WHMennekmyaneHol WKObI,
Komopas Asnaemca 00HOU U3 cemu WKOs 0714 00GpeHHbIX yvYauwsuxca. Llensto uccnedosaHus
Asndemca  meopemudveckoe obocHogaHue, paspabomka U anpobauyuAa  mexHoso2uu
(POPMUPOBAHUA 3KCNEPUMEHMAsbHbIX HABbIKO8 0by4arouuxca 6 xode 1abopamopHoO —
npakmuyeckux 3aHAMul no ¢u3uke 8 ycnosua 0bHosneHHOU cucmemesl 06pPA308AHUA.
[o0pobHO onucaHbl NPAKMUYECKUe YMeHUS U HABbIKU, pa3eusaemsie Y y4auwuxca 8 xooe
uccnedosaHuA. [IpOaHAMNU3UPOBAHbI U OUEHEHbI OCHOBHbIE MemOoOdbl U NOOX00bI 8 OPaHU3AYUU
yyebHolU OeamensHocmu. [lpusedeHsl O0ocmosepHbie OaHHble NOsyYeEHHbIE HA OCHOB8E
nposedeHHo20 uccnedosaHus. [100pobHO paccmompeHsl Mpu yposHA 3HAHUU, ymeHul u
HOBbIKOB y4aULUXCA CHOPMUPOBAHHbIE HA OCHOBE NPAKMUKU y4YUumess.

Kntouesblie c108a: u3uka, uccnedosaHue NPakMuUKU, NPAKMu4ecKue HasbiKu.

The development of experimental data processing skills of students in accordance with the
requirements of the CIEC

The teacher of Physics
of Nazarbayev Intellectual School
of Physics and Mathematics Direction,
Taldykorgan, Kazakhstan
Titova Kristina Vladimirovna
Abstract: This article discusses the current issues related to the peculiarities of preparing high
school students for the Cambridge International Exam in Physics. Some points from the materials
of the study of the teacher of physics of the Nazarbayev Intellectual School, which is one of the
network of schools for gifted students, are highlighted. The aim of the study is to provide
theoretical justification, develop and test the technology for the formation of experimental skills
of students in the course of laboratory and practical classes in physics in the conditions of the
updated education system. The practical skills developed by students in the course of the study
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are described in detail. The main methods and approaches in the organization of educational
activities are analyzed and evaluated. Reliable data obtained on the basis of the conducted
research are presented. Three levels of knowledge, skills and abilities of students formed on the
basis of the teacher's practice are considered in detail.

Keywords: physics, action research, practical skills.

YyebHo-uccnenoBatenbckas paboTa  ydyallmMxca SABASETCA  AEUCTBEHHbIM  CPeACTBOM
NOBbIWEHMA KayecTBa MOATOTOBKM BbINyCKAaeMbIX crneumanmctoB. PopmmpoBaHME HaBbIKOB
MccnenoBaTe/IbCKOM  KOMMETEHTHOCTU M PYHKUMOHANbHOM TPamMOTHOCTM BO3MOXKHO KaK B
ypo4yHOe, Tak M BO BHeypouyHoe Bpemsa. ChopmMMpOBaHHble WUCCNEA0BATENbCKME HABbIKMK,
yyalpmecs MOryT TMpPUMEHUTb B obon obnactm  AeATeNbHOCTW, 4YTO AenaeT  Uux
KOHKYPEHTOCNOCOOHbIM Ha COBPEMEHHOM PbIHKE TpyAa. [Mo3ToMy aKTyanbHbIMW A5 Neaaroros
CTAaHOBATCA MCCNe[OBaTe/bCKME MEeTOoAbl 0DydYeHUs, 3HAHWUSA MPOEKTUPOBAHWMA, OPraHM3aLmnm
y4ebHOro 3aHATUA C 31eMEHTaMM y4ebHOro nccaegoBaHna yyalmxca. Tak ke ocoboe BHUMaHue
BbI3bIBAOT TPebOBaHMA K MNPAKTMYECKOM 4YacTM YpoKa, TakK Kak cornacHo cneumoduke
3K3aMeHaLUMOHHbIX paboT no ctaHaapTy M3CK conocTaBMMOMY C MeXAyHapoAHbIM YypoBHEM A-
level.

Kak 6bl1o otmeveHo [Mpeacenatenem MpasneHna AOO "Hazapbaes MHTenneKkTyanbHble
wronbl"  Kynsaw WamwmnamMHoBoi Ha ABryCTOBCKOM KOHdepeHUMM yumTenei Hasapbaes
NHTennektyanbHbix wWKon 19 asrycta 2015 roga «Tpebyrom OansHeluieco pa3sumus HABbIKU
3KchepumeHmManeHol  deamenbHOCMU, 3GGheKkmusHo20  pacnpedesneHus 8pemeHu  hpu
8bINOAIHEHUU npakmuyeckold dacmu 3Kk3ameHa. Ocmasaalom xueaname Ay4we20 HaAsbIKU
NPUMEHEHUA UHM¥EHEePHbIX KA/JbKY/AAMOPO8 U UCNOAb308GHUA CNpABoYHOU sumepamypsl npu
peweHuu 3a0a4.» [1]

O6nactn pa3BuUTMA OblM 0603HAYEHbI AOCTATOYHO YETKO M NPAKTUYECKM C MOMEHTa NoyYeHmA
aHanM3a pe3y/nbTaTOB 3K3aMeHOB, OblM OPraHM30BaHbl Pa3/IMYHbIe KypCbl ANA y4yuTenen no
NPaKTUYECKOMY KOMMOHEHTY 3K3aMeHa U He TO/IbKO.

Ha ocHOBe NOJ/IyYeHHbIX 3HAHWIM, KaK Ha CaMMX Kypcax, Tak 1 OT KOJIer, KOTOPbIM YAaA0Cb NPOMTY
oby4yeHuMe No pasIMYHbIM TEMaTMKaM Oblna pa3suTa naes ob opraHM3aLmMmn MccneaoBaHUA.

Ob6BbEeKTOM MCCNeaoBaHMA ABAAETCA npouecc obyvyeHMa ydawmxcs B xode nabopaTopHO—
NPaKTUYECKMX 3aHATUMN No  GU3MKe, nNpeameT uccnenoBaHus -  GopmMupoBaHMe ydebHOo-
nccnenoBaTeIbCKOM AeATeNbHOCTU 0byYatoLLIMXCs.

Lenb uccnemoBaHua: TeopeTuyeckoe obocHoBaHMe, pa3paboTka M anpobaums TexHoormm
bopMMpPOBaHMA  3IKCNEPUMEHTaNbHbIX HaBblKOB oby4yatowmxca B xode JabopaTtopHo —
NPaKTUYECKMX 3aHATUI NO PU3MKE.
3a4a4mn nccnegoBaHuA:

1. OnpenenunTb CYLLHOCTb M OCHOBbI y4ebHO-1CCNeA0BaTeIbCKON AeATEIbHOCTM Ha OCHOBE
aHaNM3a TeOPETUYECKMX MCTOYHNKOB Yepes aNbTepHaTUBHbIe paboTbl.

2. MNMocTpontb moaens GOPMMPOBAHMA IKCNEPUMEHTAIbHBIX YMEHUI N HABbIKOB YYaLLMXCA
B Xo4e NabopaToOpHO — NPaKTUYECKMX 3aHATUI M OpraHM3aLMM BHEYPOYHOM paboThbl, yYallnxcs
Npu covYeTaHUM MHANBUAYANbHBIX, MAPHbIX M TPYNMNOBbIX GOpM PaboThbl.

3. MNpoBeaeHMe 3KCNepMMEHTaNbHbIX N1abOPaTOPHO — MPAKTUYECKMX 3aHATUI C LEeNbto
anpobaunm moaenn GopmMMPOBaAHMNA SKCMEPUMEHTAIbHBIX YMEHWNIN M HABbIKOB 0OYYatOLLIMXCA.

4. OpraHn3oBaTb MOHWMTOPWMHI W AMATHOCTUKY HOPMUPOBAHMA SKCMEPUMEHTANbHbIX
YMEHUI 1 HaBbIKOB 0By4YatoWwmxca 40 MOMeHTa caayun MICK.

5. TpoBecTV OLEeHKy pe3ynbTaToB OMbITHO-3KCNEPUMEHTaNbHOM PaboTbl Ha OCHOBE
pesynbTatos M3CK.
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B npouecce peanusaumn nporpammebl OMbITHO-3KCNEPUMEHTANIbHOM  PaboTbI
NpPoBOANANCH nccnenoBaHMA  BO3AENCTBMA  pa3paboTaHHOM  METOAMKM  MPOoBeAeHUA
nabopaTopHO-NpaKkTMyYecknx paboTt Ha GOPMMPOBAHME SKCMEPUMEHTA/IbHbBIX HaBbIKOB y4allMXxcA
3KCNepUMeHTaIbHOW rpynnbl: OpraHmM3aToOpPCKMX, TEXHUYECKMX, N3MEPUTENbHbIX,
WHTENNEKTYaIbHbIX, KOHCTPYKTOPCKMUX, aHANTUMTUYECKMX.

dopMMpoOBaHME IKCMEPUMEHTANbHbIX YMEHUI M HaBblKOB 0OYYalOLLMXCA OCYLLECTBAANCA
yepe3 NabopaTopHO - NPAKTUYECKME ONbITbl, YePe3 AOMALWHME SKCNEPUMEHTbI U BUPTyabHble
nabopatopHble ONbIThl. Ha Kaxkaon uccnenoBatenbckon paboTe obydatouwmeca OLEHUBANN
CBOM YPOBHU CHPOPMUPOBAHHOCTN IKCMEPUMEHTANbHbLIX YMEHUN M HaBbikOB. B dusnyeckom
nabopaTopum obyyatolnmecs He TONIbKO NPOBEPAIOT M3BECTHbIE 3aKOHbI GU3MKKN, HO 1 0by4atoTCA
pabote ¢ dusnyeckumm  npubopamu, OBNALEBAIOT  HABbIKAMM  IKCMEPUMEHTA/IbHOM
nccnenoBaTeNlbCKOM AeATENIbHOCTK, y4aTCcsa rpamMoTHOW 06paboTKke pesynbTaToB U3MEPEHUA U
KPUTMYECKOMY OTHOLIEHWIO K HWMM. PaboTa 3aKaH4YMBaNacCb BbIMOJAHEHMEM pacyéTos,
onpeaeneHnem OTHOCUTENbHbIX M aBCONOTHbBIX MOrPEWHOCTEN MSMEPEHMI, aHANU30M NPUYMH
BO3HMKLUMX MOrpewHoCcTen, a Tak e cnocobamm NOBbIWEHNA TOYHOCTU NOAYHEHHbIX AaHHbIX
yepes yMeHblleHWe CUCTEMATUYECKUX W CAyYalHbIX norpewHocten. Obyyatowmincs
CaMOCTOATE/NIbHO  3aKaH4yMBaeT 06pPaboTKy MONYYEHHbIX 3KCMEePMMEHTaNbHbIX AaHHbIX,
NOCTPOEHUA CxeM, rpadrKoB U 0dOpPMAEHMA OTYETA FPAMOTHBIM aKaAeMUYECKUM A3bIKOM. B
KOHLLe NabopaTopHOM paboTbl Ha 3Tane pedaekcMm NoABOAATCA €€ UToru, 0bCyKAEHWE TOro, YTOo
y3HanK, M TOro, Kak paboTanu —T.e. KaXKAbli OLEHWBAET CBOM BKA4, B 4OCTUNKEHME NOCTaBNEHHbIX
B Ha4ane paboTbl Lenen, a TaK e yyallmecs NPoBOAAT CaMO- M B3aMMOOLEHKY NMOCPeaCcTBOM
MapK-CXeMbl 1 YETKUX KpUTEPUEB K paboTe.

OCHOBHbIMW  BMAAMW  HABbIKOB  BbIMONHEHWA MNpPaKTUYeckMx paboT no cneumduke
Kembpumasckoro  yHuBepcuTeTa ABNAIOTCA: onpeaeneHue BMAOB norpewHocTemn
(cMCTeMaTUYeCKMX AWM CayYalHbIx), pacdyeT abCoNtOTHOM M OTHOCUTENbHOM MOrpPeWwHOCTN Npu
KOCBEHHbIX 1 MPAMbIX MU3MEPEHUAX, MOCTPOEHME M aHaAN3 rpaduka (onpeaeneHne rpagmeHTa u
WHTepcenTa), MOCTPOEHME TNHUN HanyYLWero COOTBETCTBUA U IMHUM HAaUXYALLEro COOTBETCTBUA,
onpeaeneHne NorpeLHocT1 rpadudecknm cnocobom. [2]

B paMKax NpoBOAMMOro Nearormyeckoro sKcnepmMmeHTa no Teme «J/1abopaTopHO - NpaKTUYeckme
PaboTbl yyawmxca, Kak cpeacTBO GOPMMPOBAHMA IKCMEPMMEHTANbHbBIX HAaBbIKOB» pa3paboTaH
pasaen NPorpaMmbl OMbITHO — 3KCMEPUMEHTANIbHOM PAabOoTbl, MOHUTOPUHT M AMArHOCTUKA YPOBHSA
chOpPMMPOBAHHOCTU IKCMEPUMEHTANBHON KOMMNETEHTHOCTU OOyYatoLLMXCA.

Pe3ynbTaTOM MNeAarormyeckoro 3KCnepuMmeHTa AsnAaeTcs GoOpMMpPOBaHME IKCMEPUMEHTANbHOM
KOMMNETEHTHOCTM Yy4YalMXCA 3IKCMEePUMEHTANbHOM TPynnbl B Xo04e nposeaeHMa nabopaTopHO -
NpaKTUYecKnx paboT No Gu3mKe, 4TO NOATBEPKAAETCA pe3yabTaTamm ak3ameHos B 2019 roay ( A*
-4, A-3, B-2) 13 9 yyalumxcs.

Mon,  «3KCNEepUMEHTA/NIbHOM  KOMMETEHTHOCTbIO  OOy4YaloWMXCA»  MHOK  MOHMMaeTcs
NPOSBAEHNE Y YYaLIMXCA 3HAHWM, YMEHWM, MO3BOAAKOWMX YCMELWHO MNPOBECTU (GU3MYECKU
3KCMEePUMEHT, BbINONHUTb KA4YeCTBEHHbIM M KONMYECTBEHHbIN aHaNM3 MONYYEHHbIX OAHHbIX,
npeacTaBuTb ero B suae Tabnauubl, rpadmka mam gmarpammel. na cosganunsa 6asbl KpuTepues
OLLEeHKM 3KCNepmMmeHTa HeobxoaMmo oblno onuncatb noBeAeHYeCcKMin acnekxT
«3KCMEPUMEHTA/IbHOM KOMMNETEHTHOCTMY», KOTOPbLIN MOXHO 6b1710 Hbl HabAtoAaTb, GMKCUMPOBATL U
OLEeHMBaTb. [laHHbIM NOBEAEHYECKMIA aCNEKT MOXHO OMMCaTb KaK COBOKYMHOCTb MATU OCHOBHbIX
YMEHUIM U HaBblKOB, U WX MOKasaTenen. Jna ynobcTea oTcnexmBaHMA NpoAyMaHbl Gopmbl m
MeTobl KOHTpoAA (Tabaunua 1).

BbICOKMIA ypOBEHb COCTAaBAAOT YMEHWUA W HaBbIKM, XapaKTepHble ANA Yy4YallMxcs,
NpoABAAWMX TNYOOKUIN MHTEpeC K GU3NKe, CAMOCTOATENbHOCTb M TBOPYECKMI Noaxos, npu
BbINONHEHWM U3MYECKOrO 3KCNepuMeHTa. B KOHTpose M nomolm npenofaBaTens Takue
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obyyatoLlLmeca He HYXKAatTCA, M Kak NPaBuI0, Ha SK3aMeHe ToXKe He 06palllatoTCcA 32 MOMOLLLbHO
cynepBan3epos 1 N1abopaHTOB, YTO MNO3BOASET HE NOTEPATbL Oan/bl 338 OKa3aHHYO NMOMOLLb.

CpefHui ypoBeHb NpeanonaraeT NpuobpeTeHre yYalmMmnca TakUX YMEHUIM 1 HaBbIKOB,
KOTOpble NO3BONSAAM Obl MM BbINOMHATbL GU3MUYECKMIA SKCMEPUMEHT 6e3 NOAPOOHbIX MHCTPYKLMIA),
B M3MEHEHHbIX YC/NOBMAX, MOJb30BATbCA ANTOPUTMUYECKMMM MPEAnMCaHUAMM K OMbiTam, a B
paboTe NPoABAATL CAMOCTOATE/IbHOCTb. [1PKY 3TOM B KOHTPO/IE M MOMOLLM NpenoaaBaTens Takue
YYEHWUKMN HYXKOAOTCA 3NMU30ANYECKMN.

HW3KOMY YPOBHIO COOTBETCTBYIOT TUMUYHbIE YMEHMA N HaBbIKK, HeObXoaMMble ANA
YCBOEHMA coAepKaHns yuebHoM nporpammbl No Gusnke scemm obydatowmmmca. Ha atom
YPOBHE YYEHMKM BbINOHAOT NPaKTUYecKMe paboTbl M N1abopaTopHbIe OMbITbl MO MHCTPYKLMAM U
elle Hy»KJatoTCA B KOHTPO/Ie M NOMOLLM NpenoaasaTens. Mo mepe oBnaaeHUs oba3aTesbHbIMM
YMeHMUAMM HeobxoaMMo TpeboBaTb OT yYaLLMXCA NPOABAEHNA MPU BbINOAHEHWUM IKCNIEPUMEHTA
BCe DoNbLIe CaMOCTOATENIbHOCTM.

[na ynobcTBa OLEHMBAHMA Kax Al MOKa3aTelb pacnmcaH no ypoBHAM OLEHWBAHMA.

Tabnnua Nol. lokasaTenu ypoBHA CHOPMMPOBAHHOCTM KOMMOHEHTOB: 3KCMEpPUMEHTasIbHbIX
YMEHUI 1N HaBbIKOB.

No MokasaTtenu KoMnNoHeHTbI JOuarHoctnueckue
METOANKU
1. OpraHusatopckue CamocCTOATeNbHO  BbINOAHAET  dusmyeckuit | 1)HabaogeHune
YMEHMA U HaBbIKK 3KCNEepPUMEHT 2)U3yyeHne pabot

BbiNoNHAET GU3NYECKMI1 SKCMEePUMEHT 3a | Y4aLLMxca
onpefeneHHoe Bpema

McbMeHHO odpopmaset pesynbTaTbl
JKCMEpPUMEHTa

ConepXxuT pabodyee MecTo B YMUCTOTE U

nopaake
2. TexHUYecKue yMeHua un OnpeaenaeT HeOHXOANMMbIV NepeYeHb 1) HabnoaeHue
HaBbIKM obopyaoBaHMA 2) N3yueHune paboT
CTporo cobntogaeT Bce npasuna yyaumxca

6e3onacHoOCTY Tpyda

YmeeT cobupaTb Npnbopsbl 1 060pya0BaAHMS
13 rOTOBbIX ZIeTasIel Mo cxeme

MpaBuabHO obpatllaeTcs ¢ npubopamu n

obopyaoBaHnem
3. N3ameputenbHble yMeHUA | PaboTaeT ¢ pasiniHbIMU U3MEPUTENbHBIMMN 1) HabnwoaeHve
W HaBbIKN npmnbopamn 2) N3yueHune paboT
yyalumxca
Mcnonb3yeTt pasnnyHble MeToabl U3MepeHus
MpuBneKkaeT K 06paboTke pe3ybTaToB
N3MEPEHWNI BbIYUCTUTENBHYIO TEXHUKY,
TabauL, CNpPaBOYHON ANTEPATYPSI
4. WHTennektyanbHo- Mcnonb3yeT TeopeTuyecKkme 3HaHMA B HOBbIX 1) HabnwoaeHne
aHaA/IUTUYECKNE YMEHWA | yCNOoBMAX 2) V3yueHune paboT
U HaBbIKK CaMOCTOATEIbHO OCYLLECTBAAET aHAN3 U yyalumxcs
CWHTE3, YCTaHaB/IMBAET NPUYMHHO-
cneacTBeHHble 0606UeHns
dopmynunpyeT BbIBO/, CONOCTABAAET ero C
LeNblo 3KCNepuMMeHTa.
5. KOHCTpyKTOpCKMNE YcoBepLeHCTBYEeT KOHCTPYKLLMM 1) HabnwoaeHne
YMEHMUA U HaBbIKN 060pyL0BaHMA, NPMOOPOB, YCTAHOBOK 2) V3yyeHwne pabot
MN306pakaeT obopyaoBaHue, Nnpnubopsl u yyalmxca

YCTAaHOBKW B BN AE HepTeXKa, CXEMbI
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IMPROVING THE QUALITY OF STUDENTS'
KNOWLEDGE BY USING NIS VIRTUAL
LABORATORY WORKS LAB IN CHEMISTRY
LESSONS

A. G. Meshchanova

Nazarbayev Intellectual School of Chemistry and Biology, Petropavlovsk, Kazakhstan
G. K. llyubaeva

Nazarbayev Intellectual School of Chemistry and Biology, Petropavlovsk, Kazakhstan
T. A. Sheiko

Nazarbayev Intellectual School of Chemistry and Biology, Petropavlovsk, Kazakhstan

Abstract

This study examines how laboratory activities using the digital resource NIS LAB in
chemistry lessons affect student learning. Student performance was compared based on the
results of internal summative assessment for the first and second quarters. Students of the 7th
and 8th grades of the Nazarbayev Intellectual School of Chemical and Biological Studies in
Petropavlovsk were selected for the study.

The results of the study indicate that students were involved in the learning process and
used virtual laboratory experiments with interest. The findings of the study include
recommendations on the possibility of using digital laboratory work in chemistry lessons, since the
use of virtual experiments helps develop students' motivation for the subject, saves time on
completing the experiment, and also teaches students to strictly follow instructions while
performing practical work. The work included the introduction of virtual practical work into the
learning process, aimed at stimulating active learning.

The results show that using the NIS LAB resource improves the quality of laboratory work
more than using traditional instructions and performing experiments. Positive differences were
found in all assessments, with students in the experimental group showing better results. The
findings support the assumption that the NIS LAB resource should be included in the educational
process, since it encourages students to carefully read the proposed instructions, facilitates the
analysis of the information received and improves the quality of learning, which is the main task
of the teacher in the lesson.

Key words: digital resource, virtual laboratory work, NIS LAB resource, traditional practical
work, chemistry, achievement educationals, teaching

Introduction

The idea of using learner-centered learning has been accepted all over the world. Students’
individual abilities, intelligence, and creative thinking can only be revealed through student-
centered teaching methods [1]. Chemistry is perceived by students as a difficult subject, since the
task of constructing abstract concepts that are often found in this subject area causes difficulties.

The reason for this is often cited as a lack of laboratory practice. Doing experiments in
chemistry classes is important because many studies have shown that hands-on experiences in a
science laboratory play a central role in science education [2]. This is largely due to both their
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perceived strong impact on student learning outcomes and performance, and their perceived
practicality of vocational training [3]. However, until recent years, practical laboratory experience
was the only experience available from which such conclusions could be drawn.

Much research has been done on the advantages and disadvantages of the Internet and
computer technology in laboratory teaching and learning. However, there is no consensus
regarding the impact these technological advances may have on student laboratory learning. Some
studies provide evidence that virtual and remote laboratories hinder education [4,5], while others
find them beneficial [6].

In support of traditional (hands-on) laboratories, some researchers argue that when
working with real equipment, there is much more information, such as more signals. In addition,
they argue that it is important for students to be able to reconcile and explain differences between
theory and experimental results (e.g., experimental error). Others, however, present evidence
suggesting that non-traditional (virtual, remote) laboratories are a potentially sufficient substitute
[7, 8]. Some researchers argue that, compared to a control class, the intervention aimed at
improving the quality of learning had a positive effect on student achievement, but there was no
difference in terms of interest in the virtual lesson [9].

Although laboratory work is a mandatory element of understanding a chemistry course,
previous studies have shown that they cannot be properly introduced into traditional chemistry
for various reasons such as safety concerns, lack of the required amount of time and skills required
to carry out accurate experiments. However, overcoming these obstacles with the help of digital
technology is entirely possible.

An alternative learning environment called a virtual laboratory helps realize this critical
educational focus. A virtual laboratory is considered to be software for simulating laboratory
experiments that allows them to be simulated [10] . Virtual laboratories simulate real laboratory
environments and processes and are defined as learning environments in which students
transform their theoretical knowledge into practical knowledge through experimentation [11].

With the help of virtual laboratories, students have the opportunity to repeat any incorrect
experiment or deepen the intended experience. Moreover, the interactive nature of such teaching
methods provides a more structured, comfortable, learning environment. A virtual chemical
laboratory is a simulation that represents real laboratory experiments in the most approximate
form or a computer simulation that allows you to perform important functions of laboratory
experiments on a computer [12]. The benefit of a virtual chemistry lab is that students can visualize
reactions and have experience doing experiments in the lab. A clear algorithm for performing the
experiment is also being developed. Virtual experiments can be used to familiarize students with
laboratory techniques and procedures before training begins [13]. The use of virtual reality in
teaching opens up many new possibilities that are too complex, time- consuming or expensive with
traditional approaches. Also, the use of virtual reality in lessons allows us to ensure visibility,
involvement, focus and, most importantly, safety [14].

Using digital resources allows students to be better prepared to perform the same or
similar experiments in a real chemistry laboratory. It also allows you to study the elements of
apparatus, assemble installations, and become familiar with laboratory equipment and
procedures. It should be emphasized that virtual chemical experiments are safe even for seventh
graders. Students can conduct experiments in a virtual laboratory that in a conventional format
could be dangerous or expensive [15].

Researchers have determined that instruction delivered in virtual laboratories significantly
improves student performance and achievement levels [6]. The virtual environment allows
students to observe the process in more detail compared to a traditional lesson or conducting
experiments in a real laboratory environment [16]. Moreover, some researchers argue that
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conducting experiments in a virtual environment is more effective than conducting experiments in
real laboratories [17].

In addition to pedagogical considerations, it is necessary to consider the economic
differences between these types of laboratories. With current budget cuts in both secondary and
higher education, it is becoming increasingly difficult and expensive to maintain and maintain
laboratory equipment [18]. Conversely, it can be argued that increasing technology use does not
equal improvement, and the end result may be an inadequate educational laboratory experience
that is critical for the developing professional scientist [19].

Materials and methods

The purpose of the study is to examine the impact of using virtual laboratory work Nis Lab
instead of traditional laboratory and practical work on the quality of students' knowledge.
Based on the purpose of the study, the following tasks were set:
- study theoretical material on replacing traditional laboratory and practical work with virtual ones;
- analyze NIS resource LAB , which presents not only theoretical material on the topic of the
lessons, but also some virtual laboratory and practical work;
- determine a list of laboratory and practical work from the NIS resource LAB to conduct research;
- conduct an experimental study in the 7th and 8th grades of NIS;
- analyze the results of the study and draw conclusions on the quality of knowledge of students of
the 7th and 8th parallels.
Hypothesis: replacing traditional laboratory and practical work with virtual laboratory work Nis Lab
will improve the quality of students' knowledge.
Object of study: students in grades 7 and 8. Students were divided into two groups- control (who
completed traditional laboratory work) and experimental (who completed virtual laboratory work
NIS LAB ).
The relevance of the study is due to the possibility of improving the quality of students’ knowledge
in chemistry lessons. And also the opportunity to prepare 12th grade students to take an external
exam in chemistry in a new format, which from 2024 involves the use of simulators instead of
traditional practical work. This is due to factors such as: saving reagents and developing skills
(comparison, analysis and synthesis), which allow students to conduct both mental and real
experiments. Application of a virtual experiment allows you to obtain visual and memorable
illustrations of complex and dangerous chemical experiments, as well as create safety conditions
for students. In a virtual experiment, computer technology is used to simulate chemical processes.
In addition to the above, using the NIS resource LAB allows students who have missed lessons or
need to reinforce material to fill in the gaps on their own by completing laboratory work at a
convenient time outside of school. Also, students who are highly motivated can study the material
in advance and complete the planned experiment.

Solving a research problem. At the beginning of the year, teachers identified a problem
related to performing chemical experiments. Students found it difficult to study, analyze the
instructions and carry out the proposed experiment. Many concepts of chemistry is abstract and
non-obvious, making it difficult to understand. Chemistry has an extensive that needs to be
remembered and understood. There is not always access to laboratory conditions, which makes it
difficult to understand real chemical processes. According to the requirements of modern society,
students must think proactively , that is, be able to set goals and plan the process of achieving
them from beginning to end. In other words, a modern person must master the strategies of
research and independent organization.
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Developing research skills and the ability to work independently is a major part of the
education, as this is what will help students correctly and accurately follow the instructions of
practical and laboratory work and successfully pass the chemistry exam in grades 10 and 12.

The study was conducted in the first half of the 2023-2024 academic year. The participants
of the study were students of the Nazarbayev Intellectual School of Chemical and Biological Studies
in Petropavlovsk, Kazakhstan. Seventh and eighth grade students took part in the study. In the
seventh grade the number of participants was 20 students and in the eighth grade 46.

All students were divided into two groups- control and experimental. Students with low motivation
for the subject and low quality of knowledge were selected as the experimental group.

Group/class 7th grade 8th grade
Experimental 10 22
Test 12 24

Students with low quality of knowledge and weak motivation to study were selected for
the experimental group. After each lesson, reflection was carried out, namely an exchange of
opinions, correlation of the results of the two groups, filling out a form and studying feedback from
students. All this contributed to progress towards the goal of the study.

Data collection

study used qualitative and quantitative data collection tools. Quantitative data was
collected before and after application of the NIS digital resource LAB when performing laboratory
work in chemistry. Qualitative data was obtained through analysis of student responses to
assignments, which were collected through individual written reports for each session. Later, these
reports were examined and analyzed using descriptive analysis to determine the level of student
responses .

Student reports included the following sections: name of the experiment, purpose of the
experiment, progress of the experiment, data, calculations, results and comments.

Laboratory work was selected for the study on the following topics: in the 8th grade:
Reactions of metals with acid solutions ”, “ Comparison of the activity of metals ”, “ Factors
influencing the rate of a chemical reaction ”, in the 7th grade: “Study of the neutralization reaction”,
“Indicators” .

The students' responses were collected and analyzed to see if there was a significant
difference between the performance of students in the experimental class and the controlled
classes in chemistry.

o

Results and discussion

At the beginning of the study, students were divided into two groups- experimental and
control. In the lessons where laboratory and practical work was planned, students of the
experimental group were asked to work with NIS LAB , which provides detailed instructions and an
algorithm for conducting the experiment. And students in the control group were given traditional
printed instructions, which they had to study and then complete the experiment and tasks after it.
NIS Educational Resource LAB has a number of advantages over traditional instructions:

1) the student cannot proceed to the next step of the instructions until he completes the
previous step, thereby the student is disciplined and remembers the sequence of
actions/progress of the experiment;

2) health safety of the student even if the experiment is performed incorrectly;

3) the student has access to an educational resource at home, thus, has the opportunity to
repeat the experiment at home and consolidate the knowledge gained, or perform the
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experiment if there was not enough time in the lesson or if the student was absent from
the lesson;

4) The digital resource contributes to the development of students’ independence and allows
them to create an individual educational path for them, as well as differentiation of the
educational process. The student has the opportunity to perform the experiment at a pace
convenient for him;

5) allows the teacher to control the educational process and provide assistance to struggling
students.

The digital resource is a list of topics and tasks for the 7th, 8th, 9th grade chemistry
curriculum. Some sections include digital laboratory work. For example, in grade 7 such laboratory
work as “Separation of mixtures”, “Indicators”, “Study of the neutralization reaction”, “Obtaining
copper from malachite”; Grade 8 — “Interaction of metals with acids”, “Comparison of the activity
of metals”, “The influence of temperature on the rate of chemical reactions”. This resource will be
gradually replenished.

Laboratory work in 7th grade on the topic “Indicators” consisted of three experiments.
Students were asked to conduct an experiment to study the color of indicators in three different
environments. After the experiment, several tasks were asked to complete to summarize and
analyze the data obtained. For example, fill in the blanks and make matches.

Task 1. Fill in the blanks.

To determine the solution environment, special substances are used that change

depending on the solution: . Depending on , these substances
can change into different forms with different
The most commonly used indicators are: , ,

Task 2. Establish correspondences between the solution and the change in color of the indicator

Solutions Indicator color
A. Sparkling water 1. from orange to yellow
B. Soap solution 2. from orange to pink
C. Tomato juice 3. from orange to crimson
D. Vinegar solution 4. Will not change

After the laboratory work, the worksheets were collected and the responses of the students
in the two groups were analyzed. From the responses of the students in the experimental group,
the following could be distinguished: the students needed less time to complete the experiment.
The students also liked that they could repeat the experiment many times, which helped
consolidate their knowledge.

The next laboratory work in 7th grade is “Study of the neutralization reaction.” Students
performed two experiments to study the neutralization process. They first measured the pH of the
original solutions of acid and alkali, and then measured the pH when they were mixed. Next,
students explored how the pH of the solution would change if soda and an antacid were added to
the acid solution . After conducting the experiments, students were asked to complete tasks to
explain the observations obtained and write a verbal equation for the neutralization reaction.

An example of part of the worksheet is given below.
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EXPERIENCE 3.
1. Measure the pH of distilled water. Write the data into the table.

Experience 1 Experience 2 Experience
3
acid pH | pH of the solution | Concl | acid pH | pH of the solution | Conclu | pH of water
after adding the usion after adding alkali sion
drug

Write down the verbal equation for the neutralization reaction:

Conclusion: acids and alkalis react with each other . In this case,
and are formed, the pH of the environment is
. An example of this interaction is the neutralization of excess

with help

Analyzing the lesson afterward, it was noted that students from the experimental group
completed the laboratory work faster, they easily predicted the pH values of solutions and put
forward correct hypotheses. This can be explained by better assimilation of the material from the
previous lesson in which NIS was used LAB for conducting laboratory work on the topic “Indicators”.
Also, when checking the worksheets, it was noticed that students clearly formulated observations
and their answers became detailed and more reasoned.

Laboratory work “Interaction of metals with acid” in the 8th grade involved filling out a table
and drawing conclusions based on the analysis of experimental data. Students were required to
complete a table while completing a lab in NIS LAB .

Metal Acid observation Name and | Reaction equation
name, formula of
formula salt

magnesium

iron
(nail)

lron
(powder)

aluminum

copper

zinc
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After checking the work of students in two groups (experimental and control), the following
data were obtained.

Results of laboratory work

2 3 4 6

H8d m8e

Figure 1- Analysis of laboratory work [Compiled by the authors]

The laboratory work was scored with a maximum possible score of 7. In the experimental
group, the number of students who answered 2 questions was two less than in the control group.
The same number of students answered 3 questions correctly; in the 8th grade, the number of
students who answered 4 questions correctly was twice as large. The maximum score was obtained
by 4 more people in the experimental group than in the control group.

Thus, based on the results of the laboratory work, we can conclude that the students in the
experimental group coped better with the tasks. Analysis of the data obtained shows that students
in the experimental group formulate a good conclusion, which indicates an understanding of the
experiment and the ability to interpret the data obtained. However, during the observation of the
work of students in the experimental group, some difficulties were noticed: the students were not
used to working in a virtual laboratory, found it difficult to work with a computer, and did not know
the name of the laboratory equipment.

At the end of the second quarter, a student survey was conducted in which it was necessary
to answer several questions about the use of the NISLAB electronic resource instead of traditional
experiments. Most students noted that the playful nature of the work was positive, safety
precautions were observed, and it was easier to remember the course of the experiment. But the
students also noted negative aspects, namely, they want to do the experiment with their own
hands.

The level of mastery of the material was assessed by the quality of knowledge at the end of
the quarter. The results of parallels 7 and 8 are presented in the figures.
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Quality of knowledge of students in the control group for
the 1st and 2nd quarter of Tth grade
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Figure 2A, 2B- Quality of knowledge of the control group for the first and second quarter
[Compiled by the authors]
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Analyzing the diagram, we can conclude that the quality of knowledge has remained virtually
unchanged.

The quality of knowledge of Quality of knowledge of students in the
students in the experimental experimental group for 1st and 2nd
group for the 1st and 2nd quarter 8th grade
quarter of Tth grade 10
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5
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Figure 3A, 3B- Quality of knowledge of the experimental group for the first and second quarter
[Compiled by the authors]
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Based on the results of the analysis of the fourth grades, an increase in the level of quality
of teaching can also be noted. For example, in the 7th grade in the experimental group, the number
of “good” and “excellent” grades increased by 80% compared to the first quarter of this school
year.

Quality of knowledge for 1st quarter Quality of knowledge for the 2nd
quarter

o

1
5
.I I u an =
0 E=A == 3 4 5
4 5

3

L

A

B control group

m control group m experimental group . experimental group

” o«

Figure 4A, 4B- Quality of knowledge in terms of the number of grades “satisfactory”, “good” and
“excellent” in 7 grades [Compiled by the authors]
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Figure 5A, 5B- Quality of knowledge in terms of the number of grades “satisfactory”, “good” and
“excellent” in 8 grades [Compiled by the authors]

Based on the conducted research, we can conclude that the use of the NIS resource LAB in
chemistry lessons increases not only interest and motivation for learning, but also the quality of
knowledge.

Conclusion

The study showed that students need to study the instructions before completing a task .
The use of modern technologies, such as virtual laboratories or stimulators, helps to increase
student interest in learning, deep understanding of chemical concepts , since virtual laboratories
allow experiments to be carried out faster and with lower costs for equipment and reagents.

When comparing the results before and after the study, you can see the difference in the
quality of knowledge; students learn the material better when using the NIS resource LAB instead
of traditional experiments.
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But virtual laboratories have their drawbacks: they do not always accurately produce
complex chemical processes and phenomena; do not always contribute to the development of
communication skills and teamwork skills; limited ability to develop skills such as accurately
measuring volumes or setting up equipment. Therefore, the use of virtual laboratories in
combination with traditional laboratory work can complement and enrich the educational process
in chemistry and improve the quality of learning material.
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O NPUMEHEHUW LNDPOBbIX
OBPA30OBATE/TbHbIX PECYPCOB U
TEXHOTOTMI HA YPOKAX AJITEBPBI
OCHOBHOW LLUKONbI

Kackaraesa baxbITKy/ib

A.n.H., npodeccop, KasHIY nmeHn Abas
TokeHoBa MaanHa

MaructpanT, KasHMMY nmenn Abas

CoumanbHO-3KOHOMMYECKME M3MEHEHMA B CTPaHe M MHGOPMALMOHHOE pa3BUTME BO BCEM
LMBUAN30BAaHHOM MKpe TPebyoT nepecmoTpa TPAANLMOHHO COKMBLUENCA CUCTEMbI, METOA0B U
TexHONOrni 0bpasoBaHuA.

MosTomy BHeApeHMe HOBbIX 06Pa30BaTENbHbIX TEXHONOTMI U GOPMMPOBAHME Y yYallerocs
HaBbIKOB LUMPOKOrO MPUMEHEHWUA CpeacTB UMOPOBbIX TEXHONOTUI B ODyYEHWW MaTemaTuKe
ABNSAETCA aKTya/ibHOW Npobemon.

Llndposan TeXHONOTMA CTaNa MHCTPYMEHTOM MOBbLILLIEHWA NPON3BOAUTENBHOCTM TPY/AaA BO
BCex cdepax HM3HM 0bOLIecTBa, Ha NPOM3BOACTBE, B y4ebHbIXx 3aBedeHMAx. Ob6bem 3HaHWU,
HeobxoanmbIx Byayuiemy cneumanmcTy, pactTeT AeHb OTO AHA. Y)Ke M3BEeCTHble TPaAMUMOHHbIe
noaxoAbl M meToabl 0by4eHWA OKaszanMcb HeAOCTAaTOYHbIMM MPWU MOATOTOBKE BbICOKOKAACCHOMO
npodeccnoHana. CeroaHa apPeKTMBHOE UCMONb30BAHME BbIYUCANTENBHON TEXHUKM NprobpeTaeT
rocygapcteeHHoe 3HadeHue. Bnactu KasaxctaHa ytBepamnm B 2017 roay rocnporpammy
«Undposor KasaxctaH». 1o nnaHam nNpaBUTENbCTBA, CTPaHy OXMAAET MonHas umdposas
TpaHchopmaums.

OZHOW 13 OCHOBHbIX LIeNel WKO/bl ABNAETCA BOOPYKEHME YHALLMXCA 3HAHMAMM U YMEHUAMM,
MCNONb3YIOLWMMMU COBPEMEHHYIO BbIMMCANTENBHYIO TEXHMKY. B CBA3M C 3TMM, HaUMHAA CO LIKOAbI,
nponcxoanT GOPMMUPOBAHME Y YHALLMXCA HABbIKOB MPUMEHEHNA LUMPPOBLIX TEXHONOTUM, YMEHNSA
NPUMEHEHNS SNEKTPOHHbIX y4eOHbIX N3AaHWUI.

MNpobnemy KomnbloTEPM3aUMM 0Opa3oBaTe/NbHOM cpedbl B CBA3M C  COLMAJIbHO-
9KOHOMWYECKMM pa3BMTUEM 0DOLLEeCTBa nccaenoBann yyeHole K. AraHumHa, E. bl. Buganbekos, XK.
A. Kapaes, A. M. MatiowkuH, E. C. Monat, B. A. CapgosHuumin, T. A. Cepreesa, B. A. CKUOMUKNN 1©
Aap.

Bonpocbl npyMmeHeHna cpeacTs MHGOPMALLMOHHBIX TEXHONOTUIA U NOATOTOBKM SNEKTPOHHbIX
yyebHMKoB nsydatoT K. Hypranuesa, E. bl.buganbekos, C. M. KeHecbaes, XK. A. Kapaes 1 ap.

B HacToAwee BpemA Ha3pena HeobXOAMMOCTb MPUMEHEHMA  HOBOM  CTyNeHMU
MHOOPMAUMOHHOTO 0bpa3oBaHMA — MHOOPMALUMOHHBIX TEXHONOTMIN TenepaaunoselaHuna. [Ona
Pa3BUTMA MHOOPMALMOHHOTO 06LLeCcTBa HEOOXOAMMO WNPOKOEe NpUMeHeHNe MHPOPMALMOHHOWM
TexHonornu (UT) B obpa3oBaHUM.

Bo -—nepsbix, BHeapeHne WT B 06pa3oBaHWe yCKOpAeT nepefavy 3HaAHUN U
TEXHONOMMYECKOTO M COLMANbHOTO OMbITa, HAKOMJEHHbIX Ye/10BEYECTBOM Ha NPOTAMKEHWUM BEKOB,
M3 NOKONEHMA B MOKONEHME, OT Ye/I0BEKA K YENOBEKY.

Bo-BTOpbIX, coBpemMeHHble WUT yayylatoT KayecTBo 06pa3oBaHMA M 0Oy4YeHWA, co3aatoT
ycnosua ans ObICTPON M yCNelwHOoM aaanTaummn YeNoBeKa K OKPYKaloLLen cpeae, CcoumanbHbIM
M3MeHeHUAM. Bce Kenatowme CMOryT NoNy4YnTb HEOOXOAMMbIE 3HAHWA YIKe CeroaHaA.
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B-TpeTbunx, npu adpdeKkTMBHOM M cmenom BHeapeHun UT B obpasoBaHME MOXKHO CO34aTb
cucTemy 06pa3oBaHmMA, COOTBETCTBYIOLLYIO Npoueccy pedbopMMpoBaHNSA TPAAMLNMOHHON CUCTEMbI
obpa3oBaHMA, NPOBOAMMOro No TPeOOBAHUAM COBPEMEHHOrO 0OLLECTBa.

MosABneHMEe  COBPEMEHHbIX CUCTEM  TeNecoobLlleHWMs M WUX  KOHBEpreHums C
MHOOPMALUMOHHBIMKU TEXHONOTUAMWU MPUBEAN K HOBOMY 3Tany rMobanbHOM TexXHONM3aUMKM —
MCNONb30BaHUIO LMdpoBon TexHonornn (LIT) B cnucteme obpasoBaHms.

B naHHOM paboTe Mbl M3N10KMM MCMNO/Ib30BaHME NporpaMmmHoro obecneyeHmns —
Geogebra Ha ypokax anrebpbl B 9-knacce.

Geogebra - 3T0 nporpammHoe obecneyeHue, KoOTopoe MO3BOMSET  CO34aBaTb
MHTEPAKTUBHbIE MaTemaTMyeckme O0ObeKTbl, BK/OYaA rpaduKkm GYHKUMA, B TOM 4uCie U
TPUTOHOMETPUYECKMX QHKLMW.

BoT HeckonbKo cnocoboB ncnonb3oBaHua Geogebra Ana n3ydyeHUs TPUrOHOMETPUYECKMX
bYHRUMIA:

1) TMoctpoeHue rpadukos oyHKUMM: C nomouwpto Geogebra MOMKHO CTPOUTb TpaduKn
TPUTOHOMETPUYECKMX OYHKLMIM, TaKMX KaK CUHYC, KOCMHYC, T@HreHC M KX OOpaTHbIX
DYHRUMN.

2) WccneposaHme  cBonctB  dyHKUMIA:  C  MNOMOLLBIO  MHTEPAKTUBHbLIX  3/1€MEHTOB
Geogebray4yeHMKM MOryT MCCNefoBaTb pPas/iMyHble CBOWCTBA TPUTOHOMETPUYECKMX
GYHKUMIA. Hanprumep, OHWM MOTyT M3MeHATb aMNAUTYAyY, Nepuos, $a3oBblin caABUT QYHKLMM
M HabntoaaTb, KaK 3TO BAMAET Ha eé rpaduKk 1 noseaeHue.

3) PelweHune ypaBHEHWMA W cucTeM ypaBHeHWn: Geogebra TaKkXe MO3BONAET pelwaTb
YPaBHEHMA N CUCTEMbI YPaBHEHWI, COAEPKALLME TPUTOHOMETPUYECKNE GYHKLUW.

4) Bu3yanusaums TPUTOHOMETPUYECKMX ToxaecTB: Geogebra nossondeT uccnenoBaTb w
[EeMOHCTPMPOBATb Pa3/IMYHblE TPUTOHOMETPUYECKME TOXAECTBA, NyTeEM Npeobpa3osBaHmA
BblpaXKeHUI N HabAaeHWA 33 U3MeHeHeM TPadnKoB GYHKLUA NPU NPUMEHEHNN ITUX
TOXAECTB.

5) CospaHue WHTepaKTMBHbLIX y4ebHbIX MaTepuanos: [lpenogasaTeny MOryT CO34aBaTb
WHTEPaKTMBHble yyebHble maTepuanbl C MCNONb3oBaHMeM Geogebra, 4Tobbl 0bnerymThb
NOHMMaHMWeE TPUTOHOMETPUYECKUX GYHKUMIN LIKONbHUKAM. ITO MOTYT BbITb YPOKM, 33434,
UrPbl MW AEMOHCTPALMKN, KOTOPbIE MOMOTAIOT YIlyOUTb CBOM 3HAHWSA M HaBbIKM B 06/1aCTH
TPUTOHOMETPUMW.

1. IpadycHaa u paduaHHasa mepa y2n108 u 0y2. TPU2OHOMEMPUYECKAA OKPYHHOCMb.

Mcnonb3ya CBOMCTBA Yr/10B M CTOPOH MPAMOYTO/IbHOrO TPEYro/ibHMKa MOYKHO MOCTPOUTb Ha

OKPYKHOCTM TOYKM, cooTBeTCTBYtOWME yrnam 0°, 30°, 45°, 60° 1 T.4. C NOMOLLbIO rpaduUyeckoro
penaktopa Geogebra. [lobaBmB aHMMaLMIO, KOTOpas AOCTyMHa B MPOrpaMme, YYeHUK MOXKET
BbIOpaTb 3HAYEHNE TPUTOHOMETPUYECKMX GYHKLIMA KaK U B paMaHHON Mepe, Tak 1 B rpadyCcHOM
ONnA pelwenuna 3agad (Puc 1-3).

KocuHyc yrna @ MOXHO onpeaennTb Kak abcumccy TOYKM eAMHUYHOM OKPYXKHOCTU.

CUHYC yra @ MOXHO onpeaennTb Kak OpAMHATY TOYKU eANHNYHOM OKPYKHOCTM.
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0

cos 30.28° ~ (.82

sin 35.28” = (.58

(0.82,0.58)

[_] Mpagycel

PaauaHsl

"TadnuyHsle” 2HaYeHKA

PuncyHok Ne3.

2. 3Ha4yeHue cuHyca, KOCUHYCa, MAH2eHCa, KOMmaHaeHCca yesos.

CMHYCOM yrna a Ha3blBaeTCcA opAMHaTa TOYKM, MOAYyYEeHHOM NOBOPOTOM TouKM (1; 0) BOKpyr
Ha4yana KoopAMHaT Ha yron (obo3HavaeTtcs sina). KocHycom yrnaa HasbiBaeTca abcumcca TOUKM,
noJly4eHHOM NoBOPOTOM TO4YKM (1; 0) BOKpYr Havana KoopamHaT Ha yron (obosHavaeTca cosa).
TaHreHCOM yrnaa HasblBaeTcA OTHOLIEHME CUMHyca Yyra K ero KocuHycy (obosHauvaetca tga).
KoTaHreHCOM yrnaa HasbiBaeTcA OTHOLIEHWE KOCUHYCA YI/1a K ero cuHycy (obo3HavaeTcs ctga).

Mcnonbaya rpaduyecknin - Kanbkynatop Geogebra B 06yyYeHMM, eCTb BO3MONKHOCTb
NO3HAKOMMUTb 3HAYEHUAMM TPUTOHOMETPUYECKUX GYHKLMM YHEHMKOB 9-T0 KNacca M NpoBECTM YPOK
WHTepecHo c Bu3yanusaumeint. C NOMOLLbIO aHMMALUMKW MOMKHO NErko M HarnaaHO OObACHWUTH
OT/IMYMA CMHYCA M KOCMHYCA B AaHHOM rpaduke Huxke (Puc. 4-6).
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PuncyHok No6.

«Learning app» (y4ebHoe NpunoxKeHne)- 3To NPUNOKEHNE ANA MODBUABbHBIX YCTPONCTB MK
KOMMbIOTEPOB, KOTOpPOE NpeAHasHavyeHo AnAa obyyveHmAa M 0Opa3oBaHWMA MNONb30OBaTeNel B
Pa3NINYHbIX 06NACTAX 3HAHMI, BKAKOYAA MAaTEMATHUKY.

[aHHbIN OHNAMH-CepBMC MO3BONAET CO34aBaTb MOAYAM, XPaHUTb WM MCNOAb30BATb WX,
obecneynBaTb CBOOOAHbIN 0OMeEH MeXay NnefaroraMu, OpraHn3oBbiBaTb PaboTy oby4atowmxcs.

PoaHOW A3blKk Mporpammbl LearningApps.org - HEeMEeLKWn, HO Ha CcalTe peanr3oBaHa
MHOronA3bl4YHas nogaepka (Puc.7).

LlabnoHbl Learning Apps crpynnmMpoBaHbl No GYHKUMOHANbHbLIM NPU3HAKaM:
- Bbibop- ynparkHeHuns ana Bbibopa NpasuIbHOIO OTBETA;

- 3a/1aH1A Ha onpeAeneHne COOTBETCTBMA;

- MocnenoBaTeNbHOCTL- ONpeaeneHne NPaBMAbHOM NOCAeA0BaTENbHOCTY;

L . A v MEEZIIN D=
k-
Q rowck 22 Bce ynpaxuenns | ¢ Hoeoe ynpaxuenne | [Z] Cosgath konnekuuto
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« Buonorus « UckyccTeo « Maremartuka « NpodeccHonansioe * PYCCKHH A3bIK = Xumus

« Bce Kateropuu « MCNaHcKkuit A3biK « My3bika 0byuenne = Cnopr = Yenosex u Mup

= leorpacus = WUctopus = HeMmeLKui A3bIK = Mcuxonorun » Toynosoe obysenne oy ouommka

« [pyrue Aabiku = Penurus = Ousuka

Mpumep

PuncyHok No7.

C NOMOLLLbIO MPOTrPaMMbl B Ka4ecTBe Npumepa NoAroToBUAN TECT A4/19 Y4EeHMKOB 9-ro Knacca
Ha Temy «O61aCcTb 3HAYEHUSA TPUTOHOMETPUYECKMX PYHKUMI» (Pnc.8-11).
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O6nacTb 3Ha4YeHUSA TPUrOHOMETPUYECKUX DYHKUUN

2

4

1/10

Viakute Maokectso suaverdi gymxmme f(x)=2cosx 1.
O 1] O 31
O [13] 0 [22

PuncyHok No8.

O6nacTb 3HaYeHUSI TPUrOHOMETPUYECKUX PYHKLUN
@
2/10
YramnTe MEoAKecTRo 3HadcHnil gyikmm [ (x)=3-4sinx.
O [7:1] 0 17
O 7 0 [44

PncyHok Ne9.
Mpwn BbIbOPE HENPABUAbHOIO OTBETA NPOrpPamMmMa NoKa3blBAET FPYCTHbIM CTUKEP, a TakK e,

npv BbIBOPE KOPPEKTHOTO OTBETA — BECE/IbIM CTUKEP. DTO TaK e NOMOraeT PacKpbiTb MHTEpPeC
YYEHMKOB K HOBOW TEME.
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PucyHok Noll.

MM COCPEeaOoTOUNTLCA Ha APYrMX acneKkTax obyyeHus.

ero nHTepeca K pasbopy HenpaBMIbHbIX OTBETOB.
OcBoeHMe 1 npumeHeHne LUMbpPOoBOI TEXHOMOTUIA MO3BOANIO CHU3UTL PabOYYHO HArpysKy.
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MpW MCNoMb30BaHNN LMPPOBON TEXHOMIOTMM Mbl COKOHOMUAN BPEMS M YNPOCTMAM NPOLIeccC
OUEHKM 3HaHWNK. Mbl BbICTPO NpoBepsaem paboTbl Y4EHNKOB M BbICTaBAAEM OLEHKM, YTO NMO3BOASET

Ha obyyatouimx nnatdopmax ecTb TeCTbl C aBTOMATUYECKOM MPOBEPKON OTBETOB. YUEHMK
MOXeT B yA0bHOe Bpems NpoNTHN TaKoW TeCT, y3HaTb pe3y/bTaTbl M pa3obpaTthb OWNOKAN.
C Apyroi CTOPOHbI BbICTPOE NOAyYeHNe pesybTaTa No3BOASET YAEPHKMBaTb BHUMAHME U MHTepec
y4eHMKa, Toraa Kak NpoBepKa, KOoTopas 3aHMMaeT HECKO/IbKO AHEN, MOXKET NoB/eYb YMEHbLIeHNe
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Abstract. The article analyzes the state of mathematical training of future specialists in
technical profile from the standpoint of the fundamentalization of education; revealedthe
essence of the principle of fundamentalization of mathematical training of foreign students of
technical higher education institutions; the methodological foundations of the principle of
fundamentalization as a basis for the improvement of mathematical preparation and the
possibility of its realization are considered; a functional model of fundamentalization of
mathematical preparation of foreign students on the basis of competence and activity approaches
is developed and presented; pedagogical conditions for the foundationalization of mathematical
training of foreign students (use ofa limited number of basic mathematical concepts that allow to
acquire a significant amount of professionally important information; choice of the optimal
mathematical apparatus; formalization of the essence of production problems and construction
of appropriate mathematical models); foreign students; requirements for fundamentalization of
the content of mathematical preparation of students are defined; found out that the linguistic
barrier hinders the acquisition of mathematical knowledge by foreign students; offered for the
adaptation of foreign students educational and methodical manuals in Russian, Ukrainian and
English on separate topics of higher mathematics, fragments of which are presented in the
article; didactic principles of integration of the content of special and mathematical disciplines;
pedagogical conditions for the implementation of the principle of fundamentalization for different
areas of training and specializations.

Key words: fundamentalization of education, mathematical preparation, foreign
students, higher mathematics.

Introduction. Rapid changes are the main characteristic of modern society. Today, the task
of higher education is to provide society with fundamentally prepared highly qualified specialists
who are able to creatively apply the latest achievements of science and technology in their
professional activities, use innovative technologies, flexibly responding to the demands of the
labor market. Therefore, higher education becomes a key element of sustainable development
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both at the national and European levels. In the main directions of research in the field of
pedagogical and psychological sciences in Ukraine, the importance of theoretical and
methodological substantiation of patterns and trends in the transformation of higher education,
its organization, functioning and development is emphasized.

Fundamentalization of education is not only one of the main requirements, but also a
strategic direction of education of the 21st century, aimed at the development of creative abilities
of the individual, scientific thinking; creating an internal need for self-development and self-
education of future specialists. This contributes to a holistic perception of the surrounding world
and personal development of the student, adaptation of specialists in rapidly changing socio-
economic and technological conditions.

Currently, the professional training of technical specialists, whose mathematical education
is the general scientific foundation for mastering the system of special knowledge, is of particular
importance. As practice shows, a significant part of future engineers does not have mathematical
knowledge that would fully meet the modern requirements for their training, which does not
contribute to their professional growth, the development of the ability to flexibly respond to the
challenges of technical progress. Among the reasons for this state of affairs is the fact that
fundamental knowledge is not sufficiently formed during the learning process. In the scientific and
methodical literature, attention has been repeatedly drawn to the need for the formation of
fundamental mathematical knowledge and skills of future engineers. Separate features of the
concept of "fundamentalization" are highlighted, the term "principle of fundamentalization" is
proposed, possible ways of optimizing the ratio of fundamental and special training of specialists
are substantiated [1].

Literature Review. Quality of fundamental mathematical training of engineers has always
been the focus of attention of many scientists. The selection of fundamental educational objects
was considered in the psychological and pedagogical literature (V. Kraevskyi, A. Khutorskyi) and
fundamental knowledge and concepts (N. Gladushyna, V. lichenko, V. Kravchenko, O. Prokaza),
general problems of fundamentalization of education (S. Goncharenko, V. Kinelov, M. Karlov, L
Zorina, Z. Reshetova, etc.). The problems of fundamentalization of modern higher education are
devoted to the studies of A. Gladun, A. Kochnev, O. Golubeva, O. Romanovsky, A. Sukhanov, E.
Knyazeva, V. Sergievsky, O. Polishchuk, N. Nechaeva, O. Filatova. Fundamentalization as a principle
of modern higher education was considered by A. Subetto, V. Kinelov, V. Filippov, V. Sadovnichy,
A. Kochnev, and others. At the same time, there are not enough developments on the
implementation of the principle of fundamentalization in the mathematical training of foreign
students.

The purpose of the article is to consider the principle of fundamentalization as a basis for
improving the mathematical training of foreign students of technical institutions of higher
education and the possibility of its implementation.

Materials and Methods. In the course of the study, a complex of interrelated theoretical
and empirical research methods was used: theoretical - the analysis of psychological and
pedagogical literature on the topic of the study made it possible to find out the state of
development of the problem in pedagogical science; comparative analysis was used to identify
and compare different views on the problem; methods of generalization, analogy, and modeling
made it possible to substantiate the functional model of fundamentalization of mathematical
training of foreign students; empirical - pedagogical observations, surveys, questionnaires, testing,
interviews made it possible to find out the state of the problem in the practice of teaching higher
mathematics, measurements and methods of mathematical statistics aimed at determining the
quality of knowledge and the level of skills acquired by foreign students in the process of teaching
higher mathematics.
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Presenting main material. The most important direction of reforming the education system
is rightly considered to be its fundamentalization [2]. It is necessary so that the future specialist in
the process of learning can acquire the necessary fundamental basic knowledge, formed into a
single worldview scientific system based on modern ideas about science and its methods. This
approach will provide an opportunity to obtain the necessary knowledge not only from the chosen
specialty, but also from the entire complex of sciences related to it, including natural-scientific and
humanitarian knowledge, which form professional skills, personal needs and responsibilities of the
future specialist.

In the fundamentalization of mathematical education, O. Sergeev sees a need caused by
the acceleration of scientific and technical progress, which requires teaching the future specialist
to quickly adapt to changing situations. That is why the fundamentalization of the educational
process should be aimed at strengthening the relationship between theoretical and practical
training of the future specialist for professional activity; formation of a holistic scientific picture of
the surrounding world, individual and professional development of the student, which in
combination ensures high quality of education [3].

The essence of the principle of fundamentalization of mathematical training of foreign
students of technical universities is the formation in students of a long-term system of
fundamental mathematical knowledge, abilities and skills that ensure the ability of a future
specialist of a technical profile to effectively use them in professional activities. The principle of
fundamentalization presupposes, first of all, the definition of the content training aimed at
forming invariant, established knowledge, skills and other competencies in students. However, the
focus on the formation of personal qualities of the subjects of the educational process is a
relatively new perspective on solving the problem of improving the quality of students' education.
It should be understood that each of the competencies of the future engineer is a part of a holistic
personal education - a professional competency, which in modern scientific and pedagogical
literature is considered «a personality trait that determines not only cognitive and operational-
technological components, but also motivational, ethical, social and behavioral» [4].

For specialists of non-mathematical specialties, there is a functionally complete minimum
of mathematical knowledge and skills, which affects the quality of professional training. Criterion
selection of the content of mathematical training and determination of its scope for specialists in
non-mathematical specialties is possible only in conditions of fundamentalization of education.

The criteria for selecting the content of the mathematical training of engineers are:
compliance of the complexity of the content and the scope of the mathematical training with the
real educational opportunities of students of technical specialties; optimization of the scope of
the content of mathematical disciplines taking into account the specifics of the professional
training of the future engineer; scientificity and practical significance of educational material in
mathematics for specialists of a technical profile; taking into account the general pedagogical and
methodical possibilities of implementing educational material in the process of teaching and
learning; the use of modern achievements of mathematical and economic sciences, foreign and
domestic experience in building educational programs in the formation of the content of
education; ensuring creative self-development of students [1].

The general requirements for the fundamentalization of the content of mathematical
training of foreign students are based on fundamental knowledge, skills and abilities in higher
mathematics; the development of basic knowledge, skills and values that determine the
development of universal human culture and are present in the content of mathematics.

Determinant for the implementation of the principle of fundamentalization of
mathematical education in the professional training of foreign students is the competence
approach, which takes into account the peculiarities of mathematical training and the future
professional activity of students, and the activity approach, which includes in the structure of the
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cognitive process such elements as the experience of cognitive activity, the experience of
implementing known methods of activity, i.e. the ability to "act according to a model", the
experience of creative activity, i.e. the readiness to make non-standard decisions in problem
situations [5].

In the course of the study, a functional model of fundamentalization of mathematical
training of foreign students of technical institutions of higher education was developed (Fig. 1)
based on activity and competence approaches.

Educational process Professional activity
¢ ¢ Production problem
Special disciplines Higher mathematics
+ v l
Mathematical Professionally Mathematical
component of oriented tasks component of
N ¢ ¢ production problem
Mathematical apparatus Mathematical l
necessary for solving knowledge, abilities, Application of a
professionally problems skills necessary for mathematical
solving apparatus for solving a
professionally production problem
l oriented problems
Fundamental mathematical training of technical N Solver the
specialists production problem

Fig. 1 Functional model of fundamentalization of mathematical training
of foreign students

The functional model simulates the use of the mathematical apparatus acquired by
students while studying higher mathematics in their professional activities and reflects the activity
component of professional training as a function of the level of assimilation of mathematical
knowledge and skills.

Such a functional model should ensure the formation of students' fundamental knowledge
of higher mathematics, as well as personal characteristics that would form an integrated set of
mathematical knowledge, abilities and skills necessary for further professional activity;
contributed to adaptation to the changing conditions of society, forming an internal need for
continuous self-development and self-education.

Usually, foreign students do not have sufficient command of the Ukrainian language, which
complicates the study of mathematical disciplines, in particular "Higher Mathematics". Therefore,
there is a need for adaptive learning models for foreign students. Such models should ensure the
optimal volume and level of theoretical complexity of the content of mathematical training for
students to understand. In order to adapt foreign students and solve the linguistic problems of
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teaching higher mathematics at the Kharkiv National Automobile and Road University, the staff of
the Higher Mathematics Department developed educational and methodological manuals on
certain topics of the discipline "Higher Mathematics" in several languages: English and Ukrainian.
A fragment of such a manual is presented in fig. 2.

OzHaveHHA. [loxiOHow cpyHkuii YV = f (I) 8 moyul X[

HasusaembCH 2paHuUR (AKkWo soHa IcHye) sidHoweRHA rpupocmy yHKLUIT &
Wi moyw G0 npupocmy apayMeHmy, 3a yMosu, wWo npupicm apaymesHmy
npaMye o HynA.

[NosHavyaemo MoXIOH! MaKuM YUHOM yr(ID), f ’(IO).

f’{'_x{]): lim &Z fim f(x{]'i‘ﬁﬂ_f(x[})‘
Ax—0Ax  Ax—0 Ax

Definition. Derivative function y = f(x) at the point X(y the

limit (if it exists) is called the ratio of the increment of the function at this point
to the increment of the argument, provided that the increment of the argument
tends to zero.

Symbolized by V'(xg), f'(xp)-

o) tim 2 {08910
Ar—>0AxY Ax—0 Ax

Fig. 2 Fragment of the educational and methodological manual on the topic "Differential
calculus of a function of one variable" for foreign students of all specialties

When developing educational and methodological support, special attention was directed
to the activities of all subjects of the educational process in the integrated relationship of system-
forming, invariant knowledge of mathematics and special disciplines, in a coordinated relationship
at the level of theoretical generalizations of modeled physical processes and phenomena from the
point of view of the fundamental laws of mathematics and physics, which will contribute to the
improvement of the quality of fundamental training of future engineers, and at the level of supra-
subject generalizations of self-development, self-education, academic and professional mobility
in educational and professional activities.

Conclusions. The implementation of the ideas of the fundamentalization of the
mathematical education of the future technical specialist is based on the principles of competence
and activity approaches, which contributes to the training of a highly qualified specialist,
competitive in the labor market, fluent in his profession and oriented in related fields, capable of
effective professional activity at the level of world standards, ready to professional self-
development and professional mobility. The research carried out does not exhaust the wide range
of topical problems of mathematical training of foreign students in technical institutions of higher
education. Further study is required: didactic principles of integration of the content of special
and mathematical disciplines; pedagogical conditions for implementing the principle of
fundamentalization for various areas of training and specialization.
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PO/Tb ®U3NYECKOW AKTUBHOCTM B
NOAAEPHRAHUN NCUXNHECKOTO
3A0POBbA N BJTATONMOTYHNA: OB30P

[acaHoB HypasanH AtaxaHoBUY
yumTens Gusnyeckom KyabTypbl Hazapbaes MHTennektyansHas wkona KasaxcraH , LUbIMKeHT

AHHOTaUMA

B fononHeHWe K 04eBMAHOM Nob3e GU3NYECKOM aKTUBHOCTM ANA 340P0BbA, dU3NYeCKan
aKTMBHOCTb TaKXKe MONOXWUTENbHO BAMAET Ha NCMxmMyeckoe 340poBbe. OHa MOXeT MOMOYb
CNPaBUTLCA C Aenpeccrei U TPEBOXKHOCTbIO, YAYYWWUTb HACTPOEHME W KAYeCTBO MKM3HM.
dusmyeckme ynpaxkHeHMA TaKKe MOryT noMoyb B 6opbbe ¢ NCUMXOTUYECKMMM CMMNTOMaMK U
CONYTCTBYOWMMM 3ab60N1€BaHNAMM, KOTOPbIE CONMPOBOXKAAIT NCUXOTUYECKME PACCTPOMCTBA.

PaHHME nccnefoBaHMA NOKa3anu, UTo y GU3NYECKM HeaKTUBHbIX Ntoaen bonee BbicoKMe
nokasaTesin 3ab0/1eBaEMOCTN M pacxobl Ha 3apaBooxpaHeHne. ObblYHO A1 6opbbbl C 3TUMMK
npobnemamMn 1 CoxpaHeHMA MCUXMYECKOro 340P0BbA peKomeHAayeTcAa nedebHaa GM3KynbTypa.
OMNUpUYEecKMe WCCNenoBaHMA  MOKA3blBAtOT, YTO  GU3MYecKaa aKTMBHOCTb BAMAET Ha
GYHKUMOHMPOBAHME CUCTEMbI, KOTOPAA UrpaeT BaXKHY PO/b B perynsaumm ctpecca. dusmnyeckmne
YyNpParKHEeHWA TaKKe MOTYT YAYy4YLlMTb COH M MOMOYb CNPABUTLCA C PA3/INYHbIMM PACCTPOMCTBAMM.

B maHHOM cTaTbe NpeAcTaBneHa NOMbITKAa NPOAaHAIN3MPOBATL COBPEMEHHOE MOHUMaHMe
dU3NONOTMYECKMX WM MCUXONOTUYECKMX MEXAHM3MOB, C MOMOLLbIO KOTOPbIX dU3NYecKkne
yNparKHeHWA yNydLlatoT Ncuxnyeckoe 300poBbe. Prsnyeckme ynparkHeHUs BAUAIOT Ha AeNpPeccutio
M TPEBOXHOCTb. MHOrOYMCAEHHbIE TMMNOTE3bl MbITAtOTCA OOBACHUTL CBA3b MeXAy (u3nyeckom
NOArOTOBKOM U MNCUXMYECKMM 340p0BbeM. DPU3MYECKMEe yMparKHEHWSA B LLENOM CBA3aHbI C
yAyYlWeHMEM HACTPOEHMA U KavyecTBa XU3HWU. MiMetowmeca AaHHble CBUAETENbCTBYIOT O TOM, YTO
NoBbllWEeHHaA GU3MYeCcKana aKTMBHOCTb MOMKET MOMOYb OCNabUTb HEKOTOPble MCUXOTUYECKME
CMMNTOMbI M N1e4YUTb COMYTCTBYytOLWME 3ab0NeBaHMA, KOTOPble COMPOBOXAAIT MCUXOTUYECKME
paccTpoicTBa. HefoCTaToOK NMTepaTypbl TaKKe yKasblBaeT Ha HEOOXOAMMOCTb AOMNO/HNTENbHbIX
McCcnenoBaHUM ANA OLEHKM U BHEAPEHMA Mep N0 GU3NYECKOM aKTUBHOCTMU.

KnioueBble cnoBa: TpeBora, Aenpeccusd, 3ab0neBaeMOCTb, MNCUXMYECKOEe 340POBbE,
du3nyeckan akTMBHOCTb, PU3MYECKME YNPAKHEHUA.

BeeneHue

®dunsnyeckan aKTMBHOCTb DepeT cBOe Hayano B ApeBHEen UcTopuu. bnaroTBopHaa posb
dU3MYeCcKoM aKTMBHOCTM B 340POBOM 00pa3e »KU3HW, NPOPUNAKTUKE WU NEeYeHUM HapyLeHWUN
34,0P0OBbA XOPOLIO OTPaXKeHa B nnTepaTtype. Pusnyeckas akTMBHOCTb obecneymBaeT pasiMyHble
3HaYUTeNbHble MNpPeMmyLlecTBa A1A 340p0BbA. MeXxaHWYeCKMin CTpecc W MHOroKpaTHoe
BO3JENCTBME TPaBUTALMOHHBIX CW/, CO343BaeMblX YaCTbiIMM QUINYECKMMM YNPAKHEHUAMMU,
MOBbIWAOT  Pa3/IMYHble  XAaPAKTEPUCTUKKM, BKAOYAA  OU3IMYECKYID CWAY, BbIHOC/IIMBOCT,
MWHEPaNbHYIO MNOTHOCTb KOCTHOM TKaHU M COCTOAHME HEePBHO-MbILEYHOro CKesneTa, BCe 3TO
CNocoBCTBYIOT GYHKLMOHANBHOMY M HE33aBMCMMOMY CyLLECTBOBAHMIO. PU3NYECKME YNPAKHEHMS,
onpeaendemble Kak 3anfaHMPOBAHHAA, CUCTEMATMYeCKaa W NoBTOpAtoWanaca duanyeckas
aKTMBHOCTb, MOBbILLIAIOT CMOPTUBHbIE PE3Yy/IbTaTbl 338 CHET yAyYLIEeHNA coCTaBa Tena, PUanyeckomn
dopmbl M ABUraTeNbHbIX cnocobHocTen [2]. bbiNno M3ydYeHo 3HaYeHne GU3NYECKON aKTUBHOCTU B
NpeaoTBPALLEHUN  LLIMPOKOrO CMEeKTpa XPOHMYeCKMXx 3aboseBaHWM U NpexaeBpemMeHHON
CMepTHOCTU. [locTaTouHble aKTUYECKME AaHHbIe CBA3bIBAIOT TaKMe MeAMLUMHCKME COCTOAHMA, KaK
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CepAevHo-cocyamcTble 3aboneBaHWA, C WHAMBMAYaANbHbIM 006PA30M  XWM3HM, OCOBEHHO C
dusmyeckmmm ynparkHeHusmm [3]. PerynapHble du3Myeckme ynparKHEHWS CHUXaAW 4acToTy
KapanomeTabonmyeckmx 3abosieBaHUI, paka MOJIOYHOM Kenesbl U TOJICTOM KULLIKM, a TaKkKe
ocTeonoposa [4]. MNocKkonbky du3myeckme ynparkHeHns CUIbHO BAMAIOT Ha 340POBbE, MUPOBbIE
CTaHAAPTbI NPEeANMCbIBAIOT exxeHeae bHY HopMy "150 MUHYT" OT YMEepPEHHbIX A0 MHTEHCUBHbIX
dU3MYECKMX YNPAKHEHUA B KAMHUYECKMX W HEKAUHMYECKUX Tpynnax HaceneHus [6]. Mpu
cob0AEHUM 3TUX PEKOMEHAALUMIA MOXKHO CHU3UTb PUCK MHOTMX XPOHUYECKMX 3aboseBaHni Ha
20-30%. Kpome Toro, TwaTtenbHblM aHann3 rnobasbHbIX MCCAeA0BaHWIM NOKa3aa, YTo HeOObLWOro
Ko/myecTBa GM3NYECKMUX YNPAKHEHNI AOCTAaTOUYHO A5 obecneyeHns Nosb3bl 415 340POBbA.

MeTtoapbl

MOHWTOPUHIOBbIE UCCNEA0BAHMA NPOBEAEHMA YPOKOB (OU3MYECKOM  Ky/NbTypbl U
MCNONb30BaHNE GU3MYECKMX YNPAXKHEHUN MOTYT ObiTb MOJMIE3Hbl A4 OLEHKM 3PPEKTUBHOCTK
TaKMX 3aHATUM U UX BAMAHMA HA NCUXMYECKOE 340P0BbE. BOT HECKOIbKO BO3MOMXKHbIX MOAXOA08B K
MOHMUTOPWHTY MCCAEL0BAHNN:

1. OueHKa N3MEHEHNN B NCUXNYECKOM COCTOSAHUM: cnonb3osaHue
CTaHAAPTM3MPOBAHHbIX OMPOCHUKOB M WKan ANA OUEHKM M3MEHEHWI B NCUXMYECKOM COCTOAHMUM
YYaCTHMKOB A0 W MNocNAe 3aHATUI OU3NYECKOM KyabTypor. 3TO MNO3BOAUT OUEHUTb BAUAHWUE
dU3MYECKOM aKTMBHOCTM Ha HACTPOEHME, TPEBOXHOCTb, AENPeccuMto U  Apyrue acneKTbl
NCUXMYECKOTO 340POBbA.

2. OueHKa YypOBHA YAOBNETBOPEHHOCTM Yy4yacTHMKOB: [lpoBeaeHWe OnpocoB cpeam
YYaCTHMKOB YPOKOB PU3MYECKON Ky/AbTypbl A8 OLEHKM MX YAOBAETBOPEHHOCTM 3aHATUAMM,
BK/1t0YAA NMPEANONKEHNA MO YAYYLEHMIO MPOrPamMMbl.

3. M3yueHne dnsnonormieckmnx nokasatenei: MameperHme GusMonornieckmx napameTpos
YYaCTHMKOB, TaKWX KaK CepAeyHblii pUTM, YpOBEHb cTpecca M T.A. A1A OLEHKM BAMAHMS
PU3NYECKMX YNPaXKHEHWUI HA GU3NONOTUYECKME MPOLLECChI.

Takne MOHUTOPUHIOBbLIE MCCAEA0BAHUA MOTYT MOMOYb Aydlle NMOHATb BAMSHME YPOKOB
dU3MYECKOM Ky/AbTypbl Ha MCUXMYEcKoe 340pOoBbe M pas3paboTaTb 6Oonee 3ddeKTUBHbIE
Nporpammbl 410 NOAAEPMKAHUA U YAYULLIEHUA NCUXMYECKoro 6aarononyyms.

B oTOM cTaTbe MNpeaCTaBNEHO COBPEMEHHOE MOHMMaHWe JexallMx B OCHOBe
GU3MONOTUYECKMUX U TICUXONOTMYECKMX MPOLECCOB BO BPemMsa GU3IMYECKMX YNPaXKHEHUI WK
GU3MYECKOM aKTMBHOCTU, KOTOPbIE CBA3aHbI C yyYlleHMEM NCUXMYECKOro 340p0Bbs. DM3nyeckan
aKTUBHOCTb MMEET OrPOMHOE BAAHME Ha 340P0OBbe M H1arononyyne Yenoseka.

BaunsHue pusnmyeckoro 340poBbA Ha NCUXMYECKOE 340POBbE

PaccmoTpmm GpU3NYecKyro aKTUBHOCTb C MO3MLMKN HECKOIbKMX aCMEeKTOB:
1. YaydweHne puanMyeckoro 340p0BbSA:
PerynsapHble 3aHATUA CNOPTOM UAW GUINYECKMMU YNPAKHEHUAMM ABNAIOTCA OT/IMYHBIM CNOCOHOM
yAy4YwnTb Gusnyeckoe 340poBbe. OHM MOMOralOT YKPenuTb cepaue W COCyAbl, YAYYlWUTb
KpoBOOOpaleHNe 1 KUCNOPOAOMOCTYNAEHME K OpraHam, YTo CMocobCTBYyeT MX MpPaBuIbHOMY
OYHKUMOHNPOBAHMIO.

Moanepkmneaa perynapHyto GrU3nyeckyro akTMBHOCTb, NOBbLILAETCA YPOBEHb GU3NYECKOM
BbIHOC/IMBOCTU, YTO AAET CNOCOOHOCTb BblAEPKMBaATb BOMbLIME HArPy3KWM M A0/blle OCTaBaTbCA
aKTMBHbIMW. Kpome TOro, ¢u3smMyeckme ynpaxHeHMA CNOCODOCTBYIOT COOTHOLUEHWMIO MEXAY
MbIWLAMM U }KUPOM B OPraHn3me, MOMOratoT NOAAEPKMBATL 340P0BbIN BEC U dopMy Tena.

PerynapHble TPEHMPOBKM TaKXe MOryT OKasblBaTb MONOXWTENbHOE BO3AENCTBME Ha
NCUXMYECKOe 340p0Bbe. YMNpaskHeHWA cnocobCTBYIOT BbipaboTke 3HAOPPMHOB - TOPMOHOB
CYaCTbA, KOTOPbIE YYYLLAOT HACTPOEHNE N YMEHBLLAIOT YPOBEHb CTPecca U TPEBOXHOCTY.
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CnefyeT NOMHWUTbL, YTO nepes, Hayanom obbiX GUIMYECKMX YNpaxkKHeHUI cnenyeT
MNPOKOHCYNbTMPOBATLCA C BPAYOM, OCOBEHHO eC/in eCTb KakMe-nmbo orpaHMyeHma no 340Pp0BbIO
MNK paHee HbIAM TPABMbI.

2. MNoaaep»aHme 340p0OBOro Beca:

®un3nyeckana aKTUBHOCTb ABAAETCA OAHMM M3 KNKOYEBbIX COCTABAAKLWMX NOAAEPKaAHUA
300p0BOro Beca. [lpu 3aHATMAX CMOPTOM MAU GUINYECKMMM YNPAKHEHUAMMU Hall OpPraHM3m
TPATUT SHEPruto, YTO MOMOTrAeT CXKMraTb Kanopuu. Ecam konmyectso notpebasembix Kanopui
COOTBETCTBYET KO/IMYECTBY COXMKEHHbIX, Mbl NOAAEP!KMBAEM CTaOMIbHbIN BEC.

Kpome Toro, ¢uamyeckas akTMBHOCTb CNOCOOCTBYET YBEANYEHMIO MbIIEYHOM MaCChI.

MblIWwUubl CMratoT 6oNblIe KaNopuin AaxKe B COCTOAHMM NOKOA, NOSTOMY YeM 60/blie MblLULL Y BaC
ecTb, TeM 3pPeKTMBHEE Ball OPraHM3mM CHUraeT Kaiopun. ITo ocobeHHO NoJsie3Ho, Koraa Bbl
NblTaeTeCb KOHTPO/IMPOBATb CBOW BEC.
PerynsapHble 3aHATMA CMOPTOM TaKKe YBEAMYMBAKOT 0OULYy0 GU3MYECKYO aKTUMBHOCTb U
MeTaboMYECKYIO aKTUBHOCTb. ITO 03HAYaeT, YTO OpraHM3m ctaHoBUTCA H6onee 3dPEKTUBHbLIM B
06paboTKe NULLM U UCNOJIb30BAHMM IHEPTUN. B pe3ynbTaTte MOXKET BO3HUKHYTb 60/1ee BbICOKMIA
ypoBeHb 6a30B0ro 0bMeHa BeLLecTB, YTO MOMOTaeT YAepPKMBaTb BEC MO KOHTPOEM.

OAHaKo cnenyeT MOMHUTb, YTO ANA AOCTMXKEHMA W MNOALEPXKAHWA 340POBOrO Beca
HeobXoAMMO NPUHUMATL BO BHUMAHWE He TONbKO PU3INYECKYKD aKTMBHOCTb, HO M MPaBWU/IbHOE
nuTaHWe. banaHc mexay noTpebneHMem Kanopuin n UX pPacxogoBaHWEM ABNAETCA KIKOYEBbIM
daKTOpOM ANA NnoaaepKaHMA 340P0OBOro Beca.

3. YayyweHme NCUXMYecKoro 340p0BbA:

®du3nyeckana aKTMBHOCTb MMEET 3HaAYMTeNbHOE BAMAHWME Ha MNCUXMYECKOe 340pOBbe
yenoseka. OHa cnocobcTByeT BblAENEHMIO 3HAOPPUHOB, KOTOPble HAa3bIBAOTCA FOPMOHAMM
CYaCTbA. ITO NPUBOAMUT K OLLYLLEHMIO NPUATHOCTU, CHUXKEHMIO BONEBOro Nopora n yayyweHuto
HaCTpOeHUA.

Mpu perynapHbIX TPEHNPOBKAX U GU3NYECKMX YNPAKHEHNAX YPOBEHb CTpecca, TPEBOMN U
[enpeccum MoxKeT CHM3NTbCA. Pr3nyecKkan akTUBHOCTb CNOCOBCTBYET YAYULLEHWNIO MPUTOKA KPOBM
K TONOBHOMY MO3ry W CTUMyAAUMM paboTbl HEPBHOW cUCTeMbl, 4TO cnocobcteyeT 6Oonee
3PPEeKTUBHON perynaumm sSMoLMi U NOBbLILLIEHWIO 0OLLErO CAMOYYBCTBUA.

OAHUM M3 NPEMMYLLECTB 3aHATUIN CMOPTOM UAN QU3MYECKUMM YNPAXKHEHNAMM ABNAETCA
MX CNOCOBHOCTb CAYKUTb YAOBNETBOPUTENbHBIM CMOCOBOM paccnabneHns u oTBAedYeHuA oT
noBceAHeBHbIX 3ab6oT M npobnem. Koraa Mbl GM3MYECKM aKTWMBHbLI, Halle BHMMaHWe
NepeKtoYaeTCA C NCUXONOTMYECKOTO HanpAXKeHUA Ha GU3NYECKYH0 aKTMBHOCTb, YTO MOMOraeT
CHM3UTb YPOBEHb CTPEecca 1 TPEBOTU.

OAHOBpEeMEHHO, du3MYecKkad aKTMBHOCTb CMOCOOCTBYET YAYYWEHMIO CAMOOLEHKM W
CaMOBOCMPUATMA 4YenoBeKa. Pusnmyeckme OOCTMKEHUA, yaydleHne oéusmyeckon Gopmbl ©
nporpecc B TPEHMPOBKAX MOTYT MOBbICUTb YyBCTBO COOCTBEHHOM LLEHHOCTM 1 yBEPEHHOCTU B cebe.

HeobxoaMmo TaKKe OTMEeTWUTb, YTO M3MYEeCKas aKTMBHOCTb B COYETaHUM C APYrMmu
MepammM MO YAYYLWEHNIO MCUXMYECKOro 340PO0BbA, TaKMMKU KaK MCUXONIOTMYECKan MNOAAEPIKKA,
CoLUManbHble CBA3UN U 340POBOE NMUTAHUE, MOXKET UMETbL BONEE CUbHbBIN MOIOKUTENBHBIN 3ddEKT
Ha obulee 6iarononyyYne n NCUXMYeCcKoe 340P0BbE.

B uenom, perynspHble 3aHATUA CNOPTOM WMAN GUMYECKMMMK YNPANKHEHUAMM ABNAKOTCA
OT/IMYHBIM CNOCODBOM YyNYYLWNTL MCUXMYECKOE 340POBbe, CHM3UTbL YPOBEHb CTPecca, TPEeBOrM M
[enpeccuu, a TakKe NoBbICUTb 0OLLLEe CAMOYYBCTBME N KAYECTBO KU3HM.

4. YKpenneHne MMmyHuTeTa:

PerynapHble TPEHWPOBKM MOTYT AEUCTBUTENbHO YAYYLWWUTb MMMYHHYIO CUMCTEMY, AeNan
opraHn3am H6onee ycTonumBbIM K MHbEKUMAM 1 HonesHAM. Pusnyeckan akTUBHOCTb cnocobcTayeT
yBE/IMYEHMIO KPOBOODOPALLEHNA, CHUKEHMUIO YPOBHA CTPecca M BOCManeHWA, YTO B CBOKD ovepe/b
MOXeT NOBbICUTb CMNOCOOHOCTb MMMYHHOM CUCTEMbI BOPOTLCA C BO3MOXKHbIMK Yrpo3amu. OgHaKo

211



Proceedings of the 5th International Scientific Conference

BAXHO MOMHMUTb, YTO YMEPEHHbIe TPEHNPOBKM MMEIOT MONOKUTENbHbI 3QDEKT, B TO BPEMA KaK
n36bITOYHAA U3NYECKas Harpy3Ka MOXKET 0C1abUTb UMMYHHYIO CUCTEMY.
5. MoBblWEHWE SHEPTUM N NPOLAYKTUBHOCTU:

®du3nyeckana aKTMBHOCTb Y/AyyllaeT KPOBOCHAbeHWe Mmo3ra, 4To cnocobcTeyeT
NOBbILEHUIO KOHLEHTPALUMUM, YAYYLIEHNIO KOTHUTUBHbIX GYHKLUMI M 0OLLEN NPOAYKTUBHOCTM.

®dun3nyeckan akTMBHOCTb MIPAET BaXKHYHO PO/b B Y/IyYLWEHUN KPOBOCHAOXEHMA MO3ra, YTO
B CBOO o4yepeb CNOCOOCTBYET MOBbLIWEHWIO KOHUEHTPAUMK, YAYHLIEHMIO KOTHUTUBHbBIX GYHKU MM
n obuler npoayKTUBHOCTM. YMepeHHble TPEHUMPOBKM MOTYT CTMMYAMPOBATb BblpaboTKy
HEeMPOTPAHCMMTTEPOB, TAaKWUX KaK 3HAOPOUHbLI, YTO CNOCOOCTBYET MOBbLIWEHUIO HACTPOEHMS,
CHMMKEHMIO CcTpecca M yaydleHuio obliero ¢Gu3mMyeckoro M ymcTBeHHOro 6narononyyms.
PerynapHaa ¢u3nyeckad aKTMBHOCTb MOXET OblTb KAOYEBbLIM 3/1EMEHTOM B MNOAAEPMKAHUM
SHepPrnumn, ACHOCTM YyMa M NPOAYKTUBHOCTMW.

TakKe BaXHO OTMETUTb, 4YTO GM3MYecKaa aKTMBHOCTb CMOCOBGCTBYET yAy4lIEeHUIO
KpoBOOOpaLLeHNA B OPraHU3me, YTO MOMOTraeT YMEHbLUUTb PUCK PA3BUTUA CEPAEYHO-COCYANCTbIX
3aboneBaHni, oxnpeHus, amabeta n Apyrux 3abonesaHnin. PeryaspHblie TPEHMPOBKM yaydLLaoT
paboTy cepaeyHO-COCYyaNCTON CUCTEMBI M YKPENAAOT MbILWLbI, KOCTHbIN CKENET U CyCTaBbl.

[OnAa [OCTUXKEHWA HauAyyLWMX Pe3y/abTaTOB PEeKOMEHAYeTCA COoYeTaTb PasnyHble BUAb
dU3MYEeCKOM aKTMBHOCTM, TaKME KaK Kapauo, CMAOBble TPEHMPOBKK, TMOKOCTb M paBHOBECHe.
BasKHO TaKKe MOMHUTb 00 OpraHuM3auMmn NPaBUAbHOTO MUTAHWA U PEryAAPHbIX NepepbiBax 414
OTAbIXa M BOCCTAHOBNEHMA.

B uenom, dpusmyeckan akTMBHOCTb UrPaAEeT BaXKHYIO POJib HE TOMbKO B yAyYleHUn GU3nyeckoro
34,0POBbA, HO M B NOAAEP!KAHUN YMCTBEHHOW ACHOCTM, IMOLMOHAAbHOTO Baaronony4ma n obuien
NPOAYKTMBHOCTU. [103TOMY He CTOMT 3abbiBaTb O PerynAapHbIX TPEHMPOBKAX B CBOEM PacMMCaHWUM
W AenaTb MX YacTbko 340POBOro 06pasa KU3HM.

6. Yay4lieHne cHa:

PerynapHble 3aHATMA CNOPTOM MOMOFAOT YAYYLWNTb Ka4eCTBO CHa, YTO B CBOKO o4vepenb
NONOMKUTENbHO CKa3blBaeTcA Ha obuwem bnaarononyyumn. dusmyeckas akTMBHOCTb cnocobcTyeT
YMEHbLUEHWIO CTPEeCCa M HaNPAMXKEHMA, YTO MOMOraeT ierye 3acbinatb M cnaTb rybKe. Takke cnopT
yayylwaeT KpoBoobpalyeHne 1 0OMeH BeLLECTB, YTO BAMAET Ha obLlee COCTOAHME OpraHmn3ma u ero
sHepreTuKy. MoaTomy perynapHble TPEHUMPOBKM MOMOratoT He TO/IbKO OCTaBaTbCA B GOpMe, HO M
yNy4LWatoT Ka4ecTBO CHa M obliee caMoyyBCTBME.

7. CoumanbHble aCNeKTbl:

®un3nyeckana aKTMBHOCTb MOXKET CTaTb OT/IMYHBLIM CMOCOBOM CcouManm3aummn, NO3BONAA
BCTPEYaTbCA C APY3bAMM UAN NPUCOEAMHATLCA K Fpynnam C 0bLWMMN MHTEpPECaMM.

BnarogapA COBMECTHOW 3aHATMIO CMOPTOM UAW APYTMM BUAAM aKTMBHOCTW, NOAWU MOTYT
HaxoAuTb obue Tembl AnA obuleHMA, y3HaBaTb Apyr O Apyre 6onble, yKPennATb CBA3U U
Pa3BMBaTb APYKECKME OTHOWEHMNA. PM3MYecKas aKTMBHOCTb TaKXKe CnocobCTBYET MOBbILLEHWIO
YPOBHA 3HEpruu, yayylaeT HaCTPOEHWEe M MOMOraeT CNpaBAATbCA CO CTPECCOM, YTO B CBOHO
ouepeab MOXKET ynyywuTb obuiee NCMXONOrMYecKoe COCTOsiHME W CMocobCTBOBATL /ydlUEn
coupmanmsaumn.

PerynapHble 3aHATMA CNOPTOM MOMOTYT YKPEnuTb MMMYHHYI CUCTEMY, CHU3UTb PUCK
Pa3BUTUA PasNMYHbIX 3a60neBaHUI, NOAAEPHKMBATL ONTUMA/bHbIN BEC, YAYULINTL HAaCTPOEHME U
obliee camoyyBCcTBME.

®du3nyeckan aKTMBHOCTb  TaKKe  CMOCODOCTBYET  YAy4YLIEHWIO  KpoBOObpalleHus,
YKPEMNNEHNIO MbILLL, M CYyCTaBOB, a TaKXe yaydlleHuto paboTocnocobHOCTM opraHmMama. Nostomy
3aHMMaTbCA CMOPTOM MOXKHO He TO/IbKO PaZiv KpacuBoi Gurypbl, HO U ANS NoAadepKaHus obuiero
300POBbA.
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He o6a3aTenbHO 3aHMMATbCA MHTEHCUMBHbIMKM TPEHMPOBKAMW WM XOAMTb B CMOPT3ar,
[,0CTaTOYHO NPOCTO YBEANYUTL GUINYECKYIO aKTUBHOCTb B MOBCEAHEBHOMN XKU3HWU. ITO MOXKET ObITb
YTPEHHAS 3apaaKa, NPOTy/JKM Ha CBEXEeM BO34yxe, njaBaHWe, Mora WMAM Aaxke MpocTbie
yNpa*KHeHWs B 0MaLIHNX YC/IOBUSX.

[NaBHOE — HAalTN TO, YTO NPUHOCKT YAOBONBLCTBME U HE CTAaBUTL Nepes cOBOoM U3AULIHUX Lienen.
Harke Hebonblaa dM3mMyeckan akTUBHOCTb KayKAbl [eHb yXKe OyaeT OuyTUMO MOJIOKUTENbHO
BAMATb Ha Balle 310POBbE M HAaCTPOEHME.

BbisoAapbl

[loKa3aHo NoNoXKUTENbHOE BAMAHME GUINYECKUX YITPAXKHEHMI HA NMCUXMYECKOE 34,0POBbE.
MoCTOAHHAA GU3NYECKANA aKTUBHOCTb TaKKe MOXKET 3HAUMTE/IbHO YYYLLIMTb Ka4ecTBO CHa. TaKKe
MMEIOTCA I0CTaTOYHbIE J0Ka3aTe/1bCTBA TOT0, YTO GM3NYECKME YNPAXKHEHMA YayYLLAOT CUMNTOMbI
[enpeccum n TpeBoru. BaXKHbIM aCnNeKTOM B COXPaHEHWM WM YKPEnJeHUU 340PO0BbA, Pa3BUTUM
duM3MYecKkMx cnocobHoOCTEN y4yallMXcA B MNPOLECCE OCO3HAHHOM ABUraTeNbHOM aKTMBHOCTM
ABNAeTCA NnpeameT dusmyeckasn KyabTypa.

®usnyeckaa KynbTypa urpaer ocobyto ponb B npouecce GU3MYECKOro BOCMUTAHMA
ydawmxca. OHa cnocobcTeyeT GU3NYECKOMY PA3BUTUIO YHEHMKA, @ TaKXKe Pa3BUTUIO COLMANbHBIX,
JIMYHOCTHBIX Ka4YeCTB U lyXOBHOCTW. B KOHTEKCTE LWKOAbHOTO 06pa3oBaHna pusmyeckasn KynbTypa
HamnpaB/aeHa TaKKe Ha NponaraHay 340Pp0BOro 06pasa *Ku3HW cpeam ydalwmxca, NpeaocTaBanas um
BO3MOXHOCTb BbIMONHATL YMNpPaXKHeHMA, CNoCOBCTBYIOWME YKPENAeHUIO 340P0BbA B paHHEM
BO3pacTe. B Lenom, pusmnyeckan akTMBHOCTb UTPAET KNOYEBYHO PO/b B NOAAEPHKAHWUM 30,0P0BbA U
Hnarononyyma YenoBeKa, NMO3TOMY BaXKHO BK/tOYATb €e B MOBCEAHEBHYH KU3Hb.
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CpeaHeBeKoBast BOCTOYHAA MUHMATIOPA U
M306pa3nTENBHOE UCKYCCTBO 3MOXM
Kagxap, Kak MICTOYHMK COBPEMEHHBbIX
TaHLEeBa/IbHbIX KOCTFOMOB, aTPUOYTUKM,
ABunxKeHuin B AsepbangxaHe

[ycemHoBa Adar berok ara rbi3bl
LOKTOP $UI0COPUM MO UCKYCCTBOBEAEHWIO, CTAPLLIMM HaYYHbIN COTPYAHWK VIHCTUTYTa

APXMUTEKTYPbI M NCKYCCTBA HauMoHanbHOM akagemum Hayk AsepbanixaHa

AsepbaiaykaH Ha NPOTAXKEHUN BEKOB TEPPUTOPMANBHO M NONUTUYECKM BXOAMA B COCTaB
PA3/IMYHbIX MMNEPWUI, CaM AENNACA Ha CMeHslWwMe Apyr Apyra rocyAapcTsa, noAsepranca
HalLleCcTBMAM, 3aXxBaTaM, BOEHHbIM AENCTBUAM, BNUTbIBAA B cebA pasHble Ky/NbTbl, BEPOBAHMA,
penurnn. ostomy asepbanaraHcKkMin Hapon Bobpan B cebsa Takoe TecHO ChnaeTeHHoe
HacnoeHue KyabTyp, UCKYCCTB, 0Obl4aeB, pUTyanoB, KOTOPOE, C OAHON CTOPOHbI CO34an0 APKO
BbIPa*KEHHYIO Pa3BUTY0 MHAMBMAYANbHOCTb HApoaa, C APYroi CTOPOHbI eCTECTBEHHYHO CBA3b,
OBULIHOCTb CO CMEXHbIMW BOCTOYHBIMW KYNbTypaMmM M MCKYCCTBAMW. HaumHaa c apeBHEenwWwmx
BpemeH — LlUymepbl, MaHHa, Mwnuama, AtponaTeHa, CacaHuipl, apabckoe HallecTBue,
Cenbaxyku, WunpeaHwaxm v dnbaernsmabl, MoHronbl, 3nexaHnasl, Tumypunael, Fapa-KotoHny,
Ar-KotoHny, Cedesuabl, Adwapbl, Kagskapbl, pacnag KpPynHOro rocyaapcrsa Ha Meskue
asepbaiiarkaHcKme xaHcTBa, nocae MNoamnctaHckoro (1813 roa) n TypKMaHYalicKoro 40roBopos
(1828 ron) BxoxAaeHWe B coctaB Poccuinckon mmnepun: AsepbanaKkaH SBAAETCA AYXOBHbIM U
dU3NYECKMM HOCMTEeNnem BCeX 3TUX Ky/abTyp, BNMTaB B cebe pasnyHble AyXOBHble U
MaTepuanbHble HACN0EHMA BOCTOYHbIX WMMMEPWUN. MCKYCCTBO »KMBET He TOJIbKO B CBOEM
CaKpa/ibHOM UCTOPUYECKOM NEPBOUCTOUYHMKE, HO U B peaibHOM GU3NYECKOM NPETBOPEHUN €ero
HOCUTenNewn, y KOTOPbIX OHO BMOPUMPYET, MeHAETCA, Pa3BMBAETCA BO BPeMeHW. [103ToMy Mbl
HaXoAMM WAEHTUYHOCTb B CPeAHEBEKOBbIX BOCTOYHbLIX MMHMATIOPAX Pa3HbIX LUKOA AAHHOrO
PErvoHa, a TaKXKe CXOXKEeCTb ABMMKEHWNI, NO3 M TaHLLEB PA3HbIX KO/, pPaCCMaTPMBaeMble B HalleWn
cTaTtbe.

AzepbalKaHCKOe TaHLEeBa/NbHOE MWCKYCCTBO BeAET CBOM KOPHWM C  PUTyasibHO-
0b6pAAOBbIX, MarM4yecknx npeaCTaBAEHWUN, CpPeaHEBEKOBbLIX PENUTMO3HO-MUCTEPMANBHBIX
pUTyanos, cyGUIMCKON NNACTUKKM, HAPOAHbIX KaNeHAAPHbIX, ObITOBbIX NPAa3AHECTB M T.A4. U, KaK B
MCTOPUYECKOM N XYA0KECTBEHHOW NuTepaType, Tak U B CMEXHbIX BMAAX MCKYCCTB 3TO MMeeT
WKpoKoe 1 rnybokoe ocsellleHWe. B yacTHOCTH, Knagesem MHOOPMaUMM O KecTax, Nno3ax B
TaHUaX, KOCTIOMOB, aTPMOYTUKM HACbILLEHHBIM MCTOPUYECKOM KOHKPETHOCTBIO M CMbIC/IOBbIMM
TOHKOCTAMM, ABNAETCA a3epbaiKaHCKana cpeHEBEKOBAA MMHMATIOPA, 0COBEeHHO Tebpu3cKan
WKOMA MUHMATIOPbI - MUHUATIOPbI HEMPEB30MAEHHOrO XyA0XHUKA CynTaHa Myxammea v ero
YYEHMKOB M LUIMpPEe- BOCTOYHblE CpeAHEBEKOBble MWHMATIOPbl. Kak HEOAHOKpPATHO oTmevan
M3BECTHbIN MMHMaTIOpoBea Kepum Kepnmos, asepbaiigKkaHckaa cpeaHeBeKoBaa MUHMATIOPA
ABNAETCA HEMcYepPnaemMbliM NCTOYHUKOM MHDOPMALIMK HE TOSIbKO MCTOPUYECKNX CODLITUIA, ObiTa
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TOro BPEMEHM, HO M KOCTIOMA, TaHL@, My3blKa/ibHbIX MHCTPYMEHTOB M T.4. [1BOPLOBbIE CUEHKM C
TAHUOBLUMLAMM, CLEHKM C JepBuIaMKM, OXOTbl, MNpPa3aHecTB W T.4. ABAAOTCA 6e3aHOoM
BAOXHOBEHUA /1A TBOPYECTBA KOMMO3UTOPOB, AMOPETTUCTOB, Xxopeorpados, XYAOXKHWUKOB,
MCNOJIHUTENEN COBPEMEHHOro asepbaiiaskaHckoro 6anetHoro cnektakna (Mnan.1,2). O
BOCTOYHON CpeaHEeBeKOBOW (B 4YacTHOCTW, a3epbal)KaHCKOM) MUHMATIOpPEe, Kak o
Hemcyepnaemom TBOPYECKOM MWCTOYHMKE BAOXHOBEHMA TOBOPAT Takue Bblaatolmecs
cueHorpadbl, kKak C.Bupcananze, T.Hapumanbekos, T.Canaxos, T.Tanpos, P.Mcmainnos un ap.
BbigatoLmiica banetmelictep COBPEMEHHOCTH HOpwnin FpUropoBuy, NOMMUMO
BOCTOYHOM TaHLEBA/NbHON MNAACTUKM, BAOXHOBAEHHbIN TaKXe U BOCTOYHOM CpeaHEBEKOBOM
MWHNATIOPOM, co3aaBan xopeorpaduio baneta «JlereHaa o NobBM» A.MenrMKoBa «Kak CMeHy
MO3TUYECKMX «CTPOd» BOCTOUHbIX «Ta3eni», HecyLMX NOTOK YyBCTB, Mbicaen». banetmencrep
Tamunna Lnpannesa roBopuaa, YTo M3blCKAHHAA BOCTOYHAA NaacTUKa 00pa3oB B MUHMATIOPaX
nomorana el co3naBatb xopeorpaduyeckmini pUCYHOK B nocTtaHoBke 6aneta «Pact» Huazw.
Takune banetsbl, Kak «[eBnuba bawHa» A.baganbennm, «Cemb KpacaBuu» K.Kapaesa, «/lereHaa
o nobeu» A.Menunkosa, «TbicAa4a M oAHa Houyb» ®.AmupoBsa, «Pact» HMASKM M Ap. NOAHbI
TBOPYECKMM MNEpPeoCcMbICIEHMEM aBTOpPaMu  a3epbanaKaHCKOM MUMHMATIOpPbl. OHWM  TaKke
HacbllWeHbl a3epbalaKaHCKMMKM  MEHTaZlbHbIMM  TaHLEBaNbHbIMKM  ABUKEHMAMM  (baneT
«deBunyba  bawHa»  A.bapganbeinnn, xopeorpad  T.Anmacsage), BbIpasMTEAbHbIMWU,
MCUXONOTNYECKN 3HAYMMbBIMM  KECTAaMM M BOCTOYHbBIM TaHLLEBA/IbHO-NAACTUYECKMM PUCYHKOM
(baner «JlereHaa o nwbBU»  A.Mennkosa, xopeorpad HO.Mpuroposu4), TrpPOTECKOBOW
XaPaKTEPHOW M MYMKECTBEHHO LLIapPCKO- YTOHYEHHOM TaHLEeBaAbHOW MaacTukol (banet «Tbicadya
M oaHa Houyb» ®.AmmpoBa, xopeorpad H.Hasmposa) 1 ap. BbiTb MOMKET B TOM M NPUUYMHA UX
MMPOBOTO ycnexa, YTO OHW NPONUTaHbl MEHTA/IbHbIMW OCHOBaMM a3epbanaKaHCKOM KyNbTypbl -
CpeZlHeEBEKOBOM MMHMATIOPOM, TaHLLEBAbHbIMM ABUKEHUAMM, NO33UEN, MYTAMOM.

N3BeCTHbIN y3DEKCKMIM MCKyccTBOBeZ, 3yxpaxom PaxuMmoBa Takke oTmevaeT 60ratcTso
MCTOYHWKA CPEAHEBEKOBbIX MWHMATIOP: «BblpasuTenbHble, HO /NlAKOHMYHblE AaHHble
MMCbMEHHbIX MCTOYHWMKOB O MYy3blKa/lbHOM Ky/abType 3TOM 3MoxM AononHAeT TemypuacKas
MWHWATIOPHAA *KMBOMKUCH K. XIV-H. XVBB. BbINOAHEHHbIE Ha CIOXKETbI MONYAAPHOMN KNacCUYecKom
nutepatypbl (Pupaoycn, Husamn, dxamm, dexnesn, Hason n ap.) B CamapKkaHge, Wnpase u
lepaTe MUHMATIOPbLI AAKOT 3pMMOE NPeAcTaBAeHNe O My3blKa/lbHOM UHCTPYMEHTAPWM, COCTaBe
aHcambnel, ob/MKe My3blKaHTOB M TaHLLOPOB, MX OAEXAE, MecTe MyTPpMOOB - My3bIKaHTOB-
MCNONHUTENEN B COLMANBHOM CTPYKTYpE 0bLLecTBa».

Tak Kak M300pasuTeNibHbIM  pAd  MUHMATIOP -3TO  BbIPA3UTENIbHO CXBAYeHHOE,
XY[JOXECTBEHHO MPEenoJHeCceHHOe MrHOBEeHMe ObiTMA (XOTA Tyda B/IOXKEHa MHOrospycHas
3TanHOCTb M306pakaeMbIxX NPOLIECCOB), TaHeLl 34eCb NPUCYTCTBYET Kak 60raTto apaHX1poBaHHbIe
no3bl WU ABUM¥eHMA, 6oraTo AeKOPMPOBAHHbIE KOCTIOMbI, pa3dHoobpasHaa aTpubyTuKa u T.4., U
6b1710 Hbl reHNaNbHO CeroAHsA co3aaTh M3 HUX PeasibHO KOHKPETHbIN TaHell. [T03ToMy, Ham KaxeTcs
MHTEPECHbIM PACCMOTPETb BOCTOYHYIO CpPeAHEBEKOBYID, B TOM 4ucie U asepbaligrkaHCKyto
MUHMATIOPY, KaK UCTOYHUK MHDOPMaLUMM 0O MCTOPMYECKM CIOMKMBLLMXCA MNAACTUUYECKMX ABMKEHUI
M NO3, KOCTIOMOB, aTPUOYTUKM — OCHOBbI TaHLA, CTO/Nb NJ0A0TBOPHO M BblpasuTesibHO Horato
MCMONb3YEMbIX B COBPEMEHHOM a3epbalaKaHCKOM TaHUEeBa/sbHOM  MCKyccTBe. KakoBa
MCTOPUYECKas PeasibHOCTb MPUCYTCTBMA TaHLA M TeaTpasibHbIX NPeAcTaB/eHNN B CpeHEBEKOBOM
BOCTOYHOM MPOCTPaAHCTBE?

B rnase «[lpa3gHuKM» cBoel KHUMM «MycynbMaHCKnin PeHeccaHc» A. Meu, oTmedas
YCNOBHOCTb «BHELLHEro HaneTa ncaama» MyCcy/bMaHCKMUX NPa3aHUYHbIX 06psa08, Nucan: «B aToT
NeHb (Npa3aHMK WecTBMA K TeMHUUpbl Mocnda 6am3 [xkm3bl - A.l.) ycTpanmBanncb BCEBO3MOMKHbIE
Pa3BAEYEHNA, NPeACTaBAEHUA (CaMaKaT), MUMMYECKME CLEHKM (XMKalhaT), TeHeBOW TeaTp
(xmmiran)». N pnanee: «B barnaae naBanu npeacTaBneHMs (camazKaT) B MacKax Jaxke nepej
CaMMM Xanndom». Hanmume TeaTpann3oBaHHbIX NPeACTaBAEHNI B PENUTMO3HbIX NPa3aHecTBax
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PACKPbIBAET HUTU NPOHMKHOBEH WA 0OYCN0BNEHHbIX, Pa3paboTaHHbIX NNACTUYECKMX PeLlEeHWI- No3
M TaHUEBANbHbIX ABMXEHMIA - B AYXOBHbIA apceHan BocToKa, MOKa3blBaeT, KaK BOCMMTbLIBANOCH
XY[O0XECTBEHHO-3CTETUYECKOE  BOCMPUMATME BOCTOYHOIO WMHAMBMAYYMA, KaK pa3BMBa/CA
00yCNOBNEHO ACHbIM, BbIPA3UTENbHbLINA, YHUBEPCA/bHbIN B CBOEM PErMoHE NAACTUYECKUIA
TaHLLeBa/IbHbIN A3bIK.

CpenHeBeKoBbIM TaHel AzepbaiiakaHa chopmMpoBasca Kak ABOPLOBLIN, Tak U HAPOAHbIN,
GONbKNOPHbLIA. [BOpLOBbIE AEBYLWKWM, KAaK Mbl BMAMM B M300paKeHMAX CpeaHEBEKOBbIX
MWHKNATIOP, B OMMCAHUAX MCTOPUYECKMX XPOHMK, B MOSTUYECKMX NPOM3BEAEHMAX CPeAHEBEKOBBA
4acTo C KacTaHbeTaMu UM Henbeku- Aactn (Habop 6atoael) UM NanoYKaMm U NAATKAMM B PyKax
n BybeHUuaMM Ha HOrax rpauMO3HO- YTOHYEHHO TaHUEBaNM NoA4, W3YMUTENbHYH My3bIKy
asepbanarkaHCKnx ydeHbix My3bikoBeoB Xl Beka Cadu aa - [AnHa Ypmasn, XIV Beka Abaynragmpa
Maparan n ap. B cBoel napHo muHKMaTiope «TaHel, AepBULLIEN» 3HAMEHUTbIM NPeacTaBUTENb
MWHNATIOPHOM WKoAbl AsepbairaykaHa Myxammean (? — 1580) um300parkaeT HapogHoe
npeacTaBneHne «TaKe OKHY», YY4aCTHMKM KOTOPOro —AepBMWW TaHuyA, yaapAT B 43¢ U
BNPUMNPbLIXKKY 03BYYMBALOT rawwbirek. A. Maparau n3obpen My3blKaabHbIA MHCTPYMEHT, COCTOALL MM
M3 Yall, U3AAKOLLMX 3BYKM pa3Hbix BbicOT (Kaca Aactu). OH MCNONHAN Ha HEM MHOXECTBO NMeceH,
MYramoB ¥ TaHLLEB CBOEro BpeMeHW. B Heganekom NpoLwiom Mbl Hbian CBUAETENAMM UCMONHEHWA
Ha Yalax GObKAOPHbIM aHcambiem «Mpe».

ObpatMmca K npumepam: npekpacHaa MUHMaTopa CyntaH Myxammena «MUKHMK
B/OOIEHHbIX», UAMOCTPUPYIOLWAA pyKonuch amBaHa Xadusa.1520-1530, xpaHawasaca B Mysee
®orra, Kembpunax. Ha doHe TanHCTBEHHOM FNYLIM PACKOro CaZia BbICBEYMBAKOTCA APKMMM NATAMM
CUNy3Tbl BNOBNEHHOM Napbl, pa3melleHHOM No TPaAMLUMK B LEHTPE MUHUATIOPbI, BA3b CUIY3TOB
NPUCAYTM WU My3blKAHTOB OOPaMAAOT BEHOK KOMMO3WMUMM MUHMATIOPLI, a NocpeauHe age
TaHUOBLLMLbI B M3bICKAHHOM M3rMbe CTaHOB C NAATOYKaMM B NAA0HAX Kak Dbl MOKa4MBatoTCA B
PUTMax My3blKW. Y OAHOW TaHLOBLUMLI OAHA PyKa MOAHATA, BTOPAA pyKa OTKMHyTa Haszag. Y
BTOPOMN TaHLOBLMUBI 06e PyKM rPaLmMo3HO OTKMHYTLI 3@ KOpnyc Tena. AHaNorMYHble ABUKEHMA
NPUCYTCTBYIOT B a3epbaAKaHCKOM HaUMOHANbHOM TaHLe WM CerofHsa, NpUTOM C aTpubyTuKOM
nnaToykos, «aede» - HBybHa, HAtOAEL, C HAaNepPCTKaMM, MANEHbKMX «apMyZbl» CTaKaHYMKOB B
NAalOHAX, KOTOPbIE B TAaKT My3blKM M34at0T NPUATHOE 3ByYaHue (Mnn.1,2,3). YTOHYeHHY NAacTUKy
CMNY3TOB TAHUOBLIML, Mbl Takxe Habaogaem B 6aMCTAaTENbHOM MUHMATIOPE, OTHOCALLENCA K
pykonucn « Kynamat» Amup Xocpos [Adexnesu (Mnn.l) : 3pecb GOHOM CAYKUT apxXMTEKTYpa,
ybpaHHaa pocChbinblo M3pacuUoB, B LEHTPE - TPOH C LWAxom U BO3Nt0OAEHHON, AMaroHaabHbIMK
pPALAMM  CMYCKAKOTCA CUAYSTbl MPUCAYXKHUL, My3blKaHLW, NPUABOPHbLIX U B LEHTPE HUMKHEMN
nepegHen 4acTM MUHATIOPbl - TAHUOBLUMUBI B M3rMbax MAACTMKKM Tena u pyk. AHaNormyHble
NO3MLMK PYK M TeNa Mbl HabKOAaEM B COBPEMEHHbIX a3epbanaKaHCKMX TaHLaX, MPUTOM NO3NLMM
FON0BbI- PYK, FO0BbI-HOT (TAaHLOBLLMLbI ABUratOTCA BAEBO, @ F0/10Ba —BMNPABO, PYKM PACKMHYTbI B
BBEPX M CTOPOHY, B N1AJ0LLIKaX KaKKOMMOHMPYIOLWMEY MNIAaTOYKN) MMEIOT MHOXECTBO pa3paboTok
COBpPeMeHHbIX a3epbanaraHckmx xopeorpadoB, Takmx Kak P. [xanunosa, A. Aunbbasn,
A.Abaynnaes u ap.

BoratcTBO MAACTUYECKMX MKECTOB, He TO/NIbKO B CMbIC/IOBOM OTHOLWEHWM CBA3bIBAIOT
nepcoHaxken a3epbanaKaHCKOM MUHUATIOPbI, ODbIFPLIBAIOT CHOXKET, HO M 3CTETUYECKU U
3MOUMOHaIbHO 060ralwaoT X, KOMMNO3MLMOHHO CO34at0T NJABHOCTb PUTMUYECKMX NEPEXO/0B,
BEHOK, CMn/eTas BA3b CWAY3TOB B MpuyyaamMBbln abpuc. Boobuie, noparkaeT MAacTUYHOCTb
0bpa3oB, M03, »KeCcToB, MNaaBy4YeCTb KOMMNO3MUMOHHOIO peweHna a3epbaigKaHCKMX
CPpelHEBEKOBbIX MWHMATIOP. KaxeTcA, WX MNepcoHaXkKM He XoAMAW, a cTynanau, obnaganu
COBEPWEHHON TMOKOCTbIO, rpaunen, apTUCTUYHOW BbIPA3UTENbHOCTbI, COBEPLUEHCTBOM
nponopuwnit. B cpefHeBeKOBbIX BOCTOUYHbIX MUHMATIOPaX Mbl HAbt04aEM MHOXKECTBO MUHMATIOP
¢ TaHuoBWMUamn («Kynnmat» Amunp Xocpos dexnesu, 60-80 rr. XVI Bek; «Xamce», Husamu, XVI
BeK, My3sei nckyccts, XotocToH, CLLUA n ap.).
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PaccmaTpuBana cpeaHeBEKOBble TeOPWU3CKMe, repaTCKue, LWMPA3CKMe, Ka3BUHCKME,
ncharaHckme, 6bargaackve W Ap. MUHMATIOPbl  Mbl  OBHAPYXMAM  MHOMO  aHANOTUYHbIX
TaHLLEBA/IbHbIX MO3, }XeCTOB, aTPUOYTUKM B pyKax TaHLOBLIML, SN1EMEHTOB KOCTIOMA, FO/IOBHOTMO
ybopa u T.4. 3TO HaBeNO HAC Ha MbIC/b, YTO MOMMUMO CNeLUNPUYECKNX, MECTHbIX 0COBEeHHOCTEN
NPUAOBOPHbLIX TaHLEB, CyWECTBOBa/ OAMH MEPBOUCTOYHMK MAM KX OblNO HECKONbKO, W
XapaKTepHble CYLLECTBEHHbIE YepTbl KOTOPbLIX APYrMe LIKOAbl TWaTe/JbHO BOCMPOM3BOANAM,
oboralas, passmBaa MX CneuMPUKOM CBOEro pervoHa. 1o UCTOPMYECKMM WMCTOYHMKAM Mbl
NPEeKpPacHO BMAMM, YTO BblAAOWMECA 3aBOEBATEIM- NPABUTENN, OObeANHAA 3aXBaYEHHbIE UMUK
PErvoHbl, CMEeLNBAA UX KYAbTypy M TPaauuMM B OAMH LUMBUAM30BAHHbLIA KOTes, CO34aBanu
H6naronpuATHbIE YCNOBMA ANA PA3BUTUA HayKM, MO33MM, CO34aHUA MAHYCKPUMNTOB, MUHMUATIOP
ONs pyKonucen, NpuaBopHOro TaHLEeBabHOMO MCKyCcCTBa M T. 4. Tak, B Havane 1430-bix roaos
npasuTenb [epata bancoHKyp npurnacun w3 Tebpusa Tpex W3IBECTHbIX MacTepoB A/
M3roTOBNEHWNA PYKOMMCHOTO aibboma, No yxke nmetolemyca obpasuy anbboma cyntaHa Axmezaa
n3 bargaga. OamH 13 aTux mactepos — Cenna Axmes HaKkkall- CcTan yymTenem BblAatowerocs
repaTckoro MmHuatiopucta bexsaga. Tebpuscknin xyaoxHuk Mup Cema Anmn pabotan 8 MHAMM
npu ABope XymatoHa 1 Akbapa 1 cbirpas OCHOBOMONArakOLLY POJb B CTAHOBAEHWM MOTO/1bCKOM
WKObl MUHMAaTIOP M T.A4. CbiH Bblaatolleroca asepbaigKaHCKOro waxa v nosta, OCHOBATeNA
AnHactum Cedesnaos waxa Vicmamna | wax Taxmacub | —byayym cam NpeKkpacHbIM XyAOXHUKOM
M NOSTOM, B €TCTBE BOCNUTbIBAACA B [epaTe. [ocne cMepTu 0T, OH BepHYACA B Tebpus, 4yTobb
MPUHAT TPOH M NpMBe3 ¢ COBOW Lienyto CBUTY NPUABOPHbBIX XYAOXKHUKOB, N03TOB M T.4. B Tebpuse
B 3TO BPeMA BOT y)Ke [1Ba CTONIETUA Pa3BMBaNacb TeHPU3CKan WKONA MUHUATIOPHOWM KMBOMUCH
BO rnase c 6aMcTaTeNibHbIM XyA0oXKHUKOM CyntaH Myxammegom. CyntaH Myxammen, Mup -
Mycassup, Mupsa Anu, Mup - Ceng Ann, Mysaddap Ann, Myxammeam, Cagur - 6eka AsLiap U
Op.  XYAOXXHWKW- MUHUATIOPUCTbI CO3/aBajiM reHWaNbHble MUHWATIOPbI, MoTpAcatowme He
TONIbKO CBOWMM COBEPLUEHCTBOM, HO WM MHOOPMALMOHHOM HACILEHHOCTBIO YKN3a4a KWM3HM,
0b6pAn0B, aAPXMTEKTYPbl, KOCTIOMOB, MUMWKM, TaHUA, MO3 W KeCcToB, My3blKa/bHbIX
WHCTPYMEHTOB, *XMBOTHbIX U T.A., N OHU ABAAINCH APKMM MPUMEPOM 3CTETUYECKOM HAaNAEHHOCTH
CMHTEe3a npekpacHoro. Ho koraa bex3an npubbin 13 MepaTa B Tebpus, Tenepb y»Ke OH BHEC
CBEXYIO CTpYto, 0boratun cTunb TebpMU3CKOM WKOMbI MUHMATIOPLI, KOTOPasa B CBOK ovepeab
NOB/IMANA HA CTAHOBAEHUA APYIUX KON MUHUATIOP CMEXHbIX CTPaH M UMena U3ymuTenbHoe
npoaokeHne B Kaarkapckoi xmsonucn koHua XVIII — Havyana XX Beka (Mnn.2). Ha UBOMMUCHbIX
npousseaeHnax Kaa)kapckor anoxm mbl BUAMM Bonee KpynHble M300parkeHua TaHLUOBLLML,
CMEHMBLUMX CTUb KOCTIOMOB, TOJI0BHOrO ybopa, CaMoro CTUAa npenoAaHoweHuna. Ho aABuxkeHuA
PYK C TEMU e KaCTaHbeTaMM, MOJOXKEHWNA FTO/TIOBbI, PYK M HOT HECYT BCE Ty e BapMaHTHOCTb U
passuTUE (Hanpumep, «AKpobaTka») HabatoaaemMbix HaMM TaHLLEB B MUHMATIOpPax cedpeBnacKoro
nepvoaa. M3BecTHbIM amepuKaHCKniM xopeorpad W MCKyccTBoBed, npodeccop Jlaypenb
Buktopma [peit nucana: «Bo BpemeHa auHactuin CedeBnaos w  KagykapoB npu WX
NOKPOBUTENLCTBE ObINN CO34aHbl 601ee NPeCcTUKHbIe YCA0BMA ANA TaHLEB. XapaKTepusyembli,
KaK «U3SLWHbIN, TOHKUA WU NMOAHBIA CUMBOJIMKKU W 3HAYEHMAY», NMPUOBOPHbLIMA TaHel, pacuBes.
CueHbl NPUABOPHbIX Pa3BaEYEHUI, TaKME, KaK 3HAMEHMUTbIE KapTMHbI B MicdaxaHe - nsobpaxkator
TaHLLOPOB, BbICTYNAOLWMX Ha NPa3aHeCcTBax, oOA4eTbiXx B boratble TKaHW M yKpaweHua. MaaeHne
AnHacTum Kagxkap B8 1925 roay Hapywumao npeemcTBEHHOCTb MPUABOPHOrO TaHUA; XOTA B
coceaHmx 06NacTAX, TaKMX KaK byxapCKuih amupaTt, Tpaauumm He Oblan  yTepsaHbl, a
nepefaBanucCb Yepes CeEMbM».

ITak, pacCMOTPEHHbIe HaMW MaTepuanbl NOKa3anu rnybokMe KOPHW U NpeemCcTBEHHOCTb
ABWKEHWI, MUCNONb3yEMbIX B COBPEMEHHOM a3epbaraaHCcKoM TaHue. OHM mmetoT Boratble
TPaAMLMM, KaK NOKa3anu n3obpaxeHma C TaHLOBLMLAMM, BbIABIEHHbIE HAMM B CPeHEBEKOBbIX
BOCTOYHbIX (B YAaCTHOCTW, TebpU3CKMx) MmnHmMaTiop. AsTop B 2012 rogy Ha MexXayHapoaHOM
Hay4HOM CUMMMNO3NyMe, nocsAweHHoOMYy 90-neTuio AeUCTBUTENbHOMY uYaeHy HaluMOHanbHOM
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Akagemum Hayk AzepbaiiarkaHa, Mepoto CoseTckoro Cotosa 3um Myca ornbl byHuAaToBy, nocne
TWATENbHOrO M3y4yeHUA maTepuana, caenana [AoKnad Ha Temy: «TaHeu, B M300parkeHWu
CpelHEBEKOBOM BOCTOYHOM MUHMATIOPLI» U MPOAEMOHCTPMPOBANA  MNOCTaB/IEHHbIM eto
«cpeaHeBEKOBbIN» a3zepbalaKaHCKMIA ABOPLOBbLIA TaHel, Ha OCHOBE M03, ECTOB, MUMMUKW,
KOCTIOMOB, aTPMBYTUKM No a3epbalaKaHCKOM CpeaHEBEKOBOM MMHMATIOPE Ha  My3blKy
asepbalgkaHCKOro ydeHoro Mmy3sblkoBega XIV Beka Abaynragmpa Maparam «Haxbiwbectn»
(unn.3). Kak nokasan 3TOT OMbIT, MaTepuasabl MO TaHLEBa/lbHbIM ABWKEHWUAM, KOCTIOMaM,
aTpMbyTUKM B CpelHEBEKOBbIX BOCTOYHbIX MUHMATIOPax - MHOroobpaseH, 60orat yTOHYEHHbIMMK
OBUKEHUAMM, aKTUMBHOM aTpmbyTMKOM, oborawaloumn cpeHEBEKOBbLIA BOCTOYHbIN TaHeL, M
MMEET NPAMbIe aHaNorM B TaHLUEBaIbHOM N1aCTUKe COBPEMEHHOTO a3epbaliayKaHCKOro TaHLa.

HecTbl M nnacTMKka, KocTiom W aTpubyTuMka - 3TOT OoraTeMwnii 3MOLUMOHANbHbIN
CEMAHTMYECKUI apceHan CPeacTB BbIPaXKEHMA HaAUMOHANbHbIX OCOOEHHOCTEN, NYOUHHbBIX
MEHTa/IbHbIX MPOrpamm, MOPON YTEPABLIMA TalHbIA CMbIC/A, HO COXPaHAOWMIA MCTUHHOCTb
MMMYIbCHOTO A3blKa Ye0BEYeCTBa.

.« Kynanat» Amup Xocpos Hdexnesu, 60-80 rr. XVI seka.

Nnn.2. TaHUOBLWMLA C KacTaHbeTamn. AnHactma Kagxapos. H. XIX B.
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Mnn.3. CpeaHeBeKoBbIM  a3epbalfyKaHCKMIA  TaHel, Ha  My3blky  A.Maparau
«Haxbiwbectn». (Xopeorpad A.lyceilHoBa).
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Annotation: This article presents an overview of research on conifer phytoncides,
describing their chemical composition, biological activity and potential medical applications. We
will review the results of current research in this area, as well as the role of phytoncides in plant
defense and their impact on human health and the environment. Our aim is to emphasize the
importance of the study of phytoncides and their potential contribution to various fields of science
and practice.
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Pereletov and Kuznetsov, "Phytoncides of coniferous plants and their importance for
humans" 2019 is an article published in the journal "Medical Almanac". Analyzing this source will
help us understand the relevance of the topic Coniferous plant phytoncides and their importance
for humans.

The relevance of this topic is not only due to the wide distribution of coniferous plants in
nature, but also due to their potential medical and environmental applications. Phytoncides are
biologically active substances released by plants into the environment, which have antimicrobial,
antioxidant and anti-inflammatory properties. They can have beneficial effects on human health
as well as on the ecological state of the environment.

The choice of this topic was probably due to the interest in natural resources, their potential
impact on human health and well-being, and possible applications in medicine and ecology. The
study of conifer phytoncides is important to uncover their potential medicinal and ecological
properties, which may lead to the development of new treatments and environmental protection
methods.

Thus, the work of Pereletov and Kuznetsov, "Phytoncides of coniferous plants and their
importance for humans" (2019) emphasizes the relevance of studying phytoncides of coniferous
plants and their importance for humans in the context of medicine and ecology [1].

Ross M. A., Stepanova N. V., Gursky L. G. "Phytoncides: history, study perspectives and
significance for humans" (2018) provides an overview of key aspects of phytoncide research.
Starting with an analysis of the history of study, the authors describe the main classes of
phytoncides and modern methods of their analysis, including gas and liquid chromatography.
Particular attention is paid to the prospects for the use of phytoncides in medicine, agriculture,
and industry, emphasizing their importance to humans and the environment. Also in this study,
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the authors focus on the analysis of phytoncide properties of coniferous plants, as they are of
particular interest in the context of their antimicrobial and antioxidant properties. This will allow
us to better understand the mechanisms of plant self-defense and the potential of phytoncides in
various fields [2].

In the article Pichugin E. |. "Biological activity of phytoncides of coniferous plants" (2017)
presents an overview of the main aspects of the study of phytoncides. The history of the study of
this topic and modern methods of their analysis are considered. Special attention is paid to the
prospects of phytoncides use in agriculture. The article is a valuable resource for researchers
interested in the biological activity of phytoncides and their potential impact on humans and the
environment [3].

Coniferous plants such as pine, spruce, and juniper are known for their highest phytoncide
content. According to Chelnokova and Yavtushenko (2020), these plants secrete various
phytoncides such as terpenes, flavonoids and phenolic compounds, which have powerful
antimicrobial properties and contribute to plant health. It is for this reason that we have chosen
these 3 species of conifers[4].

Similarly, studies related to phytoncides in the journal Antimicrobial Agents and
Chemotherapy (2012) included the following methodology steps: At the beginning of the study,
researchers sample certain plant species known for their high phytoncide content or suspected
antimicrobial activity. The plant materials are then processed to obtain extracts containing
phytoncides using various extraction methods such as maceration or percolation. The extracts
obtained were then subjected to antimicrobial activity testing using standard methods such as
agar diffusion method or minimum inhibitory concentration (MIC) determination. In case of
positive results, the specific phytoncides responsible for the observed activity were identified
using assay techniques such as high performance liquid chromatography (HPLC) or gas
chromatography-mass spectrometry (GC-MS). The final stage of the study is the statistical analysis
of the obtained data, which allows researchers to confirm the statistical significance of the study
results [5].

The aim of this work is to study plant phytoncides in order to determine their chemical
composition, biological activity and potential medical applications, which contributes to the
expansion of knowledge in the field of pharmacognostic research and may lead to the
development of new drugs based on plant components.

Task will include - Analyze the chemical composition of coniferous plants in order to detect
and identify the main classes of phytoncides, such as terpenes, flavonoids, phenolic compounds
and others.

In our discussion, we reviewed the main aspects of phytoncide research, their methods of
analysis and potential applications. Based on our research in various journals, including the
Medical Bulletin of the North Caucasus and the Siberian Medical Journal, we highlighted the
importance of further research in this area. We have already selected three species of coniferous
plants such as: common pine, blue spruce, and juniper. We also selected E. coli bacteria as an
object in order to evaluate their potential as natural antibacterial agents.

List of references used:

1. Pereletova O. G. G., Kuznetsova L. V. Phytoncides of coniferous plants and their
importance for humans // Medical Almanac. - 2019. - Ne 2 (57). - C. 43-46.

2. Ross M. A., Stepanova N. V., Gursky L. G. Phytoncides: history and prospects of study //
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3. Pichugina E. I. Biological activity of phytoncides of coniferous plants // Actual issues of
modern science. - 2017.-Ne 3. - C. 67-71.
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TOMbIPAK OMbIPTKACBI3AAPBIHbIH
KYHTIPT KAPA KOHbIP TOMbIPAKTAPABIH
KYHAP/IbI/bIFbIH APTThIPYOAFbI PO/

Almnposa AlimaH OpucbekosHa
H6uonoruns, aKoNornsa NaHAepPiHiH Myfanimi, KasakctaH, AamaTtbl 0b6abickl, bankall ayaaHsl,
BakbakTbl aybinbl, «No1 ambbin aTbiHAaFbl 0pTa MekTen» MKM

AHHOmayuAa. MuKpoapTponoatapabiH  dayHanblK  Kypambl, CaHbl MeH TOMblpaKTa
)alfacybl Taxipnbe Hyckanapbl H6oibiHWa Bipkenki emec, eTe a3 menwepae kesaecedi. CaHbl
H6oMbIHWA A3, TYbICTbIK Kypambl OOMbIHWA A3 caybITTbl KeHenep - Oribatei 6acbim »KafaanFa
ne,Collembola cupek »aHe bipni KapbiMabl Mmenwepae kesgecedi. MMKpoapTPONOATap biaFan
CYMril »aHyapaap. MayblH KypTTapbl (Wybanwarnaap) ToiH skepaepae kebipek kesgecedi, cebebi
MYH/Aa 0N1ap KOPEeKTEHETIH BCIMAIK TYCIMi MON KaHe eHAeNMena,.

TyUiHOI ce30ep: KyH2ipm Kapa KOHbIp MOoNnbIpakK, MUKpoapmponoo, #ayblH Kypmsl,
Sheloribates, Zygoribatula, Oribatula, Suctobelba, Oppia, Galumna, Nothrus, Belba.

THE ROLE OF SOIL INVERTEBRATES IN INCREASING THE FERTILITY OF MATTE DARK BROWN SOILS
Ashirova Ayman Orisbekovna, teacher of biology, ecology

Kazakhstan, Almaty region, Balkhash district, Bakbakty village, state institution "Zhambyl!
Secondary School No. 1"

Abstract. The faunal composition, number and location of microarthropods in the soil are
not uniform according to experimental versions, but are found in very small quantities. Both in
number and relative composition, the dominant position is occupied by the Oribatei armor
mites,Collembola is found in rare and single - half sizes. Microarthropods are moisture-loving
animals. Earthworms (slugs) are more common in virgin lands, because the crop yield on which
they feed is abundan, and are not cultivated.

Keywords: matte dark brown soil, microarthropod, earthworm, Sheloribates, Zygoribatula,
Oribatula, Suctobelba, Oppia, Galumna, Nothrus, Belba

©3exkminiei. Kasipri Ke3ae KopliafaH opTafa aHTPOMOreHAiK acep eTy KywenreH. ATa-
H6abanapbiMbl3AblH, alTbiM KETKEH ©CMETIH OpbIHAAMN *KaTKaHAap CaHbl KOKTbIH, Kacbl. [anaa
TabyApblH ¥KO/NblHA TYCE OTbIPbIM, KYHAP/bl }KEePAep bICbIPANChI3 *KblPTbIAbIM, WANFbIHABIKTAP MEH
KannbiMblAap, aybll LWapyallblibliFblHA MaldanaHbiNaTblH Kepaep Aerpagaumara yllblparaH.
3epTTey HbiCaHbl CyapMasbl KYHTIPT Kapa KOHbIp TOMbIpakTapAa cyapydblH ap TypAi TacinaepiHae
KoHe OuoKemipai nanaanaHyga MMKpo3oodayHaHblH — MHAMKATOPAbIK — PeaiH  3epTTey
H6onfaHAbIKTAH TOMbIPAK, *KaHyap/iapbiHa TOKTaNbIN KeTeMik.

ToMbIPaKTbIH, sKaHyapaap a/emi e3iHiH TypAaik Kypambl BOMbIHWE anyaH TypAai 6oabin
Keneni, an onapapiH 6muomaccacel HKeppaeri OyKin KaHyapnapablH, maccacbiHaH bipliama acbin
Tyceni. EH Ken Ke3aeceTiHi BybIHaAKTbINAP TOObI, 0NapAblH OypbIH FblnbiMFa Benricis 6onfaH KaHa
TypAaepi awbinyaa. byblHAAKTbINAPAbIH, illiHAE eH KeH TapanfaH byHaKkaeHeninep Knacbl, 0NapabiH,
yneciHe bapnbik Typaepaid, 70%-bl Teai. Epecek byHakaeHeninep skaHe onapablH, depHacingepi
ToMbIpakTapAblH, Bap/ablKk TUATEPIHIH, TYPAKTbl MeKkeHaeywinepi 6oabin Tabblnaabl. bipaecTikTeri
HapAblK Tipi aF3anapaplH, ap anyaH TonTapbiMeH Oipre onap TonbipakTbiH KyHap/iblablFbiHa ceben
60naTblH, TOMblpaKTafbl OMONOTMANBIK YPAICTEPAIH, TYPaKTbl Tene-TeHAIrNH KamTamacbl3 eTyre
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kKabinetti [1]. TonblpakTbiH, TYMIPLWIiKTI BOAYbIHbIH, ©3i TOMbIpaK M»aHyap/apblHbiH, Kbl3MeTiHe
Tikenel 6HannaHbICTbl. TOMbIPAKTbIH KYHAPAbIIbIFbIH KanbINTaCTbipyFa KaHyap/apdblH KaTbiCy
mMmacesieciH 3epTTey XIX facbipablH, 70-*KblngapbiHbiH, asfbl MeH 80-wwi blagapbiHbiH, 6acbiHAa
bacTangpl.

AfbI/NILLbIH 9HTOMOAOrbI B.Knpbu [2] ecimaik KanablKTapbiH blAblpaTyAarbl XaHyapiapabiH,
(TepMUTTEPAiH) MaHbI3bIH 63 }KYMbICbIHAA anfal peT kepceTTi. LybaniwaHaapabiH KbI3MeTi KaHe
onapAblH, TOMbIPAKTbIH KyHap/abl KabaTblHbIH, Ty3iAyiHAEr PeniH 3epTTey epeKklle OpbiH anagpl.
OcCbIHAA@MN KYPri3iNreH 3epTTey KYMbICTAapPbIHbIH, HaTUXKenepiH bip mesringe B. MeH3eH (Hansen,
1877) woHe Y. NapsuH (1882) kapuanaapl. Atan antkaHaa Y. [dapsuH [3] eH, anfaw KepaiH,
TOMbIPAK, KAMbINFbICbIHbIH, KanbiNTacyblHbiH, MaHbI3abl 6ip ¢akTopbl peTiHAe TomnblpakTa
MeKeHAENTIH OMbIPTKACbI3A4apAblH, KbI3MeTiH 6afanaabl. OHbIMEH KaTapaac TOMbIpaK 3epTTeyLli
fanbim B.B. [lokyyaes [4] e3iHiH «Pyccknit yepHo3em» aereH eHberiHae, TonbIpakTbl MEKEHAEMTIH
YKaHyap/apAdplH, 6Te Ken MeslepiH aTtan eTe OTbIpPbIn, TOMbIPAKTbIH, KYHAPAbIIbIFbIH apTThipyaa,
TOMbIPak, KabaTTapblHbIH, KYPbIAbIMbIH XaKcapTyAafbl 0NapAblH, pesiHe epeKlle Ha3ap ayaapfaH.
[oKky4yaeBTbiH 3amaHgacbl M.A. KocTbiueB [5], 3KCMNEPMUHTTIK 3epTTeynepliH HaTuxKenepiHe
CyMeHe OTbIpbIM, Kapa ToNbIpaKTapAblH KaablNTacyblHAa *KaHyapaapablH eneyni pen aTkapaTblHbIH
atan anTTbl. TONbIPaKTbl 3epTTeyre OCbIHAAN KeLeHAi *Ooa rymyc Ty3eny ypaiciHae 6MonornanbiK,
baKTOpAbIH, PONIH HaKTbl bafanayFa *KaHe ToNblPaKTaHy KaHe 300/10TMA FblbIMAAPbI apacbiHAAFbI
TbIfbl3 6alMNaHbICTaPAbIH, AaMYyblHA KaFaan Kacadbl. COHAaM-aK abMOTUKANbIK KaHe BUOTUKANbIK,
baKTopnapablH *KUbIHTbIFbI PETiHAE TOMbIPaKKa Kasipri 3aMaHfbl KO3KApacTbliH KajbiNTacyblHa
cebenkep 6onapl. Ananaa, Tonblpak Ty3y YpAiCIHAEr KaHyapiapAblH HaKTbl peniH Oaranay
KeMiHipeK Bonabl *KaHe aybin LWapyallblablfbl XXaHe OpMaH Lapyallbliblfbl AaKblNAAPbIH KOPFaY,
TOMbIpPaK KYHap/AblAblfblH CaKTay *KaHe 6HIMAINIKTI apTTblpyAblH, MNPaKTUKaAbIK MIHOETTEPIH
WwelwymeH 6ainaHbicTbl 60nAbl. TOMbIPaK KaMblaFbiCbl OHbl MEKEH eTyllinepmeH bipre ambeban
HMONOrMANBIK CiHipyLWi, nacTaylwbinapabl 6erTapanTaHablpyllbl KaHe 2p TYpAi OpraHMKanbik
3aTTapabl MUHepanunsaumanayllbl peniH atkapaabl [6]. TonbipakTbiH, 6ip Waplibl MeTpiHAE eKi
MbIHHaH acTam ipi ToMbIpak OMbIPTKAcbI3aapbl Tipwinik eteai [1]. TonblpakTa MeKeH eTeTiH
OMbIPTKACbI3AAP KelleHiHAe OpraHuWKanblk KanAblKTapMeH KOpeKTeHeTiH canpodartap Kannbl
3o0MaccaHbliH, 80%-4aH acTaMblH  Kypanabl. ©3 iweri apKblabl ©CIMAIK KaHe Tonblpak,
KanAblKTapblH ©TKi3e OTbIpbIN, canpodartap 0/apdblH MeXaHMKa bIK blAblpayblH Ky3ere acbipabl
OHEe MUHepanabl maccameH apanacTbipaabl. Onap TOMbIPaKTbiH Kapa LWipiHAi KabaTbiHbIH,
Ty3inyiHe faHa KaTtbiCcbin Konmanapl. CoHAaal-ak, TOMbIPaK KecKiHi 6oMbiHIWA OpraHnKanblK,
3aTTapAdpblH, »KalFacybliHAa Aa Y/AKeH pen aTkapaabl. Canpodartap ecimaik KanablKTapblHbIH,
blAblpayblH Kblndamaatagsl. Onap eciMaik KandblKTapbiH TiKenen eHAen KaHa Konmawngpsl,
CoHAan-aK MWKpoar3anapabiH OenceHainirii apTTbipadbl. Tonbipak KaHyapaapbl HboamaraHaa
MUKPOOTap eciMmaik KanablKTapblH eKi-anTbl ece 6asay biabipaTadbl. TOMNbIPaKkTbiH OeTKi KabaTbiHa
YOHEe TOMbIpaKTblH, TOMEHri KabaTTapblHA ©3 3KCKPEMEHTTEepiH TapaTa OTbIpbIn, TOMblpak
aHyapaapbl MWKPOOTapablH TipWiniri »koHe Kebeloi YWiH KOoNahabl »Kafdal »Kacangbl.
CanpodartapablH, iweriHae muKpodaopa eKinaepiHiH, »Kanna Aamybl YWiH KONakfbl »Karfaan
acanagpl [7]. OpraHuKanblk 3aTTbiH ©3repy YPAICiHAE ACYHbIKTbI bliAblpaTyLbl1ap *aHEe a30TThl
BekiTywi aMMOHMOUKATOP MUKPOaF3anapdblH, SpPeKeTiHiH MaHbi3bl ©Te 30p. Tonbipak
OMbIPTKACbI3Aapbl MUKPOPAOPaHbIH Bapbik TONTapbiMeH caTTi cenbecin Tipwinik eteai. KentereH
TOMbIPAK, KaHyapnapbl OpPraHWKasblk KOPEKTIK 3aTTapmeH bOipre iweKkTe KOPEeKTiH, yriiyiHe
KOMEeKTeceTiH TOMbIPaKTbiH ~ MUHepanabl OenikTepiH ae Kytaabl. LlybanwaHaapabiH,
TUNYAMATEPAH, KaHe ipipeKk Tonblpak KaHyap/apblHblH, illeriHae, COoHAaW-aK Yycafblpak,
KaHyapnap - aHxuTpenaTep, Konnembonanap iweriHae TonblpakTbiH MUHepanabl 6enikTepiHiH,
OpraHWKanblK 3aTTapMeH apanacybl XypeAai, HITUXeCiHAEe OCIMAIKTIH TaMblpblHa MWUHEPANAbIK,
KOPEKTIK 3/1eMeHTTEePiH TYCYiHe eH OHTaWAbl XKafaal, eciMaiK YLIWiH KONanabl TOMbIPaK aspaLmnachl
MeH OHbIH, CYy PEeXMMIH KaMTamacbl3 eTeTiH cyfa bepik KypblnbiMablk 6enikTep Tysineai [8]. ©3
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bepMeHTTEePIHIH, KaHe cenbecin TipWinik eTeTiH MUKpoaF3anapablH, GepMeHTTepiHiH, KemerimeH
TOMbIPAK, OMbIPTKACbI34apbl  KacCylaHblH,  LEeAI0N03ablK,  KOMMOOHEHTTEPIH  blAblpaTbim,
KACYHbIKNEH KypAeni KOocCblnbiCTafbl AUrHMHAI 60caTbin WbiFapaabl. MyHbIH ToMblpakTafbl
OpraHuKanblk KanablKTapablH rymuduKkaumsanaHy YpAiCiHiH, KapKbiHAbI XYPYi VILIIH MaHbI3bl 30p.
Ac KopbITy OapbiCbiHAA TOMbIPAK OMbIPTKACLI3AAPbIHbIH, illeriHae eciMAiK KanablKTapblHbIH
ilWiHapa MUHepanusaumMsanaHybl, an Kenbip TonTapbiHbIH iWeriHAe iWiHapa rymnuduKaumanaHysi
X)ypeai. HKaHyapnap aKCKpemeHTTepi — TOMbIPaK ryMycblH KypayliblnapdbiH Oipi. *ofapblaa
aTanfaH XoHe 6acka aBTOp/apAblH, 3epTTey KYMbICTapblHbIH, KepceTyi 6oMbiHWa TonbIpak,
YKaHyap/aapblHblH,  KbI3METi TOMbIPAK, *KaMbINFbICbIHbIH,  JHE TOMbIpaK KyHapP/blablFbIHbIH
Ka/nbINTacyblHbIH, Heri3ri dakTopaapbiHbiH, bipi 6oabin Tabblnaabl. Ycak OybiHAaAKTbIIAP KalTa
KyHapAaHAblpblAfaH yHiHA4inepae, OHAIPICTIH  LWblFapblIbIMAAPMEH NacTaHFaH opmMaHaapaa
3KONOMMAbIK MOHUTOPUHI MIHAETTEPIH WeLly YWiH XaKCbl MHAMKaTOpAap 6onbin Tabblnagps! [9,
10]. Konnembonanap »aHe agKKYMpPbIKTbIAAP KeLEeHiHiH KYPblabiMbl TOMbIPAK-3KOOTUAbIK KaHE
KAMMATTbIK GaKTOpAapblH epeKlenikTepiH Xakcbl KepceTeni. KonnembonanapablH KenTerex
Typnepi benrini 6ip buoToNTapfa HemMece MUKPOCTaUMsAAPFa YLWITACTbIPbIAFAH, COHAbIKTAH
AAKKYMPbLIKTbIIApAbl TOMbIPAK, OHEe OCIMAIK aMblAFblNAPbIHbIH, KaAbINTaCcyblH, OPraHWKanbiK,
KaNAblKTapablH, blAblpayblH 3epTTereH Kesae WMHAMKATOP peTiHae naidanaHblnanyfa 6onaapl.
OHEepPKaCinTiK facTaHyabl OMOMHAMKAUMANAY YWiH Konnembonanap eTKeH facbipAbiH, 90-ubl
XbINZapblHa AeRiH a3 narganaHblAgpbl, an anblHFaH AepeKkTep HerisiHeH OCbl IaCTaHyapAblH,
KonnembonanapapiH *annbl MenwepiHe acep eTyiHe KaTbiCTbl Honabl. Anainga, eHepKacinTik
WbIFaPbINbIMAAPAbIH,  dCEepiHEH OpMaHAa MeKeHAEUTIH TypaepaiH, NonynaumAanapbiHbliH,
TbIFbI3bIFbl @3aA4bl, AFHWU TOMbIPAKTa MeKeHAENTIH Typaep Tobbl H6acka dopmanapmeH anmacaapl.
IMUCCUAHBIH, BCEPIHEH CaHbl KYPT KbICKApaTblH HEMece KolblnaTbiH benrini 6ip buoueHo3fa ToH
TYP/EPAIH e HeEMece CaHbl KYPT 6CeTiH CUPeK Ke3aeceTiH TypaepaiH, Ae UHANKAUMANBIK MaHbI3bl
6onaapl. Immccua GakTopbl TiKenen acep eTeTiH Hemece WEKTENTIH KeH TypAae TapanfaH
TYPNEPAiH eH YIKEH MHANKATOPAbIK MaHi bonaabl [11].

HymbicmeblH, MakKcamei: TOMNbIPaK KacMeTTepiHe IHEe OHbIH, KYHap/blablfFbiHA, TOMbIPaK
YaHyap/aapblHbIH, CaHAbIK KoHE canajblk, KepCeTKiTepiHe OUMOKeMmipAiH, acepiHiH, TUiMAiNiriH
aMMaKTbIK KYHFIPT Kapa KOHbIPTOMbIPAKTapPMeEH CaNbICTbipa OTbIpbIN3epTTey.

3epmmey #YMbICbIHbIH MiHOemmepi:

1. CnpuHKNEpAiK cyapy »KafaarbliHaa OMoKeMipaiH, Tonblipak MUKPOAPTPONOATapbIHA
9CEpIH aHbIKTay;
2. BaKpbliay »KaHe BGMOKeMIp EeHri3inreH HycKkanapbl »KaHe alMMaKTbIK KYHIpT Kapa

KOHbIP TOMbIPaKTapAarbl, ayblCMabl EriCTiKTEr ¥KayblH KYPTbIHbIH, MMKPOApPTPONOATapAbIH TYRP/IK
YKOHEe CaHAbIK KYPaMblH aHbIKTaY.

3epmmeyOiH FblAbiMU HAHGAbIFLI: Tay eTeriHAeri KyHripT Kapa KOHbIp ToMblpakTap
eriCTiKKe KapKblHAbl KOAAaHblAyAad, COHAbIKTAH TOMbIPAKTbIH, KYHAP/bIAbIFbIH  CaKTay,
BUMOBHIMAINITIH apTTbIPY KaHe cyapfaH Kesde arperatTblK KYpPamblHbIH TYPAKTbIAbIFbIH KaKcapTy
ONZJApPbIH i34ecTipy KaskeT. MymbiCTa OCbl MaKkcaTta OuOoKemip nanganaHbingbl, OHbIH,
abcopObUMANBbIK MYMKIHAINT MO, OHbIH, ©3i TOMNbIPAKTbIH, KYPbIbIMAbIK KafaanbliH XKakcapTyablH,
HEeri3ri KOPeKTIK afieMeHTTepai cakTaydblH Herisri 6enrici 6oabin Tabblnaabl. ToNbIPaKTbIH, CiHipY
KabineTi apTadbl, COHAAN-aK OpraHMKasbIK 3aT — KEMIpPTEriHiH MeLlepi apTadbl.

3epmmey HbicaHbl. KyHIIPT Kaa KOHbIP ToMNblIpaKkTapAarbl 9p TYpi cyapy *KafaanbliHaasbl
Toipmbenik anaHwacol.

3epTTey *KYMbICTapbl MbiHa cxema BoMbIHLLIE KYpPri3ingi:

1. CnpuHKNepnik cyapy — bakbinay
2. CnpuHKNEepik cyapy — b1MoKemip
3. AMMAKTbIK KYHFIPT Kapa KOHbIP TOMbIPaKTap (aybicnabl ericTik)
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MiHe, oCbl HycCKanapAaH TomblpaK VAMAepiH anbin, 3epTxaHasblK Kafganaa Tombipak,
OMbIPTKACbI3AaPbIH SKAEKTOP apKblabl 06N, anbiHbIN 3epTTen;.

3epmmey adicmepi. - Matepuangapabl aHblikTan, ecentey yuwiH K.9.[daybiTbaeBaHbIH,
}etekuwinirmeH «Onpeaenntens Hacekomblx EBponenckoi yactn CCCP».An keHenepai bynaHoBsa
— 3axBaTKMHaHbIH, «[laHUMpPHbIE KAelWn U opnbatTuab» KiTantapbl KondaHbinasl. COHbIH, ilWiHAe
KapacTbIpbIM OTbIpFaHbIMbI3 CaybITTbl KeHefiep MeH afKKyMpbiKTbinap, cebebi onapabl faHa
3KNEeKTOp aaicimeH benin anyra 6onaabl. Op HyckadaH 0-5 cm, 5-10 cm KabaTTapbiHaH Tonblpak
yArinepi anbiHbIN, 3epTTenai. Tonbipak yarinepiH any 6apbicbiHaa Ke3aeckeH me3adayHaHbl XuMHay
KOJIMEH eHJey dAiciMeH yprisinai. An mmkpodayHaHbl 3epTTeyre apHaafaH ToMblpak, yAriiepin
3epTTey ViiH bepnese — TynbrpeH TEPMO3KAEKTOPbI a4ici KonaaHblnabl. Me3sodayHaHbl ecenke
any yuwin 0,25 wapuwbl MeTp ayaaHaarbl TONbIPAK, YATICIH KoNMeH benLlekTey aaiciH nanaanaHabiK.
Me3odayHa ekingepiHiH, aepHacingepiH 70°C cnnpTTe KMHaAAbl, an epecek Hacekomaapabl
Kafa3 Kopaniianapsa »KMHam, 9pKancbICbiHA STUKETKA Xa3bladbl.

3epmmey Hamuxenepi. 3epTTey Kymbicbl ©.0cnaHoOB aTbiHAafbl Ka3ak, TombipaKTaHy
YKOHE arpoXMmMmA fbl/ibIMU-3EPTTEY MHCTUTYTbIHbIH, fa/1bIMAAPbIHbIH, KeTeKLWiairimeH »yprisingi.
lne AnaTtayblHblH, eTeriHaeri KyHripT Kapa KOHblp Tonbipaktap 60-70 bl HoMbl cyapy
afdalblHAa@ aybln WapyalblAblfbl alHANbIMbIHA KapPKbIHAbLI KOAAaHbIAbIN Keneai. Ocbl Kasak
KapTon »K9HEe KOKeHIC lWapyalblablfbl  FbIbICMU-3€PTTEY  WMHCTUTYTbIHbIH ~ TaXipnbe
anaHAapbiHAA 3epTTey KYMbICTapbl Kyprisingi KyHripT Kapa KOHbIp TONblpaKTapAbliH
TyWipTneKTiniri Hawap. Ocbl ToMbipaKTapAbl 3epTTereH Kesae cyapy *KafaambiHAa 3po3uA
YPAiCTepiHiH, aHbIK 6alKanaTbiHbl aHblKTanabl. LleTenaik foinbimu aaebuetTepae aposuara
Kapcbl WapanapablH Oipi TyMipTnek Ty3ywi peTiHae OUoKemipai KongaHy 6osbin Tabblnaabl
KoHe BOKeMipAiH ToNbIPaKTbliH KYHAPAbIAbIFbIH apTThipyAa MaHi 30p. BUOKeMIip TOMbIPaKTbIH,
6eTKi KabaTbiHa cebinin, 27 cm TepeHaikKke KypeKneH ayaapblibin, eHri3iareH.

3epmmey HbicGHbIHOGFLI MUKpOAGpMponoodmap. Kannsl alTKaHAA TOMbIPaK *KaHyapapbiH
TepPT Tonka benyre 6onaabl. HaHodpayHa - Tonbipak Kapanarbimaapbl. MuKkpodayHa - Tonblpak,
MWKpoapTponoaTapbl. Me3adayHa — ipi Tonbipak omMbipTKacbizaapbl. MakpadayHa — Tonblpak,
OMbIPTKANbIAapbl. MWKpoapTponoATapAdbl, COHbIH, ilWiHAE AAKKYMPLIKTbINAP MEH CaybITThbl
KeHenepai faHa 3KNeKTop aAiciMeH ToMbIblPaKTaH Wbifapbin anyfa 60naabl. bynap biafan cymri
*aHyapnap. Tonblpak b6eTi kebe 6acTaraH4a, 0Nap biAFa KO KakKa Kapal bifbica bactanabl. Con
cebenteH Ae 3epTxaHa *KafaalbiHAa dKNEKTOPAbIH, OeTKi KafblHa namna Konblnaabl, an Aananbik
KCNEeAMUMANDBIK KaFdanaa 3KNeKTopAbl KyHHIH  acTblHa  Kowbin 6enin anyfa 6onagpi.
MunKpoapTponoATap TOMblipaKTarbl KaHEe OHbIH, VCTiHT KabaTblHAaFbl ©CIMAIK aHe aHyapnap
Ka/lAbIKTapbIHbIH, WipiN-blAblpayblHa KemekTecei. TONbIpaKTbiH KeyeKTiNiriH apTadpl. TonbipakTa
iH Ka3a oTapbln, eciMiik Tamblp/iapbliHa aya, cy eTyiH *KeHingeteani. OnaplblH, SKCKPEMEHTTEPI
a30TKa, buoreHai Kanbumiire ete 6an 6onFaHAbIKTAH TOMbIPAKTbIH, KbIWKbIAAbIFbIH a3aTadbl.
Onap TonbIpaK KyHap/blfblH apTTbipyfa KaTbicadbl. Me3sodayHaHbl ecenke any ywid 0,25 waptubl
MeTp aydaHAarbl TOMbIPaK VArMCIH KonmeH OenweKktey aaici naganaHbingsl. MesodayHa
eKinaepiHiH aepHacingepi  70°C cnupTTe  XMHandbl, an epecek Hacekomaapabl Karas
Kopanilianapfa *KunHan, apKamcbiCbiHa 3TUKETKA *Ka3blaabl.

Toxipnbe TenimaepiHae MennopaHT peTiHae GUMOKeMip KosaaHbiAabl. VIHHOBAUMAbIK,
TexHonormanap bipmesringe anem 6OMbIHLWA EricTiK KepaepaiH 84 nanbi3bl yibiparaH KeprinikTi
TOMbIPaKTapAblH, AerpafaunsacbiHbiH, AeHreliH asaTa  OTbIPbIn, KemipTeriHi aTmocdepasaH
MbIHAAFaH XblNJapFa Ko Abl KAMTamachi3 eTe anaabl. OTbIH peTiHAe NalaanaHbiNaTbiH KEMipaeH
e3rewleniri, BOKeMmip aybin LWapyallbiabliFbiHAA TONbIPAKKA MENMOPAHT peTiHAe NanaanaHblinaabl.
On TonblpakTapZaH KOPEKTIK 3N1eMeHTTePAiH, WanblaybiH 6onAbIpManabl, COHAAN-aK KaHyapnap
MeH OCIMAIKTEPAIH, KaTbiCybiMeH KelleH Ty3eTiH TOMblpaKTafbl MWKpOaf3anapAblH CaHbIHA,
KypaMblHa KaHe OenceHpiniriHe Xafbimabl acep eTeni. buokemipaiH, biablpaybiHa OipHele
MbIHAAFaH XblAgapfa AeMiH yaKblT KeTefi, COHAbIKTAH TOMblpaKTa Y3akK YaKbIT apeKeT eTeai.
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BuoKkemipaiH CiHipy KabineTi s)koFapbl, TOMbIPaKTa KOMIPTETiHI, CyAbl cakTalabl. TbiIHaNTKbILLTapAb!
KONOAHYAbIH KaXeTTifiriH asanTta oTblpbIn, a30T, docdop, KanbLmUi KaHe KYKIPT CUAKTbI eCimaiK
YLWiH KaXKeTTi a1eMeHTTePAiH, WakblyblH a3aiTaabl, Oy TONbIPaKTbIH KYHAPbIbIFbIH apTThipabl
YKOHE Xbl/IbIXKAMbIK ra3aapablH, WblFapblabiMbiH D0AAbIPpMayFa KaTblicabl. BMoemip TonbipakTasbl
MEKEHAENTIH XoHe eCiMAIK KaNablKTapblHbIH, biAblpay *KaHe 3aTTapblH MUHepanmsaumanaHy
YPAiCiHe KaTbiCaTblH MMUKPOaFr3asap MeH TOMblpak MMKPOAPTPOMNOATAPbIHbIH, MEKEH €Ty opTachl
fonbin Tabblnaabl. brvokemip TonbipakTarbl pH aeHreniHiH AeHreliHe ae acep etedi. KopeKTik
3/IEMEHTTEPAIH B6CIMAIKKE KON KeTIMAINIMH apTTbipyMEH KaTap, 0N eCIMAIKTI YbITTbl XMMUASbIK,
aneMeHTTepAeH Kopfanabl. CyapyablH 2p TypAi XafdannapbiHAa TOMbipakKka OMONOTMANbIK,
Kemipai eHrizy Oapablk Aakblngap OOMbIHIWG  blAFaNAbl  cakTalabl. TamilblaTbin  KaHe
CMPUHKNEPAIK Cyapy Ke3iHAe KOKTEM »KOHE Ka3 annapbliHAa Taxipnbe TenimaepiHi
TOMbIPAKTAPbIHbIH, KOJIEMAIK MacCacblHbIH, MaHi TOMEH, Ky3re Kapan cyapy KesiHae neccuBax
YPAIcCi cangapblHaH KeiemMaik macca apTadbl. 9p TYp/i Ccyapy KafdalblHAA TOMNbIPAKTbl KYPFaK,
Kyrae eneyiliTeH eTki3reH ke3ge >10 MM Tonblpak arperatrapbl eH, Ken meswepai Kypanap.
ToxipnbeHiH, 6apablk HYCKanapbiHAa Makpo XaHe MUKpoarperaTrapra KaparaHaa TOMbIPaKTbIH,
me3arperatrapbl  KebipeK. BMONOrMANbIK KeMIp eHri3inreH Hyckada TamlublaaTbin cyapyaa
TOMbIPAKTbIH, arperaTTblK *KafdalblHbIH, KYPbIAbIMAbIK KO3OOUUMEHTI ©Te KaKCbl. MYMYCTbIH,
MesLepi BoMbIHLLIa BUMONOTUANBIK, KOMIP eHri3iireH HycKa e3sreweneHesi. Taxipnbe TenimiHiH,
TOMbIPaKTapbl @30T KOPEriMeH a3 KamTamMachbl3 eTiifreH, KanMMeH KamTamachi3 eTifireH. KekeHic
NaKblNAapbiH OMOMETPUANBIK BALLey BUONOTUANBIK KOMIP eHTi3iNreH HYCKaaa XaKCbl HaTUXKenep
bepai.

3epTTey HaTUXKeciHA4e TonbipaK YArinepiHeH TabblnFaH MWKPOapPTPONOATap CaHbl 12,
onapablH, 8-i anTbl TyKbIMAacTapsa skaTaTblH Sheloribates, Zygoribatula, Oribatula, Suctobelba,
Oppia, Galumna, Nothrus, Belba TybicTapblHbIH, ekingepi. KonnembonanapapiH, eKi TYKbIMAACKa
KaTaTblH Isotoma, Podura, Folsomia, Onychiurus TybICTapblHbIH, ©Kingepi. 3epTTeneTiH
Tenimaepae Kannbl  anfaH4a  MUKpoapTponoatap caHbl a3. Conal 6ona Typca Aa,
MWKPOApPTPONOATAPAbIH, apacbiHAa CaybITTbl KeHenep 6acbiM Kesaeceai, onapaplH, ilWiHAe caHbl
bonbiHWa Sheloribates waHe Zygoribatula TybicTapbiHbIH, ekingepi bacbim. Oribatula, Galumna,
Belba ekingepi a3 kesgeces,.

CnpuHKNEPAIK Cyapy HYCKACbiHAA CaybITTbl KeHenepAiH caHbl TamMibliaTbin cyapy
HYCKACblHa KapafaHJa »Kanmnbl CaHblHbIH, a3/blFfbIMEH }KaHe XKalfacybiMeH e3rewieneHai. bakbinay
HYCKaCblH/a aHe BMoKemip eHrisinreH Hyckaaa Oribatei caHbl 53,3% kaHe 48,7% Kypanabl (1-

cypeT).

Oribatei
% 53,3
2 7 48,7
50 -
45
6akblnay 61oKemip
CnpuHKnepnik cyapy

1-cypeT- CaybITTbl KEHENEP MBALLEDI

3epTTenreH Tenimaepae Konnembonanap caHbl 6oMbIHLLG a3 Mesllepae Tabblnabl KaHe
Isotoma; Folsomia; Onychiurus TyblCTapblHbIH, BKiNAEpi Ke3aecea.
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CnpuHKNepnik cyapyapiH 6aKblnay HYCKAcblHAA CaybITTbl KEHENep MeH aAaKKYMPbIKTbINaP
(Collembola) »oKTbIH Kacbl, Tek KonnembonanapablH, Onychiurus, TybICbiHbIH, ekingepi bipni-
*apbimabl Kesaeceni. CnpuHKAepAiK cyapydblH OWOKeMIp eHri3inreH HycKacbiHAa caybITTbl
KeHenepaiH 8 TybicbiHbIH: Sheloribates, Zygoribatula, Oribatula, Suctobelba, Oppia, Galumna,
Nothrus, Belba exinaepi »kaHe konnembonanapabiH, 4 TybiCbiHbIH: [sotoma; Podura; Folsomia;
Onychiurus ekinaepi kespneceni. Sheloribates »aHe Zygoribatula TybICbiHbIH ©KifAepi caHbl
HolblHLIA HackiM »KaFaanFa ne. KanraH ekinaepiHii caHbl oTe as.

3epTTenreH Taxipnbe HycKanapbiHAA MUKPOAPTPONOATAPAbIH XKannbl caHblHbIH, 72,0 %-
biH Oribatei »aHe 27,9 %-biH Collembola Kypaiabl (2-cypeT). MUKpOapTpONOATap biFan CYyMrill
aHyapnap. AMMaKTbIK KYHMPT Kapa KOHbIp TonbipakTapda (cyapbliIManTbiH TbiH, Kep)
MUKpoapTponoaTtap ekini 0-5, 5-10 cm KabatTa myngem Tabblaimaabl. MUKpoapTponoATp biaFan
CYMrill )KaHAiKTep, Tonblpak b6eTi kebe bacTaraHaa 01ap TOMbIPAKTbIH TOMEHTI biAFanAbl KabaTbiHa
MbIIXKbIN KeTedi, »)ofapfbl KabaTTapaa Kesaecneyid ocblaaH TyciHaipyre 6onaabl.

% 72
80 ~

60 - 27,9
40 -

20 A

0 T 1
Oribatei Collembola

2-cypeT- 3epTTeNeTiH HbiCaHAafbl CaybITTbl KEHENEP MEH aaKKYMPbIKTblAapablH,
nambI3ablK menuepi,%

Oribatei 6acbim 601y cebebi, OHbIH Tbifbi3 XUTUH KYTUKYyAabl KabblHbIHbIH, BOAYbIHAH,
OCIMAiK KaHEe KaHyapnap KanablKTapblH bliablpaTyfa 6enceHi KaTbiCaTblH Ke3 KenreH CbIPTKbl
opTa XafaannapbiHa benimaenywinik KabineTTinirimeH aKkbiHAANAAbI.

MaybiH KypmbiHblH  (WybanwaHHbIH) MONbIPAK KYHAPbIAbIF6IH apmMmblpy0assl pesi.
HayblH KypTbl me3odayHara kaTafpl. HKayblH KypTbl TOMbIPAKTbIH, TYPaKTbl TYPFbiHbl. OnapablH,
CaHIbIK MenLepi e3repriw, Konaunbl »arganga 1m? tonbipakta 900-1000-fa skeTesi. HayblH
KYPTbl TipWwifnik eTeTiH OpTaHblH SAfHM TOMbIPAKTbIH KayblH KYPTblHbIH 3CEpPiHEH Kanak
@3repeTiHAir, ToMblpaKTaH aHe arpoOHOMMA CafacbiHAaFbl MaHbI3bIMEH KaTap OWMONOTMANLIK,
KbI3bIFYLIbIAbIK TyAblpaZbl. TOMblpak Ty3iny YPAICIH TOAbIK eTe TYyCiHy KaHe Oyn ypaic
HapbICbiHAAFbI KayblH KYPTTapblHbIH, MaHbI3blH, AFHM ONAP/blH TOMbIPAK, Ty3yre KocaTblH YAeciH
Aypbic Hafanay YWiH ToNblpakKa KaTbICTbl HACKa eciMAiKTep MeH KaHyapaapiblH speKkeTTepiH
eCKepy KarKeT »KaHe Tonblpak Ty3inyaiH 6acka aAa dakTop/apbiH KapacTbipbin ©TKEeH AypbiC
6onazabl. Tonbipak Ty3iny 6apbiCbiHAAFbI KayblH KYPTTapbIHbIH iC- 9peKeTTepiH KapacTblpa OTbIpbIM,
TOMbIPAKTY3iNyAiH 6acka KanfaH GakTopnapbiH YMbIT KandblpmaybiMbl3 Kepek. Exxenri kesaeH
6i3aiH, FanamwapablH, YAKeH O6iriH anbin sKaTKaH KYP/blK MeH TonblpakTa TipWinik eTeTiH bap/ibIK,
Tipi afF3anapAblH, TiPLWIiAiriH KaMTamMachl3 eTeTiH TOMbIPaKTbIH, }KYKa KabaTbIHbIH, TY3iAYiHE sKayblH
KYPTbIHbIH, TMi3eTiH acepi moA. FanbiM ApUCTOTENb KaybiH KYPTbIH (LybaniaHabl) « KepaiH, ileri»
Aen ataybl TeriHHeH- TeriH emec. OHbIH, *KayblH KYPTbIH OCbliai atay cebebi: »aHAKTiH, iweriHeH
BTKEH Ke3-Ke/reH Hapce yCak, yaKTa/ifaH, KOPEeKTIK 3aTTapabl Te3 CiHeTiHAEeM KOMMaIXKbIH, 3aTKa
alHaNaTbIHABIKTAH, KYPTTbIH, ilWeri apKblibl ©TKEH ipi KeCeKTi ToMblpak, XYMCak, api Ha3iK 6oabin
LWblFaabl, COHAbIKTAH COM TOMbIPAKTa ©CETIH O6CIMAIK 0flaH ©3iHe KayKeTTi 3aTTapdbl TaMblp KYMNECI
apKblabl OHaMCiHipeai. TonblpakTy3y YpAiciHAeri »ayblH KYPTbIHbIH MaHbI3bl XeHiHAeri nikipai
anfal peT FblabiMK aaebueTTepae KapuanafaH afbllWbiH FanbiMbl TMabL6epT Yanut 6onatbiH. On
©3iHiH, 1780 »bl/ibl *KapblK KOPreH KitTabbiHAA *ayblH KYPTTapAblH TOMbIpaK Ty3yre acepiH aanenaj
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TyCiHAipin 6epai. On MayblH KYpTbl 3KOK ep «CaskblH sKaHe KOPEKTIK 3aTTapchl3 6bonaabi» gereH
TYXbIpbIMFa Kenedi. byn macenene xetekwi, 6acTbl MaHbi3dbl OpbiHFa Me 6onfaH Yapns
HapsuHHiH, eHberi [3]. On JTOHAOHHbIH, re0NOTUANbIK KOFaMblHAa « Tonblpak, KabaTblIHbIH, Ty3iNyi
Typanbl» basHAaama Kacagpl. JapsuH 63 basgHaamacbiHAa KepaiH TepeH KabaTbiHaa opHaiacKkaH
TOMbIPAK, KypamblHAasbl benleKTep Kep beTiHe WbIFbiN *KaTaTblHAbIFbIH, COHbIMEH KaTap epdiH,
HeTiHaeri ToNbIpak KypamblHbIH 31eMeHTTepi }KepaiH 6-10 cm TepeHaiKTe, SFHU LWbIM TOMbIPaKTbIH
aCTbIHAA *KaTaTbIHbIH TONbIKTAM XeTKi3ai. KayblH KypTbl TipLWiNAiK eTeTiH ayaaHaa Tonbipak KabaTbl
Tyrengaen Aepnik oHblH iWeriHeH eTin woifagsl. On emip 60Mbl TONbIPAKTY3Y YPAiCiHAE KayblH
KYPTbIHbIH, MaHbI3bl }XOHIHAE MaTeEpPMaNAAP KMHaM, *KayblH KYPTbiHA BaKbliay Kyprisin, Taxipnode
»acaabl. OHbIH «*KayblH KYPTbIHbIH iC-opeKeTiMeH Nanaa 6onFaH XepaiH ecimaiktep KabaTbl KaHe
oNapAblH TipLWiNiK eTyiHe Bakblnay »Kyprizy» gereH eHOeri sKapblK Kepi. by *KymMbIC 63 yaKbITbiHAA
KenTereH nikipaepaiH, TyybliHa anfbl WapT 6014bI.

KaybIH KypTTapbl 6CiMAiK KanablKTapblH XaHe 6acka Aa opraHMKabiK 3aTTapapbl (KK, arall
Kabblfbl, OHEPKACIN KanAblKTapbl »aHe T.6.) eHAen, TonblpakTa FyMyCTblH Ty3inyiHe Kafaal
acanapl. COHbIMEH KaTap, TOMbIPAKTblIH FPaHY/JIOMETPUABIK KypamMbl Kakcapagbl, 3UAHZbI
opraHmMamaep asaaapl. bip Taynikte mnaamoH KypT 500 Kr KanablKTbl 6TKi3iN, OHbl OpraHn3Imaepre
naizanbl KOPEK 3aTTapbl }KaHe bepMeHTTePi MO KYHAbl ThIHAUTKbILLIKA alHanabipaabl. Man KubiH
eHAen, TOMbIPaKTbl Nakaanbl OPraHMKanbiK KbllKbIAJAaPMEH KaHbIKTbIpaabl. by opraHMKanbiK
TbIHAMTKbIWTAP 6CIMAIKTIH, KOPEKTIK PeXKiMiH KaKkcapTaabl, TONbIPAKTbIH, CY YCTAFbILTbIK KAaCUETiH
YKOFapaTadbl. KypT illeriHeH 6TKEH TOMbIPaKTa 6CIMAIKKE KAXKeTTi KOPEK 31eMeHTTepi yafaaabl.
Tay beTkennepiHae 3po3na KayniHe Xui yibipaiTbliH TOMbIpak, TyMipaepi KanbinTacaasl. KypTtap
TOMbIPAKTbl KOMCbITaZbl, ayaMeH *KaHacaTblH ayaaHblH 5- 10 ece ynfanTaapl. OTTeri »KaHe cyAblH,
TepeH KabaTKka eTyiH KaKkcapTadbl. KypTTapapbiH *KOnbl, onapaaH 6eniHeTiH WbipbllineH 6exkuai
YKOHE XayblH CY/IAapblH 6TKI3Y YLUIH Y3aK YaKbIT KYPbI/bIC peTiHAe CaKTanadbl. KypTTap TONbIPaKThbI
KOMCbITbIM, OPraHMKablK MaTepnanaapabl, isbecTi }aHe TbIHaNTKbIWTapAbl TacbiManaanasl. *Kas
6orbl 100 KypTTaH TypaTbiH Nonyaaumsa 1m2 TonbipakTa 1 KM KO/ Canafbl, OHbl CY 3KaHe aya oTeTiH
bopnblngak Kynre anHanasipaasl. bip Toynikte 1 KypT ilWeriHeH e3iHiH, caMafbliHa TeH, TOMbIPaKThl
eTKi3eTiHAIr Taxipnbe »ysiHae aanengerreH. Erepae 1m? ayaanaa 100 KypT 6osca, a3 6olbl
onap 1m?-ae 10 Kr Tonblpak eTkizeai. backa skaHyapaapablH, iC-apeKeTiH aHe arpoMeIMoPaTUBTI
a4icTepi *ayblH KYPTbIHbIH 9pEKETIMEH CasbICTbipyFa boamanabl. Onap *KblMa-»Kbla eciMaikTep
MeH XaHyapaapblH OpraHnKanbik briomaccacbiH eHAEN, XKepasa 0apblK Tipire Konanabl »Karaan
Tyfbizaapl. LybanwaHHbiH, TonbipakTa 60AYbIHbIH YKaHE Kypin eTyiHiH e3i Tonblpak, KypambiH
@3repTyre Konanmnbl Kafdan Kacanabl- WybanwaH, HeFyp/abiM TOMbIPAKTbIH apacbiMeH Kebipek
KYpIn eTce, COFyp/ibIM TOMbIpaK KypamblHa aya XoHe CydplH, eTyiHe Konannbl Kafaam
}acanTblHAbIFbl Oenrini. Ocbl »KoHe 6acka [a Kafdannap TonbipakTasbl OipKaTap XMMUANbIK
vypAicTepi YWiH MaHbI34bl, TOMbIPaKTa TIPWIiNiK eTeTiH af3anap VYWIiH aya KoHe Cy eH KaXkeTTi
daKkTop, KOoFapbl CaTblAafbl OCIMAIKTEPAIH TaMblp MKYMECIHIH KbI3METIH KaxKeTTi MuHepangpl
3aTTapmeH (asoT, docdop, Kanuit xaHe T.6.) KamTamacbl3 eTyae MaHbi3abl bakTepuanap meH
CaHblpayKynaKTapablH, Aa TipWiniri ywiH KaxkeTTi »afdal 6onbin Tabblnaabl. LlybanwaHnaap
TOMbIPaK, KypambiHaa 601aTbiH KapalwipikTi MMUKpOaFr3anapdblH KeMerimeH epireH XMMUAbIK,
KocblnbicTap(a3oT, dochop, Kanui xkaHe 1.6.) TypiHe alHanablipabl. TONbIpak KypambiHa ayaHbiH,
oTyiHe aMTap/blKTan biknan xacahabl. COHbIMEH, »KayblH KypTTapbl Hemece wWwybanwaHaap
TOMbIPAK, KYpamMblHAAfbl aya alHaAbIMbIH, AFHWU aya KO3Fa/bICbiH eHiNAeTin, OHbIH, TOMbIPAKTbIH,
TepeH KabaTTapblHa OTyiHe Kaffal Kacay apKblabl a30TTbliH, aliHany ypaiciHae epekwe OyblH
60onbIN TabblNaabl KaHe TOMbIPaKTafbl Ti30EKTI YPAICTiH *Ky3ere acyblHa acep eTe OTbIPbIM, OCbl
YPAICTI KamTamachbl3 eTeai. HKayblH KypTbl KOHbICTAHFaH TOMbIPaK KypamblHa Hasap aygapaTbiH
HocaK, 0nap *Kypin eTKEH }KONAbIH KeNTiriH KapananbiMm kKe3beH bankayra 6onaapl. Mbicansl, H6ip
*ayblH KYPTbIHbIH, TOMbIPAKTafbl KYMbICbIH DaKplnayfa apHaabin apHalbl AalblHAANFAH LWbIHbI
KabblpFanap apKbl/abl TOMbIPAK apacbiHAaFbl KYPTTbIH, iC 9peKeTiH 6akblnay 6apbiCbiHAA XKypridince
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HacTankblaa KayblH KypTbl TOMbIpakK, KabaTbiHA eHin KeTin, TonblpakTaH GacKa oA Kacan Kep
beTiHe KalTa LWbiFadbl; - Keneci KyHi Tonblpak KabaTbiHa eHy YLWIiH KeNAeHeH AfHU TiK Kypic
»acazbl, bipazgaH coH Tonblipak beTiHe KalTa Wbifadpbl, - O4aH 9pi Kapan *KayblH KypTbl TOMbIPaK,
apacbiIMeH Ko3fany ViWiH OYypbIHFbl Ka3faH »KOA4apblH NanaanaHabl, COHbIMEH KaTap »aHa
}ongapabl Kasabl, 21 KyH ©TKEHHEeH KeliH OypblHHAH Kasbll KOWFaH »KONAAAPbIHbIH, Kemin
TacTaraH XOAJ4apblH, *KYPin ©TKEH KOAA4aPbIHbIH *KaHe KabaTTapabiH Ke3-KereH bypbliLlbl apKblbl
2pTYpAi BafbiTTa KacaraH ONJapblHAH KypAeni »on xyrheci nanaa 6onapl. MypreH XosblHbIH
KabblpFanapbl cyablH 6y3ybiHa bepinmenTiH wybaniiaH geHeciHeH BeNiHETIH WbIPbILNEH KaHe
wybanwaHHblH, ~ KONPO/AUTTEPIMEH  acTapiaHfaH.  TONbIPaKTbiH,  ©3iHAeri Ke31eMCcoK
apblaynapmMeH casnbiCTblpFaHaa wybaniaH, apeKkeTimeH naiga 6onfaH TomblpaKTarbl Kafaan
6epik, MbIKTbl CaHblnay Typaepi 6onbin Kenedi. ayblH KYPTbIHbIH *KYPIN ©TKEH OJAbIMEH
TOMbIPAKTbIH TepeH KabaTbiHa aya 6apbin KaHa KoMMaldbl, TONblpakTafbl ©CiMAIKTEPAH TaMblp
YMeciHe cy MeH ayaHblH KeTyiHe blKnan kacanabl. MayblH KypTbl KYPIN ©TKEH »KOAAbIH,
KabblpfasapblHa XaHe COM KEPMEH LeKapanac »KaTKaH Tonbipak benirine mmkpobTap meH bacKa
[a TonblpaKTa TipWIiNiKk eTeTiH MUKPOOPraHM3MAEP KOHbICTaHaAbl. HKayblH KYPTbIHbIH, TOMbIPAK,
apacblHAafbl KO/bl TOMbIPAKTbIH, TEPeH KabaTbiHAa TipWIiNiKTiH naiaa 6onybiHa KON alagbl.
TonblpaKTblH, KypamblHAa TeK KaHa Kapi3Adik (cy ©TKi3y) KyMbIC *Kacan KaHa KOMManabl, XKepai
apanacTblpy ypaiciHAe KaHe XepaiH acTbiHFbl KabaTTapblH XKepaiH 6eTiHe WblFapy *KyMbICTapblHa
eneyni ynec KocaTblHAbIFbl KENTEreH capanTamasblk KYMbICTapAblH HaTUXKeciHAe benrini 6onabl.
ayblH KYPTbIHbIH, TOMbIPAKTbIH, KYPbIbIMbI XXaHE XMMUANLIK KypamblHa, aya eTKi3yiHe KaHe cy
CiHipyiHe acepi 30p. COHbIMEH ¥KayblH KypTrapbl TOMNbIpaK, Ty3yAiH eH MaHbi3abl GakTopbl 60/1bIN
Tabbinaabl. LybanwaHHbIH, TiPWIAIriHCI3 Kyp/blK OeTiHAe AMKAHLWbIIEP «¥KaKCbl ep» Aen
aTanTbIH api Kasipri 6i3 6aKblnam sKypreH Tonbipak Typi Nanaa boamac eqi. bipak 6y sKayblH KYpTbl
CUAKTbI KONalabl uri bafbITTa acep eTeTiH H6acka Aa KenTereH GakTopnapabl 6aranamain KeTeTiH
Boncak «Kakcbl» TOMblpaK Tyrini »ep OeTiHAe TiNTi ToMblpak Kanbintacnac egi. bapabik
baKTopnapablH dpeKeTiH CanbICTbipa OTbIPbIM, TOMbIPAK Ty3Yy KyObINbICbIHbIH, ilLiHAET KYPTTapAblH,
TOMbIPaKTafbl iC-9peKeTi VAKeH ©HAipicTiH, bip uexbl cuAKTbl Honbin  KepiHeadi. bi3ain,
3epTTeyaepiMmisaiH, KepceTyi OOMbIHLIA »OHbIWKa-apna ayblcna/bl ericTiriHae opTalla affaHaa
¥ayblH KypTbl 1 M2 — 68 faHa, opMaH sKonafbiHAa — 64 AaHa, BUOKeMIp eHrisinreH Hyckaga — 3
[aHa, bakblnay HycKacbiHAa 2 AaHa KesdecTi (3-cypeT). MKoHbllWKa-apna aybicnanbl ericTiriHae
YKOHE TbIH, XXepaiH TonblpakTapbiHAa TaxKipnbe anaHWapblHbIH TONbIPAKTAPbIMEH Ca/bICTbIPFaHAA
ayblH KYPTTapPbIHbIH KOMn Ke3aecyi KOPeKTiK 3aTTapAbiH Mo 6oybiMeH BannaHbICTbl. Taxipmnbe
anaHLWanapbiHbiH, TOMbIPAKTAPbl Kbl CalblH ayblp TPAKTOP/IAPMEH KblPTblAaabl, Tbifbl34anadbl.
KopeKTik 3atTapapiH, Menwepi a3. Kasba WyHKbIp KasfaH Ke3ae »ayblH KyPTTapbiHbIH,
KONpoAuTTepi Kesaeceai, ananaa onapabiH Mesllepi eTe a3 6on4abl.
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3-cypeT - KYHripT Kapa KOHbIp TOoMblpaKTapAarbl ¥KayblH KYPTTapblHbIH, (LybanllaHHbIH)
MesLepi

KopbimbiHObl. 3epTTeynepaiH, KepceTyi OOMbiHWA CNPUHKAEPAIK cyapyaa Ouokemip
eHri3inreH Hyckaza 6akblnay HYCKACbIMeH CanbICTbipFaHAa biAfan eneyni menuepae Mosblpak,.
CnpuHKNEPAiK cyapy Ke3iHAe KOKTEeM X3He a3 alnapbiHaa Toxipube TenimaepiHiH,
TOMbIPAKTAPbIHbIH, KO/IEMAIK MacCacblHbIH, MaHi TOMEH, Ky3re Kapan cyapy KesiHAe neccuBaxk
ypAaici canaapblHaH Kenemfiik macca apTadbl. Op TypAi cyapy *KafAalblHAa TOMbIPAKTbl KypFaK,
Kyrae eneyiliTeH eTKi3reH kesge >10 Mm TonblpaK arperatrapbl eH, Ken meslepai Kypanap.
ToipnbeHiH Hapablk HYCKanapbliHAa@ MaKpO KaHe MWUKpoarperaTTapfa KapafaHaa TOMbIPaKTbIH,
me3arperatrapbl  KebipeK. BUONOrMAnbIK Kemip eHrisinreH Hyckaaa CnpuHKAepAaik cyapyda
TOMbIPAKTbIH arperaTTbIK *KaFaanblHbIH TYMIPTAEKTIKTIK KO3DOULUMEHTI XKaKcbl. [YMYCTbIH, MeLLEpI
OolbIHLWa BNONOTUANBIK KOMIP EHTi3iITeH HYCKa e3reweneHesi. Tasxkipmnbe TenimiHiH, TonbipakTapbl
a30T KOperiMeH a3 KaMTamacbl3 eTireH, KaaMimeH KaMTamachl3 eTinreH. KekeHic AakblaaapbiH
HMOMETPUANBIK B/1ley BMONOTUANbIK KOMIP EHTI3iNreH HyCcKaaa KaKcbl HaTUKenep bepai.

CnpuHKNEPAiK cyapy HYCKACbIHAA CaybITTbl KEHENEPAiH CaHbl *aMbl CaHbIHbIH a3/4blfbIMEH
YKOHe KalfacybiMeH e3rewleneHai. bakblnay HycKacbiHAa »aHe BMOKeMip eHrisinreH Hyckada
Oribatei caHbl 51,3 % kaHe 48,7 % Kyparnabl. Ky3ae cnpuHKNepAik cyapyabliH, 6G1MoKemip eHrisinrex
HYCKACbIHa caybITTbl KeHenepaiH 8 TybicbiHbIH: Sheloribates, Zygoribatula, Oribatula, Suctobelba,
Oppia, Galumna, Nothrus, Belba exinaepi »aHe KonnembonanapabiH 4 TybICbIHbIH: [sotoma;
Podura; Folsomia; Onychiurus ekinaepi ke3geceai.Sheloribates »aHe Zygoribatula TybICbIHbIH,
eKinaepi caHbl boMbiHWa GacbiMm Kafaanfa ne. KanfaH ekinaepiHiH, caHbl ©Te a3. 3epTTenreH
ToXipnbe HycKanapbliHA@ MMKPOAPTPONOATAPAbIH, Kanmnbl caHbiHbIH,  72,0%-bIH  Oribatei xaHe
27,9%-biH  Collembola Kypanabl. MwukpoapTponoatapabliH, GayHanblK Kypambl, CaHbl MeH
TOMbIPaKTa Kanfacybl Taxipnbe HycKanapbl OoMbiHWa OipKenki emec, eTte a3 Mesllepae
kesneceni. CaHbl 60MbIHLIA A3, TYbICTbIK Kypambl O0MbIHLIA Aa caybITTbl KeHenep - Oribatei 6acbim
»araanra ne, Collembola cnpek kaHe bipai xapbimabl Meswepae kesaecedi. MuKpoapTponoatap
bI/IFAN CYWTilll »KaHyapnap, Tonbipak beTi Kypral 6acTafaH Ke3ae onap bipTiHAen binFan kebipek
KabaTTapfa Kapalh bifbica Oactanabl. TbiH Kepderi KYHMpT Kapa KOHbIP ToMblpakTapaa
MuKpoapTponoaTap 0-5, 5-10 cm KabatTa mynaem kesaecneinai. Tek me3odbayHaZaH KOHbI3aap,
yAynap meH KeHenep (conaatuk) kespecepi. MOHbILKa-apna aybicnanbl ericTirivae opTalla
aNfaHa XayblH KypTbl 1 M2 — 68 faHa, OpMaH XonafblHaa — 64 AaHa, BUOKeMIp eHri3iNreH HycKkaaa
— 3 gaHa, bakblnay HYCKacbiHAa 2 AaHa Ke3aecTi. )KoHbIWKa-apna aybiCrnasbl ericTiriHAe KaHe TbiH,
KepAiH TonblpakTapblHAa TaXKipnbe anaHlapblHbIH, TONbIPAaKTapPbIMEH CaNbICTbIPFaHAA *KaybliH
KYPTTapblHbIH, Ken Ke3aecyi KOPEKTIK 3aTTapdblH Mon 6onybimeH 6ainaHbicTbl. Taxipnbe
anaHLWanapbiHbiH, TOMbIPAKTAPbl ¥blA CalblH ayblp TPAKTOP/MAPMEH KblpTblAaabl, Tbifbl34anaabl.
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KOpeKTiK 3aTTapAblH, menwepi a3. Kasba WyYHKbIP Ka3faH Ke3de KayblH KypTTapblHbIH,
KONponuTTepi Kesdeceni, ananga onapablH, menuwepi ete a3 bonabl. Cyapy »KafaalbiHaa
HBUOKeMIpAi MEeNNOPAHT PETIHAE eHri3y TOMNbIPAKTbIH, arpPeraTTbiK KYPbIAbIMbIH KaKcapTadbl *KaHe
TOMbIPAK MMKPOAPTPONOATAPbIHA KaFbIMAbl 9CEP eTej. 3epTTey HaTUKenepi BUoKemip eHrisinreH
HyCKa/slap4a blAfandblH [Aa *KaKCbl CaKTanaTbiHbiH KepceTTi. COHABIKTAH KeKeHic erineTiH
ankantapaa buokemipai MenrMopaHT peTiHAEe eHri3ydi api Kapan XKanfacbipy KepekK Aen caHalMbI3.

FolnbiMu KeHecwi: aybln Wapyauwblnblfsl fblabiMOapbiHelH 0okmopsl beliceea ynbxcaH
beliceesHa
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YAK 57.578

[TAPAMETPbI KYJ/IbTUBPOBAHWNA /1A
PASMHOMEHWA LUTAMMA BMPYCA
HOAY/TAPHOIO AIEPMATUTA KPC

A3saHbekoBa Monanp AbaunnaesHa

M3 PK «Hay4yHO nccnenoBaTenbCkuim MHCTUTYT Npobaem 6nuonormyeckon 6e3onacHoCcTm»,
nrr. 'Bapaenckmin, KaszakcrtaH

KyTymbeTtos flecnek bekbonatoBuy

M3 PK «Hay4HO nccnenoBaTenbCkuit MHCTUTYT Npobaem bruonormyeckon 6e3onacHoCTn»,
nrr. 'Bapaenckmin, KaszakcrtaH

MambeTannes MypaTtbaii

M3 PK «Hay4yHO nccnenoBaTenbCkuim MHCTUTYT Nnpobaem buonormyeckon 6e3onacHoCcTm»,
nrT. 'Bapaenckmin, KazakcrtaH

Hyrynucos KyaHabik [laynetbaesuy

M3 PK «Hay4yHO nccnenoBaTenbCkuim MHCTUTYT Npobaem buonormyeckorn 6e3onacHoCcTm»,
nrr. ['Bapaenckmin, KaszakcrtaH

AHHOTauuA. B faHHOM McCeaoBaHWM NpeAcTaBAeHbl Pe3yibTaTbl M3YYeHMUA NapameTpos
Ky/bTMBMPOBaHKMA BUpyca HJ (HoaynspHoro AepmaTuTa). PesyabTaTbl UCCeA0BaHMIA NO3BONMAM
onpeaennTb ONTMMasibHbIE YCA0BUS KYAbTUBMPOBaHMA WTamma «HUNMBB-2019/K» Bupyca HA B
KyaAbType Knetok TA. [na nonydyeHus akTUBHOW BUPYCHOW Buomacchl HI KAeTkM Heobxoammo
MHPUUMPOBATbL A0301M BUpyca, cocTasaaowen 0,01 nam 0,1 TUAse/kKn. ONTUManbHbIA CPOK
Ky/IbTMBMPOBaHMA BMpYyca H/, No3BOAAOWMIA NOAYYUTL BUPYCHYIO BMOMACCY C BbICOKMM TUTPOM,
coctasnser 120 4. [lna 6Honbliero HaKoOMAeHWs BMPyca Mpu ero cTauyMoHapHOM crnocobe
BbIPaLUMBAHMA, KY/NIbTUBMPOBAHME KNETOK M BUPYyCa HEODXOAMMO MPOBOAUTL NPU TemnepaTtype
(37,0 £ 0,5 2C u onTMManbHOW KOHLEHTpauueln CcbiBOpoTKM KpoBu KPC B cocTase
noaaep*maatoller cpeae MCIM anaetca 2 %. MHbeKUMOHHAA akKTMBHOCTb MCC/IelyEMOrO LLITAMMA
BMpyca H/l goctnrana makcMmasbHbIX TUTPOB K 3-5 naccasky 1 cTabuibHO COXpaHANach Ha YpoBHeE
PENPOAYKTMBHOM aKTUBHOCTM B TEYEHME BCErO Nepmoaa UccaeaoBaHuni.

Knouesble cnosa: Bupyc HoaynapHoro gepmatnta, KPC, nepBUYHOTPUNCUHNUINPOBAHHbIE
Ky/AbTypbl KneTok TA, MA n nepesmnsaemble inHUKM Knetok Vero, CM3B, MDBK, BHK-21.

BeeaeHue

HoaynapHbin  gepmatut  KPC — 370  TPaHCMMCCUBHAS,  BbICOKOKOHTArMo3Has,
IMEPAMKEHTHAA  TPaHCrpaHW4yHas  BUMpPycHas  OONe3Hb  KPYMHOro  poratoro  CKOTa,
XapPaKTePM3YIOLLANACA IMXOPAAKOM, NoparkeHnem NMMdaTUYeCKon CUCTEMbI, OTEKAMMN MOAKOMKHON
KNneT4aTkM, 0O6pa3oBaHMEM KOMKHbIX Y3/10B, MOPAKEHUEM 133 U CAM3UCTbIX 000/104EK OpPraHoB
AbIXaHWA 1 nuuesapeHns [1-3].

Bupyc Neethling pasamHoKaeTca B 5-7-AHeBHbIX K3 npu TemnepaTtype 33,5-35 °C.
Ha XAO Bbi3blBaeT 0CNONoA0OHblE MOpa*keHMA: Menkne  MyTHble  OKyCbl  BOKpYr
BO3BbILLAtOLLEroca 6enoro LeHTpa. BMpyc Xopollo KyAbTUBMPYETCA B Ky/bType KAETOK MOYKM U
TECTUKYNbl TENEHKA U ATHEHKa [4, 5, 6]. B paHHMX KynbTypax LIM3 pa3snBaeTca meaneHHo, HO yKe
yepes 24 4 nocne aganTauMM NOABAAOTCA BepeTeHoobpa3Hble KNETKWU, KOTOopble Mo3Ke
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okpyrnatotca [7, 8], 06pa3oBbIBAtOT BKAKOYEHWA, CXOAHblEe C BKAOYEHMAMM, CBOMCTBEHHbLIMM
BMpYycy ocnbl oBel, [9, 10], HO CMHUMTUI He BbisBAAtoTCA [11].

B AnTepaTypHbIX MCTOYHMKAX MMETCA AaHHble, YTO BMPYC XOPOLIO Pa3MHOMKaeTca B
KyZbTypax KAETOK MOYKM M KOXKW Kposivka [12], IMHUKM KNEeTOK MOYKM 3eneHol adbpUKaHCKoM
MapTbiwky (Vero) [13, 14] 1 B IMHUM KNETOK NOYKM CUPUIMCKOro xomadka (BHK/21) [15]. OaHako
Hanbonee YyBCTBUTEIbHOM KybTYPOM ABASETCA KY/bTypa KAETOK TECTUKYAbI ArHAT [16, 17].

MpoaHanM3MpoBaB JaHHble /NUTEPaTypPHbIX WCTOYHMKOB, HaMM MNPOBEAEH CKPUHUHT
Hanboee YyBCTBUTENIbHOM NEPEBMBAEMON KNETOUYHOM IMHUM, 0becnednBatolen pasMmHOKeHNE
BMpyca H/l nccneayemoro Wtamma € BbICOKON MHPEKLIMOHHOM aKTUBHOCTbIO. C 3TOM LIe/Iblo HamMm
6blIN UCMbITaHbl CAeaylolne NePBUUYHO-TPUNCUHM3UPOBAHHBbIE KYyAbTypbl KneTok TH, MA u
nepesuBaemble AMHKMK Knetok Vero, ClMN3B, MDBK, BHK-21.

MaTepuansl n MeToabl

LLimamm. B npoBeAeHUM IKCNEePUMEHTaNbHbIX UCCAeA0BaHMA Obll MCMOb30BaH LUTAMM
«HMNMBB-2019/K» Bupyca HA KPC ¢ Tutpom Buonornyeckoi aktmusHoctu 5,50 Ig TU/dso/cm3.

Kynemypsi Knemok. [Ina onpeaeneHne onTMmasbHble YCAOBMA KYAbTUBMPOBAHMA LUTAMMa
«HUWUMNBB-2019/K» Bupyca HA wchbITbIBaAM caeaytolimMe NepBUYHO-TPUNCUHM3MPOBAHHbIE
Ky/AbTypbl KNeTok TA, MNA n nepesmnBaemble nHUK KneTok Vero, CM3B, MDBK, BHK-21.

Pe3ynbTaTbl 1 0bcyKaeHme
KynbTnBMpPOBaHME NPOBOANAM B yCA0BUAX TepmocTaTa (37 £ 0,5) oC ¢ npeaBapuUTe/ibHbIM
KOHTAaKTOM BMpycCa B TevyeHme 1 4. MaTpacbl C 3apa*KeHHbIM MOHOC/IOEM KY/bTypPbl KIETOK
exeaHeBHO NPOCMATPMBaAM Ha Hanunume UM BMpyca, a HakoNeHWe onpeaenanm C NoOMOLLbH
TUTPOBAHMA B MNPOOMPOYHOM KyNbType COOTBETCTBYHOLIMX KNETOK. [lonyyYeHHble pe3yabTaTbl
npeacTaBneHbl B Tabamue 1.

Tabnmua 1 - CpaBHUTENbHAA XapaKTEPUCTMKA HakonieHusa wtamma «HUNMBB-2019/K» supyca
HZ B pasnn4yHbIX KyAbTypax KAeToK

n=3
HanmeHoBaHMe WTamma Bua KyasTypbl Hadvano CpOK Ky/IbTUBMPO- TuTp BMpYyCa,
NpoABAeHNA BaHMA, lg TU/s0/cm®
una, g cyT (X£m)
MnA 72-96 6-7 3,0840,08
TA 48-72 4-6 4,67+0,22
Vero 72-96 6-7 3,9240,08
«HMMMNBB-2019/K» M/IBK 72-96 6-7 4,00+0,00
CraB 72-96 6-7 3,08+0,08
BHK-21 72-96 6-7 3,17%0,16

3 paHHbIX, NPOBEAEHHbIX UCCAeA0BaHUN YCTAHOBNEHO, YTO Hambobllee HaKonaeHue
wramma «HUNMBB-2019/K» Bupyca HA npousowno B KynbType TH. Bruonormyeckas akTMBHOCTb
Bupyca H/ 8 KynbType knetok (4,67+0,22) Ig TUOso/cm?. B apyrux KynbTypax knetok (MA, MABK,
CN3B, Vero u BHK-21) HakonneHue Bupyca coctaBuno oT (3,08 + 0,08) ao (3,93 + 0,22) Ig
TUOso/cm3.

MonyyeHHble pe3ynbTaTbl MOKasaauW, 4YTto WTamm  Bupyca «HUUMBB-2019/K»
penpoayLumnpyeTcs BO BCex BblibpaHHbIX KynbTypax knetok (MA, MABK, CM3B, Vero n BHK-21).
OaHaKo M3 6-TW UCMbITaHHbLIX Ky/AbTyp Hambonee 4yBCTBMTENbHOM AN WTamma Bupyca H/
OKa3a/laCb Ky/bTypa KneTok TA.
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Mepsble npusHaku UM BMpyca B AaHHOW KynbType B BUAE chepuyeckmx obpasoBaHuUM
KNeToK (KOHIIOMepaToB), NPUMNOAHMMAIOLLIMXCA Haj, MOBEPXHOCTbIO MOHOCI0A OTMeYann Ha 48-
72 4 nocne nHokynaumm Bupyca. K 120-144 4 nocne 3apaskeHns NpoLecchl AeCTPYKUMM bbiam
BbIPa)KeHbl W MPOABNAAMCL B pPa3pPEXeHUM MOHOCN0A, 00pa3oBaHMM OOLWMPHBIX OKOH,
obpamneHHbIX MMKHOMOPPHbLIMW KNeTKaMN M 0ObeANHEHNM CMMNIACTOB B CETYATYHO CTPYKTYpPY
(nceBoOCMHUMTMIA). MopaskeHMe KNeTo4Horo naacta coctasnano 80-90 %.

CTepUNbHOCTb  Ky/AbTypasibHbIX CcycneHsnin wTamma «HUWMMNBB-2019/K»  Bupyca HA,
nposepann Ha bakTepuanbHbix cpeaax MIMA, MMB, Cabypo (TBepaasn), Cabypo Kuakaa U
TMornmnkonesas. [1na atoro 6bi1 cobpaH cycneHsum supyca HA no 0,5 ma ¢ Kaxkaom nutaTenbHOM
cpenoi. Bece cpeapl, kpome cpeapl Cabypo, coaepkanncs B TepMmoctaTte npu temnepatype (37+1)
°C, a cpeay Cabypo —npu temnepatype (22,5+2,5) °C B TeyeHume 7 AHen. [10 UCTeYEeHMM YKa3aHHOTro
CPOKa OHM Bbln NepecarkeHbl Kpome nocesos Ha MIMA. Obpasupl NepecaxnBanm B Ty e cpeay 1
obbem, 4To 1 Npu nocese. BTOpMYHbIE NOCEBLI NOCTaBUAN 7 AHEMN.

Mpwn nccnenoBaHUM, YTO POCT BakTepuanbHOM, TMHOKOBOM MUKPODIOPbLI U MUKOMAA3M He
obHapyKeHo.

Bblna nposefeHa cepua 3KCNEPUMEHTOB MO U3YYEHWUIO AMHAMUKM PENPOAYKLMN LUTamMa
«HUWMNBB-2019/K» Bupyca HA B KynbType KAeToK TH B 3aBUCMMOCTM OT KPaTHOCTU
NHPEKUMOHHOM 403bl. C 3TON Lenbio 48-72 Yaca NPoOMPKY KYAbTYPbl KNETOK TA MHPULMPOBAK
BMpycom H/ ¢ KpaTHocTbio oT 0,0001 o 0,1 TUdso/KA, No 4 NpobUPKM Ha Kaxayto A03Yy BMpyCa.
MNocne agcopbumm BUpyca Ha KaeTkax B TedyeHune 1 yaca npu Temnepatype (37+0,5)°C
BMPYCCOAEPKALLMIA MaTepnan yaananm, 406aBAAAN NOAAEPHKMBAOLWYIO cpeay U MHKYOMpoBann
cUCTEeMy BUpYC-KkneTka npu Temnepatype (3710,5)°C. CocToAHWME KNETOYHOrO MOHOC/0A
exeJHEeBHO KOHTPOAMPOBaAM Ha Haauume supycHoro LM ¢ nomolbio mukpockonuun. Cpeay
MEHANN Yepes 72 4 UHKybaumu.

OuHamunKy HakonneHua supyca H nccnegyemoro Wtamma B Ky/bType KneTok TA nsyvanu ¢
MCNONIb30BAaHMEM  [AHHbIX TWUTPOBAHMA Ky/AbTypaabHbIX CYCNEH3WK, MNOAYYEHHbIX nocne
MHOULIMPOBAHMA BUPYCA PA3/IMYHBIMW A03aMU. Pe3ynbTaTbl SKCNepuUMeHTa NpeacTaBiAeHbl B
Tabanue 2

Tabnmua 2 - Hakonnenme wramma «HUWUMBB-2019/K» Bupyca HA 8 KynbType KneTok TA B
3aBMCUMOCTM OT MHOXECTBEHHOCTN MHPUUMPYIOLLENM A03bI

n=3
HanmeHoBaHwue NHbumumpytowas Cpok NHbeKumoHHas
WTaMma [03a BUpYyca, Ky/IbTUBMPOBAHMA | aKTUMBHOCTb BUPYCa, Ig
TUAso/Kn. BMPYCa, CYT. TUAs0/cm3 (X+m)
0, 0001 5-7 4,00+0,16
«HUNNBB-2019/K» 0, 001 5-7 4,33+0,16
0,01 4-6 4,83+0,08
0,1 4-6 4,91+0,14

N3 paHHbIX Tabauupl 2 cieayeT, YTO MaKCMMasibHoe HakonaeHue wtamma «HUNMBB-
2019/K» Bupyca H/ B uccnemyemoit KynbTypasibHOM cucteme B TuTpax (4,91+0,14) n (4,83+0,08)
lg TUso/cm® Habatogaetca npu nHonumpytowmx gosax 0,1 n 0,01 TU/dse/cm® cooTBeTCTBEHHO Ha
4-6 cyTkn. OAHaKo cTatucTMyeckaa obpaboTka AaHHbIX, MOYYEHHbIX NP 3aParKEHUN KYAbTypbl
knetok gosamu 0,1 1 0,01 TUAS50/KN He MMEIOT Pasndymnii Meay STUMK 403aMU UCCAeAyeMOoro
wramma (P>0,5).

Micnonb3oBaHme MHOEKLMOHHON A03bl BUpyca meHee 0,001 Ig TUAso/KN Ans nonydeHus
BMpPYCCOAEPKaLlero matepuana B Ky/abType KAeTok TA cneayeT cumtaTh HelenecoobpasHbim,
NOCKOJIbKY YPOBEHb HaKoMieHua Bupyca Obla 3HauuTenbHO Huxe (4,33+0,16) Ig TU/dso/cm?
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(P<0,025).

Mo pe3ynbTaTam MccaeaoBaHM, YTO pa3MHOKeHWe Bupyca HA nccnegyemoro wtamma B
KynbType Knetok TA WMHOMUMPOBAHHBIX PA3NIMYHBIMM  A03aMW  BMPYCA, 3@ WCKAOYEHMEM
nHdmumpytowern no3 0,01 m 0,1 TUAso/Kn. YT0bBbI MOAYYMTb AKTUBHOM BUPYCCOAEPKALLYHO
cycneHsmio H/l uvccnegyemoro WTamma  KAETOYHOM AMHUKM  TH, KAETKM  O0/KHbI - OblTb
MHOMLMpPOBaHbI 40301 BMpYyCca, cooTBeTcTaytowern 0,01 namn 0,1 TUdso/KA.

Mo3ToMy nony4eHbl HeobXoaAMMble AaHHble ANA ONpeaeNeHNsa ONTUMA/bHbIX NapaMeTpoB
KyNbTUBMpPOBaHUA WwWTamma «HUNMBB-2019/K» Bupyca HA n nposeaeHUs A0MNOAHUTENbHbIX
nccneaoBaHMM MO MOJIYYEHUIO BbICOKOAKTUBHOM OMOMAcChl, MPUroAHON ANA NPUMEHEHMSA B
buoTexHonornu.

Mpn onpedeneHnnm cpoKa KynbTMBMpOBaHMA WTamma «HUUMBB-2019/K» Bupyca HZ
KyNbTypy Knetok TA 6bina nHouumposaHa gosorn 0,01 TU/so/Kn, a 3aTem MHKyBuposaHa npwu
TemnepaType (37+0,5)°C. Yepes 48, 72, 96, 120 n 144 4 yacTb MaTpacoB 3aKnaplBaau Ha
3aMOPO3KY B HM3KOTEMMEPATYPHbIM XonoanabHUK (MuHyc 40 °C) ans 3aMmopakmBaHmns Ha 1612
yaca. [lanee c Kaxa0ro Ky/ibTypaabHOro matpaca bpanm npoby Bupyccoaepskallen XXnMakoctm ana
onpeAeneHns TUTpa BUpyca. Pe3ynbTaTbl MCCNeL0BaHWMA NpeAcTaBAeHbl B Tabanue 3.

Tabnvua 3 — InHammnKa HakonaeHua wramma «HUUMBB-2019/K» supyca H/ B KynbType KNeTok
TA B 3aBUCMMOCTM OT ANUTENBHOCTM KY/IbTUBMPOBAHMSA

n=3
HanmeHoBaHMe WTaMMa CpOK KynbTMBMpPOBaHMUSA, TUTp MHOEKLMOHHOWN
Yachl akTMBHoCTH, Ig TUds0/cm3
(X£m)

48 3,2540,14
72 3,9240,16
«HMMNBB-2019/K» 96 4,67+0,08
120 4,87+0,08
144 4,58+0,08

N3 paHHbIX Tabaunubl 3 cneayeT, 4To wramma «HUNMBB-2019/K» Bupyca HA, HakananMBaamuch
B CAaMbIX BbICOKMX TUTPaAx BO BpemMa MHKybaumm B TedeHne 120 4acoB ¢ TUTPOM MHOEKLIMOHHOIO
BMpyca (4,87+0,08) Ig TUAS50/cm3. JanbHelwan nHKybaums supyca Ao 144 yacos npusena K
CHUXEHWIO ero akTueHocTK (3,25+0,14) Ig TUA50/cm3 (P<0,05).

TakMm 0bpa3om, Obln BbiOpaH ONTUMaA/bHbLIA CPOK KyabTUBMPOBaHMA (120 4) WwTamma
«HUNMBB-2019/K» BMpyca H/ No3BONAOLWMIA NONYYaTb aKTUBHYIO BUPYCHYIO Bromaccy.

Pa3MHOMeHNe BUPYCOB B K/IETKaxX BO MHOTOM 3aBUCUT OT TeMnepaTypbl MHKybaumm [106], To
ecTb onpeaeseHne ONTUMa/IbHOrO TEMMNEPATYPHOro pexuma A1a PasMHOMEHMA BUPYCOB He
MMeeT 3HaAYeHUA NPU NOJYYEHMU BbICOKOAKTMBHbBIX BUPYCHbIX MaTepuanos. [na onpeaeneHus
3aBMCMMOCTM OT 3TOro dakTopa mMccaeaoBaHa AMHAMMKA HAKOMIEHWs BUPyca, M3y4aemoro B
Ky/1bType KAETOK in vitro cTtauMoHapHbIM METOA0M MPW Pas3anYHbIX TeMNepaTypax MHKybaumm —
33, 35, 37 n 39°C. NMony4yeHHble pe3ynbTaTbl NpeacTaB/ieHbl B Tabavue 4.
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Tabnvua 4 — InHammnKa HakonaeHua wramma «HUUMBB-2019/K» supyca H/ B KynbType KNeTok
TA B 3aBMCHMMOCTM OT TEMMEPATYPbI KY/IbTUBMPOBAHMA

n=3
HanmeHoBaHue TemnepaTypa Cpok TuTp MHPEKLUMOHHOMN
WTaMma KY/IbTUBMPOBAHMA, | KyJAbTUBMPO aKTMBHOCTH,
°C BaHMA, Y lg TU/dso0/cm® (X+m)

33+0,5 3,58 £ 0,08

«HUNNBB-2019/K» 35+0,5 3,92+0,16
37+0,5 120 4,75+0,14

39+0,5 4,25+ 0,00

Ha paHHOM Tabauue 4 nokasbiBaloT, 4YTO penpoaykums wtamma «HUUMBB-2019/K»
HabAtoAaeTCs BO BCEX MCMbITAHHbIX TEMMNEPATYPHbIX pexkmmax. OaHaKo Hanbonee onTMManbHOM
TemnepaTypor Ana KynbTMBMpOBaHWA Bupyca HJl mccneayemoro wrtamma B MoHocsioe TA
KNeTo4YHoM KynbTypbl senaetca (37,0 £0,5) °C, Tak Kak npu 3Ton TemnepaType Ky/NbTUBMPOBAHMA
6bl1 MOMy4eH BbLICOKMIM MOKas3aTenb ero MHPEeKLUMOHHOM aKTUMBHOCTW, KoTopbln (4,75%0,14)
coctasun Ig TU/so/cm3. YpoBeHb HaKOMieHWsa BMpyca Mpu TemrepaTtype 3HaYUTENbHO HUMKe
(33,0%0,5), (35+0,5) m (39,0+0,5) °C, roe aktmBHOCTb cocTasBuna (3,58+0,08), (3,92+0,16) u
(4,25+0,00) Ig TU/s0/cm>, cOOTBETCTBEHHO.

Taknum obpa3om, pesynbTaTbl NabopPaTOPHbIX MCCAEA0BaHWI NO3BONAIOT CAeNaTb BbIBOA,
ONA YCUNEeHMA HaKonaeHusa wrtammos Bupyca «HUUMBB-2019/K» cTauMOHapHbIM MEeTOA0M
Ky/IbTUBMPOBAHME B Ky/AbType KNeToK TA Heobxoammo nposoauTb Npu Temnepatype (37,0+0,5)
°C.

CTeneHb HAaKOM/EHNA BUPYCOB B Ky/AbType in Vitro TakKe 3aBUCUT OT COAEPHKAHMA B cpeae
CbIBOPOTKM KPOBM KMBOTHbIX, KOTOpasd ABAAETCA OAHMM M3 BaKHEWMLIMX KOMMOHEHTOB
KynbTypanbHoM cpeapl MNCI, obecnednBatowen penpoaykumm Bo3byanTens B YyBCTBUTESIbHOM
KNETOYHOM cuCTeme KyabTypbl Knetok TA. [lna atoro Bo3dbyamuTeNb BMpPYyca Ky/bTMBMPOBA/IM B
pa3nnyHbIX cpedax: 2, 5, 10%. OueHKa 3pPeKTMBHOCTM CbIBOPOTOUHbBIX KOHLEHTPALMA B COCTaBe
noAJep*KMBatoLLLEN cpeabl MPOBOAMAACH MO YPOBHIO HAKOMAEHWA BUPYCa M COCTOAHUIO KYAbTYpPbl
KneToK. [onydeHHble pe3ynbTaThl NpeAcTas/ieHbl B Tabanue 5.

Tabnvua 5 - Hakonnexwme wramma «HUWUMBB-2019/K» Bupyca HA B KynbType KneTok TA B
3aBMCUMOCTM OT KOHLLEHTPALUMM CbIBOPOTKM B COCTaBE NOAAEPHKMBAOLLEN Cpeabl

n=3

HanmeHoBaHMe WTaMMa KOHUEeHTpauma CpOK noAsneHms TUTp MHGEKLUNOHHON
cbiBOpOTKM Kposu KPC B | UMMM B KynbType AKTMBHOCTMK,
noAJeprKMBatoLLel KNETOK, Y lg TUAso/cm®

cpene, % (X£m)

2 48 4,75+0,14
«HUNNBB-2019/K» 5 48 4,83 +0,08
10 48 4,92 +£0,16
6e3 CbIBOPOTKM 72-96 3,67+0,16

KaK BMAOHO M3 AaHHbIX Tabanupl 5, wrtamm supyca «HUMUMBB-2019/K» B KyabType KneTok TA
Hakannmeaertca 8 Tutpe (4,75+0,14) Ig TUdso/cm® B cocTase 2% coaep>KaHum CbIBOPOTKM B COCTaBe
noaaep*meatollern cpeabl. Mpn 5 1 10% CbIBOPOTKA XapaKTepU3YHOTCA BbICOKMM HaKOMAeHMEM
Bupyca (4,83+0,08) u (4,92+0,16) lg TU/Aso/cm3, cOOTBETCTBEHHO €ro OTCYTCTBME B COCTaBe
noAJepKMBatoLLLe cpedbl OTPULATENIbHO CKa3blBAeTCA Ha BOCMPOWM3BOACTBE WCCAEAYEMOTO
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WTamma Bupyca H/l, npoasaaoweroca HU3KMm TUTPom Bupyca (3,67 g TUdso/cm3). B KyabTypax
KNEeTOK C NOAJEP)KMBAIOLLEN CPelon CbIBOPOTKM KpoBu 2, 5 u 10% He Habnogaetca
CYLLECTBEHHbIX  Pa3/iMuMiA  Npu  cTaTudeckon o0b6paboTke  JaHHbIX, MOJIYYEHHbIX  MPU
Ky/IbTMBMpPOBaHUM BMpyca (P>0,4).

Ncxoaa 13 NoNydYeHHbIX pe3yibTaToB, ONTUMA/bHYIO KOHLLEHTPALMIO CbIBOPOTKM B COCTaBe
noaaepmsatowen cpeapl NCM ansa KynbTMBMpoBaHMA BMpYyca H MOXKHO cumTaTb 2%, TaK Kak 3Ta
KOHUEHTpauna obecneynBaeT CTabmMAbHOCTb KNETOYHOTO MOHOCNOA B NEPUOL KYbTUBMPOBAHNA
BMpYCa M [AOCTAaTOMHO BbICOKMA YpPOBEHb €ro BOCMPOM3BOACTBA A1 3TOM  CUMCTEMbI
Ky/bTUBMPOBAHMA, a TaK¥e BAMAET Ha cebecToOMMOCTb MNoyYeHHOM BUPYCHON Bromaccsl.

Takmm obpasom, pesynbTaTbl MNPOBEAEHHbIX WCCAEA0BaHWA MO3BOAMAN ONPEeaenuUTb
ONTUMa/bHblE YCA0BUA KyNbTUBMPOBaHMUA WTamma «HUUMBEB-2019/K» Bupyca HA B KynbType
KneTok TA:

- ANS NOYYeHUs aKTUBHOM BUpPYyCHOM Buomacchl HI KneTkn Heobxoanmo MHGULMPOBATL
[03y Bupyca, coctasastoutyto 0,01 nam 0,1 TUdso/KA.

- ONTMMaNbHbIN CPOK KyNbTUBMPOBAHWA BMpyca H/, no3BonAWMIM NOAYYUTb BUPYCHYIO
Hromaccy ¢ BbICOKMM TUTPOM, cocTasnaeT 120 y;

- KyNbTUMBMPOBaHWME KAETOK W BUPYyCa [O/BKHO MNPOBOAUTLCA MNpU  TemnepaType
(37,0£0,5)°C, u4TODObI BMpPYC MOr HaKkanaueaTbCA 6OoAnblle NpWM  CTALMOHAPHOM MeToAe
KyNbTUBNPOBaHUA;

- ONTMMasIbHAA KOHLEHTpauma CbiBOPOTKM KpoBu KPC coctasndetr 2 % B cocTtase
noaaeprmeatouwen cpeapl MCr.

[Ona vn3ydeHns penpoayKTUBHbIX CBOWCTB WTamma «HUWMBB-2019/K» Bupyca HA B
KyNbType KneTok TA Bblna NposeAeHa Nocne0BaTeIbHanA NaccaXXHan cepuma, KoTopaa onpeaenana
MHOEKUMOHHYIO aKTMBHOCTb Ka¥K/10ro MacCaXKHOro ypPOBHA BO BPeEMA A/IUTENbHON NacCMPOBaHUM.
Pe3ynbTaTbl NPOBEAEHHbIX UCCNeL0BaHNI NpeacTaBneHbl B Tabanue 3.6.

Tabnmua 6 - Apantauma wrtamma « HUMMBB-2019/K» Bupyca HA K KyabType KneTok TA
n=3
HanmeHoBaHMe WTamma MaccakHbli TUTP MHOEKLUMOHHOM aKTUBHOCTY, Ig
YPOBEHb TUdso/cm®
(X£m)
4,5040,14
4,7510,14
4,9240,16
5,08+0,08
5,17+0,08

«HUNTBB-2019/K»

NihlwIN|(F

N3 paHHbIX Tabanupl 6 cnegyeT, 4To wtamma «HUUMBB-2019/K» Bupyca H/A, ycneuwHo
afanTUPOBA/CA K KyNbType KneTok TA 3a 2-3 naccaka, Bbi3blBasA XxapaKTepHoe A1A aHHOro BMpyca
Una (Ha 2-3  cyTkM), nposasadwoouweecs B Buae CcOepUYecKMX 0DOpasoBaHU  KIeToK
(KOHrNOMepaToB), MPUMNOAHUMAIOULMXCA HaZ, MOBEPXHOCTbKD MOHOCNOSA, B BW/E OKPYrneHus,
NMMKHO3a KNEeTOK, OTCIOEHWNS MX OT MOBEPXHOCTM MaTpaca M 06beIMHEHNA CUMMNAACTOB B CETYATYHO
CTPYKTYPY (NCEBAOCUHLMUTUM).

Cnenyet OTMETUTb, YTO MHPEKLMOHHAA aKTMBHOCTb Mcc/lelyemMoro lTamma Bupyca HZ
[OCTMrana MaKCMManbHbIX TUTPOB K 3-5 nacca)ky M cTabunbHO COXpaHAnacb Ha YpPOBHe
PenpoAlyKTMBHOM aKTMBHOCTM B TeyeHMe BCero nepuoda wuccnenoBaHuit (5 naccaxken).
MaKCcUManbHbIi  TUTP  MHOEKLUMOHHOM  aKTMBHOCTM  BbllI€YKA3aHHOro LTaMma COCTaBWA
(5,17+0,08) Ig TUs0/cm> npu cpoke nHKybaumm 120 4.
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3akntoveHre AHanM3Npysa NOAyYeHHble JaHHble, MOXHO CAENaTb 3aKJ4YeHMe O TOM, YTO
npy onpeaeneHun ONTUMasbHbIX MapamMeTpoB Ky/NbTUBMPOBaHUA WTamma «HUNMBE/K-2019»
BMpyca H/ ycTaHOBNEHO, YTO A1A NMONYYEHNA aKTUBHOMN BMPYCHOM BMOMACChHI C BbICOKMM TUTPOM
HeobxoAMMO MHGUUMPOBATL KyabTypy Knetok TA aosoi supyca 0,01 mam 0,1 TUAso/kn ¢ 2 %
KOHUEHTpaLMe CbiIBOPOTKM B COCTaBe MUTATE/IbHOW cpeabl M MHKYOMPOBaTb Npu TemnepaType
(37,0+0,5) °C B TeueHme 120 y.
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Abstract

Antimicrobial resistance and especially multi-drug resistance is one of the most actual
problems of modern medicine, agriculture, veterinary and ecology. The initial source of that
property is the native bacterial microflora of environment. That is why the study of novel classes
of antimicrobial drugs extremely actual goals of modern pharmacology. In current research the
seven new synthetic imides and complex amino salts of tartaric acid are considered as potential
alternative agents for multi-drug resistance combating in pathogens. They have demonstrated the
high activity against some native bacterial opportunistic pathogens and phytopathogens. Also,
they have shown the selective inactivity against the non-pathogenic microflora of soil and an
ability to biodegradation by non-pathogenic bacteria from Pseudomonas chlororaphis group.

Key words: Pseudomonas, Stenotrophomonas, opportunistic pathogen, multi-drug
resistance, tartaric acid derivatives, molecular docking, PCR, plasmids.

Introduction

An extremely high drug-resistance of Pseudomonas, Stenotrophomonas, Staphylococcus,
Klebsiella, Salmonella and other members of ESKAPE is one of the most common causes of
inefficient usage of antibiotics during the infection diseases treatment clinical therapy [1]. That is
why, according to WHO reports of last years, the study of antibiotic-resistance mechanisms and
the ways of its combating is one of the priority directions of research in XX| century [2]. And after
2020 pandemic, the aggravation of multi-drug resistance problem is notable, as a logical
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consequence of the significantly increased volumes of antibiotics, disinfectants and other
antimicrobials were spreader in environment [3].

But the initial source of resistance is native adaptivity of microbes, which is caused by
different mechanisms (antibiotic modification enzymes, efflux-systems, etc.). In case of
Pseudomonas, Stenotrophomonas genera representatives, it has a huge medical significance. They
can become a cause of occurrence of different inflammatory pathologies, such as like in case of
chronical inflammations while the depressed condition of host immune system (e.g. patients with
AIDS, cancer, etc.) and the range of opportunistic diseases in clinics, such as like secondary
inflammations of wound surface in patient with burns [4]. Being the common for wet surfaces,
different non-pathogenic, opportunistic pathogens of human and agricultural animals,
entomopathogenic and phytopathogenic species of Pseudomonas and Stenotrophomonas genera
are involved in biodegradation chains as reducers. Thus, having a wide diversity of mobile genetical
elements they have a significant influence on ecological state of environment and the spread of
resistance genes among the Gram-negative bacteria. As a result, these bacteria can participate to
formation of new stabile multi-drug resistant strains of pathogens in clinics. The search of novel
classes of antimicrobial preparations against them, based on native compounds is one of the
prospective ways for overcoming of the described problem. That is why in our laboratory, tartaric
acid was target derivatized into cyclohexyl-, benzyl-, phenyl- and ethanolamine- (colamine-)
substituted imides and complex aminosalts. These novel semisynthetic nitrogen-containing
derivatives of TA were tested on various both pathogenic and non-pathogenic bacteria.

Materials and Methods

In current research, for the in vitro tests of multi-drug resistance of bacteria, the soil stains
of opportunistic pathogenic bacteria from Microbe Depository Center (MDC) of Scientific and
Productional Center (SPC) “Armbiotechnology” of National Academy of Scienced of Republic of
Armenia (NAS RA) were used. The resistance was considered to 13 antibiotics of 8 various classes,
including the combined preparations and the drugs of last generations. The resistance was studied
by some microbiological (disks method, the cultivation on liquid and solid selective media) and
genetical methods (DNA isolation, electrophoresis, plasmid analyses, PCR analyses,
transformation by Mandel’s method) due to the generally accepted protocols [5].

PCR analyses of antibiotic modification enzymes genes of clinical pathogens: blaOXA-10,
aac(6’)ll, aph(3)IV, catB7, such as like the plasmid analyses and transformation series were carried
out. Then 7 new derivatives of tartaric acid (TA) were synthesized (Fig. 1). They were tested on
230 strains of various Gram-negative and Gram-positive pathogens using the following methods:
in silico molecular docking, in vitro cultivations on selective media, transformations. Then the
minimal inhibitory concentrations for each new synthetic derivative of TA were estimated by the
methods of multiple dilutions. Biodegradation of the considered TA new derivatives was tested
on soil non-pathogenic bacteria by the substitution of carbon source in cultural media [6]. In silico
analyses were carried out by the methods of cheminformatics and bioinformatics [7]. The
digitizing of results was carried out with the help of Imagel) program package [8].
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s Phl PhAS éu
Fig. 1. Tartaric Acid (TA) derivatives.

Bl — benzylimide of TA(1-benzyl-3,4-dihydroxy-pyrrolidine-2,5-dione), M = 220.20; BAS -
benzylamino complex salt of TA (benzenaminium (2R, 3R)-3-carboxy-2,3-dihydroxypropanoate),
M = 257,24; CAS — cyclohexylamino complex salt of TA (cyclohexanaminium (2R, 3R)-3-carboxy-
2,3-dihydroxypropanoate), M = 249.26; Cl — cyclohexylimide of TA (1-cyclohexyl-3,4-dihydroxy-
pyrrolidine-2,5-dione), M = 212,23; Phl — phenylimide of TA 3,4-dihydroxy-1-phenyl-pyrrolidine-

2,5-dione), M = 206,18; PhAS — phenylamino complex salt of TA (phenylmethanaminium (2R,
3R)-3-carboxy-2,3-dihydroxypropanoate), M = 243.22; EACS — ethanolamine complex salt of TA
(2-hydroxyethan-1-aminium (2R, 3R)-3-carboxy-2,3-dihydroxypropanoate), M = 211,17.

Results

According to the obtained results, the majority of the studied 230 Gram-negative bacteria
have demonstrated the resistance to various antibiotics. The most typical ones are presented on
table 1.

Table 1. The antibiotic-resistance tests of studied bactria

Bacterial cultures: 1 —E. coli DH5a; 2 — P. putida var melanogenes 9254; 3 — P. putida 9335;
4 —P. chlororaphis, subsp. chlororaphis; 5 — P. aeruginosa 9059; 6 — Stenotrophomonas maltophilia
9310; 7 —P. fluorescens 9185; 8 — P. taetrolens 9244 “C” — the positive control on nutrient cultural
media; the used antibiotics: Kan — Kanamycin, Stp — Streptomycin, Gnc — Gentamycin, Cam —
Chloramphenicol, Amc—Augmentin (AUG): the combined preparation of amoxicillin and clavulanic
acid), Amx — Amoxicillin, Amp — Ampicillin, Pcn — Penicillin, Cfx — Cefixime, Cro — Ceftriaxone; Tcn
— Tetracycline, Azm — Azithromycin, Cip — ciprofloxacin; “R” — resistance; “+” — the growth of
bacterial culture on nutrient cultural media; “-“ — sensitivity to antibiotic (bactericide effect).

Resistance to antibiotics

strain Kan | Stp | Gnc | Cam | Amc | Amx | Amp | Pcn | Cfx | Cro | Ten | Azm | Cip ¢
1 - - - - - - - - - - - - -+
2 - - - - - - - - - - - - -+
3 - R - R - - R R R - R - - |+
4 - - - - R R R - - - - - - |+
5 R - - R R R R R R - R R R | +
6 - - - R - R R R - - - - - |+
7 - - - - - R R R R R R - R | +
8 - - - R R R R - R - - - - |+

The genetical analyses (DNA electrophoretic research, PCR analyses and transformation)
results have demonstrated that only in 3% of studied strains the genes catB7, blaOXA-10, aac(6’)!l,
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aph(3)IV present on plasmids or on nucleoid. The identified antibiotic-resistance of studied
bacteria probably is caused predominantly by the genes which are differing from the studied in
this research. The main part of all the studied bacterial strains has plasmids with different
molecular weight. Due to results of transformation experiments, only about 40% of bacteria
contain the plasmids which are responsible for the transmission of considered 13 antibiotics. The
discovered antimicrobial resistance of studied bacteria is presented by different genes which can
be both plasmid-associated or from the bacterial chromosome.

The emphasized antimicrobial effect of TA synthetic derivatives was demonstrated against
the majority of studied opportunistic pathogens of different species (table 2, Fig. 2).
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Fig. 2. The inhibition of growth of phytopathogenic bacteria Pectobacterium carotovorum
by new derivatives of Tartaric acid in liguid media.

Table 2. Tartaric Acid new derivatives antimicrobial effect.
“+” — growth of bacteria, “-“ —the absence of bacterial growth, “C+” — the positive
control on nutrient agar cultural media; “C-“ —the negative control on antibiotics, in contribution
to the resistance profile of a particular strain

Bacterial Strain CAS BAS Cl Bl PhAS Phl EACS C+ C-
P. aeruginosa 9059 - - - - - - + + ,
S. maltophilia 9310 - - - - - - + + -
P. chlororaphis,
subsp. chlororaphis + + + + + + + ¥ i}
9330
P. fluorescens 9185 + + + + + + + + i
P. taetrolens 9244 + + + + + + + + -
E. coli DH5« + + + + + + + T _
P. putida 9335 - - - - - - - + _
P. putida, var. ) ) ) ) ) ] ] . ]
melanogenes 9254

Simultaneously, they are not active against E. coli and some non-pathogenic soil bacteria.
Also, TA new synthetic derivatives can be biodegraded in form of complex aminosalts.
Biodegradation by is notable by the bacteria of normal soil microflora, e.g. the representatives of
P. chlororaphis group: P. chlororaphis, subsp. chlororaphis, P. chlororaphis, subsp. aurantiaca, P.
chlororaphis, subsp. aureofaciens, P. taetrolens, etc.) and P. fluorescens group bacteria was found
out (fig. 3).
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Figure 3. In vitro study of PhAS biodegradation by P. taetrolens of soil.

The studies of MIC (Minimal inhibitory concentrations) of all the mentioned substances,
using the different cultivation media, have demonstrated that their means are differing depends
to species of bacteria and vary: from 31.8 ng/mL (for CI, Bl, CAS, BAS) to 747 mg/mL (for EACS and
PhAS).

Then in silico analyses of mechanism of activity of new synthetic derivatives of TA, which
were carried out by the molecular docking analyses have demonstrated their specific binding to
three specific proteins. There were studied the following target-proteins: quorum sensing
regulator and oxidative stress contraction regulator, encoded by oxyR gene, the biofilm proteins
transcription factor, encoded by tsaR gene and the benzoate receptor, encoded by benM gene.
These proteins are responsible for biofilm formation. Theses interactions were differing from the
interactions of classical B-lactamic structural analogs of considered compounds.

The majority of the considered bacteria have demonstrated multi-drug resistance
properties, including the resistance to the last generations and broad-spectrum antibiotics, such
as like kanamycin, azithromycin, ceftriaxone, ciprofloxacin, etc. and combined preparations, such
as like augmentin, amoxiclav and other preparations which contains Amx antibiotic and clavulanic
acid, which is the classical inhibitor of B-lactamases. The presence of clinical genes of pathogens
was a comparably low and was indicated practically only for P. aeruginosa representatives. Thus,
probably, the detected antimicrobial resistance of all the studied bacteria is caused mainly by the
efflux-systems or other genes which were not considered in current research and involved in the
other mechanisms of adaptivity and the drug-resistance. It reflects the well-known literature data
about the wide diversity of antibiotic resistance, biodegradation and other adaptation
mechanisms in P. aeruginosa and other Pseudomonas genus representatives [9].

The seven considered TA new derivatives have shown the activity against both antibiotic
sensitive and antibiotic-resistant strains of various species of considered genera. The were
effective against the strains of P. aeruginosa, S. maltophilia, P. putida, etc. which were resistant to
azithromycin, ceftriaxone, gentamicin, kanamycin, streptomycin, chloramphenicol, tetracycline,
augmentin, ciprofloxacin, etc. Transformation analyses have shown the absence of resistance
transmission from non-pathogenic soil bacteria to various Gram-negative pathogens by plasmids.
Also, TA new derivatives high activity was noted against the multi-drug resistant phytopathogenic
P. syringae various pathovars: P. syringae pv. lachrymans, P. syringae pv. tabaci, P. syringae pv.
syringae. The tests with non-pathogenic representatives of P. chlororaphis group did not show any
inhibition of growth, thus their effect is selective and might be explained by the genetical features
of the structures of membranes of these microbes. The minimal inhibitory concentrations of the
considered compounds are comparable to the generally used antimicrobial preparations of even
lower than the appropriate usable concentrations of antibiotics.

The results of molecular docking have demonstrated the alternative mechanisms of activity
of TA ne derivatives, which are related to the interaction of functional groups of these compounds
to the target proteins inside the cell. Thy mentioned proteins are predominantly responsible for
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the biofilm formation. It’s very important, because the biofilm formation and quorum sensing are
the central pathways of multi-drug resistance occurrence. That makes the considered compounds
prospective for further research as the novel class of antimicrobials at the stage of formation of
biofilm.

Conclusion

TA seven new derivatives have demonstrated in vitro antimicrobial activity against the
various multi-drug resistant Gram-negative opportunistic pathogens. Simultaneously, they are
non-active against the non-pathogenic microflora of soil. Moreover, the complex salt TA are easily
being biodegraded by P. chlororaphis group some bacteria (P. taetrolens, etc.). Also, they don’t
inhibit E. coli growth. The experiments have demonstrated the absence of transmission of the
resistance to TA new derivatives by plasmids. Also, the properties of their biodegradation can’t be
transmitted by plasmids. Molecular docking analyses (in silico) have demonstrated their
alternative mechanisms of activity, which is not related to the acidity of compounds.

According to the obtained data, TA cyclohexyl-, benzyl-, phenyl- and ethanolamine
complex salts and imides are recommended for further toxicological research for potential
implementation in veterinary and medicine as a comparably ecologically safe alternative to
classical antibiotics against the multi-drug resistant pathogens.
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Abstract

Entomopathogens have a significantly negative impact on pollinators (bees, butterflies,
etc.). It is actual problem because of extremal importance the mentioned insects for agriculture.
Simultaneously some entomopathogens synthesize the substances which are toxic for
mammalians. The other aspect of importance is a potential usage of Lysisnobacillus spaericus and
Brevibacillus laterosporus as biological enemies of phytopathogens. Thus, antibiotic-resistance of
entomopathogenic bacteria is very important for the efficiency of combined and complex
preparations of plant protection. Current research is devoted to the genetical study of antibiotic-
resistance of some common entomopathogens, which are being used in plant protection
preparations.

Keywords: Entomopathogen, antimicrobial resistance, PCR, Lysisnobacillus spaericus,
Brevibacillus laterosporus

Introduction

Entomopathogens microorganisms are presented by the large group of microbes, including
various bacteria and fungi [1,2]. They are able to cause the various diseases of insects, which can
be as the important pollinators as well as the harmful pests of agricultural crops and trees. That is
why the biological role of entomopathogenic microorganisms in native ecosystems and in
ecosystems of anthropogenic origin is dualistic. Entomopathogens which are harmful for
pollinators, such as like bees, which consist 60-95% of crops pollinating fauna are one of the most
important problems. And according to nowadays, the protection of bees is one of the most
important ecological problems. Simultaneously, the representatives of different genera of
entomopathogenic bacteria are effective for combating phytopathogenic microbes and can be
potentially used as agents of pest control [3].

The most common entomopathogenic species which can be used against the
phytopathogens are Brevibacillus Laterosporus and Lysisnobacillus sphaericus, such as like Bacillus
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thuringiensis, etc. They are well-known as microbes, which are able to inhibit the growth of various
phytopathogens such as like Pectobacterium carotovorum, Xanthomonas vesicatoria, X. beticola,
Pseudomonas syringae, Curtobacterium flaccumfaciens, etc. [4-6]. Representatives of these
species of entomopathogens are Gram-positive microbes, which are being characterized by the
synthesis of wide diversity of bioactive compounds. Some of them are being used in biopesticides,
based on low toxicity or the absence of toxicity to vertebrates, including mammalians and human.
The cry (crystal) and cyt (cytolytic) proteins also known as 6-endotoxins which were isolated from
B. thuringiensis some strains are well-known [7]. That is why the study of resistance of
entomopathogenic microbes to antibiotics is one of the important parameters for their further
usage in complex and combined plant protection preparations. A huge diversity of the
mechanisms of antibiotic-resistance in Gram-negative and Gram-positive bacteria is well-known.
In general, antibiotic-resistance can be caused by the following types of cellular mechanisms:
enzymes of chemical modification of antibiotics, false metabolic pathways forming, efflux-systems
and other mechanisms of biomembrane permeability decrease, the chemical modification of
target of a particular antibiotic effect and biofilm synthesis. They are defined by the presence of
different genes in bacterial genome, being encoded by both bacterial chromosome (nucleoid) and
the various mobile genetical elements, such as like plasmids [8].

Current paper is devoted to study of antibiotic-resistance of some common agricultural
entomopathogens, which have a potential to be used as biocontrol agents against the various
Gram-negative phytopathogenic bacteria.

Materials and Methods

For all the experiments, which were carried out, 3 strains: B. laterosporus 194-1, L.
sphaericus 2626, L. sphaericus 2884 of entomopathogenic bacteria from the National Collection
of Microorganisms of Microbial Depository Center (MDC), “Armbiotechnology” SPC NAS RA were
used [9].

The selection of the bacterial strains for all the experiments was carried out due to the
preliminary screening of their activity against the phytopathogenic bacteria, what was done during
the previous research [10].

The qualitative evaluation of antibiotic-resistance of the selected group of strains of
entomopathogens was defined using solid agarised selective media. The Sterilized by autoclaving
beef-extract broth and beef-extract agar were used. The cultivation was carried out by streaking
method, using 90 mm diameter Petri dishes, at 37 °C, under aerobic conditions. The final
concentration of each particular antibiotic in selective media was 50 mcg/ml. The following seven
antibiotics of different classes were used: Amp/ampicillin, Amx/amoxicillin, Amc/augmentin,
Cfx/cefixime, (antibiotics of aminopenicillins and cephalosporins subtypes from B-lactamic
antibiotics respected), Kan/kanamycin, Stp/streptomycin (from aminoglycoside class of
antibiotics), Cam chloramphenicol (of amphenicol class of antibiotics) produced by “Astoria” [11].

The choice of antibiotics was due to their wide applicability in medicine, as well as in
agriculture and food industry [12]. As the control there were used E. coli the following strains: E.
coli DH5a (non-plasmid strain, sensitive to all the 7 considered antibiotics), Escherichia coli
DH5a/VOG 16 (VOG 16 plasmid-containing strain of E. coli, resistant to Kan), E. coli pUC 18 (pUC
18 plasmid containing strain of E. coli, resistant to Amp), E. coli DH5a/PEC 7 (PEC 7 plasmid-
containing strain of E. coli resistant to Cam).

Bacterial chromosome DNA and the plasmid DNA was isolated from all the strains due to
the Dolly’s method of alkaline extraction and the benzyl chloride method. Then it was analyzed by
0.8% — 2.7% agarose gel electrophoresis [13-15].

To conduct a comparative analysis of the plasmid consistence of the studied bacterial
strains, PCR analyses of antibiotic-resistance of the selected group of entomopathogens were
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carried out with all the studied strains. There were used the following primers of genes of
antibiotic modification: blaOXA-10 (for the gene of B-lactamase BlaOXA10) and two primers for
aminoglycoside modifying enzymes: aph(3’)IV (for aminoglycoside-O-phosphotransferase APH)
and aac(6’)ll (for aminoglycoside-N-acetyltransferase AAC). The mentioned genes were chosen
due to their high prevalence among human and animal pathogens.

The following markers for determining the molecular weight of DNA fragments were used:
M-3788 SIGMAMARKER; M-3913 SIGMAMARKER; D-6293 (pUC18/ Hae Ill), M-103S
ADNA/EcoRI/Hindlll, produced by “SIGMA” [16-19].

The main characteristics of all the used primers and the conditions of amplification reaction
are presented on table 1.

Table 1. Conditions of PCR analysis of the studied bacteria resistance

Enzvme Gene Gene Molecular Subsequence Temperature regime
Y primer Weight g (Tiig 96 °C),
F:5' TATCGCGTGTCTT 09(4:; ) 51_515 06;’ 1c4 gcsle;:z%
slaoxa | DIOXA | blaOXA- | F:6117 | TCGAGTAY 50 5 2 evclen o o
10 10 R:5736 | RSTTAGCCACCAAT | 07 °C—4é o9
GATGCCC3' C” /
F:5' AGGTGACACTAT
AGAATACGGAAACA | 94 °C-150's, 14 cycles: 94
APH aph(3’) | aph(3’) | F:1789 GCGTTTTAGAGC3’ °C-45s,66 °C45s, 72 °C-
Vi Vi R:12023 | R:5’GTACGACTCACT | 90's, 23 cycles: 94 °C-45
ATAGGGAGGTTTTGC | s, 63 °C-45's, 72 °C-90 s.
ATTGATCGCTTT3’
F.5 AGGTGACACTAT | . '
AGAATATTCATGTCC gio CC 451§ 062 1é_2’5d§s'72
AAC aacl6') | ooy | FLL636 | GCGAGCACCCE3'; | G TP -0
/ R:11883 | RS'GTACGACTCACT | = 61’°C—4és S etan
ATAGGGAGACTCTTC | =~ /
CGCCATCGCTCT3!
F:5' AGGGACGACGG gi E : 31?25’624‘:(_2-(:1(;25:
At g, | PCATE3 | F:i7455 | TCATATGGGCAACT, | o, 0”2 =« >~
9 R:6954 | RS'CCTTCGTCCAAG | (200’ 0 2 OCV_ he e
CTTCAGGCCGT 3 ot oy

Digital analysis of results was performed by Imagel software [20]. All the experiments were
carries out in 5 series of 3 repeats for each probe. The statistical analyses were done due to
standard protocols of Microsoft Excel program package.

Research Results

According to the results of the experiments which were carried out with 7 antibiotics of
different classes, it was found out the resistance only to the following compounds: ampicillin,
cefixime, streptomycin and chloramphenicol. The resistance to chloramphenicol is noted only for
L. sphaericus 2626 strain. Due to the literature data, the resistance to one representative of
amphenicol antibiotics defines the resistance to other representatives of that class with high
percentage of probability. It is defining by the features in specificity of chloramphenicol
acetyltransferases which are responsible for the resistance this type [21].
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The experiments which were carried out with the combined preparation of amoxicillin and
clavulanic acid (the classical inhibitor of B-lactamase enzymes, which are responsible for the
resistance to B-lactamic antibiotics: penicillin and the various aminopenicillins, such as like
ampicillin, amoxicillin) have demonstrated the absence of resistance.

Thus, the enzymes of both considered strains L. sphaericus 2626 and L. sphaericus 2884
are sensitive to clavulanic acid. The resistance to cephalosporin subtype of B-lactamic antibiotic is
detected in both L. sphaericus 2626 and L. sphaericus 2884 strains. It is encoded by the other
genes of enzyme (table 1).

Table 1. Antimicrobial resistance of L. spaericus and B. laterosporus

Entomopathogenic Antibiotics (50 mcg/mL) Control on

Strains of Bacteria Amp | Amx | Amc | Cfx Cam | Stp | Kan | nutrient L-
agar

L. sphaericus 2626 - - - + + + -

L. sphaericus 2884 + - - n _

B. laterosporus 194-1 - - - - - - _

Thus, the sensitivity to Amx has no notable influence on the resistance to cefixime, as it is
known for the other Gram-positive, as well as Gram-negative bacteria [22, 23]. Also, the
experiments have shown that B. Laterosporus 194-1 has demonstrated the absolute sensitivity to
all the considered antibiotics. Then DNA was isolated and studied by the agarose gel-
electrophoresis and as the result the plasmids were detected in strains L. sphaericus 2626 and L.
sphaericus 2884. According to the analysis of DNA electropherogram and thermogram of it, the
molecular weight of that plasmids is different. It is comparable to the weight of pUC 18 plasmid of
E. coli DH5a/ pUC 18 (fig. 1).

b.

Fig. 1. A: Resistance tests of B. laterosporus 194-1, L. sphaericus 2626, L sphaericus 288

on solid cultural media and the digital analysis of it; B: DNA Electrophoresis of B. laterosporus
194-1, L. sphaericus 2626, L. sphaericus 2884 and digital analysis of it.

The electrophoretic analysis didn’t show the presence of plasmids in B. Laterosporus 194-
1. The absence of resistance to the considered 7 antibiotics might be related to plasmid absence.
The further transformation experiments are planning for the potential confirmation or that
preliminary data. PCR analyses have shown blaOXA-10, aph(3’)VI, aac(6’)ll, catB7 absence in these
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strains. Thus, their resistance is defined by the other genes. Besides, the absence of transmission
possibility of that genes to other bacteria might be supposed, what may give the good prognosis
for their potential usage as an agricultural a biocontrol agent.

Conclusion

According to the research results of 3 studied strains of B. Laterosporus 194-1 and L.
sphaericus 2626, L. sphaericus 2884 entomopathogens it was found out their different resistance
to antibiotics. PCR analyses have demonstrated the absence of aph(3’)Vl, aac(6’)!l, blaOXA-10
genes of antibiotic modification in them. Thus, the resistance of these strains can be caused by
other mechanisms. Plasmid presence can potentially make them participants of gene horizontal
transfer and changes of antibiotic-resistance profiles in environment. The described strains are
recommended for the further research with targeting of their antiphytopathogenic activity.
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Abstract

Phytopathogenic microorganisms are one of the most harmful biotic factors negatively
affecting on agriculture, horticulture and forestry. Proteases of various phytopathogens including
bacteria and fungi are well-known, such as like the proteases of human and animal opportunistic
pathogenic bacteria. And often a proteolytic activity is related to the pathogenicity and virulence
of the mentioned microbes. One of the most common pathogens of plants is Pectobacterium
carotovorum, which is also known as Bacillus carotovorum or Erwinia carotovora.

Current research is devoted to the study of extracellular proteolytic activity of 24 strain P.
Carotovorum.

Keywords: Pectobacterium carotovorum, biodegradation potential, antibiotic-resistance,
phytopathogenic microorganism, caseinase.

Introduction

Phytopathogenic microorganisms are presented by the large group of microbes, such as
like gram-negative and gram-positive bacteria and fungi [1]. They are able to become a cause of
various plant diseases. As a result of phytopathogenic microorganisms’ infections bacterioses of
plants are the main causes of agricultural production quality decrease [2, 3]. One of the common
phytopathogens is Pectobacterium carotovorum. P. carotovorum was previously known as Bacillus
carotovorum and then re-classified as Erwinia carotovora [4].

The main way of combating the pathogens are antimicrobial substances, such as like they
are broadly used biological, complex and combined methods of plant protection. In these regards,
antimicrobial resistance of phytopathogenic bacteria is one of the most important challenges for
the plant protection, what has a significant impact on the quality of agricultural production [5-7].

The main components of antimicrobials preparations are antibacterial substances, such as
like singular antibiotics and their combinations. But year after year, the efficiency of these
substances decreases, what led to the increase of antibiotics using volumes. That is why the
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phenomenon of multi-drug resistance is well known and continues to become more and more
dangerous problem for humanity in general [8]. In contribution to the aggravation of multi-drug
resistance problem, the accessive usage of antibiotics and various pesticides led to the decrease
of agricultural production quality. As a result, all of these is very negatively effects on the
consumer’s health [8, 9].

Thus, it is extremely important to study the factors which form the resistance stability and
spread among the bacteria, for their further targeting for appropriate novel antimicrobials
elaboration. One direction of it an implementation of new classes of substances for plant
protection, such as like tartaric acid derivatives [10]. Another way is the usage of biopesticide,
bacteriocins and the biological enemies of target phytopathogenic bacteria. But unfortunately, the
main part of them is not so safe for mammalians, including human and agricultural animals. Also,
one of the prospective directions of the resistance overcoming is the elaboration of key enzyme
inhibitors, which are being broadly used as antiviral drugs [11-13]. In these regards, proteolytical
activity is one of the useful targets, because of its relation to pathogenicity and virulence of many
pathogens, including phytopathogenic bacteria, human opportunistic pathogens, etc. [14].

In current paper, proteolytic activity of some phytopathogens was discussed for further
targeting for appropriate protease inhibitors elaboration and usage.

Conflict setting and set of Methodology

During this research the bacterial strains from The National Collection of Microorganisms
of Microbial Depository Center (MDC) of “Armbiotechnology” Scientific and Production Center
(SPC) of National Academy of Sciences of Republic of Armenia (NAS RA) were used [15].

Extracellular proteolytic enzyme qualitative assessment was carried out milk agar with
casein and gelatin appropriately. Caseinase activity was also defined by the method of
photographic film [16, 17]. The resistance of studied bacteria was tested to various antibiotics of
different classes and generations. There were used the mainly used compounds, which are broadly
used in medicine, veterinary as well as in agriculture. The tests were carried out due to the
standard protocols [18].

There were used the following antibiotics: Amp/ampicillin, Amx/Amoxicillin,
Amc/Augmentin (from aminopenicillins of the class of B-lactamic antibiotics), Cfx/Cefixime,
Cro/Ceftriaxone (the | and the Ill generation representatives of cephalosporins from B-lactamic
antibiotics), Kan/kanamycin, Stp/Streptomycin (from aminoglycoside class of antibiotics),
Cip/Ciprofloxacin (from fluoroquinolone class of synthetic antibiotics), Tcn/Tetracycline (from the
class of tetracycline antibiotics), Azm/Azithromycin (from azalides of the class of macrolide
antibiotics), Cam/Chloramphenicol (form amphenicol class of antibiotics), produces by “Astoria”
company.

The genetical analysis of the studied bacteria were carried out by the generally accepted
methods of total (chromosome DNA) and plasmid DNA isolation, then the agarose gel
electrophoresis (0.8%—2.5%) and transformation by the method of Mandel [19].

Digital analysis of results was performed by Image) software [20]. The statistical analyses
were done due to standard protocols of Microsoft Excel program package.

Research Results

During the experiments which were carried out, that almost all the strains of the studied
phytopathogenic bacteria are able to grow on milk agar media and destruct the casein of milk.
Thus, the majority of the studied P. carotovorum have demonstrated the presence of extracellular
caseinase activity. The grade of its expression was different, depends to the particular strain.

According to the obtained results, the maximal intensity of milk caseine degradation was
noted for the following strains: P. carotovorum 8705 and P. carotovorum 8707. The minimal level
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of extracellular caseinase activity was observed for strains P. carotovorum 8722 and P.
carotovorum 8698. |In case of strains P. carotovorum 8694, P. carotovorum 8692, P. carotovorum
8729, P. carotovorum 8771, P. carotovorum 8861 the extracellular caseinase activity was not

observed.

According to the results of computer analysis by the 3D reconstruction and thermogram
presented on fig. 1. in strains P. carotovorum 8698 and P. carotovorum 8794 caseinase activity is
presented but the enzyme is not so active (table 1, fig.1).

Table 1. Extracellular caseinase of P. carotovorum various strains.

o | o ot | CEen
Strain of growth . y Strain of growth . & .
. . . registration . . . diameter (in mm)
Bacteria intensity . Bacteria intensity
) zone diameter .
(in mm) . (in mm)
(in mm)
8702 1 1 8765 3 2
8703 2 5 8766 2 10
8705 2 10 8667 2 1
8707 2 10 8690 1 0
8712 3 5 8692 1 0
8713 1 5 8694 2 0
8717 1 1 8696 3 3
8717 1 1 8698 1 1
8721 1 3 8699 3 2
8722 2 1 8861 2 0
8729 0 0 8764 1 0
8771 1 0 8756 2 3
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Fig. 1. P. carotovorum extracellular caseinase qualitative assessment on milk agar
cultivation media and the digital analysis of it.

The previous research has demonstrated the presence of different level caseinase activity
in some other phytopathogenic strains such as like Pseudomonas syringa, Xanthomonas
vesicatoria and Rhodococcus fascians [21].

The tests of antibiotic-resistance of the studied bacteria have demonstrated the absence
of strains which would be absolutely sensitive to the considered antibiotics. The majority of them
have demonstrated multi-drug resistance and pan-drug resistance (table 2).

Table 2. Resistance (R) and sensitivity (S) of P. carotovorum different strains to antibiotics of
various classes and generations.

Strain | Tcn | Cip | Cam | Azm | Stp | Gnc | Kan | Cro | Cfx | Amc | Amx | Amp | Pnc
8702 |S S S R S S S R R R R R R
8705 |S R R R R S R R R R R R R
8717 | S R S R S S R R R R R R R
8718 |S S R R S S S S R R R R R
8756 | R R S R R S R R R R R R R
8764 | R S R R S S S S R R R R R
8765 |S S S S S S S S S R S R R
8690 | R S S R S R S S R R R R R
8694 | R S S R S S R S R R R R R
8698 | S S S S S S S S S S R R R

At the next step of research, some genetical analyses were carried out. The results of are
presented on fig. 2.
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Fig. 2. DNA Electrophoresis of the studied phytopathogenic bacterial strains and the
digital analysis of it.
Strains: 1 — P. carotovorum 8699; 2 — P. carotovorum 8703, 3 — P. carotovorum 8758; 4 —
P. carotovorum 8690; 5 — P. carotovorum 8694; 5 — P. carotovorum 8702; 6 — P. carotovorum
8705; 7 —P. carotovorum 8717; 8 — P. carotovorum 8718; 9 — P. carotovorum 8756; 10 — P.
carotovorum 8764; 11 — P. carotovorum 8765; 12 — P. carotovorum 8692; 13 — P. carotovorum
8729.

The electrophoretic analyses of the isolated DNA have demonstrated the presence of
plasmids in main part of the studied strains of P. carotovorum. During all the experiments which
were done plasmid containing as well as non-plasmids strains of P. carotovorum were detected in
both caseinase-positive and caseinase-negative strains.

Also, the diapason of antibiotic-resistance of them was different too and not related to the
plasmid presence in cell. According to the digital analysis of the obtained electropherograms, the
molecular weight of the detected plasmids is different.

Then the transformation experiments with all the strains were carried out for the
understanding of the function of the detected plasmids. Besides, the transformation experiments
were carried out for the potential cryptic plasmid detection, which cannot be identified by the
direct electrophoretic study duy to the small quantity of copies in cell and other factors. In
experiments there were also included both antibiotic-resistant strains and the strains which
demonstrated the sensitivity to them.

For that purpose, as the donor there were used the caseinase-positive strains. By the
plasmid DNA, isolated from caseinase-positive strains the recipient cells of strains, which were
caseinase-negative were transformed. All the results of transformations were negative. Thus, the
defined plasmids are not transmitting caseinase activity. Thus, this activity is encoded by the
bacterial chromosome, as a part of gens, which ensure the primary metabolism of bacteria.
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Conclusions
According to the research among the 24 strains of P. carotovorum common plant

pathogenic microorganism, the extracellular protease activity was identified. The extracellular
caseinase activity was found in a majority of the studied bacteria. Caseinase activity of them is not
related to the antibiotic-resistance diapason. In one part of the studied strains the plasmids with
different molecular weight were identified. The experiments of transformation have
demonstrated that these plasmids are not able to transfer extracellular caseinase activity. Thus,
the found caseinase activity is encoded by the genes of bacterial chromosome and it can be
targeted for further research of proteases inhibitors for the combating this phytopathogenic
bacteria.
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IMOUMANBIK KYN3E/IC CUHAPOMbIHbIH,
neaarortapsa acepi

A.©. ApbicTaHbalt
E.A. bykeToB aTbiHAafbl KapafaHAabl yHuBepcuTeTi, KapafaHabl, KazakcTaH
.M. Tbike)kaHOBa
E.A. bykeToB aTbiHAafbl KapafaHabl yHuBepcuteTi, KapafaHabl, Ka3akcraH

Kelbip ke3nepae eHHEK KaFaannapbl XKYMbICLWbINAPAblH, AEHCAY/bIFbIHA Kepi acep eTyi
MYMKiH. Ocbl Konancbi3 daxkTopnapabiH, 6ipi, a4eTTe, «KeMeKLWi» KacinTepaeri XymMbiClblnap
apacbiHAa AaMUTbIH 3MOLMASbIK KYM3esic CUHAPOMbI 60ybl MyMKIH [1].

IMOUMANBIK Kyn3enic - Oy MamaHHbIH canacbl MeH TYMKIAIKTI HITUMMKECiHe, OHbIH,
Ky3blpeTiHe acep eTeTiH KaCibu KbI3METTIH, *afaainapbl MEH Ma3MyHbIHA TYIFaHbliH BerimaenyiHin,
OY3blNybIHbIH, HITUMEC. IMOUMANBIK KYM3ENiC CUHAPOMbI Wi Ke3aeceTiH MaMaHAbIKTapAbliH,
iwiHae (*KkymbicwblnapabiH, 30-g0aH 90%-fa AeniH) Aspirepaepai, negarortepai, NncUxonortapasl,
2N1eYMETTIK KbI3MEeTKepaepai, KYTKApYLWbINapabl, KYKbIK KOpfay opraHaapbiHbIH, KbI3MEeTKepaepiH
aTan eTy KepeK. ATanfaHaapabiH, illiHAe neaaror MaMaHablFbl 63 iC-9PEeKETIHIH, MaHIHIH Ma3MYHbIH
YHEMI OM eneriHeH eTKi3y KaxeTTiniri HerisiHae *Kofapbl Asperkeni MamaHablKKa aTKbl3blnadbl
YKOHE 3IMOUMANDIK KyM3enicke *Kui yibipanabl [2].

MenarorTbliH, KSCIOM KYMbICbl KOFapbl IMOLMANBIK HKYKTEMEHI KaMTuabl. Meaarormkanbik,
TEXHOMOMMANapPAbl KeTinaipy (CoHbIH iWiHAe WHKAO3MBTI 6inim Bepyai AambiTy) KaHe KaHa
Kypanaapabl eHrisy (aNeKTPOHAbIK *KypHandaap MeH KyHAeniktep, 3amaHaynm aKknapaTTbik,
TeXHONOrnsANap *aHe T.6.) NnesarortepAeH »Kofapbl Ky3blpeTTiNik NeH benimaenyai Tanan eteaq,.
HyMbICTbl cananbl OpbIHAAYAbIH MaHbI34bl aCMNEKTICi, COHbIMEH KaTap OHbIH, TUIMAINIMN MaMaHHbIH
NCUXONOTUANBIK Caynblfbl 60AbIN Tabblnaabl. benrini 6ip MiHE3-KYNbIK, }KOFaPbl *KYMbIC }KYKTEMECI
Hemece apinTeCTEPMEH LIMENEHICTi KapbIM-KaTblHAcTap, CaMKeC eMec IMOUMOHANAbI peakumanap,
SMOUMOHANAbIK KaHe MopanbAblk 6afaapcbi3ablK, KacibM KayankepLliniktiH TemeHaeyi,
COHbIMEH KaTap NCUXOCOMATUKAbIK IHE NCUXOBEreTaTUBTI OY3bl/IbICTAp, ©3iHE }KaHE KYMbICbIHA
KaHafaTTaHbay »kaHe T.6. amounsanbIK Kynsenic benrinepidiH nanaa 6onybiHa akenyi Mymki [3].

CTaTucTMKara calikec, negarortepAiH wamameH 60% Kacibu KbiameTke OalaaHbICTbI
HEBPOTUKANbIK By3blnynapasl kepcetedi [4]. MNenarornkanblk yxbiMHbIH 60%-0a aMoUMOHaNadbI
CapKblIYMeH,  [AenepcoHanM3aumameH  oHEe  3MOUMOHANAbIK — WHTEANEKT  AeHreniHiH,
TeMeHaeyiMeH beltHeneHeTiH aMOLMANbIK KyM3enic cMHApOMbIHbIH, 6enrinepi bankanaapl [5, 6].

Kapbim-KaTblHac [AafablapbiHbiH, - AEHTEeNiHE KOofapbl TafanTap KOATbIH - KacinTep
MamaHAapbl apacbiHAA 3MOUMANbIK KYM3enic CUHAPOMbIHbIH, aKblH CapKblaly ¢a3acbiHbiH
Tapanybl aMepuKaHablK 3epTTeywinepaid baranaybl 6boMbiHWa 36-44% aeHrenivae [7]; pecennik
aBTop/siap 6oMbliHWa — 51-57% aeHreninae [8].

Meparortep apacbiHA@ 3SMOUMANbIK KYM3eaic CUHAPOMbl HeFypabiM alKkbliH 60/ca,
COFYP/IbIM  Of1ap KEHY MiHEe3-KY/KblHbIH, MNaCcCMBTI, acouManibl XaHe arpeccuBTi VYArinepiH
KONZaHaTbiHbl aHblkTanabl [8-11]. 72% kafgaiga nenarortep OKylblHbl Tek «benrini 6ip
baranapablH Meci», atan anTKaHaa «OKy yarepimiHiH Oaracbi» peTiHae KabblnaanTbiHbl aTan
oTinreH [12]. MekTen okyuwblnapbiHbiH, 40%-bl MEKTENTE ©3iH Kayincis cesiHbenTiHiH aTan eTes,.
bananapabiH, 30%-bl 30P/IbIK-30MObIIbIKTAH, COHbIH, iWiHAe MyFanimaepaeH 3apdan wereTiHiH
antagbl [13]. Meparortepaid, 63%-bl ce3aik arpeccusaHbl, 34%-bl GU3MKaNbIK arpeccuaHbl, 15%-bl
YKaCbIPbIH arpeccusaHbl KOPCETETIHI aHblKTanfaH [14].

Meparortepre KOMbINATbIH 6apAbIK *KaHa TananTap 63 beTiMeH YHeMI }KyMbIC icTeyi, Kacibun
©3iH-63i KeTiNAipyai, OINIKTINIKTI apTTbipyabl, iWKi pecypcTapAbl TObIK, KYMbIAAbIPYAbI Tanan
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eteni. Kacibn KbI3MeTTiH KapKbIHAbINbIFbI NCUXODU3NKANBIK, GYHKUMANAPAbIH TYPAKTbINbIFbIHbIH
TOMEHEYiHEH, SMOLMOHANAbI TYPAKCbI3AbIK KYyMIHEH, LUMeNeHiCTeH KepiHei, COHbIMEH KaTap
NefarorMkanblk, —KYMbIC 9pAalbiM  CTPECCTIK  KafdannapAplH, —»KOfapbl  KaHbIKTbIIbIFbIMEH
epeklweneHai. OHIMAINIKTIH TemeHAaeyi, SMOUMOHANAbIK CapKblay, KbI3SMET HITUXKeNepiHiH
HallapAnaybl, TOH eMec KaTeniktepain nanga 60nysl, ecte cakTay KabineTiHiH TemeHagyi, 3eMiHHIH,
TeMeHAgeyi, ©3iH-03i BaKblnayablH, KoFanybl- Oy OKyLWbIIAPMEH, aTa-aHalapMeH, apinTecTepmMmeH
KapblM-KaTblHacTapAarbl KAKTbIFbICTapFa SKENETiH, MCUXMKAbIK AeHCaY/bIKTbl Oy3aTbiH Keke
afbiMcbl3 Benrinepaid, nanga 60ayblHA KoHe LWOFbIPAaHYbIHA bIKMaA eTeTiH neaarorMKabik,
eHOEeKTiH WneneHickeH GpakTopaapbiHbIH Y3aK acep eTyiHiH HaTUKeci. HaTuKeciHae negarortep e3
YKYMbICbIHA TYPaKTbl KaHaraTTaHbalabl, SMOLMOHANAbI *KaHe GU3MKabIK Wapwanabl. MyHbIH 63pi
IMOLMANBIK, KyM3enic CMHAPOMbIH cunatTarabl. Ocblnaniia, MyFaniMHiH dSMOLUMSANBIK Ky3enic
MaCeeci OHbIH Kacibn gamy maceneciHeH kem emec. On OHbI WeLlyAiH, TUIMAI *KoNJapbiH i3aeya,
eH anabiMeH, andblH-anyablH OHTaN bl XKaHe TUIMA[ oNA4apbiH TaHAayabl KaxKeT eTeq,.

ManpanaHbinfaH agebuetrep:

1. 3acaabko K.M., WnHKapesa E.B., A3nok M.H. BansHMe ncmxmyeckoro BbIropaHMa Ha
GYHKLUMOHANIbHOE  COCTOSAIHME  CepAeYHO-COCYAMCTOM  CUCTEMbI Yy  Bpayei-oHkonoros //
NHHOBAUMOHHAA HayKa. - 2019.- Ne 4. - C. 204-205.

2. Koponesa E.I., LWWycTep 3.E. CUHAPOM 3MOUMHANLHOIO BbiropaHus // MypHan MprMY.-
2007.- Ne 3.-C. 108-111.

3. MpoHnyea M.M. OcobeHHOCTM NPOSABAEHNA CMHAPOMA SMOLUMOHAbHOMO BbIrOpaHMa y
nenaroros (Bo3pacTHOM acnekT) // VIHTepHeT-KypHan «Mup Hayku», 2018. - No 6.

4. [IbiHeHkoBa E.H. MpodeccMoHanbHbIN CTPECC U NyTU ero NpeoaoneHns: MeTogmyeckoe
nocobue A8 Neaaroros [INEKTPOHHbLIN pecypc] MNMonesckon: peabuamtaumoHHbii otaen NeOY CO
«LleHTp ncuxonoro-negarornyeckort peabunntauum m Koppekumn «Jlago»». - 2012.- 48 c. //
MeToamnyeckne matepuansl LieHTpa.

5. Caroli M.E., Sagone E. Professional Self representation and risk of burnout in school
teachers // Procedia — Social and Behavioral Sciences. - 2012. - Ne 46. - P. 5509-5515.

6. Saiiari A., Moslehi M., Rohollah V. Relationship between emotional intelligence and
burnout syndrome in sport teachers of secondary schools // Procedia — Social and Behavioral
Sciences. - 2011. - Ne 15.- P. 1786-1791.

7. Golembiewski R.T., Munzenrider R. Efficacy of three versions of one burnout measure:
MB | as total score, subscale scores, or phases? // Journal of Health and Human Resources
Administration, 1981. - Vol. 4. - Ne 2.- P. 228-246.

8. BopgonbaHoBa H.E.,, CrapuyeHkoBa E.C. CuHApom BbiropaHuA. [MarHOCTMKa M
npodunaktmka. CMo6.: Mutep, 2009.- 336 c.

9. BoaonbsHoBa H.E. MNcuxoamarHoctuka crpecca: [cTpecc-meHeaxkmeHT]. CM6.: MuTep,
2009.- 336c.

10. Sadeghia K., Khezrloub S. Burnout among English Language Teachers in Iran: Do
Sociodemographic Characteristics Matter? // Procedia — Social and Behavioral Sciences.- 2014.- Ne
98.- P. 1590-1598.

11. Yusofa R., Ishaka N.M. et al. Identifying Emotional Intelligence Competencies among
Malaysian Teacher Educators // Procedia — Social and Behavioral Sciences.- 2014.- Ne 159.- P. 485-
491.

12. ®dommyeHko A.C. BocnpuaTve M NOHMMaHME YYUTENAMM arpeccMBHOro MoBeaeHMs
yyawmxcs: AsToped. ANUCC. ... KaHAd. NcKMxon. HayKk. M., 2012.- 28 c.

13. Bonkosa W.B. MoapocTKoBbIM BYAAMHT U CTUAb 0bLLEeHWs negarora // HayuHoe mHeHue.
-2017.-Ne 5.- C. 56-63.

262



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

14. Inkosa B.B. deHomMeH negarorMyeckom arpeccnm: Teopma n NnpaxkTnka. HukHui Tarna:
Hu»KHeTarnnbCKkaa rocyaapCTBeHHan coumanbHo-negarornyeckan akagemmna, 2011.- 80 c.

PACK]



Proceedings of the 5th International Scientific Conference

Geological and Mineralogical Sciences

GEOLOGICAL STRUCTURE OF YETIBAI
FIELD

Kurmanbayeva Aidana Omyrkhankyzy
Master of the Caspian State University of Technology and Engineering named after Sh.
Yesenova

The oil industry is one of the main players in the country's economy and makes a significant
contribution to the development of the energy sector.

In general, the oil industry greatly contributes to the development of heavy and light
industry, agriculture and transport.

The Zhetybay deposit connects the plain with a large anticlinal fold.

Its dimensions are 22x6 kilometers on the structural surface of the Jurassic horizon, and
the amplitude of the uplift is 65 meters.

The structure is quite flat, the angle of descent increases from 2 to 5 degrees in depth.

There are deep exploratory wells, three kilometers of Upper Triassic to Quaternary
sedimentary rocks, including Jurassic sediments covered by industrial oil. The Jurassic system is
represented by lower, middle and upper sections. Jurassic sediments are characterized by
alternating layers of sandstone, siltstone, clay, argillite with a total thickness of 1300 meters.

Jurassic sediments are 10-120 meters thick. The Middle Jurassic sections consist of
sediments of the Allen, Bayast and Western strata. In the cross-section of the Alain level, the XII
and XIll horizons are divided.

The total thickness of sediments is 165-200 meters. XI, X, IX, XlIl, XIl horizons are unique at
Bayast level. The total thickness of sediments is 335-365 meters [1].

In the western level, productive horizons XI, V, IV, Il are located, the total thickness of the
level is 225 meters. At the bottom of the Callow level, productive horizons | and Il were found. The
total thickness of the upper part is 450-460 meters.

Cretaceous sediments are 1200 meters thick, Paleogene and Neogene layers are 170-200
meters and 100-125 meters, respectively.

The productive thickness of the field has a complexity characterized by inequalities in its
area and cross-section.

13 productive horizons combined with oil and gas fields were found in the cross-section of
the Jurassic sediments.

Gas fields in the | horizon, oil fields in the IV horizon (B1 + B2 + B1 + B2 + B3), VI (B2 + B3),
VI (1-6.8 + 9), VIII (a4), IX (3+) 4), X, X2 (5.6 + 7.8 + 9) and Xl horizons, and B11 (B1 + B2), Il (1 + 2
+3+4+5+6),Vl(al +) oil fields. a2 + a3, B1 +B2+B3), IX(1+2+3+4+5)and Xlll horizons[1].

Horizon XIIl shows two packages, A and B, with an average thickness of 53 meters each,
consisting of four or three layers. Two oil and gas fields and one oil field are integrated into
"Aroma" and "A2", "A3", "A4" layers.

The dimensions of the gas part are 12.8x2.4, and the dimensions of the mine are 14.6x3.5.
The cavity of the gas part is Mpor = 0.82; 5.8x1.2 km and 13.6x3.5 km of mine, Mpor = 0.6 km
12.5x4.0 km.
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Thanks to two oil and gas fields in package B, B, B2 + B3. Their dimensions are 1.75 km from
the [lIX gas cap and 17.2x5 km from the field, respectively Mpor = 0.16 gas section 3; 8x1.4 km and
field 16x4.2 km Mpor = 0.02.

The VIII horizon is separated from the upper horizon by a clay layer about 4-17 meters
thick. The horizon with a total thickness of 150-160 meters is represented by sandstone-siltstone
rocks of uniform hard thickness.

The collector is characterized by a well-maintained daily section, both in cross-section and
area. There is an oil and gas field, with layers, roof and water. The gas part is 6.2x2 km, the oil part
is 7.5x3.2 km, Mpor = 0.38 Subsoil efficiency is from 3.6 to 20 m and on average is 8 m.

Below the horizon there is an oil and gas reservoir in layers VIl a + b, and a water table.
The front part of the rise is complicated by protruding corners from the northwest to the
southeast, two of which are the main slopes.

Two small sections of the rocks of the VIl a + b horizon were identified with a clear
correlation in the western Kushklinal (655 wells) and southern Kanat (68 wells) out-of-mine
sections, combined with the above-mentioned UP horizon.

The Republic of Kazakhstan is one of the countries rich in oil, gas and gas condensate fields.

Most of such places are located in the western part of the country. At the same time, new
oil and gas fields are still being discovered in the west.

The Zhetybay deposit was put into operation in 1961. Development of the field began in
1969 (including horizons XI, XII, XIII).

In 1972, a technological plan for the development of object Il (IXb, X horizons) was created,
according to which the earth's crust was drilled in the same grid 600x600(3].

As aresult of drilling, the idea that the layers were saturated with fluids from other deposits
has changed.

In 1981, the Central Committee for the Development of Qil and Gas Fields of the Soviet
Union decided not to use the VNII project and to study oil and gas reserves.

The new project is presented with 3 options for the development of the Zhetybay deposit.
Option 1 is the main one.

It was decided to continue drilling under project 1 (1976) and the total number of drilled
wells was 1643, of which 883 were drilled, the number of project wells under option 2 was 2279,
of which 1519 were drilled, the number of project wells under option 3 was 2783 option, including
2023 for drilling.

This project made it possible to use 18 years of stable and proven reserves (142.8 million
tons).
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OHEPRSCINTIH WbItAPBIHABITAPBIHbBIH
KOPLLATAH OPTAHbI AYbIP
METAJTOAPMEHR JTACTAYbI

Hbinbicbaesa Mapusm bonatosHa
bmonorma,xmmms naHaepiHiH Mmyranimi, KasakcrtaH, Aamatbl 0bbichbl, bankal ayaaHsl,
BakbakTbl aybinbl, «No1 ambbin atbiHAafbl opTa mekTen» MKM

AHHomauus. KopwaraH opmara eHOIpywi #aHe Kalima eHoeywi eHepkacinmepiHiH acepi
aHbLIKMAAOobl. Tabufu OpmMaHbl MExXHO2eHOIK aAacmayuwisl Ke3oepi MeH Hezizai MexaHusmoepi
QHLIKMAOb! #aHe 01apObiH BUO02UASBIK HbICAHOAPFA (MonbipakK, ecimoik) acepi aHbIKManosbi.
KopwaraH opmaHbIH KoMnoHeHmMmepi ywiH Kayinmi 60s6in mabbinamelH, moneipakmap MeH
mexHoeeHOIK byniHeeH rnaHOwWagmapoblH MONbIPAKePYHMMAPbLIHOGFL! npuopumemmi  ayblp
memanoap alikbiHOan0bl.3epmmey HamuxceciHOe MmonbipaK-eCciMOiK XyleciHe npuopumemmi ayblp
memanoap, 01ap0ObiH Mycy Ke30epi aHbIKmasnobl. KOpFaceiH, MbIpbiW, ¥aHE MbIC He2i3ei nacmaywsi
anemeHmmep 6o0s6in Mabslnadel. KopraceiH 3ayeimel (Pb, Zn), meipsiw 3aysimel (Zn, Pb, Cu),
Kanoeikcakmaroiwl  (Pb, Zn, Cu) eHOipicmik  KananaposbiH mabufru 3sKoxcylenepiH Heaizei
oacmaywelinap 6oa6in mabelaosi.

TyUiHOI ce30ep: MbipbiW 3aybimbl, KOPFACLIH 3aYyblMbl, KAA0bIKCAKMAFbIW, MexHO2eHOIK
71GCMaHy, Monbipak-ecimoik-cy xydeci.

ENVIRONMENTAL POLLUTION BY INDUSTRIAL EMISSIONS WITH HEAVY METALS

Zhylysbaeva Mariam Bolatovna, teacher of biology and chemistry

Kazakhstan, Almaty region, Balkhash district, Bakbakty village, state institution "Zhambyl
Secondary School No. 1"

Abstract. Sources and main mechanisms of man-made pollution of the natural environment
are identified and their impact on biological objects (soil, vegetation) is determined. Priority heavy
metals in the soil grunts of soils and man-made damaged landscapes, which are dangerous for
environmental components, have been identified. As a result of the study, priority heavy metals
and sources of their entry into the soil-plant system were identified. Lead, zinc, and copper are the
main polluting elements. Lead plant (Pb, Zn), zinc plant (Zn, Pb, Cu), waste storage plant (Pb, Zn,
Cu) are the main suppliers of natural ecosystems of industrial cities.

Keywords: zinc plant, lead plant, waste storage, man-made pollution, soil-plant-water
system.

TakeipeinmeiH e3ekminiei. COHFbl Kblngapbl KasakCTaHHbIH, HEeri3ri 3KOHOMMKAbIK,
KOpPCETKIWTEPIHIH TypaKTbl ecyi eHAipylWi XaHe KahTa eHAeylWi cananapbiHbliH AamybiMeH
KamTamacbl3 eTineni. MwuHepanabl pecypctapapl 6apnay, eHAipy, KauWTa eHzey KaHe
TacbiMangaymeH 6annaHbICTbl icKepaik 6enceHaiNiKTIH 9pi Kapal apTybl, TOMbIPAK, )aMblAFbICbIHA,
atmocdepanbik ayafa, Kkep OeTiHAEeri, *Kep acTbl Cy/apblHa, eciMiKTepre, XaHyap/iapfa, agam
[EeHCayblfblHA KaFbIMCbI3 8Cep eTyAdiH KapKbiHAbl AamMyblHa akeneai [1].
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Kasipri 3amaHfbl GMOreoxmmma fbiibiMbl BUochepafarbl XMMUANbIK SNEMEHTTEPAIH,
MUIPaLMACE MeH TapanyblHa aZam3aTTblH 9PEKETIHIH, 30p eKeHAIri Typasibl MICeNEHi KeTepyae.
LLbifbic Ka3zaKkcTaH 0b6bicbiHAaFbl TabWUFK pecypcTapFa *KafbIMCbI3 3Cep eTyAiH Heri3ri Ke3i Tay-KeH
eHAipy eHepkacibi 6Honbin Tabblnagbl. byn eHipAiH,  KacinopblHAAPbIHAAFbI  LWblFapblAaTbiH
eHIMAEpPAiH KypamblHO@ NacTaylbl 31eMeHTTep MOblHaH Kesaeceai. OnapAblH iWiHAe eH,
HacTblNapbIHbIH, KaTapblHA MbIC, MbIpbIlW, KaAMWA MeH KOpfacblH XaTaabl. Mbicanbl, ©ckemeH
METANNYPIUANBIK KelleHiHIH 6HAIPICTIK WaHblHAA MbIPbILWTbLIH *anmnbl KOHUEHTpaunacsel 58330,
MbICTbIH, - 15600, Kaamuinain,— 47000, kopFacbiHHbIH — 20450 mr/Kr Kypanabl [2].

TonblpaKTblH, Aerpagaumara yWbipaybl }KaHe NAcTaHybl — Tay-KeH 8HAIPY *KYMbICTAPbIHbIH,
aybl/IlapyaLlbl/blfbl OHEPKICIBiHIH, TabUFU KyObINbICTaPAbIH, (Kap KOLWKiHi, cen, TacKblH, OpMaH
epTTEpI, *KyMecia opmaH MacCUMBTEPIH Kecy, eHAIpICTeri anaTTblK *Kafhannap, bypbiHFbl aCKepu
NONNIOHAAPAbIH, KaNAbIKTapPMEH, TacTan KeTKEH OK-A2pinepiMeH nacTtaHy) cangapbiHaH 6onaap.
TexHoreHAiK oapekeT eTy OyKin fanamuwap aykbIMblHAA XUMUSAbIK SNeMeHTTepAdiH, KalTa
TapanyblHa oKeneai. CoHbIH, cangapblHAH ipi 6HEPKICIN OpTaablKTapblHAA KenTereH aybIp
MeTaNaapAablH, *KUHAKTAYbl XKypeai.

Buonorvanbik 3aT alHaAbIMbIHA, TOMbIPAK-OCIMAIK, TOMbIPaK-eCiMAiK-*KaHyap-agam
YMeciHe Tyce OTblpbiM, ayblp MeTanzap ayblalapyallblibifbl ©CIMAIKTEPIHIH canacbiHa acep
eTefli, OHblH ©3i Tikenen agamaapibiH, AeHcay/blfbiHA acep eTedi. OHepPKacinTiK ayaaHaapaa
KypamblHA@ 9p TypAai ayblp MeTangapadblH, okcuaTepi 6ap, atmocdepansiK LblFapblabiMaap
OHAfaH Hemece »y34ereH LWaKblpbIMAAPMEH 6JILEHETIH anblC KallbIKTbIKTapfa Tapasagbl.
CoHAbIKTAH, ONapAblH dCepiHeH TyblHAAFaH NacTaHy aMaKTbIK, TINTEH Kenae KaxaHAbIK cMnaTKa
ne 6onaabl. byfaH Kapama-kapcbl ap TYPAi eHAIpiCTEPAiH ipi TOHHANbIK KanablKTapbl, yiiHAinep,
MbINY 3N1EKTP CTaHCaNapbIHbIH, Ky YAiHAINepi, TYCTI MeTann pyaanapbiH eHAipreH Kkesae Tysinrex
yniHAinep, HeriziHeH Keprinikti acep eteai. MyHgan yhiHainep aybiiWapyallblabliFbiHa
NalZanaHbiNaTblH XKepaepai iCTeH WblFapa OTbIpbIin, KenTereH ayaaHAapAbl anbin »Katagpbl, an
ONapdblH, Kenuwiniri KoplwafaH opTafa Kayin TeHdipedi. Kemip eHAIpineTiH wWaxTanapabiH
yniHAinepiHae Kemip meslwepi ken 6onfaHAbIKTaH, 01 aTMochepaHbl 1lacTai OTbIPbIN KaHaabl.
KenTereH Tay *KbIHbICTAPbIHbIH, YMiHAINEPiHIH, KypambiHaa nupuT FeS, 6ap, on ayaaa e3giriHeH
KYKIPT KblWKblAbiHA HSO, AeiiH TOTblFadbl; *KaHObIP KayFaH HEMECe Kap epireH Kesaepae Tek
KYWTi KbIWKbINAAHFAH aymaKTapabl Ty3in KaHa KoOMMalabl, Tay-KeH Kasbanay armakTapbiHAa
KYKIPT KbIWKbINAbI KeawikTep Ty3edi. CynbduaTepaiH, ocbl aMMaKTapAarbl ©3repyiHiH, aambl
CbI3DaHYCKACbIH KeH TapanfaH pyaanbik MuHepan nuputTi (FeSz) mbicanfa ana oTbipbin KepceTyre
6onaapl:

2FeS; + 705 + 2H,0 = 2FeS0O4 + 2H,S04

Temip cynbdaTbl (FeSO4) — Typakcbi3 KOcbi/bic, an Ty3inreH HoSO4 ¥ep acTbl CyNapbiHbIH,
KbIWKbINABIK KacMeTTepiH KylenTeni Ae TOTbiFy ypAicTepiH Kblngamaataasl. Cynbduatrep
TOTbIKKAH Ke3ae 3NeMeHTTepiH, COHbIH, iWiHAe YbITTbl 3N1eMeHTTepAiH 6ocan Wbifybl, ONapAblH,
YKep acTbl CyNapblHa MUTPALMACET KOMMOHEHTTEPAiH KeH TapanyblHa *aHe KopllafaH OPTaHbIH ap
TYPAI HblCaHA4APbIHA XMHAKTaNybIHA aKenin cofaapl. (4, 5, 6, 7,8,9]

WbiFblc  Ka3aKCTaH  ayMafblHbIH,  FE0JIOTUANBIK-TEOXMMUANBIK,  META/IIOTEHAIK  XKaHEe
reopusnKabiK KepceTKilTepiH Tangacak, 3epTTeneTiH HbicaH YAkeH ANTalablH, Kypamabl Geniri
peTiHAe aHOMaNbAblFbl }KOFapbl 6oNbIN Keneaj. TonblpakKa TYCETiH ayblp MeTaNaAapAblH, Heri3ri Tabusm
Ke3i pyaanblK KeH opblHAapbl, 0/apAaH TapanaTblH MMHEPAN3ALUMA aiMaKTapbl rEOXMMUANLIK Tay
*bIHbICTAPbl MEH FEOXMMUANBIK Bapbepnepik KeHICTIKTepaeri reHeTUKaNbIK 6aiNaHbICKaH TYCTi, CUpek
KOHE acbln MeTanfapAblH, eKiHWi AUTOXMMMANLI aHOManuanapbl 6onbin Tabblnadpl. ATanfaH
HblCaHAAP ayblp MeTanaapAblH TOMbIPaKKa FaHa eMeC, Kep acTbiHAaFbl, Xep 6eTiHaeri cynapra KaHe
buoTara Tycy Ke3aepi 60abiN caHanaabl.

267



Proceedings of the 5th International Scientific Conference

Tay-KeH ©eHepkacibi mMeH TyCTi MeTanlyprus KacinopbiHAaPbIHbIH, AacTayllbl eHiMAaepi,
0N1apAblH, MaHblHAA OpHANacKaH aybln Wapyalwblablfbl MaKCaTbiHA MalAanaHblNaTbiH TOMbIPaKTap
YKOHE TypFblHAAPFA IKONOTUANBIK Kayin TyAblpaTbIHABIFbI AAYCbi3 aKMKATTLIK WbIHABIK eKeHi benrini.
Bipak, aybln wWapyalwbINblK AaKblIAAPbIH - ©CIpYy YWiH NalaanaHblnaTblH TOMbIPAKTAPAbIH, ayblp
MeTaNAapMeH nacTaHyblHa MOHUTOPWHT iC »Ky3iHAe *yprisinmenai. CoHAbIKTaH, Tay-KeH eHiMaepiH
OHAIpYLWi eHepKacinTepaiH, OyagipreH KepaepiH OUONOTMANbLIK PEKYAbTUBAUMANGY KaAKETTIAIr
TyblHAAMAbI. OnapAbl iCKe acblpy YLWiH aybln WapyalblblK MakcaTblHa NaliaanaHbINaTbIH Kepaepaeri
NaHAWADTTbIK-9KONOMMANBIK KaFAaNNapbIH Ty3en, aHTponoreHAiK GakTopaapapiH aCepaepiH petrey
Kepek. Cebebi LWMKI3aTTbl BHAIPY KoHE KalTa eHaey ypaictepi naHAwadpT Ty3eTiH KelleHHiH,
Hap/biFbiH (aTMochepanblk aya, »Kep beTiHaeri, kep acTbl bi3a Cy/napbl, TOMbIPaK MNeH ecimaiK
YaMbINIFbINAPbIHbIH) KapKbIHAbI acTaHyblHa akenesi [3-10].

TonblpakTap4asbl ayblp MeTanfapAblH, ayMaKTbIK, KECKIHAIK OpHanacy 3aH/bl/bIKTapbIHbIH,
cunaTTamacbiH 6epy, onapaplH, MUTPALLMACHE MEH aKKYMYNALMANAPbIHbIH, ePEKWEeNiKTePiH aHbIKTay
aHe nanawadTapAblH NacTaHyfa TYPaKTbIbIFbIH 3epTTey FeOXMMUANBIK KYPblIbIMbIH Oafanayfa
Heri3 60abIN Tabblnaapl. byFaH KocbiMLwa, By 3epTTeynep TonblpaKTapablH XMMUANBIK KYPaMblH, CON
ayYMaKTbIH, JIMTONOTMANbI-KYPBINBICTBIK CUMATbIH, TEXHOTeHAiK, OUONOTUANBIK 3aT alHaNbIMbIHbIH,
epeKLWenikTepiH ankbiHaanabl. OcbiHbIH, 6api nacTaHy YPAiCiHIH, MHAMKATOPbI PETiHAE TOMbIPaKTbIH
KYpPaMbl MEH KacMeTTepiH 3epTTeyaeri YIKEH Fbl/ibIMM KIHE NPaKTUKa/IbIK 83EKTiNIrNH KepceTed.

TONbIPaKTbIH, aHe CyAblH, ayblp MeTaffapMeH flacTaHy Adpexkenepi Typasbl aknapatTbl
MOHWTOPUHIaNaynapabl *Kymenenaipy, TEXHOreHAiK afaanaarbl ecimajikke, TomnblpakK HGuoTacbiHa
acep eTynepi nanHAwadTapAbl 3epTTeYAiH, ©3eKTi SKONOTMANbIK MaKcaTbl 60abIN Tabblnaabl.

HymoicmeolH, Makcamei: Tonblpak-ecimaik KaMbI/1FbICbIHA BHepKacinTepaiH,
WbIFapbIHALINAPLIHLIH, SCEPIH aHbIKTaY.

HYMbICMbIH FbIbIMU HAHAbIFLI OHAIPY KOHE KalTa eHJey eHepKacinTepiHiH KopluaraH
opTafa acepi 3epTTenin, Tabusn opTaHbIH, TEXHOrEHAIK NacTaHy Ke3aepi MeH MexaHW3Mi, 0napabiH
BUONOTUANBIK HblCaHAapFa (eciMaiK, Tonbipak buoTackl) acepi, KopllafaH OpTaHbliH KOMMNOHEHTTTEpI
YLWiH KayinTi 601bIN TabblNaTbiH TOMbIPAKTafbl HETI3ri ayblp MeTanAapAblH, 6acbiM TyPAEPi aHbIKTaAAbI.

3epmmey HeicaHbl.  WbiFbic KasakctaH obAbicbl — Ka3aKCTaHHbIH, MaHbI3A4bl ©HEpKaCInTiK
OpTafblfbl, MyHA3 TypAai TYCTi MeTanfap pyLacbiHblH, KeH OpbIHAAPbIHLIH, eH, Ken meslwepi
YKMHAKTa/IFaH. 3epTTey HbiCaHbl Puaaep Mblpbill, KOPFACbIH 3aybITTAPbIHbIH, KaAAblKCaKTaFbIWTbIH,
LUbIFaPbIIbIMAAPLI 9CEP ETKEH ayMaKTap. 3epTTey XKymbicbl ©.0cnaHoB aTblHAAFbl Ka3aK TOMblpaKTaHy
KHE arpoOXMMMA FbINIbIMM 3€PTTEY MHCTUTYTbIHbIH, Fa/1bIMAAPbIHbIH, XKEeTeLWiNiriMeH Kyprisinai.

3epmmey adicmepi. [ananblk 3epTTey KoHe 3epTxaHasfblK-Tanaay.TonblpaKTasbl KaHe
eciMAiKTepaeri ayblp MeTanaap atomablk-abcopbumsnsik aaicneH ContrAA 300 Analytik Jena AG
annapaTbIMeH Xyprisingi.

3epmmey Hamuxcenepi ¥aHe 01apAsl ManKbiAay. Tay KeH eHAiPYLLT OHEPKICINTIH KbI3MeTi
HoTUKeCiHAe OyniHreH »KoHe NacTaHfaH Kepnep nanga 6on4bl.Mblpbill  3aYbITbIHbIH,
WbIFAPbIAbIMAAPbl KOpLIafraH opTafa afbIMCbl3 acep eTedi. TOMblpaK *KamblAfbiCbl OyniHea,
BCIMAIK »KOMblNaabl, HITUMKECIHAE 3PO3MAFA YLUbIPaFaH Kepaep, OnblpblAbiMAap Nanaa bonagpl.
MbIpbIlW  3ayblTbiHbIH,  WbIFAPbUIBIMAAPbI  YAKEH  KAWbIKTbIKK@  Tpanadpl.  3aybITTblH,
LWbIFapPbIAbIMAAPLIHbIH, Tapany apeasbl 2 KM Kypalbl. Ocipece en eTiHAe OpHafacKkaH MbIPbILL
3aybITbl MaHblHAaFbl Tebe OcCbl LWblFapblAbIMAAPAbIH, TOMbIpak, OeTiHe LWeryi acepiHeH oecimaik
YKaMbINIFbICbIHAH aipblFaH, 3p03uAFa YLLIbIPaN, ONbIPbIAbIMAAP, *KaHObIP Cybl LWalFaH Xblpaaap nanaa
6onfaH. Tay-KeH eHAipy eHepKacibiHiH Puaaep KanacbiHbiH TOMbIPAK abblHbIHa 9CepiH 3epTTey
MaKCaTbIHAA MbIPbILL 3aYbITbIHbIH ayMafblHa aKblH epnep 3epTTensi. TekcepyaiH HaTuxeciHae
Kapa TOMbIPaKTbIH YKEH ayAaHbl 3p03MA YpAiCiHe yLlblpafaHbl aHbIKTaALbl. DPO3UAFa YLbipafaH
)epnepae Kasba-WyHKbIpaAap KasblabiM, 3aybITTbiH, LWblFapblAbIMAAPbIMEH KOpLafaH oOpTafa
TacTanbin, TONbIPaKTbIH, 6eTKi KabaTTapbiHa a3po30abAap TYPiHAE LWereTiH ayblp MeTanaapabl
3epTTey MaKCaTbiHAA TOMbIPaK XaHe eciMAik yarinepi anbiHAbl.KyWTi 3spouara  ylblpafaH
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Kepnepae TonblpaK Kaszba-lWyHKbIPbl KasblbiM, 3aybITTbiH LIbIFAPbIAbIMAAPbLI TOMbIPAK, KaHE
OCiMAiK XKaMblNFbICbIHbIH, 6eTiHEe a3p030abaap TYPiHAE LWereTiH ayblp MeTanaapdbl 3epTTey YiliH
TOMbIPAK KaHe eCiMAiK yarinepi aibiHAabl.

MbIpbIll 3aybITbIHbIH 2CEp eTy alMarblHAafbl ©CIMAIK-TOMbIPAK *KaMbIAFbICbIH 3epTTey
HoTUXKenepi OoMbiHWA 3p03MA  YPAiCTEePiHe yliblpafaH, ©ciMAiri  OoMblAFaH KeHiCTiKkTep
KesaeceTiHiH aTbin KeTyre 6on1aapl.

BHepkacinmepOiH,  WbIFAPbLIALIMOAPLIHbLIH, ~ MONLIPAKMa  ayelp  MemanodapobiH,
HUHAKManysiHa acepi.

LUblfbic Ka3akcTaH 00/bICbIHbIH, Tay-KEH OHAIpY »aHe MeTanNyprus eHAIPICiHiH KblI3MeTi
HaTUXKeciHAe 976 ra aygaHfa 1,3 MApA.T. YbITTbl KanAblKTap *KMHanFaH. HKbln canbiH 0b6/bIcTa
WIMKI3aTTbl KaWTanan Kanta eHAeyadiH OKTbifbl cebebiHeH 30 MAH.T. XKYbIK KanablKTap Tafbl
Kocblnaabl. OO6AbICTbIH,  TOMbIPAKTapPbl MbICTbIH, MbIPbILWTbIH, KaaAMUAAIH, KOPFaCbIHHbIH,
MbILWbSAKTbIH,  KOCbIAbICTapbiIMeH nacTaHadbl. OOAbICTbIH, COATYCTIK 6eiriHiH,  KopfacbiHMEH
JIAaCTaHYbIHbIH, KOFapbl ekeHAiri aHblkTanabl. KoprackliH aHomanusckl LLlemoHawnxa, [ny6okoBcK
oHe 3blpsaH ayaaHaapbiH KamTuabl. [1yOOKOBCK ayAaHbiHbIiH ayMafbiHAa Puagep KanacbliHbIH,
MaHbIHA@ KOPFacCblH, MbIpbill KeH 6albiTy 3aybiTTapbiHbIH, LWbIFAPbIAbIMAAPLI HITUNKECIHAE
KYPaMbIHAA KYKIPT KbILKbIAbl 6ap KbILKbIN KaHObIP Kaybln, biperei Kapafaiibl OPMaH *KOoMblbiN
KeTTi. KeH 6aiblTy KOMOMHATTapbIHbIH aWHaNacbiHAAFbl TOMbIPAK KaObIHbIHbIH, JAcTaHybl
CanzapbiHaH 3pP03MAFa KoHEe TO3yFa YliblpafaH, eciMAiri »KoMblNfaH aymMakTap naihaa 6ongabl.
JlacTaHfaH ayMaKTbliH, *annbl ayaaHbl 30 MblH, WapLWbl KM KeTeai.

MeTannyprma KacinopbiHAapbl Ken Menwepaeri ap Typai 3atTapAbiH  atMocdepara
WbIFapblNbiM Ke3aepi 60nbin Tabblnaasl. *KayblH-WallblHMeH bipre Tonblpak 6eTiHe Tyce oTbIpbIn,
ONap TOMbIPaKTblH, KenTereH KacuTeTTepiHiH e3repyiHe aKenin cofaabl.TYCTi meTannyprua
KOCINOPHbIHbIH epeKLeniri. onapApiH KypambiHAa Oip mesringe Ken menwepae aybip
MeTanaapasliH, 6onybl. Tonbipak bydepnik Kabinetke ne 6ona oTbIpbIN, 63 KACMETTePiHiIH, COHbIH,
iwiHAe ayblp MeTangapApblH, KblKbIMANbIAbIFBI MEH KbIWKbIAAbIFbIHBIH  ©3repyiHe Keaepri
Kentipedi. Ananaa TexHOTeHAIK acep eTyAiH, YAfalbin OTblpybl KafdanbiHaa Oyn Kabinet
LLEKTeYCI3.

TYpAI-TYCTi METaNNYPrUAHBIH, KSCINOPbIHAAPbIHbIH, WbIFaPblAbIMAAPbIHbIH, epeKLeniri 0onapasiH,
KypambiHaa 6ip me3ringe eTe Ken MeJllepAe ayblp mMeTangapdbiH, 6onybl 60sbin Tabblnaabl.
Tonblpak, bydepnik KabineTke ne 60s1a OTbIpPbIN, 63 KACUETTEPIHIH ©3repyiHe Kedepri KenTipeaj,
COHbIH, iliHAE ayblp MeTanaapAbIH *KblIKbIMANbIAbIFbI MEH KbILWKbIAbIKKA Keaepri kentipeai. Ananaa
TEXHOTEH/IK KYKTEMEHIH, apTybl »KafdalbiHaa, byn KabineTTinik wekcis emec. Puaaep KanacblHbIH,
MbIPbILL, KOPFacblH 3aybITTapbl XoHe KandplKCaKkTafbll KacblHaH Ka3blafaH Kasba LWyHKbIpaapbiHaH
a/lblHFaH TOMbIPAK, YArinepiHAe TONbIPaK KecKiHi boMbiHWa TeMeHri KabaTTapaa ayblp MeTangapabiH,
Me/LLEepiHiH, TomeHaeyi 6ankanagpl. CTaTUCTUKabIK AepekTep OoMbiHLWA Mblpbill H6OMbIHLLA
BapuaLMAnbIK KoadduumenT (V,%) 4,3-44,3, mbic 6oMbiHLwa 13,3-53,5, KopfacbiH 6olbiHWwa 38,9-55,5
% Kypanap!..

KanablKCaKTafblll MaHblHAH ajblHFAH TOMblpaKTapAafbl
MbUUKbIMAAbl  MbIpbIWTbIH, — Menwepi  143,2  mr/kr.  byn
TOMbIPaKTaFbl 9N1EMEHTTIH, KnapKbiHaH (50 mr/Kkr) 2,9 ece »kofapbl,
nuTochepaHbiH, KnapkbiHaH (85 mr/kr) 1,68 ece ken, Kloke (300
mr/kr) LUMK-gaH 2,09 ece a3, KasaxkctaHga benrinerred LLUMKK-
AaH (23 Mr/kr) 6,2 ece ken [397].*Kbl/IXKbIMa bl MbICTbIH MELLEPI
77,5 Mr/Kr. Byn TonblpaKkTarbl 9N1EMEHTTIH, KnapkbiHaH (20 mr/Kr
[49]) 3,9 ece Ken, nMTocdepaHbiH, KnapkbiHaH (47 mr/kr) 1,6 ece
ken, Kloke (100 mr/kr) LWXK-gaH 1,3 ece a3, KasakcTaHda

Punnep KanaceIHEIH MaHBIHIAFE] KaNAbIKCAKTAFBII
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benrinerrer LMKK-gaH (33 mr/kr) 2,5 ece ken.XblKbiMmanbl
KOpFacbiHHbIH,  menwepi 310,4 Mr/kr  Kypadbl. byn
TOMbIPaKTafbl 3/1€MEHTTIH, KnapkbiHaH (10 mr/kr) 31,04 ece
¥KOFapbl, IMTOCPEepaHbIH, KnapKbiHaH (16 mr/kr) 19,4 ece ken,
BuHOrpaaosTbiH, (32 mr/kr) UMK 6oibiHwa 9,7 ece Ken,
KasakcTtaHaa benrineHred LWMK-aaH (32 mr/kr) 9,7 ece ken.
KopfacbiH 3aYbITbIHbIH, MaHbIHaH aNbIHFaH
TOMbIpaKTapAafbl XbI/IKbIMaAbl MbIPbIWTbIH, Menwepi 144,7
B SR SR MI/Kr. Byn TonblpaKTafbl 21€MeHTTiH KnapKbiHaH (50 mr/kr) 2,9
ece »ofapbl, iMTochepaHblH, KnapkbiHaH (85 mr/kr) 1,7 ece
ken, Kloke (300 mr/kr) LUMK-naH 2,07 ece a3, KasakctaHaa benrinenren WMK-aaH (23 mr/kr) 6,3
ece Ken.XblIKbIMaibl MbICTbIH MeLLepi 47,9 Mr-Kr. By TonblpakTasbl SN1€MEHTTIH KnapKbiHaH (20
Mr/Kr) 2,4 ece ken, nutocdepaHblH KnapkbiHaH (47 mr/kr) 1,0 ece ken, Kloke (100 mr/kr) LLUMK-
naH 2,09 ece a3, KasaKkctaHga benrineHren WMK-gaH (33 mr/kr) 1,45 ece Ken.*KbiaskbiMmaisi
KOPFaCbIHHbIH, MeLwepi 294,0 Mr/Kr Kypaabl. byn TonblpaKTasbl 91€MEHTTIH KnapKbiHaH (10 mr/Kr)
29,1 ece »ofapbl, MMTOChHEpPaHbiH KNapkbiHaH (16 mr/kr) 18,4 ece ken, BUHOrpaaoBTbiH, (32 mr/Kr)
LMK 6orblHWwa 9,2 ece ken, KasakcTaHaa benrineHren WXK-gaH (32 mr/kr) 9,2 ece Ken.
Mblpbill 3aybiTbiHAH 250 M KaLLbIKTbIKTaH afibIHFaH
TOMbIPaK, YAriNepiHAe XblKbIMaabl MbIPbILLITbIH Me/LWepi
140,5 mr/Kr. By TonbipaKTafbl 31E€MEHTTIH, KnapKblHaH (50
Mr/Kr) 2,8 ece Kofapbl, AMTochepaHblH, KnapKbiHaH (85
mr/kr) 1,65 ece ken, Kloke (300 mr/kr) LUMK-gaH 2,14 ece
a3, KasakcTaHga benrinerreH LWUXK-gaH (23 mr/kr) 6,1 ece
Ken.
MbI/KbIMaAbl MbICTbIH, Meawepi 74,18 mr-kr. byn
TOMbIpaKTafbl 31eMeHTTIH, KnapkbiHaH (20 mr/kr) 3,71 ece

Punnep MBIPBIN 3aYBITE MaHBIHIGFED

Ken, nMTochepaHblH, KnapkbiHaH (47 mr/kr) 1,58 ece Ken, ecinzirisen affpums. spouira

YINEIpaFaH Kepaep

Kloke (100 mr/kr) WMK-pan 1,35 ece a3, KasakcTaHga

benrinenred WMK-gaH (33 mr/kr) 2,25 ece Ken. MblaxKbiManbl KOpPFacbiHHbIH, Menepi 448,26
MI/Kr Kypadbl. Byn TonblpakTafbl 31eMeHTTIH, KnapKbiHaH (10 mr/kr) 44,8 ece »ofapbl,
nmTochepaHbiH KnapkbiHaH (16 mr/kr) 28,0 ece ken, BuHorpagosTbiH, (32 mr/Kr) LUK 6oMbiHLwa
14,0 ece ken, Ka3zakctaHaa benrinerreq LUMK-gaH (32 mr/kr) 14,0 ece Ken.

AnbIHFaH HITUXKENEep KopllafaH OpTafa BHEPKaCINTIK KeweHaepaiH TEXHOreHAdiK acep eTy
[2PEXKeCiH aMKblHAaMAbl. 3epTTey HITUMKeCiHAEe NPUOPUTTETTI AfHKM DacbiM aybip MeTanaap,
oNapAblH, TOMNbIPAK-BCIMAIK XyMeciHe Tycy Ke3aepi aHblKkTanabl. KOpFacbiH, MbIPbILl, MbIC HETi3ri
nactayuwsbl a3nemeHTTep 6osbin Tabblnaabl. Puagep KanacbiHblH TabWUFM SKOXKYMENepiH Herisri
NacTaylbl Ke3aep: KopFacbiH 3aybiTbl (Pb, Zn); mbipbiw 3aybiThl (Zn, Pb, Cu); - KanablKcaKTafblLl
(Pb, Zn, Cu) 6onbin Tabblnaabl.Puaaep KanacbiHbiH KOPFACbiH, MbIPbIW 3aybiTTapbl KaHE
KaN[blKCAKTarblll TbiH 9cep €Ty almafblHAarbl ayblp MeTandapMeH TOMbIPaKTbIH MUHAKTbIK
nactaHybi(Zc) = 88,71 Kypaiabl, MyHbiH ©3i By/N ayMaKTbl TOMbIPAKTbIH, NacTaHYbIHbIH, KayinTi
AeHreli caHaTblHa KaTKbI3yFa XKafaan Kacanabl.

OciMaik — opTaHblH, TEXHOreHAiK e3repiciHiH, eTe cesimTan MHAMKaTopaapbl H60AbIN
Tabblnaabl. KopliaraH opTaHblH, AacTaHyblH Ce3iHe OTbIpbIM, eciMmaik ap TypAi dakTopnapabiH,
9CEpPIiHEH 3KOMOMMANBIK KafaaMablH ©3repiCiH KepceTeaiKaHe COHAbIKTAaH KOpLUafaH OpTaHblH,
nacTtaHyblH 6afanafaH Ke3zde KeH TypAe KOoAAaHblnaabl. OCIMAIK »KaMblNfbiCbl aya/laH XKaHe
NacTaHfaH ToMblpaKTaH TYCETiH NMONNOTAHTTAPAbIH, KYLWTi TEXHOTEH/AIK KbiCbiIMbiHAa ©onasbl.
OciMaik KoplwaraH opTagaH bapabik XMMUANbIK anemeHTTepai ciHipeai. OnapabiH, 6ip H6eniri
ecimaikTepaeri anmacy ypaicrepiHe Kasket 6onaabl, Pb, Cd »aHe 7.6. cnakTbl backa meTangap
TiNTEH TOMEeH KoHUeHTpaumaaa 6oaca Aa ybiTThl.
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MbIpbILW 3aybITbIHAH WbIKKAH ayblp MeTaadap WblFapblibiMAapbl Mblpblll 3aybITel MaHbIHAAFbI
TOMbIPAK oHe eCIMAK *aMbl/fbiCbiHA Kepi acepiH Turiseai. byn »Kep KywTi nactaHfaH, acipece
TOMbIPaKTbIH 6eTKi KabaTbl KaTTbl NacTaHFaH. MblpbilneH nactady MAK-aaH 23 ece acaabl. OcbiHAaM
KYLITi NacTaHy ©CiMAIK »aMblNFbICbiHA Aa acep eTei. AraluTapapiH, *KanblpakTapbl capFarbin, Kymin
KeTKeH. TinTeH Tan ecKiHAepi Kypan KeTkeH. ManblpaKTapAblH, KUEKTepi MbIpblblM, *Kanblpak,
TaKTanapbl Tecinin, capranbin ketkeH. ©.0.0cnaHoB aTbiHAafbl Ka3ak ToMbIpaKTaHy *KaHe arpoxMmms
FblAbIMW  3EpTTeY  UMHCTUTYTbIHbIH,  3epTTeylinepiHiH AepekTepi HoMbiHWA TandplH, — ecimai
MyLLIenepiHAeri ayblp MeTanaapapiH, *KMHAKTanybl MeH Kalfacybl (anbipafbl - Cu > Fe > Pb>Zn,
byTafbl - Zn > Pb >Cu >Fe, Tambipbl - Fe > Pb >Zn >Cu) 6ipKeski, an KalbiHaa ayblp MeTanaapablH Ken
WHaKTaNybl TamblpaapbiHaa 6alikanaap! - Fe >Cu >Zn > Pb (xanblpafbl - Zn > Pb >Cu > Fe, byTakTapbl
- Pb >Zn > Fe > Cu). lWenTeciH ecimaiktepae ayblip meTanaap ecimajik Tycimi meH TamblpaapbiHaa (0-
10cm KabaTbiHAa )Ken »KUHaKTaAfFaH, NilleHiHae a3 KuHakTanfaH - Zn >Cu>Pb> Fe (Tycimi - Pb >Zn
>Cu >Fe, Tambipbl 0-10 cm - Fe >Zn >Pb >Cu, Tambipbl 10-20 cm - Fe >Cu >Zn >Pb).

Puaaep Mblipblll 3aybiThbl ©34epi NatganaHraH cynapbliH Trxas e3eHiHe TacTanabl. Ocbl cynapaaH
aNbIHFaH YArinep cynapablH 6Te KyLWTi acTaHFaHbIH KBPCETTI. Ta3apTy KYPbIAFbICbIHAH Ta3apTblaAFaH Cy
Tuxan e3eHiHe TacTtanazbl. ON TONbIK Ta3apTblIMaNAbl, ©3€H CyblHa TYCKEH Ke3ae cy BeTi Malt Tapi3aj
*abblickak 6onaabl. MiHe, ocbl cyaa Hananap *asaa LWoMbliaabl, KYpblAfbIHbIH, KACbiHA@ WOMbIYFa
60/IMaTbIHbI Kal/bl Ka3blFaH €CKePTYNEeP HKOK,

KopbimbiHObl. Tay KeH eHAipy eHepKacibiHiH, KbI3MeTi HaTUKeciHae ByniHreH kepnep nanaa
60/14bl. Mblpbilll 3ayTbIHbIH, LLbIFapblAbIMAAPbI KOPLIAFaH OpTafa KafbiMCbI3 acep eTesi. Tonbipak
KaMblNFbICbl ByniHenj, eciMAiK »KaMbIAFbICbl YKOMbINAAbl KOHE COHbIH, HaTUXKeCiHAe 3po3uMara
ylliblpafaH ¥epaep, onbipblibiMAap naaa 6onaapl.

Puaonep  KanacbiHblH,  MaHpIHAAFbl  MbIPbIl,  KOPFaCblH  3ayblTTapbiHbIH,  KIHE
KanOblKCAKTaFbIWTbIH, *KaHbIHAH Ka3blAfaH Kasba-lyHKbipAapAaH anbiHFaH ToMblpak, yAarinepinae
KecKiH OOoMbIHLIA TeMeHri KabaTTapbiHAa ayblp MeTanaapapiH MesllepiHiH a3atobl 6aiKkanabl.
CTaTUCTMKaNbIK AepekTep OoMbiHWAa Mblpbil BoMbIHWA Bapuaumanbik kKoadduumenT (V,%) 4,3-44,3,
MbiCc BolbiHWa 13,3-53,4, KopfacbiH boMbiHwWa 12-82,2% Kypanabl. KanablKCaKTafblill sKaHblHaH
aNblHFaH ToMblpaK, yArinepiHae B noyseHHbIx 0bpa3uax, 0TobpaHHbIX BO3/1€ XBOCTOXPaHUAMLIA MO
CBMHLLY CaMbli1 BbICOKMI BapnaLMOHHbIN KoadduumeHT (53,5%).

KOpfacblH 3aybITbiHbIH MaHbIHAaH anblHFaH TOMbIPAKTapAafbl MKbIIKbIMAJIbl MblPbIWTbIH,
menuwepi 144,7 mr/kr. Byn TonbipakTarbl SNEMEHTTIH, KnapkbiHaH (50 mr/kr) 2,9 ece »ofapbl,
nmTochepaHbiH, KnapkbiHad (85 mr/kr) 1,7 ece ken, Kloke (300 mr/kr) LUMK-pan 2,07 ece a3,
KasakctaHma 6enrineHren LUMKK-gaH (23 mr/kr) 6,3 ece ken. *KbiasKbiMaibl MbICTbIH meaLwepi 47,9
Mr-Kr. Byn TonblpakTafbl 31eMeHTTiH KnapkbiHad (20 mr/kr [49]) 2,4 ece Ken, nuTtochepaHbiH,
KnapkbliHaH (47 mr/kr) 1,0 ece ken, Kloke (100 mr/kr) LMK-paH 2,09 ece a3, KasakctaHga
6enrinerren LLMKK-gaH (33 mr/kr) 1,45 ece Ken. *KblsKbiMaibl KOPFACbIHHbIH, Mewepi 294,0 mr/Kr
Kypabl. Byn TonblpakTafbl 31eMeHTTIH KnapkbiHaH (10 mr/kr) 29,1 ece »ofapbl, AMTOCHEPaHbIH,
KnapkbiHaH (16 mr/kr) 18,4 ece ken, BuHorpagnosTbiH (32 mr/kr) UMK 6oibiHwa 9,2 ece Ken,
KasaxkctaHaa benrineHred WMK-aaH (32 mr/kr) 9,2 ece Ken.

MbIpbll 3aybiTbiHaH 250 M KalWbIKTbIKTaH anblHFAH TOMbIPAK YATNepiHAe XblXKbIMasbl
MbIPbILWTbIH, Mewepi 140,5 mr/kr. Byn TonbipakTarbl 3/1eMEHTTIH, KnapkbiHaH (50 mr/kr) 2,8 ece
¥OFapbl, IMTOCPepaHblH, KnapKbiHaH (85 mr/kr) 1,65 ece ken, Kloke (300 mr/kr) LUMK-gaH 2,14
ece a3, KasaxkcraHga benrineHred LWMK-gaH (23 mr/kr) 6,1 ece Ken.KbiaskbiMaabl MbICTbIH,
mesnuwepi 74,18 mr-kr. Byn TonblpakTafbl 3NEMEHTTIH, KnapKbiHaH (20 mr/kr) 3,71 ece ken,
nuTocdepaHblH, KnapkbiHad (47 mr/kr) 1,58 ece ken, Kloke (100 mr/kr) WUXK-gaH 1,35 ece as,
KasakcTaHga Oenrinedred WMK-gaH (33 mr/kr) 2,25 ece Ken.XblXKbIMaibl KOPFaCbIHHbIH,
menuwepi 448,26 mr/kr Kypaabl. byn TonbipakTafbl 3N1E€MEHTTIH, KnapkbiHad (10 mr/kr) 44,8 ece
YOFapbl, AMTochepaHblH, KnapkbiHaH (16 mr/kr) 28,0 ece ken, BuHorpagosTbiH, (32 mr/kr) LMK
bonbiHWwa 14,0 ece ken, KasakcTaHaa benrinenreH LUMKK-gaH (32 mr/kr) 14,0 ece ken.
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3epTTeynepaiH kepceTyi 6oMbIHLLIA MblPbILL 3aybITbIHbIH MaHbIHAA ©cin TypfaH 6apbiK afall
OCiMAJKTEPIHIH, Kanblpak TakTanapbl 3aKblMAaHFaH, anblpakTapbiHblH, LWeTTepi OykTenin,
anblpak TakTallanapb! KblWKbIA TaMbI3FaHaal Kynin KeTKeH, Tamblpaapbl KbicKa. Ken »kepnepae
OCIMAIKTED MYJIAEM KOMbINbIN KEeTKeH. Kel kepnepae Tangap MeH WenTeciH eciMmaiktepaeH
CbIMbIPTKbl 6CIMAIKTEPI CaKTa/NbIN KaafaH. Afall MAacCMBTEPi TO/bIFbIMEH Kypan KeTKeH Xepsep
Kesgecei.3aybIT akaba cynapbl ©3eHre TacTa ibiMn,®3eH Cyaapbl acTaHaabl.

ANbIHFaH HaTUXRenep Pnanep KasacblHblH 6HEPKICINTIK KeleHAepiHIH TEXHOTEHIK acep eTy
[2pEeeciH alKblHAANAbl. 3epTTey HaTUMKeCiHAEe NPUOPUTETTI ayblp METaNdap KaHe onapiblH,
TOMbIPAK-OCIMAIK XKyMeciHe Tycy Ke3aepi aHbiKTandbl. KopfacbiH, MbIpbILL, MbIC HETi3ri AacTayLubl
anemeHTTEp 60/1bIN Tabblnaapl. Puaaep KanacbiHbiH TabUFK KOKYMENEPIH HETi3ri nacTayllbl Ke3aep
MblHanap 6onbin Tabblnadpl:- KopfacbiH 3aybiThl (Pb, Zn);- mblpbiw3saybitei(Zn, Pb, Cu); -
Ka/ablKCaKTafblLL (Pb, Zn, Cu).Puanep KanacbiHbiH KOPFacbiH, MbIPbIW 3aybiTTapbl MeH
KaNOblKCAKTaFbIWTbIH, 9Cep eTy alMmafbiHaa ayblp METaNdapPMEH KMHAKTbIK nactaHy (Zc) = 88,71
Kyparbl, MyHbIH ©3i 3epTTeneTiH ayMaKTbl TOMbIPaKTbIH, IaCTaHYbIHbIH, KayinTi AeHreni caHaTblHa
YaTKbI3YyFa XKaraan xacanapl.

MbIpbilW  X3HE KOPFaCblH 3aybITTapPbiHbIH,  LWblFAPbAbIMAAPbI aKblH  MaHAafbl
ayMaKTapdblH, TOMbIPAK-6CIMAIK *KaMbIFbICbIHA Kepi acepiH Turisai. Ken »epnep 3po3uArfa
yliblpafaH. byn Kepae KasbinFaH Kasba-WyYHKbIpAApAblH TOMbIPaK yArinepiHae Tonblpak,
MWKpPO300dayHa eKinaepi TabblAMaabl, MyHbIH 631 OpTaHbIH KONaNCbI3 KafaanbiH KepceTea,.

fblnbIMU  KeHeclwi: ayblnl  Wapyaulbinelfel  folablMOApbIHblH, O0KMOpLl, bac folnbiMu
Kbiamemkep beliceesa lNynbxcaH beliceesHa.
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ANNOTATION

Ethylene, a critical plant hormone, plays a vital role in various physiological processes
within plants. To comprehend its impact on growth, senescence delay, and postharvest quality,
researchers use ethylene biosynthesis inhibitors. These inhibitors, including structural analogs of
ACC (1-aminocyclopropane-1-carboxylic acid), effectively suppress ethylene production. In this
study, we investigate the docking interaction between 1-chloro-2-hexyl-cyclopropane-1-
carboxylic acid and ACC oxidase through in silico experiments using cheminformatic methods. Our
synthesized compounds demonstrate advantages over existing ethylene inhibitors, holding
promise for future applications in agriculture.

Key words: ethylene, cyclopropanation, Arabidopsis thaliana, biosynthesis inhibitors.

INTRODUCTION

Ethylene is a gas that influences many aspects of plant growth and development, including
regulation of cell growth, senescence, defoliation, and responses to biotic and abiotic stresses [1].
It is produced from the amino acid methionine, which is converted to S-adenosylmethionine
(AdoMet) by S-adenosylmethionine synthetase. AdoMet is then converted to 1-
aminocyclopropane-1-carboxylic acid (ACC) and 5'-deoxy-5'-methylthioadenosine (MTA) by the
enzyme 1-aminocyclopropane-1-carboxylase synthase (ACS), which is the first and most the
limiting stage of ethylene biosynthesis. Methylthioadenine is converted to methionine through
the Yang cycle, allowing high rates of ethylene production without depleting the endogenous
methionine pool [2]. ACC is converted to ethylene, CO2 and cyanide by ACC oxidase (ACO). The
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cyanide produced from this reaction is detoxified into b-cyanoalanine by the enzyme b-
cyanoalanine synthase, preventing plant toxicity under conditions of high ethylene biosynthesis.

Ethylene affects the fruit ripening, post-harvest physiology, senescence and abscission, so
the effect of ethylene is often inhibited to improve the shelf life of fruits, vegetables and cut
flowers, which has wide applications in agriculture and horticulture.

Chemical inhibitors of ethylene biosynthesis are also useful for studies that study the
mechanisms of ethylene biosynthesis and signal transduction, as well as the role that ethylene
plays in various physiological processes [3]. Structural analogues of ACC have been known to have
an inhibitory effect on ethylene production.

The study of new ethylene inhibitors not only expands our understanding of plant
physiology, but also might improve the agricultural practices and postharvest management.

MATERIALS AND METHODS

Our laboratory has proposed a technologically simple method for the synthesis of
functionally substituted ACC. The general synthesis scheme includes atom transfer radical addition
(ATRA) of trihaloacetic acid derivatives to unsaturated substrates (terminal olefins),
dehalogenation-cyclopropanation of the resulting 1,3-dihalides with a Zn/Cu pair or other metals

(Fig. 1).

X
X R,
1,2-Adduct  —
— Ry
Ry X Zn/Cu; PAS Ry
Cu(I) Catalyst >

Rl/\ + KR X 80-100 °C X

2,1-Adduct R,

—

x X (E/Z)
PAS=Polar Aprotic Solvent
R,

R=C4Hy; C¢H,3; CgH;7; C4Hs; CH=CH-C¢Hs, X=Cl; Br; NH,; H; R,=COOMe(Et)
Figure 1. General scheme of synthetic transformations

Molecular modeling and computer analysis methods were used to study new possible
ethylene inhibitors, synthetic ACC derivatives. Using cheminformatics protocols, eight three-
dimensional molecular models of the studied ligands in comparison to natural inhibitor pyrazinoic
acid on ACO2(Arabidopsis thaliana) were constructed: 1R,2S and 1S,2R isoforms of 1-bromo-2-
hexyl-cyclopropane-1-carboxylic acid, 1-chloro-2-hexyl-cyclopropane-1-carboxylic acid, 1-amino-
2-hexyl-cyclopropane-1-carboxylic acid and 2-hexyl-cyclopropane-1-carboxylic acid.

Docking analysis was carried out using the AutoDock Vina and AutoDock Tools software
packages. The analysis was performed independently 5 times using 20 starting conformations for
each compound, with the virtual box size not exceeding 27,000 A [4, 5].

RESULT AND DISCUSSION

The studied ACC derivatives have 2 chiral centers in their molecules and, accordingly,
each of these compounds occurs in the form of 4 optical isomers (Fig. 2). Our current research
specifically targets 1R,2S and 1S,2R isoforms.
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Br O ¢ 0
OH OH
1-bromo-2-hexyl-cyclopropane-1-carboxylic acid 1-chloro-2-hexyl-cyclopropane-1-carboxylic acid
NH, O 0]
OH OH
1-amino-2-hexyl-cyclopropane-1-carboxylic acid 2-hexyl-cyclopropane-1-carboxylic acid

Figure 2. molecular models of the studied ligands

We conducted in silico experiments with all the compounds using molecular docking,
resulting from several iterations. It was revealed that 1S,2R isomer of 1-chloro-2-hexyl-
cyclopropane-1-carboxylic acid has the most prospective inhibitory effect on ethylene production
since it has lower AG values than studied compounds and pyrazinoic acid (Fig.3).

A LFU'n
—a |
: ( A FE
Ny
" et LEYES b
: MGl | LSt
LELS9 BER24D (" ' ) /, j
i // LERT A, ;
5?’5%1 j MyE2es
\,\\ 4
v
Figure 3. Binding sites: A) pyrazinoic acid; B) 1-chloro-2-hexyl-cyclopropane-1-carboxylic

acid

The binding site of (1S, 2R)- -chloro-2-hexyl-cyclopropane-1-carboxylic acid to the
appropriate target-protein is comparable to its natural inhibitor pyrazinoic acid (Table 1).
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Table 1. Docking results

(1S, 2R)1-chloro-2-hexyl-
Binding sites Pyrazinoic acid cyclopropane-1-carboxylic
acid
Leul&9 + +
Leul98 + +*
Leul77 + +*
Arg247 +
Ser249 +
Tyrl65 -
Val239 - +*
Lys291 - +
Lysl61l + +
lel87 - +
Phe253 - +
His180 + +
Aspl182 - +
His237 + +*
*-H-bond
Conclusion

Developing novel preparations based on synthetic inhibitors of ethylene biosynthesis is of
utmost importance. To achieve this, we tested a range of compounds using molecular docking

methods.

Our in silico experiments consistently revealed that among the considered synthetic

compounds, the 1S5,2R isomer of 1-chloro-2-hexyl-cyclopropane-1-carboxylic acid stands out as
the most effective inhibitor of ethylene biosynthesis. As the next step in our research, we plan to
conduct in vitro experiments, including field tests.
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In global medicine, there is a concept of polypharmacy, when doctors prescribe more
drugs to a patient than his condition requires. The increase in the number of medicinal drugs in
the pharmaceutical market has led to an increase in cases of polypharmacy. The main reason for
polypharmacy in Georgia is the liberal unregulated pharmaceutical market system.

Patients with type 2 diabetes mellitus (T2DM) are mostly elderly people, diabetes is
accompanied by numerous concomitant diseases (urinary tract infections, chronic obstructive
lung diseases, chronic cholecystitis, pancreatitis, etc.). At this time, the question arises - should
the appropriate medicine be prescribed for each symptom? In most cases, such uncontrolled
prescription of drugs does not contribute to the patient's recovery, but, on the contrary, is harmful
to him. The aim of our practical study was to determine how frequent cases of polypharmacy in
the treatment of T2DM are. What kind of interactions and side effects occur when a large number
of drugs are irrationally prescribed. It was important to highlight the involvement of the clinical
pharmacist together with the doctor in perfecting the pharmacotherapeutic process. The task of
the research was to survey endocrinologists and family doctors regarding the cases of
polypharmacy during the pharmacotherapy of type 2 diabetes.

Part of the practical research was conducted with endocrinologists using social networks
and e-mails, remotely, a total of 37 doctors, 20 endocrinologists and 17 family doctors,
participated in the research. A computer program - Google Forms - was used to process the data.
To the question: Do you think that many drugs are prescribed to elderly patients with T2DM and
chronic diseases, how targeted is this approach? 76% of the surveyed doctors confirm that,
unfortunately, chronic patients are prescribed more than three drugs.

In Georgia, a state program for providing essential medicines for chronic diseases is
implemented, the beneficiaries of which are elderly people, in this regard we considered it
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interesting whether the risk of developing polypharmacy would increase, although as a result of
the survey, 84% of doctors It confirms the reduction of risks, because in this case there is more
control of the rational use of prescribed medicines, both by doctors and pharmacists. To the
question, have you had a case when the patient had simultaneously 72% of physicians prescribed
several sulfonylureas and developed polypharmacy The case of side effects caused by the
simultaneous use of several sulfonylurea drugs is recorded in Tavian practice. Based on the
responses of endocrinologists, it was found that doctors often believe that the scheme of
treatment of diabetes mellitus type 2 differs significantly between young and old people.
However, the scheme of treatment of elderly people is represented by modern guidelines, thus
both patients and doctors are protected from polypharmacy.

In response to the question, how timely do doctors prescribe metformin as a first-line
drug in type 2 diabetes and do they take into account T2DM. If the patient's target glycemic index
is not reached, despite physical activity and proper nutrition, then metformin is prescribed. For
some, a healthy diet and exercise are the priorities, but there is a case-by-case basis for glucose
levels and the patient's weight. Most family doctors (70%)

confirms that metformin is a first-line drug and that it is prescribed in a timely manner,
although some family doctors believe that the rapid prescription of metformin is unjustified. The
majority of doctors (80-90%) take into account the etiological factor in the treatment scheme, but
it should be noted that this moment depends on the patient's will and economic means to conduct
relevant studies.

Regarding sulfonylurea drugs, endocrinologists (60-70%) note that drugs of this group
are used quite often in treatment (despite the fact that it has its 2 main side effects - weight gain
and hypoglycemia), which is due to the availability of sulfonylurea drugs. Doctors (10-15%) in
overweight patients first diagnose the disease and then start treatment according to the
management protocol of the relevant condition.

Almost the absolute majority of endocrinologists (90-95%) believe that hyperglycemia is
a factor in diabetic angiopathy. Despite this, there are individual cases when doctors start
prescribing large doses of various drugs (eg, angioprotectors) without adjusting the glycemic
profile. The majority of doctors (90%) consider the factor of hyperglycemia in diabetic
nephropathy. Glycemic control is always a priority.

There is a common opinion (90-95%) that in case of hypertension, the combination of
ACE inhibitors and ARBs is contraindicated with diabetes medications, and the mentioned drugs
should not be prescribed at the same time; Cases of such a combination occur mainly during self-
treatment. Sometimes doctors of different profiles do not see or ask patients about prescribed
drugs, and we end up taking the same group or incompatible drugs.

As for the group of statins, it is clear from the surveys of endocrinologists that they are
often used (80%) in the treatment of T2DM, because they believe that the side effects obtained
from them are minimal. Basically, the question of prescribing statins is decided individually, based
on laboratory studies. It is also noteworthy that due to polypharmacy, patients often arbitrarily
and independently stop taking all drugs (40-60%).

Endocrinologists note that there are a few cases (15%) when their patients are asked
about issues related to polypharmacy, although the majority of doctors boldly state (80%) that hat
it is minimized with their patients, because they think that the drug should be prescribed to the
patient knowingly and only based on the indication, and professional and human factors should
be taken into account based on it or when giving a recommendation.

Regarding metformin, the opinion of endocrinologists (65%) is that in the modern
pharmaceutical market there are already medicines combined with metformin, Janumet, etc.
which is actively appointed throughout Georgia, thereby avoiding polypharmacy. However, in
many cases, unfortunately, two drugs of the metformin group are also prescribed, mostly doctors
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(80-85%) still prescribe sulfonylureas in combination with metformin. In most cases (85%),
metformin is unjustifiably prescribed quickly, so that the non-drug reserve is not exhausted. In the
best case, at the initial stage, patients are only recommended to lead a healthy life, without
medical intervention.

The majority of doctors (75%) exclude the simultaneous appointment of several
sulfonylureas, because the majority of them act according to international guidelines, although
there are also single cases (10%) that are found, unfortunately, in order to interest pharmaceutical
companies, which once again shows the need for periodic knowledge assessment and even
testing. For family doctors (75%), the state program for providing essential medicines for chronic
diseases, the beneficiaries of which are elderly people with diabetes, was particularly relevant.
They believe that these people may be at risk of developing polypharmacy because some of them
are not only taking the necessary antidiabetic medications, But completely unnecessary food
supplements and drug combinations of unknown origin.

Regarding metformin, the opinion of family doctors (70%) is as follows: gliclazide and
glimepiride are used in combinations with metformin in the modern pharmaceutical market.
Doctors consider it a serious problem that, due to the registration of many medicinal products in
the Georgian pharmaceutical market today, and the fact that doctors do not know about these
drugs, there is often a risk of developing polypharmacy, and they consider training of doctors
about medicines as one of the ways to solve the problem.

An even bigger problem in the development of polypharmacy is the frequent cases of
deals between pharmaceutical companies and doctors (80%), which endocrinologists think should
be tightened by the state. Regulations and the work of doctors should be compensated with
appropriate remuneration. This risk can also be minimized through insurance companies. As a
result of the research, it is clear that the vast majority of doctors, both endocrinologists and family
doctors, do not have information about the cooperation with the clinical pharmacist and therefore
do not understand the importance of the role of the clinical pharmacist in the fight against
polypharmacy.

As a recommendation, we believe that the involvement of a clinical pharmacist together
with a doctor in the process of treating T2DM will make pharmacotherapy more effective, since
in the process of providing care, the pharmacist informs the patient about the use of the drug, the
administration schedule, possible interactions, monitors the patient's condition, thus saving the
doctor's time. and minimizes the risks of developing polypharmacy.
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SUMMARY

The goal of the study was to determine how frequent cases of polypharmacy are in the treatment
of type 2 diabetes. What kind of interactions and side effects occur when a large number of drugs
are irrationally prescribed. We found out the perspective of the clinical pharmacist's involvement
with the doctor in perfecting the pharmacotherapeutic process.

The research had the nature of a survey. Conducted using social networks and e-mail. A total of
37 doctors participated in the research, including 20 endocrinologists and 17 family doctors. A
computer program - Google Forms - was used to process the data.

As a result of the research, it became clear that the doctors consider the fact that due to the
registration of many medicinal products in the Georgian pharmaceutical market today and the
irrational prescribing of these drugs by doctors, the risk of developing polypharmacy often arises,
and they consider conducting trainings on medicines as one of the ways to solve the problem. The
vast majority of doctors, both endocrinologists and family doctors, do not have information about
cooperation with a clinical pharmacist and therefore do not understand the importance of the
clinical pharmacist's role in the fight against polypharmacy. As a recommendation, we believe that
the involvement of the clinical pharmacist together with the doctor in diabetes type-2 in the
process of treatment, it will make pharmacotherapy more effective, because, in the process of
providing care, the pharmacist informs the patient about the use of the drug, the administration
schedule, possible interactions, monitors the patient's condition, thereby saving the doctor's time
and minimizing the risks of polypharmacy.
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Abstract: This paper presents the results of a socio-educational study conducted at the TEN
QOGAM Social Support Center in Almaty at the end of 2022. This study is aimed at analyzing the
socio-economic integration of people with disabilities into the field of labor relations in
Kazakhstan. In the context of raising awareness about the problems of people with disabilities and
their access to the labor market, this study seeks to assess the current situation, identify obstacles
and identify prospects for integration. Qualitative methods (focus groups, expert interviews) were
used in the study. 3 focus groups were conducted with the beneficiaries of the TEN QOGAM
center, as well as an analysis of legislation and programs aimed at supporting people with
disabilities in the labor market. The study will analyze the degree of accessibility of the labor
market for people with disabilities, identify factors affecting their employment and career
opportunities, and evaluate the effectiveness of existing support measures and integration
programs. The results of this study can serve as a basis for the development of more effective
policies in the field of social protection and employment of persons with disabilities in Kazakhstan.
It is assumed that they can also be useful for various stakeholders, including government
organizations, non-governmental organizations and activist groups working in the field of disability
rights and social integration.

Keywords: disability, integration, labor relations, social inequality, "TEN QOGAM", economic
relations, civil sector

Introduction to the research problem

The problems of people with disabilities are becoming increasingly important socially. This
problem is caused by the steady increase in the number of representatives of this social group. As
well as the requirements for the implementation of an inclusive model of Kazakhstani society,
where people with disabilities should be included in all spheres of life, while preserving the
principles of equality and tolerance. It is worth noting that the involvement of people with special
needs in various sectors of society is very important. People with disabilities in Kazakhstan are the
most vulnerable group of the population from the perspective of a multidimensional
understanding of poverty (i.e. from the point of view of human development opportunities). The
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risk of poverty among people with disabilities is the highest, firstly, due to the restriction of their
vital activity due to health disorders, which means that they have limited opportunities to meet
their basic needs. Secondly, persons with disabilities in Kazakhstan are more limited in access to
participation in public and political life, to educational services, and to meeting socio-cultural
needs compared to other population groups [1].

Disability occurs when physical, sensory, and mental disorders are confronted with the
reaction of society, as well as the lack of necessary technologies or services. In December 2008,
the Republic of Kazakhstan signed the Convention on the Rights of Persons with Disabilities and
the Optional Protocol. The Convention is the first human rights agreement adopted specifically for
persons with disabilities, which provides universal legal recognition that persons with special
needs are not objects of charity, but holders of rights and agents of change for development. The
signing of the Convention is evidence of Kazakhstan's agreement with the fundamental principles
on which the modern state policy towards persons with disabilities is based, on the country's
readiness to comply with international standards, political, economic, social, legal and other vital
rights of persons with special needs [2].

There are approximately 470 million people with special needs of working age worldwide.
It is quite obvious that people with special needs suffer from a shortage of decent work much
more than other people. Having lost their self-confidence due to collisions with discriminatory
barriers and misconceptions existing in society about their inability to work, many people with
special needs stop actively looking for work and live on disability benefits where they exist, or
somehow get by with minor jobs in the informal sector of the economy and rely on the support of
their family and friends.

It should be noted that in Kazakhstan, wheelchair users are partially denied social activities,
due to the abundance of physical barriers, the lack of specially equipped transport, entrances to
buildings, elevators and public places. Projects that help people with disabilities to receive
professional assistance are functioning in Kazakhstan. One of such projects is the TEN QOGAM
Social support center located in Almaty. "At the TEN QOGAM center, people with disabilities can
get legal advice, highly qualified assistance, attend trainings and master classes, and support
during employment. Using the example of the Almaty TEN QOGAM, such centers have been
launched in all regions of Kazakhstan," says Lyazzat Kaltayeva, a Kazakhstani public figure,
chairman of the public association "Association of Women with Disabilities "Shyrak".

Literature review

The history of an inclusive society dates back to the "Universal Declaration of Human
Rights" (adopted by Resolution 217 A (Ill) of the UN General Assembly on December 10, 1948),
which emphasizes that everyone has the right to be included in society: " Every person, as a
member of society, has the right to social security and to exercise the rights necessary for the
maintenance of his dignity and for the free development of his personality in the economic sphere,
in the social and cultural fields through national efforts and international cooperation and in
accordance with the structure and resources of each State." Within the framework of the 25th St.
Petersburg International Economic Forum, Kassym-Jomart Tokayev noted that Kazakhstan will
continue its course towards building an inclusive, just society and eliminating social inequality [3].
This speech outlined a clear vector for the further social development of Kazakhstani society.
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The number of registered children under 18 with disabilities by region

2015 2017 2019 2021 2023
The Republic of
Kazakhstan 75,712 83,462 91,573 98,254 109,496

Abay region - - - - 2,824
Akmola region 2,585 2,749 2,885 3,077 3,403
Aktobe region 2,908 3,520 4,016 4,428 5,031
Almaty region 8,396 8,350 8,757 8,953 6,755
Atyrau region 2,846 3,282 3,580 3,922 4,400

West Kazakhstan
region 2,545 2,622 2,750 2,866 3,130
Zhambyl region 5,330 5,892 6,511 6,658 6,922
Zhetysu region - - - - 3,210
Karaganda region 4,884 5,058 5,291 5,478 5,029
Kostanay region 2,478 2,720 2,956 3,231 3,551
Kyzylorda region 4,444 4,872 5,010 5,513 6,414
Mangystau region 3,626 4,600 5,831 6,601 7,284
Pavlodar region 2,660 2,670 2,874 3,123 3,695

North Kazakhstan
region 2,103 2,081 2,172 2,236 2,366
Turkistan region™ 17,286 19,194 14,558 14,883 14,962
Ulytau region - - - - 1,004

East Kazakhstan
region 4,760 5,130 5,463 5,593 3,155
Astana city 3,624 4,644 5,937 7,188 9,292
Almaty city 5,237 6,078 6,968 7,841 9,301
Shymkent city - 6,014 6,663 7,768

According to the Ministry of Labor and Social Protection of the Population of the Republic
of Kazakhstan.

As part of the implementation of the Employment Roadmap 2020, a regional employment
map for people with disabilities has been developed and is being implemented quite successfully
in Kazakhstan. As part of the promotion of this Program, it is expected to employ about 7 thousand
people with various disabilities. It should also be noted that within the framework of the
implementation of this Program "Employment Roadmap 2020", more than 30 thousand people
learned the basics of entrepreneurship, of which 20 thousand opened their own business and
more than 8.6 thousand participants expanded their own business, among which there are also
beginning entrepreneurs with disabilities. In Kazakhstan, as well as in many countries, the issues
of ensuring the financial and economic independence of people with disabilities have been and
remain urgent, requiring urgent and effective solutions. To a certain extent, this can be facilitated
by the development of inclusive education in the country and the formation, taking into account
the introduction of an inclusive education model, of a continuous learning cycle for people with
disabilities and people with disabilities. In our opinion, these areas are so intertwined with each
other that, in addition to solving issues related to the employment of people with disabilities, they
can and will contribute to the expansion of the employment of people with disabilities, the
formation and promotion of qualification requirements and functional standards for professions
and specialties, as well as, undoubtedly, the effectiveness of labor socialization technologies and
vocational training will increase.psychological adaptation in general, According to sociologist
Charles Horton Cooley, the sequence of "self-images" (i.e. internal self-images) and self-image (a
more stable view of oneself, the "true self") correct self-identity. Cooley believed that people
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transform themselves and their world by participating in the processes of social interactions, and
argued that our consciousness is activated in a social context. This statement is clearly expressed
in the theory of the "mirror self" [4]. Disability can be understood not only as a physiological
pathology of the body, a defect in the appearance or behavior of a person, but also as a social
definition, a "label". This label - knowledge about disability - can be glued to a person by some
specific social system in which this condition is considered to be a deviation from the norm [5]. By
changing our social environment, moving to another social group, we can remove this label from
ourselves or change it to another one that will limit our capabilities to a lesser extent.

The main mechanisms for promoting the employment of persons with disabilities in the
Republic of Kazakhstan are:

1. Referral to social jobs, if the employer has special jobs.

2. Support for organizations created by public associations of people with disabilities that
produce goods or provide services.

According to the Ministry of Health and Social Development of the Republic of Kazakhstan,
today there are 33 CCPs of the Society of the Blind and 18 CCPs of the Society of the Deaf in
Kazakhstan, where about 4 thousand disabled people work on a permanent basis. According to
the new amendments to the Labor Code, now almost every enterprise in Kazakhstan must have
places for people with disabilities and employ them. According to the legislation, a businessman
has no right to refuse, although this happens all the time in our country. According to official data,
almost a quarter of people with disabilities in Kazakhstan are able to work, but cannot find a job
that matches their qualifications. Special requirements are imposed on the workplace of a disabled
employee, which are prescribed in sanitary standards. For example, the company's office should
not be located in the basement, have good ventilation, and the entrance to the building must be
equipped with a ramp. Since 2005, the Law "On Social Protection of persons with disabilities in the
Republic of Kazakhstan" has been in force in the Republic of Kazakhstan, which provides for a
guota of jobs for people with disabilities in the amount of three percent of the total number of
jobs (Article 31 of the Law) [6]. But even this quota of jobs does not justify the hopes of this
category. Upon exemption from VAT taxes, many enterprises refuse these benefits, as it is
unprofitable for business partners, because they cannot offset this VAT. The employment of
persons with disabilities, prescribed in the law, is not fully implemented due to the lack of
infrastructure for access to workplaces. As practice shows, employers refuse to hire people with
disabilities, being convinced that these people will not be able to perform the work assigned to
them or hiring a disabled person will be too expensive. This attitude is rooted in fears and
stereotypes in which disability is given more importance than abilities. It is easier for the head of
the company to find 1000 reasons not to hire people with disabilities - this requires additional
costs [6]. This norm does not work in conditions of market economy, as evidenced by the
employment practice of this category of citizens. This is understandable, there is no market
mechanism for implementation. But the employment of disabled people in Germany is
economically beneficial for enterprises. The tax mechanism of the state provides tax preferences
for enterprises that wish to create special jobs, and enterprises that do not want to create them
bear the tax burden. At the same time, these tax deductions are used by the state purposefully,
only to create permanent special jobs for people with disabilities. According to article 205 of the
Labor Code of the Republic of Kazakhstan, employer companies that refuse applicants to conclude
an employment contract on the grounds of disability violate the right of persons with disabilities
to work. According to the law, people with disabilities have the right to conclude employment
contracts with employers either in specialized organizations that employ people with disabilities,
taking into account personal rehabilitation programs, or in enterprises with normal working
conditions. At the legislative level, administrative liability is provided for violations of the rights of
persons with disabilities.
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Research methodology

The study was conducted at the TEN QOGAM Social Support Center in Almaty at the end
of 2022. The object of the study was people with special needs who are recipients of the services
of this center. The subject of the study was the study of gender identity, as well as the inclusion of
people with disabilities in an inclusive society.

The methods used in the study combine a qualitative strategy for analyzing the opinions
and attitudes of people with disabilities in Kazakh society.

The research procedure

Qualitative research: focus groups

The results of the study were obtained by the method of focus groups among the
beneficiaries of the TEN QOGAM center (three 120-minute focus groups). Language of the event:
Kazakh/Russian. The method of selecting respondents is a multi—stage quota selection, the quota
characteristics are gender, age, disability group, nature of the disabling disease, type of
employment. The guide was made up of 3 blocks, where questions were asked about the range of
services provided by the TEN QOGAM center, the availability of information (courses, trainings,
consultations), employment (work, internships, starting a business). Of the surveyed persons with
special needs, 48% are women and 52% are men, which is quite consistent with the proportional
gender ratio among people with special needs in Almaty. According to the information portal
"Social Protection of persons with disabilities", as of March 11, 2023 in Almaty, the number of
people with special needs is 56,989, by gender: 54% men (31,023), women 46% (25 966) [6].

By age: under 30 years — 33% of participants; 30-40 years — 37% of participants; over 40
years — 30% of participants. By disability group: Group | —30%; group |l — 35%; group Il — 35%. By
the nature of the disabling disease: a disabled person with a disease of the musculoskeletal system
- 26%; a visually impaired person —35%; a disabled person due to other diseases — 13%; a disabled
person moving with the help of a wheelchair — 9%, a hearing disabled person - 17%. The study was
conducted in Almaty, so its results can be extrapolated to other regions of Kazakhstan only
partially. The main hypothesis of the study is that the implementation of an inclusive society in
Kazakh society is difficult due to the stigmatization of people with special needs, this situation is
aggravated due to gender differences.

Qualitative research: an expert interview

Semi-structured expert interviews were conducted with employees of the TEN QOGAM
Social Support Center. The participants are experienced specialists with at least 5 years of
professional experience who play leading roles in this center. Average interview duration: 30-40
minutes. The language of the event: Russian. The experts were asked questions relevant to the
purpose of the study in order to identify the main problems of involving people with special needs
in an inclusive society.

The results of the study

In European countries, the life of a disabled person is much different from the realities of
Kazakhstan. So, for example, it is not difficult for a person with disabilities to find a job in Germany
- widespread computerization makes it possible to provide an absolute majority of people with
disabilities with a vacant place. In addition, there are clauses in the labor legislation on salary
adjustment based on the amount of benefits paid to a disabled person. It is worth noting that the
practice of job quotas for people with disabilities, as well as in our country, has become
widespread in Europe. For example, in France and Hungary, organizations with more than 20
employees fall under quota laws, in Austria and Poland - with 25 employees. In Spain, this number
reaches 50 people. The quota for people with disabilities in Germany is 5%, in France - 6%. In
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Europe, for non-use of quotas, organizations must pay special contributions to trust funds, the
funds of which are distributed to create jobs for people with disabilities. Also, in most countries,
state subsidies are applied to enterprises employing disabled people [7]. Subsidies are provided
only if a disabled person is guaranteed to receive the same salary as an employee without a
disability in a similar position. Thus, Kazakhstan has a clear example of a decent life for people with
disabilities, only two important points are needed - changes at the legislative level and serious
financing.

Legislative framework and legal protection

A key element of the development of the labor market for people with special needs is the
availability of an appropriate legislative framework and legal protection of their rights. Kazakhstan
has laws and regulations governing employment and the protection of the rights of persons with
disabilities, such as "On State Social Assistance" and "On Vocational Education". However, it is
important to constantly adapt and improve laws to meet the changing needs and challenges faced
by persons with special needs. "It is very difficult for people with disabilities to find a job. | was
already beginning to despair, but Gulzhan helped me. They make a person believe in himself. |
think it's necessary..." (woman, 26 years old, group Il). The role of the state in overcoming this
problem is very significant. "I have experience as an employer and the majority, over 70% of us
work under the program provided by the state. This program does not encourage a person to work.
It does not stimulate the employer himself because there are many different difficulties. We have
a psycho-emotional block that we won't be hired because of our disability. By law, various
companies must have at least one or two employees with disabilities. | think the state needs to
develop a program itself where a person with special needs will be ready to work for the company.
There is no way for him to imagine working at the moment. We also have our own preferential
programs for starting a business and working, but this is also difficult. It is necessary for the state
to provide an opportunity not only with money but with a complete, ready-made program. So that
a person can navigate and continue to work ..." (male 27 years old, 1st group)

Creating an accessible infrastructure

One of the main obstacles to the integration of persons with disabilities into the labor
market is the lack of accessible infrastructure. It is important to develop workplace accessibility by
providing access to buildings and offices, adapting workplaces, and providing technical tools and
assistants to complete tasks. The development of such infrastructure also includes ensuring access
to education and vocational training, which is a key element of successful integration into the labor
market. "Firstly, I'm with a job and secondly, when they gave you my number, did they tell you
what nuances | have? Well, no. OK then the next question is, do you have availability? Is she so
stupefied, in the sense of accessibility? | speak well of the ramp, convenient toilets and an elevator
at the very least. Sorry, we don't have that. And why the hell are you calling without knowing who
you're calling. Fortunately, I'm with a job, suddenly you called someone, gave me hope and he turns
out to be out of work. The hopes of a person with a disability have fallen, that's all..." (man, 28
years old, 1st group) The UN Sustainable Development Goals are relevant in the study of social
problems of society. [8]. These goals are relevant not only for our society, because they are aimed
at the global development of the member countries of the United Nations. The purpose of this
study is to study gender and social inequality among people with disabilities, which corresponds
to the two goals outlined in this document. Namely, ensuring gender equality and the
empowerment of all women and girls, as well as reducing inequality within and between countries.
Successful social inclusion of persons with disabilities is determined by the extent to which social
conditions have been created to meet their basic human needs that unite the human community.
"Of all those present here, we all came by word of mouth. Ten Kogam certainly has Instagram, |
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don't know if it's about advertising. But for some reason, people with disabilities do not stumble
upon this page and there is one on Facebook too. It seems to me that cooperation with healthcare
should be done. Absolutely all people with disabilities sooner or later undergo a medical expert
commission. It is there that a disability is initially established, a group is issued. It seems to me that
right at the stage of getting a disability, you should immediately give a booklet. For example, | got
a disability in 2017, | didn't know about such centers for 3-4 years. But | have passed this MCEC
several times and if they had given me some kind of booklet or flyer" (male, 25 years old, group Ill).
The medical and sanitary examination determines the needs of the vulnerable in social protection
measures, based on an assessment of the quality of life, maintenance of body functions. During
the passage of this examination, it is necessary to send to such social support centers as TEN
QOGAM: "This project itself was first opened in Almaty, after the approval of the Ministry of Labor.
Then the author of this project was Perizat Baymagambetova. We started in Kazakhstan with
Almaty, and then went on to all cities. In all cities: Astana, Shymkent. Karaganda, Turkestan,
Kyzylorda, they are all open at the Employment Center, in chic buildings of akimats, but people
without disabilities work there. | think that if your recipients of services are people with disabilities,
then there must be those who understand their soul. Why in the employment center, our specialists
do not understand them, because they do not know how to apply. They are sitting at their favorite
job, getting paid, but they don't say basic things. Therefore, | think such a center will certainly be
good in all cities, but it will employ more people with disabilities" (woman, 56 years old, group 1).

Professional training and education

An important aspect of the development of the labor market for people with special needs
is to ensure access to high-quality vocational education and training. This includes the
development of specialized training programs adapted to the needs and capabilities of persons
with disabilities, as well as providing access to advanced training and vocational rehabilitation
courses. In addition, it is important to monitor and evaluate the effectiveness of such programs in
order to adapt them to the needs of the labor market. "l also agree with Haman that there are
many problems, as | have heard and seen. Because people with disabilities are viewed differently.
I remember myself that when | got a job, | waited and mentally thought that | was going to be
there now. But in the end they didn't take it, because you have some kind of minus, disadvantage"
(male, 27 years old, group 1). As a result, gender attitudes related to the consolidation of
professional roles exclusively for men, and family roles for women, negatively affect the
psychological well-being of women and men. As the results of the study show, psychological help
from specialists working at the TEN QOGAM social support center is important for most of the
participants. "The downside is that it's a shame, it's not a shame, but I'll tell you how it is, I've come
across it. Past the fact that physically they do not take people with disabilities, but also because of
the lack of education. Unfortunately, | have personally encountered this. 9th grade, let's say | didn't
study.." (woman, 30 years old, 3rd group)

Assistance to employers and the formation of a positive attitude

For the successful integration of persons with special needs into the labor market, it is
necessary to promote employers and form a positive attitude towards them. This may include
conducting information campaigns, training employers on inclusive employment, and providing
financial incentives or benefits to companies that actively support inclusive practices. Creating a
positive atmosphere in organizations contributes not only to increasing the number of people with
disabilities in the workplace, but also to increasing their professional motivation and work
efficiency. "It seems to me that managers are afraid to be responsible for a person with a disability,
plus there are still doubts about his competence. Let's say if they took him on a free internship for
at least 2 weeks, they would establish contact with this person. And they would have found out his

288



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

professional capabilities, that is, they would have got to know each other better. In the future, if
they had already wanted to hire, the state would have already helped here. To pay at least part of
the salary, then employers would already have an incentive..." (male, 35 years old, group 2).
Inclusion implements the principle of ensuring equal access to one or another type of social
services and social benefits, creating the necessary conditions for all people, without exception,
to achieve a favorable social status, regardless of their abilities, achievements, cultural and
linguistic characteristics, mental and physical abilities. On the one hand, discrimination is
prevented and the idea of equality is realized. On the other hand, it is supposed to create special
conditions in terms of adapting the environment to the various needs of all categories of the
population, which ensures that all social resources are accessible to persons with disabilities.

Conclusions

The development of the labor market for people with special needs in Kazakhstan remains
an urgent and important task in the context of striving for social integration and ensuring equal
opportunities for all members of society. The considered aspects of the development of the labor
market for people with disabilities emphasize the need for an integrated approach and
cooperation between various spheres of society for the successful implementation of inclusive
practices.

The legislative framework and legal protection play an important role in ensuring the rights
of persons with disabilities in the workplace. However, it is necessary to pay attention to their
effective implementation in practice, as well as constantly adapt laws to changing needs and
challenges.

The creation of accessible infrastructure, including job adaptation and access to education,
is a key factor for successful integration into the labor market. It is necessary to actively develop
infrastructure in order to provide people with disabilities with equal opportunities for employment
and professional growth.

Vocational training and education play an important role in preparing people with
disabilities for the labour market. It is necessary to develop specialized training and rehabilitation
programs, as well as monitor and evaluate their effectiveness in order to adapt to the needs of
the labor market.

Assistance to employers and the formation of a positive attitude towards people with
disabilities are important components of successful integration. The implementation of
information campaigns and training of employers on inclusive employment will help create a
favorable environment for equal opportunities in the labor market.

The development of the labor market for people with special needs in Kazakhstan requires
an integrated approach, including strengthening the legislative framework, creating accessible
infrastructure, developing vocational training and assisting employers. The implementation of
effective measures for the integration of persons with disabilities into the labor market not only
contributes to their social integration, but also enriches society with a variety of experiences and
skills, contributing to the creation of a more equitable and inclusive society.

A comparative analysis shows that, despite the earlier implementation of an inclusive
society in European countries (Great Britain, Spain, etc.) and the United States, its implementation
in these countries is going on with overcoming certain difficulties. The role of the TEN QOGAM
Social Support Center in the inclusion of people with special needs in an inclusive society is
significant. This center advises on legal, psychological, and social issues, helping to resolve the
issues that arise for the recipients within a short period of time. The center's beneficiaries
overcome gender stereotypes, erase the edges of generally accepted norms. They get the
opportunity to realize themselves, become part of a large system of society and begin to integrate
with different social groups.
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Lack of awareness of persons with disabilities, limited movement, and stigmatization [9]
are important problems of our society. An inclusive society in which there is no place for
discrimination and inequality is in demand, but in order to make it a reality, it is necessary to solve
the above-mentioned problems related to its implementation.

The conducted research has opened up a number of new issues that will be studied much
more deeply in the future, for example, one of these issues is the study of people with disabilities
living in rural areas. At the same time, it is of interest to study this research problem in other
regions of Kazakhstan. The limitation in the study was territorial conditionality, therefore, the
results of this project are subject to extrapolation to the whole of Kazakhstan partially. The sample
is representative of the population of Almaty. People with disabilities have an equal right to live in
society. First of all, we are all citizens of the Republic of Kazakhstan. Our main task is to be tolerant
towards everyone, not only people with disabilities. Be open to cooperation and mutual
assistance. People with disabilities are not far away, they are among us. The implementation of an
inclusive society is a priority task not only for government agencies, but also for citizens. This is a
two-way process. Kazakhstan is actively moving towards solving the problems of gender and social
inequality. The existing programs and the adopted laws are proof of this. With the joint efforts of
citizens and government agencies, the implementation of an inclusive society will go well and will
be an important step in the development of modernist and progressive Kazakhstan.
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Abstract

Despite the growing social pressure to use new digital technologies, their adoption by
older people remains below other age groups. This article makes a sociological contribution to the
study of what promotes learning and the use of digital technologies in later life. We focus on an
under-studied group of older people who are weak and are likely to be excluded or restricted in
the use of digital technologies. Based on "Quantitative Research" and "Case-control", they
proposed a number of conclusions and recommendations to overcome the "digital divide". With
this work, we contribute to a new sociological understanding of technology adoption, which is
crucial for the study of digital inequality.

Keywords: Digital inclusion, aging, digital technology, older adults, sociotechnical systems,
technology adoption.

Introduction

As people get older, they tend to be less well-versed in the digital environment and
modern technologies. The lack of digital literacy among the older generation is a global problem
that is on the agenda of organizations such as UNESCO and the World Economic Forum. According
to the results of the program: Digital Kazakhstan for 2022, it is the 60+ audience in Kazakhstan that
has the lowest level of digital consumption and ownership of digital resources. Pensioners,
especially the unemployed, are least adapted to the digital environment, including in terms of
financial behavior. So, in 2021, almost 40% of Kazakhstanis over the age of 60 did not use financial
products at all — with the exception of a pension card. Moreover, most of them pay for services
through bank offices (80%) or Kaz Post offices (more than half). Only 5% and 4% of pensioners use
mobile and Internet banking, respectively.

The lack of digital competencies makes older people easy victims of scams. This problem
became especially acute during the pandemic, when the number of cases of telephone and
cybercrime in the country increased by one and a half times.

But vulnerability to fraudsters is not the only thing that weak digital literacy harms older
people. Unable to use digital products, pensioners experience difficulties with such routine tasks
as obtaining public services and paying for housing and communal services, searching for
medicines, ordering groceries at home, calling a taxi, getting consultations, setting tariffs or
connecting TV channels. Fearing e—commerce, older people prefer to shop offline- but due to
health problems, it can be difficult for many to even walk to the nearest store.

The past decade has seen a notable increase in digital technology usage among older
adults (aged 65 and over), yet their adoption rates remain lower than younger individuals, with a
tendency to discontinue use as they age. A significant barrier to digital engagement for the elderly
is digital illiteracy, contributing to their exclusion from a world increasingly moving online. This
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exclusion not only hampers access to public services and conveniences like online shopping and
banking but also limits participation in social and civic activities. Consequently, understanding the
nuances of learning and using digital technologies in later life, especially amidst challenges such as
frailty or institutional living, is of paramount importance. Yet, the current discourse lacks a
comprehensive sociological understanding of the interplay between learning and technology use
among older adults, an area this study aims to explore.

Mastering Digital Technology in Advanced Age

As research continues to explore the intersections between digital and societal disparities,
an increased focus has been placed on how older adults engage with and learn new digital
technologies. This growing field highlights three key areas: motivation, educational approaches
and support, and the heterogeneity of the older demographic. Initially, despite common
stereotypes suggesting a fear or reluctance towards technology among the elderly, it has been
observed that many are actually eager and open to embracing new digital tools. This enthusiasm
is largely driven by the potential for improved social connections and other benefits that
technology can offer, challenging the notion of widespread technophobia in this age group.

Moreover, the effectiveness of this willingness to learn is significantly influenced by the
availability and quality of training and support. Studies have shown a preference among older
adults for pre-usage training and instruction that is specifically tailored to their needs, rather than
generic tutorials. Such findings emphasize the importance of the training experience itself,
including the instructor's approach, which can greatly impact learners' confidence and their
eventual adoption of technology. Contrary to what might be expected, the main difference
between older and younger learners is not so much in their knowledge, but in their confidence
levels, with older adults often underestimating their abilities.

Lastly, it's crucial to recognize the diversity within the older population, making it clear
that age alone does not dictate digital engagement. The digital divide associated with age is further
complicated by factors such as educational background, socioeconomic status, and lifestyle,
suggesting a multifaceted approach to understanding and addressing digital exclusion among the
elderly.

Technology Acceptance Models (TAMs), traditionally used to predict technological uptake,
evaluate various factors like perceived utility and ease of use. However, these models have been
critiqued for their overly simplistic view of technology engagement, overlooking the complex social
and technical landscapes that influence technology use. Alternatives like the Senior Technology
Acceptance and Adoption Model (STAM) attempt to integrate the concept of 'user context' into
understanding technology use, but still, tend to simplify the intricate reality of older adults'
interaction with technology.

This discourse advocates for a more nuanced understanding that combines the social
environment, individual actors, and technological features, acknowledging the varied needs and
desires of the older demographic. A key concept in this broader approach is 'affordance’, which
underscores the importance of context in how technology is adopted and utilized by older adults,
suggesting a path forward in bridging the digital divide for seniors.

Literary review

Over the past ten years, there has been a notable increase in the adoption of digital
technologies, such as the internet and smartphones, among the elderly population (aged 65 and
over), as observed by Anderson and Perrin (2017). Despite this trend, older adults are less inclined
than younger individuals to embrace these technologies and are more prone to discontinue their
use as they age, according to Berkowsky et al. (2018). The absence of necessary skills for navigating
digital technologies, often referred to as 'digital illiteracy' (Gilster, 1997), plays a crucial role in the
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digital marginalization experienced by this demographic (Francis et al., 2019; Neves and Vetere,
2019). This exclusion from the digital realm hampers their access to increasingly digital public
services and restricts their ability to utilize online services and products that could improve their
independence, convenience, and life quality, such as online shopping and banking. It also limits
their participation in social and civic online platforms (Francis et al., 2019; Neves and Vetere, 2019;
Neves et al., 2013; Quan-Haase et al., 2018). Consequently, the acquisition of digital literacy and
the mastery of new technologies in one's later years are emerging as significant subjects of study
within the discourse on the digital divide, as evidenced by research from Barnard et al. (2013),
Betts et al. (2017), Broady et al. (2010), Mitzner et al. (2008), and Tsai et al. (2015). Nevertheless,
there remains a gap in the literature for more comprehensive, contextually nuanced, and long-
term studies that delve into how older adults learn and use digital technologies, especially amidst
challenges like frailty or living in care facilities. The current understanding is predominantly shaped
by fields such as psychology, information science, and human-computer interaction, with a
noticeable lack of sociological insight into these experiences.

Methods and Findings

2 methods of research on digital literacy of the elderly were conducted:

1. "Quantitative research"

Objective: to assess the current level of digital device use and digital literacy among the
elderly.

Method: Distribution of a structured questionnaire among a large sample of elderly
people in various living conditions. More than 100 respondents.

The following criteria were chosen:

1. Demographic information: age, gender, level of education and life situation.

2. Ownership of digital devices: types of devices owned (smartphones, tablets,
computers, etc.).

3. Digital literacy level: Levels of self-assessment skills when performing various digital
tasks (e-mail, online banking, using social networks, etc.).

The second study: "Case-control"

Objective: to compare the social connections between digitally literate and illiterate
elderly people.

Method: Identify a group of elderly people with digital literacy and compare them with a
control group of illiterate colleagues, and then compare their levels of social activity.

The following criteria were chosen:

1. Comparison of demographic and initial characteristics of two groups.

2. Comparisons of social activity: types and frequency of social activity between them.

Consequences of the results

What results did we come up with (the survey was done using a questionnaire (100 elderly
people)) :

1. Demographic conditions:

- The distribution results indicate a gradient in technology use: younger older people (for
example, 65-74 years old) predominate in higher usage than older people (85+).

- Gender differences. men tend to be more comfortable with technology than women.

- Correlation with education. Higher levels of education among older people correlate
with higher levels of digital literacy and device ownership.

- The impact of a life situation: Older people living on their own or in public places are
more exposed to technology than those living in nursing homes or nursing homes.
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2. Ownership of digital devices:

- Ownership trends: 75 percent of seniors have basic cell phones, 25 percent have
smartphones or tablets.

- Using a computer. Desktop computers are more common than laptops due to familiarity
and perceived stability.

3. The level of digital literacy:

- Email ownership. Most of them (78%) own e-mail, which leads to the conclusion that
this is the main way of digital communication for older people.

- Indecision about online banking: Very low skill level (15%) and higher uncertainty (90%)
about online banking due to security concerns.

- Interaction with social networks: the survey results revealed a growing trend in the use
of social networks among the elderly, while a platform such as Whatsapp is popular for keeping in
touch with family.

- Confidence in performing digital tasks. A correlation was found between the frequency
of use and the level of self-esteem of skills. Older people feel more confident when they use
gadgets more maneuverable.

Summarizing the above, we come to conclusions and recommendations:

1. Based on self-assessment of digital literacy levels, special training programs can be
developed that focus on those areas where older people feel least confident.

2. Data on device owners can help government or community programs determine which
devices should be provided or subsidized to older people.

3. Technology companies can use this information to develop more inclusive and
accessible technology products that meet the needs of older people.

4. Policy makers can use demographic data to ensure equitable access to digital literacy
resources for people of different genders, educational levels, and life situations.

5. These results can form the basis for deeper qualitative research to understand the
barriers and motivations of the observed trends in the use of digital devices and literacy.

The results of this study could significantly influence how society supports older people's
participation in digital technologies, potentially leading to improved social inclusion, access to
basic services, and overall life satisfaction for older people in the digital age.

Conclusion

Our research highlights the intricate sociotechnical dynamics influencing digital
technology learning and adoption among one of the most digitally excluded groups: frail older
adults in care settings. By focusing on the relational aspects of technology use, this study
contributes to a deeper understanding of digital inequalities and emphasizes the importance of
tailored approaches to technology training and adoption in later life. This knowledge is crucial for
developing policies and practices that support digital inclusion across all ages, ensuring that older
adults are not left behind in our increasingly digital world.

The relationship between technology and its users is complex, mediated by various factors
rather than being direct and unproblematic. Older individuals are often eager to engage with digital
technologies that are commonplace within their social networks. However, their efforts are
frequently hampered by either internalized negative perceptions of aging (ageism) or by
technologies that appear to be designed with other demographic groups in mind. Don Norman
(2019), a trailblazer in user-centered design and himself an octogenarian, lamented how the design
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world often neglects the elderly, and when it does pay attention, it produces stigmatizing solutions
that highlight their users' age and perceived incapacities.

The interplay of technology within its social milieu influences everything from the
envisioned user by designers to the actual application of technology by users. This interaction
shows that the same elements that facilitate learning can also act as barriers. Our analysis
identified various themes - skills, social support, learning strategies, immediate context,
instruction, and communication- demonstrating that facilitators in some scenarios can impede
progress in others. For instance, while aged-care facilities might offer a conducive environment for
technology adoption, their uniform and restrictive nature can dampen the enthusiasm for activities
like photography and video-making, which are valued forms of communication among family and
friends.

It is vital to understand how older adults learn and adopt new digital technologies,
considering both their sociotechnical environments and their past experiences and current
attitudes. This understanding is key to addressing digital inequalities among the elderly, particularly
against the backdrop of an aging global population. Researchers like Rama et al. (2001) have
pointed out that it's not just the age, but also the cohort-specific habits and attitudes that
determine technological proficiency. The technological fluency of younger cohorts today does not
guarantee immunity from future digital exclusion, as the landscape of technology and its use are
ever-evolving (Neves et al.,, 2018b). Moreover, personal aspirations, skills, and circumstances
change throughout one's life, influenced by both structural and individual factors, such as living
conditions and personal choices (Quan-Haase et al., 2018), indicating that technologies can take
on different roles and significances as these factors shift.

By employing the concept of affordance, we underscore the dynamic and relational
nature of technology. This approach enables us to explore how changing technologies interact with
the evolving needs and capabilities of diverse users. As both technologies and users evolve,
maintaining a sociological focus on their relationship remains essential.

This article's sociological insights into technology use and adoption among older adults
are intended to inform social policy aimed at bridging digital divides. Effective digital inclusion
policies must consider the varied social contexts of older adults, moving beyond a one-size-fits-all
approach. Digital literacy initiatives for the elderly should not only be personalized to match
individual needs and desires but also contextualized within their social environments, such as living
conditions and family dynamics. Additionally, educational approaches should embrace andragogy,
promoting older adults as active partners in learning and helping to dismantle ingrained biases
about their technological capabilities. Through a sociological lens focused on affordances, we
argue that mastering new technologies in later life is influenced by a range of sociotechnical
factors. These factors challenge the notion of older adults as a homogeneous or passive group,
underscoring the importance of a relational perspective on technology and its users.
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«BckemeH C» KLUC rmgpocdepara acepi

Ep6onos Ce3im Epbonynbi
YapPaTbINbICTaHY FblIbIMAAPbIHLIH, MarncTpaHTsl, J1.H.N'ymunes atblHAafbl Eypasna yaTTbIK,
yHuBepcuTeTi, KazakcTaH PecnybanKkackl, AcTaHa Kanacel, K. Catbaes keleci 2.

1.1 AfbIHAbI Cynapabl KabblaAafbIWTbiH NacTaHy Ke3i peTiHAe KaCinopbliHHbIH
KbICKalla CMMaTTamMachl

LLlapyaWbINbIK-TYPMbICTbIK CyMeH KabAblKTay MyKTaxAapbl VWiH Cy wWapyawbiabifbl
0ObeKTiNepiH nanaanaHy »KaHe WapyallblblK-TYPMbICTbIK CapKblHAbI Cynapabl Oypy KesiHae
K9CIMOPbIH:

— TEepeHAiK Cy TOFaHbIH NanaanaHy;

—  MallMHa 3a7blHblH SKIMLWINIK FMMapaTbiHA KaHE KaCiMOPbIHHbIH, SKIMLWINIK Backapy FMmapaTbiHa
cy bepy MeH TapaTyAblH anaHiWinik XyMeciH nanganady;

— JKacCblN KenekTepai cyapyfa cy bepy kaHe 66y anaHiWinik *KyneciH nanaanaHy;

—  JKIMWINIK fMMapaTTapAaH WapyalblablK-TYPMbICTbIK CapKblHAbI Cyaapabl OypyAblH, anaHilwinik
YMECIH KaHe CapKblHAbI Cy pe3epByapaapblHa KePYCTi afblHbIH NakaaNnaHy;

—  LWapyawb/IblK-TYPMbICTbIK, CapKbIHAbI CyNapabl XaHe KepycCTi afblHAbIIAPbIH KUHAYFa apHaafaH
pe3epByap/iapAbl NanaanaHy;

— TAKP-3000 Ta3apTy KOHAbIPFbICbIH NakaanaHy;

— Epric e3eHiHAgeri afbiHAbI KyOblpNap MeH KaHObIp KaHe epireH cy HayanapbiH NanganaHy.

Nol wbifapblabim BOMbIHWA TPAaHCPOPMATOPAbIK 3cTakaaa ydackeci, TAKP-3000 afbiHAbI
CyAbl Ta3apTy KOHAbIPFbICbIHAH KENiIH MHTPeANEHTTEP ecenKke anbliHAbl: KaAKbIMaabl 3aTTap, MyHawn
eHimaepi.

No2 wbifapbiibiM HOMbIHILIG, NaTepHara OapaTtbiH Koa 6eniri, UHrpeaAneHTTep ecenke
anblHAbI: KanKbIMasibl 3aTTap, MyHal eHimaepi.

No3 wwblfapbiibiM HOMbIHLLIG MallMHA 3a/bl y4acKeci — eTnesi, MHIpPeaneHTTep ecenke
anblHAbI: KanKbIMa/ibl 3aTTap, MyHal eHimaepi.

No4 wbifapbiabim HOMbIHLLIAG, ©TNEeNi y4acKke — SKIMLWINIK FUMapaT, MHIPeANEHTTEP ecenkKe
anblHAbI: KanKbIMa/ibl 3aTTap, MyHal eHimaepi.

NO5 (wbIfapbiibiM OOMbIHILG COM »KaFasay Yy4yacKeci ecernke KipeTiH MHrpeaueHTTep:
Ka/IKbIManbl 3aTTap, MyHalr eHimzaepi.

EpTic e3eHiHgeri Nel-5 wbifapbiabimaap 6onbiHwa 2019-2023 KblagapFa apHaifaH
NacTayllbl 3aTTap TeriHainepiHiH, HopmaTneTepi 1-2 kecTtenepae KenTipinreH.

1.2 Cy TYTbIHY

DNeKTP 3HEPrusaCbiH eHAipyre cyabl TYTbIHY TMAPO3NEKTPOCTaHUMA OereTiHiH *KofapFbl
H6bediHeH »Kysere acbipbliabl.

LLlapyaliblNbIK-TYPMbICTbIK KaxKeTTinikTepre cy any 6ereTTiH JAeHeciHAe OpHanackaH
AnameTpi 150,0 Mm KenaeHeH YHFbIMaHbIH KemerimeH TepeHairi 22,0 M ¢y KOMMAaCbIHbIH, *KOFapFbl
H6bediHeH Ky3ere acblpblnapbl. Aybi3 Cy KacinopbiHFa beTelKeNepMeH KeTKisineai.

LLlapyalblNblK-TYPMbICTbIK CYMEH »abablKTay »KyMeciHe MblHaAal obbekTinep Kipeai:

— TepeHHeH cy any;
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— KOCiMopblH fMMmapaTTapbiHa cy Oepy »KoHe TapaTy[blH anaHilinik »Kymeci, KbiCbiMabl
TapaTywWwbl KybbipnapabiH, anameTtpi 100,0 mm.

Cy Keneci WekTepae »ymcanaapl:

— «OBckemeH [23C» HKUWC oKimwinik fumapaTbl, icke Kocy auametpi 100,0 mm, cy
LapyaLlbl/bIK-TYPMBbICTbIK KaXKeTTiNiKTepre nanganaHsliabl;

— MallMHa 3ablHbIH SKIMWIAIK FMMapaTbl, eHrizy anameTpi 100,0 mm, cy wwapyallblibiK-
TYPMbICTbIK KaxKeTTiflikTepre nanganaHbinagpl;

—  )KacCbl/l XXenekTepai cyapyra.

YWiHwWi Tapan TyTbiHYWbINapbiHa cy bepinmenai.

1.3 Cy bypy

DNEeKTP 3HEepPruacblH eHAipyre nanganaHbinFaH cy TMAPOINEKTP CTaHUMACLI BereTiHiH,
TOMeHTi bbediHe afbi3blnajbl.

«BckemeH IC» XKIIC aymarbiHAa afblHAbl cynapabl bypy 60MbIHIWEG Keneci wewimaep
KabblngaHab!:

— cy bBypy rKynecimMeH KeWiHHeH «OckemeHCneuKOMMYHTpaHe» MLC-meH WwapT »KaHe
«BckemeH-BogokaHan» MKK-meH 01.01.2005 . Ne 114 wapT 6oMbliHWA WbIFapy apKbiibl
KOCIMOPbIHHbIH,  9KIMWINIK ~ FMMapaTTapbiHaH  pe3epByapaapfa  LWapyawblablK-TYPMbICTbIK,
capKblHAbI cynapabl bypy kesaeneni;

— Cy XKMHay y4acKenepiHeH »aHObIp KaHe epireH cynapabl Oypy »Ky3ere acbipblaaibl:

— TpaHchopmaTop/blK 3cTakada ydvackeciHeH TAKP-3000 Tas3apTy KOHAbIPFbICHIHA,
TasanaydaH KeniH cy EpTic @3eHiHe afbl3bliadbl.

— yyackeZeH naTepHafa HapaTblH on Heniri, »aHObIp XaHe epireH cy TasapTycbi3 EpTic
©3eHiHe afbi3blaaabl.

— y4yackedeH MallMHa 3aibl — OTeTiH Kep, KaHOblp KeHe epireH cyabiH, Oip 6eniri
pe3epByap/iapfa Tyceai aHe «OckemeHcneukoMmyHTpaHe» HKLUC-meH KacanfaH WapT KaHe
01.01 Ne 114 wapT 60oMbiHWa WbiFapblaagbl. 2005 K. «BckemeH-BogokaHan» MKK 6eniri EpTic
©3eHiHe Ta3apTblIMal TacTanasbl.

— OTKeJl y4YacKeCiHeH-aKIMLLINIK FMMapar, *KaHObIp XaHe epireH cy EpTic e3eHiHe Ta3apTychi3
afbli3blnagpl.

— yyacKeZeH LapyalblablK ayna, KaHObIp KaHe epireH cy capKplHAbl Cy pe3epByapaapbiHa
Xibepineni xaHe "OckemeHcneugkommyHTpaHc" HKLLUC-meH KacanfaH WapT XaHe «OCcKemeH-
BonokaHan» MKK-meH 01.01.2005 k. No 114 wapT 60MbIHLLIA WbiFapblaaap.

— Yy4acCKeZeH CON XKafanay, KaHbblp aHe epireH cy EpTic ©3eHiHe Ta3apTyCbl3 afbi3blnagbl.

Cy *XMHay y4acKkenepiHeH »aHObIp KaHe epireH cynapabl Oypy KyheciHe mbiHanap Kipea;:

— Nol yyacke, TpaHchOpMmaTOpAblK 3cTakada, TaKp-3000 afblHABI CynapAbl TasapTy
KOHAbIPFbICHI, Cy OOBbEKTICIHE KaHObIP KaHe epireH cynapapl afbidyfa apHanfaH Nel wolFapbliibim.

— No2 yuacke, naTepHara eTy beniri, Kypama N0OTOKTap Kyreci, No2 bifapbiabiM KaHObIp
YKOHE epireH cynapAbl cy 06beKTiCiHe afbl3yFa apHanFaH.

— No 3 yyacke, malinHa 3abl - etrneni, No3 wbiFapbl/ibiM cy 0O beKTICiHe KaHObIp KaHe epireH
CynapAbl afbl3yfa apHa/faH, afblHAbl CyNlapfa apHa/iFaH pe3epByapaapfa KaHObIp KaHe epireH
cyabiH, 6ip BeniriH arbl3yra apHaafaH Kypama Hayanap.

— No 4 yyacke, eTy *0/bl — aKIMWINiK fumapat, No4 wblFapblibiMFa KaHObIP XaHe epireH
cyabl bypyFa, cy 06beKTiciHe KaHDbIp KaHe epireH Cyabl afbl3yFa apHaAfaH Kypama Haya.

— No5 yuacke, Wwapyalubiiblk ayna, 10,0 M3 kaHe 25,0 M3 Kenemaeri afbiHAb! Cyabl XUHAY
pe3epByap/iapblHa *KaHObIP KaHe epireH cyabl Oypyfa apHanfaH Kypama Hayanap, coaaH KewiH
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«BckemeHcneukommyHTpaHe» HMLUIC-meH wapT aHe 01.01 Ne 114 wapT 6oMbiHWa Whifapblaab.
2005 «BckemeH-BoaokaHan» MKK.

— No6 yyacKe, Con »Kafanay, arblHAbl cy EpTic ©3eHiHiH, cy obbekTiciHe beniHes;.

«BckemeH [IC» MUWC 6ackapmacbiHbliH, SKIMWIAIK  FUMapaTbiHAH  Wapyallbl/blK-

TYPMbICTbIK CapKbIHAbI Cyabl BYpy *KyMeciHe MblHanap Kipeai:

— CapKplHAbl CyAbl anaHiWinik pesepByapra Wbifapy, Wbifapy KyoObipbiHbiH AnameTpi 100,0
MM;

— Kenemi 25,0 M3 60naTbiH anaHiwWinik pesepsyap.

MallMHa 3a/blHbIH, SKIMLLINIK FUMapaTbiHaH LapPyaLblbIK-TYPMbICTbIK, CapKbIHAbI Cyabl Oypy
yMeciHe mbiHanap Kipea,:

— CapKblHAbI CyAbl anaHiWinik pesepByapnapfa LWblFapy, WbiFapy KyOblpbliHbIH, ANMAMETPI
100,0 mm;

—  9PKAMNCBICLIHLIH, Kenemi 3,5 M3 6onaTbiH anaHiWiHAeri pesepsyapaap.

1.4 Cy TyTbIHY XaHe cy bypy TeHrepimi

«BckemeH MIC» MLWC cy TYTbIHY KaHe cy Bypy TeHrepimi KacinopbiH YCbIHFaH AepeKTep
Heri3iHae Kacanabl:

«2019-2023 K.XK. CY KMHAY Yy4acKesiepiHe Kenin TYCeTiH »aHOblp »KaHe epireH cyapblH,
ecenTik MenLepi Typanbl ManimetTTep» aHe «2019-2023 XK.K. cy 0ObeKTICiHe afbi3blaaTbiH
aHObIP KaHe epireH cyablH, eCenTik MeLepi Typaabl MaiMeTTepY.

KacinopblH 6oMbiHWa TyCimaepaid, 6ap/bifbl — skbiabiHa 3,89208 mMbliH, M3, Koca anfaHaa:

— KaHObIP XaHe epireH cy — biablHa 2,253 MbIH, M3, OHbIH, iLWiHAe:

— No1l cy ®uHay yyackeci TpaHchopMaTopblk 3cTakaga — 0,129 mbiH, M3/bln.

— No2 cy xuHay yyackeci natepHara o1y 6eniri — 0,219 MblH M3/bi.

— No3 cy uHay yyacKkeci MallinHa 3aabiHa etneni 6eniri — 0,859 MblH, M3/bi.

— No4 cy uHay y4acKeci aKiMWINik FumapaTka etrneni 6eniri — 0,378 mMblH, M3/3Kbi.

— No5 cy uHay y4acKeci Wwapyalbiibik ayna — 0,568 MblH, M3/5Kbi.

— No 6 cy *uHay ydackeci con kafanay — 0,1 MmbiH, M3/3kbin.

— TepeH, cy ToFaHbliHaH — 1,63908 MblH, M3/3Kbi1, OHbIH, iLiHAE:

—  WapYyaLWbINbIK-TYPMbICTbIK KaxeTTinikrepre — 0,67428 MblH, M3/3Kbi.

— Kacbls1 kenektepi cyapysa — 0,9648 MbiH, M3/3Kbi.

— KacinopblH 6oibiHWwa BapabiFbl — 3,89208 MbiH, M3/3Kbl1, OHbIH, iWiHAE:

— Eprtic e3eHingeri cy obbekTiciHe — 1,573 MbIH, M3/3Kbi/1, OHbIH, iWiHAe:

— No1 cy »MHay y4acKeci Ta3apTbl/IFaHHAH KeniHr TpaHCchopmaTop/bIK acTakaga — 0,129
MbIH, M3/5KbIn.

— No2 cy xuHay yyackeci natepHara o1y 6eniri — 0,219 MblH M3/bi.

— No3 cy »uHay y4acKeci maluHa 3anbiHa etneni 6eniri — 0,747 MbliH, M3/XblA.

— No4 cy uHay y4acKeci aKiMWINik FumapaTka etrneni 6eniri — 0,378 mMblH, M3/3Kbi.

— No5 cy uHay yyacKeci Wapyallbiiblk ayna — 0,568 MmblH, M3/sKbin.

— No 6 cy »uHay yyackeci con »afanay — 0,1 MbIH, M3/XKbl.

— wbiFapsbiiagbl — 1,35428 MbiH, M3/XbIn1, COHbIH, iWiHAE:

— No3 cy uHay yyacKeciHaeri epireH cy xaHe »aHbbip cynapbl — 0,112 MbiH, M3/XKbi.

— No5 cy uHay yyacKeciHaeri epireH cy xaHe »aHbbip cynapbl — 0,568 MbiH, M3/XKbi.

—  LWapYyaLWbIAbIK-TYPMbICTbIK CapKblHAbI Cy — 0,67428 MbiH, M3/XblA.

— KalTapbIMCbI3 ¢y TYTbIHY — 0,9648 MbIH, M3/*bl.

«BckemeH MIC» XKLUIC cy TyTbiHY XaHe cy bypyablH, TEHrepiMaik cxemacsl, LWblfbicbl 16
CYPETTE Kbl/IbIHA MblH METP KyHTa KepceTinreH.
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Nol1-5 wbifapbiabiMaap HoMbiHILA Cy O6bEKTICiHe afbi3bliaTbiH CYy LWbIFbIHbI 1 KecTende

KeNTipinreH.

Kecte 1

biFapbimaap 6orbliHWa cy 06bEKTICIHE afFbl3blNaTbiH afbIHAbI CY LbIFbIHbI

AFbIHAbI CY WbIFbIHbI MaHi
Nol wblFapblsibim
Makcmnmanabl CEKYHATLIK, g 0,00083 m3/cek
MaKcrmanabl cafatTblK, g 3,0 m3/car
MbIAabiK, Vi 0,129 MbIH. M3/3kbin
No2 LiblFapbliibiM
MaKcnmanabl CEKYHATbLIK, 8 0,0017 m3/cek
Makcumanibl cafaTTbIK, g 6,0 m3/car
HRbingbiK, Vien 0,219 MblIH. M3/XbIn
No3 LibIFapbl/ibiM
Makcmnmanabl CEKYHATLIK, g 0,0065 m3/cek
MaKcnumanabl cafatTblK, g 23,4 m3/caF
HRoingbiK, Vien 0,747 MbiH. M3/XbIn
No4 LiblFapblaibiM
MaKcnmanabl CEKYHATLIK, 8 0,00286 m3/cek
Makcunmanibl CafaTTbIK, g 10,3 m3/caF
MbiAabiK, Vi 0,378 MblH. M3/3Kbin
No5 LibiFapblaibiM
Makcmmanabl CEKYHATLIK, g 0,00075 m3/cek
Makcumanibl CaFaTTbIK, g 2,7 m3/car
HRoingbiK, Vien 0,1 MblH,. M3/bIn

Kecte 2

LLIbiFapblabiMAapAasbl afbiHAbl CYAblH CanablK Kypambl

No JlacTtaywsbl 3aTTap TacTay KesiHaeri KOHUeHTpauua, mr/n
MaKcMmanasbl opTalla

Nol wWiblIfapblaibiM

1 | Kankbimanbl 3aTTap 9,8 6,3

2 | MyHal eHimagepi 1,49 1,26
No2 LibIFapbl/ibiM

1 | Kankbimanbl 3aTTap 81,5 55,3

2 | MyHal eHimagepi 0,57 0,475
No3 LibIFapbl/ibiM

1 KasikbiManbl 3aTTap 81,5 55,3

2 | MyHal eHimagepi 0,57 0,475
No4 LibIFapblaibiM

1 Ka/sikbIManbl 3aTTap 87,65 79,83

2 | MyHal eHimagepi 0,65 0,34
No5 LiblFapblaibiM

1 Ka/sikbiManbl 3aTTap 69,7 69,7

2 | MyHal eHimagepi 2,4 2,4
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1.5 KacinopblHHbIH EpTic 83€HiHe acepiH Tangay

OHAIPICTIK afblHAblI CyNapAblH, Nanga 6onybl »KaHe Terinyi Kok 6onfaHAbIKTAH aHe
aBapuAbIK XKafdannapaa faHa EpTic e3eHiHe myHal eHiMAepiHiH Tycyi MyMKiH 6onfaHabIKTaH, 3-
KecTeZie KenTipinreH »ocnap-kecte bonbiHWa EPTiC ©3eHiHIH, *Kep YCTi cynapbiHaarbl AacTayllbl

3aTTapAblH KypPamMbiHa MOHUTOPUHITI XKy3ere acbipyfa Typa Keag,.

Kecte 3
ep ycTi cynapblHAaFbl nacTaylibl 3aTTapAblH, KypambiH B6aKbliayabiH NapameTpiepi MmeH
aaicTepi
bakblsia
) y bakblnayabiH, .
HYKTECI bakblnaHaTbIiH NapameTpaep Bakblnay aaici
nepnoaTbINbIfbl
rKoFapfbl pH MaHi KblIbIHA 3 peT* [NOTeHUMOMETPUANbIK,
bbed KaHe
. KaNKbIMasibl 3aTTap, Mr/n CON1 CUAKTDI rPaBMMETPUANBIK
TOMEHTI
bbed KYPFaK fanmaplik, mr/n COJ1 CUAKTDI rPaBMMETPUANDBIK
MUHepanmnsaums, Mmr/n COJ1 CUAKTDI rPaBMMETPUANDBIK
KATTbI/IbIK, MM-3KB/N COJ1 CUAKTDI KOMMIEKCOMETPUANBIK,
CINTIiNIK, Mr-3KB/n CO/M CUAKTbl  [TUTPUMETPUANDIK
nepMaHraHaTTbl
TOTbIFY, Mr O/n COJ1 CUAKTHI .
(Kybenb 60MbIHLLIA)
epiTinren otteri, mr/n COJ1 CUAKTDI NOAOMETPUANBIK
OTTEriHi TONbIK, OUOXMMUASBIK N
COJ1 CUAKTDI BuHKNep BoMblHLLIA
TyTbiHy (OBT), mr/n
MyHai eHimaepi, mr/n CON CUAKTbI  [GOTOKONOPUMETPUANBIK
* - )KababIKTbl KYpAeni KeHaey Ke3eHiHAe, Cy TaCKblHbl Ke3eHiHAe KaHe HaBuUrauma aaKTaaFraHHaH
KeniH

BHNNUBETMETTIH XMMUANBIK 3epTxaHacbimeH 2023 Xbiabl OopbiHAanFaH «ADC OckemeH
C» XLIC opHanackaH ayaaHaarbl Xep YCTi cyNapblHbIH, *KaFaalblH Tanaay agepekTepi 3-kecteae
KenTipinreH.

OHAIPICTIK MOHUTOPUHT BaFraapnamacbiHa canKkec EpTic e3eHiHiH KOoFapFbl KoHE TOMEHTI
bbediHaeri cy cbiHaManapbiH any *blablHa YL PET XKYPrisinyi Tmic:
TEXHOIOTUANBIK KabAbIKTbl KYpAeNi KeHaey Ke3eHiHAer KyMbicTap;
CY TACKblIHbI Ke3eHiHAE;
HaBUrauma askTaaFraHHaH KeniH.

XUMUANbIK Tanaay Hatukenepi 6orbiHWwa 2023 »Kbl/bl CTAHLUMAHBIH, }OFaPFbl *KIHE TOMEHTI
b6bediHae MyHan eHIMAEPiHIH MeLepi acbin KETKEeH.

Korapfbl bbedTe MyHal eHIMAEPIHIH }XOFapbl MeALLEPI KeMe KaTblHaCblHA 6alMNaHbICTbI.

MyHalt eHiMmaepiHiH TycyiH bonabipmay ywid 2019-2023 *biagapbl MyHal eHimaepimeH
NacTaHy Ke3aepiH aHbIKTay KaHe onapAbl KeMiHHEH KOt YLWiH KelleHai 3epTTey benrineHrex.
JlacTaHy Ke34epiH ot KeHiHAeri LWapanap 3epTTey HaTUXKenepi HerisiHae a3ipaeHeTiH 6onaabl.
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Kecte 4

Cy cblHaManapblH 3epTXaHasblK 3epTTey HaTUXENepiI.

KepceTkiwTep LWPK 27.03.23. 24.05.23. 08.11.23.
Mr/n | OFapFbl |sKOFapfbl | »KOFapfbl | TOMEH | TOMEH | TOeMEeHr
obed obed obed ri ri i
bbed Obed bbed

pH 7,5 7,9 7,6 7,7 7,6 7,6
Ka/skbiManbl 3aTTap, 3,0 0,5 4,8 | 6onmang | 6onman | bonman 0,6
Mr/n bl Apbl Apbl
KypFfaK Kangpik, mr/n 164 166 154,0 140,0 150,6 160,8
MwuHepanmsauma, 125,6 149,6 98,5 80,5 132,4 118,6
Mr/n
Kannbl KaTTbI/bIK, 1,95 1,8 1,5 1,5 1,76 1,95
MP.3KB/N
CinTinik,mr.aks/n 1,85 0/1,95 -/91,53 | -/91,53 0/1,9 1,9
ToTbIFy,Mr/N 3,53 4,78 2,75 2,6 2,74 3,07
EpiTinreH otTeri,mr/n 12,13 13,5 11,22 1043 13,9 12,27
OTTeriHi TONbIK, 3 7,8 2,34 1,06 10,63 2,53
OUOXUMUANBIK TYTbIHY
(OBT), mr/n
MyHal eHimaepi, mr/n | 0,05 4,1 2,23 0,1 0,2 2,84 1,9

LLlekTi kon BepineTiH TeriHainep HoOpMaTUBTEPIHIH }obacblH «BocTokBoaoOumcTKa» KLLIC

a3ipnea,.

EpTic @3eHiHe WwapyallblablK-TYPMbICTbIK MaKCaTTafbl Cyabl afbi3y XKOK.
588,0 m> KenemiHaeri capkbiHAb! cynap HaHa MaBaHb KeHTiHiH, AMC ayaaHbIHAafbl aFbi3y
Kopi3aik KyablFbiHaa Kyprizineqi (2023 skbinfbl 1 KaHTapA4afbl CYMbIK afblHAbI Cyaapabl sKocnap/ibl-
TYPaKTbl 9KeTyre wapT Koca bepinen).
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Annotation: This scientific and analytical work presents modern global and local-regional
epidemiological data and algorithms for complex diagnostics of such a common oncological
pathology as prostate cancer. The issues of etiology and pathogenesis, features of distribution, as
well as three basic principles of diagnosis are covered in detail: the role of prostate biomarkers,
methods of visualization and histological verification. The epidemiological characteristics of this
pathology in our republic are presented in the context of regions of the country.
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diagnostics, mortality, lethality, five-year survival rate.

Prostate cancer (PC) is a malignant neoplasm that arises from the epithelium of the alveolar
cell elements of the prostate gland. Histological classification: 1) adenocarcinoma (small acinar,
ductal, large acinar, cribriform, solid or trabecular and others); 2) transitional cell carcinoma; 3)
squamous cell carcinoma; 4) sarcomotoid; 5) undifferentiated cancer. The morphological
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classification according to the Gleason scale is applicable only for adenocarcinomas. According to
the Gleason classification, the degree of tumor differentiation is assessed on a 5-point scale, where
1 point is the most highly differentiated tumor, 5 points is the least differentiated tumor. The
Gleason index is the sum of the degree of differentiation of the glands of the main tumor
component and the degree of differentiation of the glands of the second most common tumor
component (from 2 to 10 points). The Gleason classification has particular prognostic significance
for assessing the results of treatment of PC [1,2].

The criteria for primary diagnostics and subsequent staging of PC are based on anamnesis,
physical examination, results of instrumental and laboratory research methods, and
pathomorphological conclusion. Complaints and medical history: in the initial stages —
asymptomatic; with a tumor within the prostate gland - weakening and intermittency of the urine
stream, a feeling of incomplete emptying of the bladder, increased frequency of urination,
imperative urge to urinate, stress urinary incontinence; with local tumor progression -
hemospermia, hematuria, urinary incontinence, erectile dysfunction, pain in the suprapubic
region and perineum; when metastases appear - pain in the bones, lower back (with ureteral
obstruction), swelling of the lower extremities (lymphostasis), paraplegia (compression of the
spinal cord), weight loss, anemia, uremia, cachexia. The history of patients with PC should identify
hereditary and etiological risk factors. Physical examination includes transrectal digital
examination, which can detect: one or more localized nodules; asymmetry of the gland with
unclear outlines; almost always mobile rectal mucosa; “bull’s horns” symptom: strands of infiltrate
spreading from the upper edge of the prostate gland towards the seminal vesicles; in advanced
cases - rocky density, blocking the lumen of the rectum, the upper border of which is inaccessible
to the finger. Laboratory tests are as follows: 1) general blood test - there are no changes in the
initial stages; in later stages, the presence of anemia, of varying severity, is most typical;
leukocytosis, increased erythrocyte sedimentation rate; 2) general urine analysis - macro- or
microhematuria; slight increase in protein, leukocyturia, bacteriuria. There may be no change in
the analysis; 3) biochemical blood test (total protein, urea, creatinine, bilirubin, glucose) - can
identify complications in the form of the development of signs of renal failure and concomitant
pathology; 4) coagulogram - there may be blood clotting disorders; 5) determination of the level
of prostate-specific antigen (PSA) in the blood serum - an increase above 4 ng/ml is noted; 6)
molecular genetic study for the presence of mutations in homologous DNA recombination genes
(BRCA1, BRCA2, ATM). Indicated for patients with a family history (breast, ovarian, pancreatic and
prostate cancer in close relatives) or when PC is diagnosed in a patient aged <55 years; 7) testing
for germline mutations in the MLH1, MSH2, MSH6, PMS2 genes - if Lynch syndrome is suspected
or if this syndrome is present in blood relatives. Instrumental studies include radiation and
pathological diagnostics [1].

Radiation diagnostics of PC includes [1]:

1. Transrectal ultrasound (TRUS) - recommended for all patients with suspected PC in order
to identify pathological areas in the prostate gland and improve the accuracy of transrectal
prostate biopsy; a typical echographic picture is hypoechoic focal zones in the peripheral parts of
the prostate gland; with an increase in the size of tumor foci, hypo- and hyperechoic areas are
possible; in every third case, prostate tumors diagnosed by biopsy are represented by isoechoic
areas on TRUS; the routine use of additional techniques to TRUS, such as sonoelastography,
ultrasound with contrast, and histoscanning of the prostate gland is not recommended due to the
insufficient evidence base; it is not recommended for all patients with an established diagnosis of
PC to perform TRUS to determine the extent of the primary tumor.

2. Magnetic resonance imaging (MRI) and computed tomography (CT) - recommended to
assess the extent of the primary tumor and, in doubtful cases, based on the results of bone
scintigraphy; the use of dynamic magnetic resonance prostatovesiculography with contrast
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enhancement and an endorectal magnetic coil increases the accuracy of staging; It is not
recommended to perform a CT scan of the prostate gland for staging the process; patients with
metastases in the pelvic lymph nodes are shown CT/MRI of the abdominal cavity and
retroperitoneal space with contrast and chest radiography; if radiographic changes in the lung
tissue are detected, a CT scan of the chest organs is indicated; if enlargement of the intrathoracic
lymph nodes is suspected, a CT scan of the chest cavity organs with contrast is indicated.

3. Bone scintigraphy is recommended in the presence of unfavorable risk factors (PSA 20
ng/m and Gleason 4 or 5 tumors) and clinical signs of bone metastasis to identify bone metastases;
patients with increased accumulation of radiopharmaceuticals undergo radiography or CT or MRI
of bones.

4. Positron emission tomography (PET)/CT: 11C-choline PET/CT is not recommended for
routine use in primary staging to determine the presence of lymph node metastases due to
comparable sensitivity to multiparametric MRI; recommended in doubtful cases based on the
results of bone scintigraphy; prostate specific membrane antigen PET/CT has significantly greater
specificity and sensitivity compared to traditional diagnostic methods in high-risk patients; place
for routine use in clinical practice has not been determined.

Targeted prostate biopsy includes the following aspects [1]: 1) the final diagnosis is based
on the results of puncture biopsy of the prostate gland and histological examination; 2) TRUS is
the main method of visual control of puncture biopsy for targeted collection of tissue samples
from suspected tumor foci; 3) it is possible to perform a prostate biopsy under MRI guidance; for
sufficient information content, the biopsy is multifocal in nature, that is, it consists of obtaining
several (12 or more) pieces of tissue, each of which has the shape of a column with a diameter of
1-2 mm and a length of 17-20 mm; 4) for prostate adenocarcinoma, for each column indicate the
level of differentiation on the Gleason scale, the percentage of the affected area to the total area
of the sections, and note signs of perineural invasion and invasion into the gland capsule; 5) for
prostatic intraepithelial neoplasia (PIN), indicate the depth of morphological changes,
distinguishing high and low grade PIN; 6) if necessary, prostate biopsy can be performed again
after 3-6 months; 7) patients with a biopsy diagnosis should be examined to determine the clinical
stage of the disease in accordance with the TNM classification.

As for world data, they are as follows. PC is the third most common cancer and the second
most common cancer affecting men worldwide

In a study by Ferlay J. et al. [3] briefly reviews the data sources and methods used to
compile the International Agency for Research on Cancer GLOBOCAN cancer statistics for 2020
and summarizes the main findings. National estimates were calculated using the best available
data on cancer incidence from population-based cancer registries and mortality from the World
Health Organization (WHO) mortality database. Cancer incidence and mortality rates for 2020 by
sex and age group were estimated for 38 cancer centers and 185 countries or territories
worldwide. There were an estimated 19.3 million (95% uncertainty interval [Ul]: 19.0-19.6 million)
new cancer cases (18.1 million excluding nonmelanoma skin cancer) and nearly 10.0 million (95%
Ul: 9.7-10.2 million) cancer deaths (9.9 million excluding non-melanoma skin cancer) worldwide
in 2020. The most commonly diagnosed cancers worldwide were breast cancer in women (2.26
million cases), lung cancer (2.21) and PC (1.41) — ranked 3rd; the most common causes of cancer
death were lung (1.79 million deaths), liver (830,000) and stomach (769,000).

As noted in their fundamental work by Rafikova G. et al. [4], epidemiological data highlight
that PCis an important global health problem, with high incidence and a significant impact on the
quality of life of patients. The prevalence of this disease is associated with various factors,
including age, heredity and race. Recent research into the genetics of PC has identified several
genetic variants that may be associated with an increased risk of developing this disease. However,
despite the significance of these results, genetic markers of PC are not currently used in clinical
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practice as reliable indicators of the disease. Apart from genetics, epigenetic changes also play a
crucial role in the development of PC. Aberrant DNA methylation, changes in chromatin structure,
and microRNA (miRNA) expression are major epigenetic events influencing tumorigenesis. Current
markers of PC, such as PSA, have limitations in terms of sensitivity and specificity. The cost of
testing, follow-up procedures, and treatment of false-positive results and overdiagnosis increases
overall healthcare costs. Increasing the efficiency of diagnosis and prognosis of PC requires either
narrowing the risk group by identifying new genetic factors or increasing the sensitivity and
specificity of existing markers. Immunological biomarkers (both circulating and intratumoral),
including markers of immune response and immune dysfunction, represent a potentially useful
area of research to improve the diagnostics and prognosis of PC. Our review highlights the need
to develop new immunological biomarkers to improve the diagnostics, prognosis and treatment
of PC. The authors describe the most recent advances in the identification of biomarkers provided
by circulating monocytes and tumor-associated macrophages. Colleagues emphasize that
biomarkers derived from monocytes and tumor-associated macrophages may provide missing
links between genetic predisposition, hormonal metabolism and immune responses in PC.

The WHO estimates that cancer caused 10 million deaths in 2020, accounting for nearly
one in six deaths. According to the Global Cancer Observatory (gco.iarc.fr, accessed 10 March
2023), 1,414,259 new cases of PC and 375,304 deaths from this type of cancer were reported
worldwide in 2020. Epidemiological studies conducted worldwide have reported the highest
incidence of PC among persons aged 75-79 years. In 2022, incidence rates are recorded at 155
cases per 100,000 in ages 55-59 years, 510 cases per 100,000 in ages 65-69 years, and 751 cases
per 100,000 in ages 75-79 years [4].

As indicated by Chen S.L. et al. [5], the relationship between the mortality-to-incidence
ratio of cancer and differences in cancer treatment between countries is an interesting issue that
has rarely been studied. The rankings and total health expenditures of various countries were
obtained from the WHO. The authors analyzed the relationship between the variables using linear
regression analysis. In their study, they assessed the role of the mortality-to-incidence ratio in 35
countries where the incidence of PC exceeded 5000 cases per year. As expected, high incidence
and mortality rates from PC were observed in more developed regions such as Europe and
America. However, in less developed regions this ratio was 2.5 times higher. Regarding the
relationship between mortality-to-incidence ratio and cancer treatment inequalities, countries
with a good WHO ranking and high total health expenditure/gross domestic product had a
significant correlation with low mortality-to-incidence ratio. Variations in the mortality-to-
incidence ratio of cancer correlate with differences in cancer care between countries, further
supporting the role of differences in cancer care in clinical outcomes.

Rebbeck T.R. shows [6] that the incidence of PC varies significantly depending on race,
ethnicity and geographic location. These differences may be explained by differences in access to
screening and treatment, differences in exposure to risk factors for PC, and differences in the
biology underlying prostate carcinogenesis (including the genomic propensity of some groups to
develop biologically aggressive disease). Clearly, access to screening and treatment is critical to
the incidence of cancer, but even among geographically diverse populations with similar access to
health care (eg, low- and middle-income countries), men of African descent have a higher
incidence of PC and worse prognosis. To date, the proportion of PC cases that can be explained by
environmental exposures is small, and the impact of these factors on different racial, ethnic, or
geographic populations is poorly understood. In contrast, PC has one of the highest heritability
rates of all major cancers. Numerous markers of genetic susceptibility have been identified
through family studies, candidate gene association studies, and genome-wide association studies.
Several PC loci, including risk loci found on chromosome 8g24, have consistent effects across all
groups studied to date. However, replication of many susceptibility loci across race, ethnicity, and
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geographic location remains limited, and as the authors note, more research is needed in specific
populations (especially men of African descent) to better understand the underlying genetic basis
of PC.

Jacklin C. et al. [7] in their work “"More men die with prostate cancer than because of it" -
an old adage that still holds true in the 21st century" demonstrate that the incidence of PC has
increased due to PSA testing, making it the most common malignant disease in men. Although
curative treatment has increased, mortality from PC has changed little. There is an increasing
incidence of over-detection of clinically insignificant PC and active surveillance. Colleagues
compared 21st century studies with earlier reports demonstrating how often PC is incidentally
discovered at autopsy. A literature review of PubMed and Scopus was conducted using the search
terms “prostate cancer or carcinoma,” “latent,” or “autopsy” as of January 2019. Citations and
references from all publications found in this search were manually screened to identify additional
articles. As a result, 63 publications were identified between 1898 and 2017, reporting more than
29,000 autopsies on subjects aged 20 to 90 years or older. The prevalence of PC was 21% among
all ages; however, the researchers found no significant differences in 21st century studies
compared to earlier studies. Incident cases of PC found at autopsy were usually small (~0.5 cc),
predominantly low grade, and only rarely (10%) outside the prostate. The prevalence of PC
increased with age and was detected in >50% of men aged >90 years. The incidence of high-grade
PC almost doubled with each age category. In conclusion, the authors note that most cases of PC
detected at autopsy remain clinically insignificant. The prevalence of autopsy-detected PC was 30
times higher than the mortality rate from this pathology in each ten-year age category. Therefore,
this should be considered when counseling older men about PSA testing, especially in the context
of competing comorbidities.

As for our region, i.e. countries of Asia, then Kimura T., Egawa S. In their work [8] they
emphasize that the growing trend in the incidence of PC is increasing even in Asian countries,
where the incidence has traditionally been low. One possible explanation is changes in lifestyle
due to a more Westernized diet. Declines in mortality rates in Australia, New Zealand and Japan
since the 1990s may be due to improved treatment and/or early detection efforts. However, the
rate is rising in most other Asian countries. In addition, the prevalence of latent and incidental PC
in modern Japan and Korea is similar to that in Western countries, suggesting the influence of
lifestyle changes on carcinogenesis. Many studies have reported the presence of both congenital
and acquired risk factors for PC carcinogenesis. Recent changes in acquired risk factors may be
associated with the increasing incidence of PC in Asian countries. This trend may continue,
especially in developing countries in Asia.

Wong M.C. et al. [9] analyzed patterns for 36 countries using data obtained from cancer
incidence on five continents. Correlations between incidence or mortality rates and socio-
economic indicators such as the Human Development Index (HDI) and gross domestic product
(GDP) were assessed. Our colleagues found that the highest incidence rates were observed in
Micronesia/Polynesia, the USA and European countries. The mortality rate was consistent with
the incidence rate, except in Africa, where the mortality rate from PC was the highest. Countries
with higher HDI (r=0.58) and GDP per capita (r=0.62) reported higher incidence rates. According
to the most recent 10-year data available, most countries have seen an increase in incidence, with
sharp increases in incidence rates observed in Asia and northern and western Europe. Significant
reductions in mortality rates were reported in most countries, with the exception of some
countries in Asia and Eastern Europe, where mortality rates increased. Drawing conclusions, the
authors note that in most countries the incidence of PC has increased, and mortality from PC has
decreased. However, the reported incidence was higher in countries with higher socio-economic
development.

Turkish researchers Ahmed Amar S.A. et al. [10] examined the activity of antioxidant

308



«Interdisciplinary Science Studies» (March 14-15, 2024). Dublin, Ireland I

enzymes such as SOD, GSH and CAT and the level of malondialdehyde (MDA), which is an end
product of lipid peroxidation, in serum samples collected from patients diagnosed with PC. It was
found that the activity of the antioxidant enzymes SOD, GSH and CAT in groups of patients with
PC was significantly lower than in the healthy control group (p<0.05). MDA levels increased in
patients suffering from PC. The authors concluded that SOD, GSH, CAT and MDA parameters may
play an important role in the etiopathogenesis of PC.

We cannot ignore the issue of PC in transgender women. Deebel N.A. et al. [11] in their
work set the goal of critically analyzing the available data regarding the incidence,
etiopathogenesis and treatment of PC in this category of patients. An electronic non-systematic
literature search was conducted to identify relevant studies. The following search terms were used
in the PubMed search engine: “prostate cancer,” “male-to-female transsexua transgender
patient,” “androgen + prostate cancer,” “estrogen therapy + prostate cancer,” and “health care
barrier.” In addition, a clinical case study conducted at the authors' institution was reviewed and
critically discussed. The results are as follows: including our own clinical case, only 10 cases of PC
in transgender women were reported. In addition, new literature questions the role of androgens
in the development of PC and suggests that estrogen therapy may not be as protective as originally
thought. Thus, available evidence suggests that transgender women should be screened for PCin
the same manner as non-transgender men. Barriers to care for transgender women include access
to resources, deficits in medical knowledge, ethics of transition-related care, diagnosis or
pathologization of transgender patients, patient financial constraints, and health care system
determinants. The researchers conclude that, although rare, cases of PC in transgender women
have been reported. Both the mechanism and the effect of bilateral orchiectomy on the
development of the disease are unclear. Future research is needed to examine these factors and
further inform treatment and screening regimens for these patients.

Next, let's move on to the issue of diagnosing PC. Sedlackova H. et al. [12] in their work
“Prostate Cancer Diagnostic Algorithm as a “Road Map” from the First Stratification of the Patient
to the Final Treatment Decision” note that the diagnosis of PC is currently based on three main
principles: a panel of prostate biomarkers, imaging methods and histological verification. This
work, as the authors point out, presents a diagnostic algorithm that can serve as a “road map”:
from the initial stratification of patients to the final treatment decision. The algorithm is based on
a review of current literature combined with our own experience. Colleagues note that diagnostic
algorithms are a feature of the modern healthcare system, in which all stages are consciously
coordinated and optimized to ensure proper individualization of the treatment process. A
diagnostic algorithm for PC was created using PSA and, in particular, the prostate health index
(PHI) in the first line of patient stratification. He then continued the diagnostic path through
imaging, biopsy, or active surveillance before moving on to the treatment decision itself. In
conclusion, the algorithm for diagnosing PC presented by colleagues is a functional tool for initial
patient stratification, comprehensive staging and assessment of aggressiveness. First of all, the
emphasis is on the use of PHI in the first stratification of patients as a predictor of aggressiveness
and clinical stage of PC. The inclusion of PHI in the algorithm significantly increases the accuracy
and speed of the diagnostic procedure and allows you to choose the optimal path from the very
beginning. The use of advanced diagnostic methods allows us to move to a more advanced level
of cancer treatment. This diagnostic algorithm has become the standard of care in the hospital of
the algorithm's developers, which, as the authors note, is constantly tested and modified based
on the results obtained.

Nordstréom T. et al. [13] note in their work that PC screening using PSA alone leads to
unnecessary biopsy and overdiagnosis. PSA density is easily accessible, but early evidence on its
use for biopsy decisions was conflicting and use of PSA density is not commonly recommended in
guidelines. The authors analyzed biopsy outcomes in 5291 men in the population-based STHLM3
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study with PSA > 3 ng/ml and ultrasound-guided prostate volume measurements by using
percentages and regression models. PSA density was calculated as total PSA (ng/ml) divided by
prostate volume (ml). Main endpoint was clinically significant cancer (csPCa) defined as Gleason
Score > 7. The following results were obtained: The median PSA-density was 0.10 ng/mli2 (IQR
0.075-0.14). PSA-density was associated with the risk of finding csPCa both with and without
adjusting for the additional clinical information age, family history, previous biopsies, total PSA
and free/total PSA (OR 1.06; 95% Cl:1.05-1.07 and OR 1.07, 95% CI 1.06-1.08). Discrimination for
csPCa was better when PSA density was added to a model with additional clinical information (AUC
0.75 vs. 0.73, p<0.05). The proportion of men with Gleason Score 6 (ISUP 1) was similar across
stratas of PSA-density. Omitting prostate biopsy for men with PSA-density <0.07 ng/ml2 would
save 19.7% of biopsy procedures, while missing 6.9% of csPCa. PSA-density cutoffs of 0.10 ng/ml2
and 0.15 ng/ml2 resulted in detection of 77% (729/947) and 49% (461/947) of Gleason Score >7
tumors. In connection with the results obtained, our colleagues concluded that PSA-density might
inform biopsy decisions, and spare some men from the morbidity associated with a prostate
biopsy and diagnosis of low-grade PC.

A year earlier, Nordstrom T. and his colleagues [14] conducted a similar study in order to
optimize the diagnostic algorithm, where the determination of the biological activity of the tumor,
on the one hand, and the prostate biopsy, on the other, are on the "tip the scales". In their work,
the authors evaluated the effects of raising the PSA threshold for performing additional biomarker
tests before prostate biopsy. As the researchers emphasize, multi-step testing might enhance the
performance of the PC diagnostic pipeline. Using PSA >1 ng/ml for first-line risk stratification and
the Stockholm 3 Model (S3M) blood-test >10% risk of Gleason Score > 7 PC to inform biopsy
decisions has been suggested. We aimed to determine the effects of changing the PSA cutoff to
perform reflex testing with S3M and the subsequent S3M cutoff to recommend prostate biopsy
while maintaining the sensitivity to detect Gleason Score > 7 PC. The authors used data from the
prospective, population-based, paired, diagnostic Stockholm 3 (STHLM3) study with participants
invited by date of birth from the Swedish Population Register during 2012-2014. All participants
underwent testing with PSA and S3M (a combination of plasma protein biomarkers [PSA, free PSA,
intact PSA, hK2, MSMB, MIC1], genetic polymorphisms, and clinical variables [age, family, history,
previous prostate biopsy, prostate exam]). Of 47,688 men in the STHLM3 main study, researchers
used data from 3133 men with S3M >10% and prostate biopsy data. Logistic regression models
were used to calculate PC detection rates and proportion saved biopsies. 44.2%, 62.5% and 67.9%
of the participants had PSA <1, <1.5 and <1.7 ng/ml, respectively. Increasing the PSA cut-off for
additional work-up from 1 ng/ml to 1.5 ng/ml would thus save 18.3% of the performed tests, 4.9%
of the biopsies and 1.3% (10/765) of Gleason Grade > 7 cancers would be un-detected. By lowering
the S3M cutoff to recommend biopsy, sensitivity to high-grade PC can be restored, to the cost of
increasing the number of performed biopsies modestly. In conclusion, the authors emphasize that
sensitivity to detect PC can be maintained when using different PSA cutoffs to perform additional
testing. Biomarker cut-offs have implications on number of tests and prostate biopsies performed.
A PSA cutoff of 1.5 ng/ml to perform additional testing such as the S3M test might be considered.

And, of course, we need to dwell on the aspects of diagnosing PC using radiological
diagnostic methods and, in particular, MRI. At the same time, the created Prostate Imaging
Reporting and Data System (PI-RADS) classification allows you to optimize the process of
diagnosing this pathology.

As emphasized by Padhani A.R. et al. [15], high-quality evidence shows that MRl in biopsy-
naive men can reduce the number of men who need prostate biopsy and can reduce the number
of diagnoses of clinically insignificant cancers that are unlikely to cause harm. In men with prior
negative biopsy results who remain under persistent suspicion, MRI improves the detection and
localization of life-threatening PC with greater clinical utility than the current standard of care,
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systematic transrectal US-guided biopsy. Systematic analyses show that MRI-directed biopsy
increases the effectiveness of the PC diagnosis pathway. The incorporation of MRI-directed
pathways into clinical care guidelines in PC detection has begun. The widespread adoption of the
PI-RADS for multiparametric MRI data acquisition, interpretation, and reporting has promoted
these changes in practice. The PI-RADS MRI-directed biopsy pathway enables the delivery of key
diagnostic benefits to men suspected of having cancer based on clinical suspicion.

Beyer T. et al. [16] emphasize that multiparametric MRI of the prostate plays a central role
in the diagnosis of patients with suspected PC. The increasing distribution and application of the
guideline for the standardization of image acquisition, evaluation, and reporting PI-RADS, which
was updated in 2019 to version 2.1, contributes to the success of the technigue. PI-RADS version
2.1 published in 2019 addresses a number of changes to the previous version, including both the
examination technique and image interpretation. Prospective clinical studies have yet to prove
the extent to which the goals of reducing interreader variability and increasing the detection rate
in the transition zone will be achieved.

As noted by Dutruel S.P. et al. [17], the PI-RADS has revolutionized the use of MRI for the
management of PC. The most recent version 2.1, PI-RADS v2.1, provides specific refinements in
the performance, relaxing some recommendations which were not found to be helpful, while
reinforcing and clarifying others. The interpretation of T2-weighted imaging (T2WI) in the
transition zone (TZ), and the overall assessment of TZ nodules, now allows for a clearer distinction
between those which are clearly benign and those which might warrant tissue sampling.
Additional changes also resolve discrepancies in T2WI and diffusion-weighted imaging (DWI) of
the peripheral zone (PZ). PI-RADS v2.1 is a simpler, more straightforward, and more reproducible
method to better communicate between physicians regarding findings on prostate MRI.

Wen J. et al. [18] in their work evaluated the diagnostic efficacy of the combination of the
PI-RADS v2.1 assessment system with PSA density for the detection of PC. A total of 266
participants with suspicion of PC underwent multiparametric MRl in our hospital, after at least 4
weeks all patients underwent subsequent systematic TRUS-guided biopsy or MRI-TRUS fusion
targeted biopsy. All multiparametric MRI images were scored in accordance with the PI-RADS v2.1,
and univariate and multivariate logistic regression analyses were performed to determine
significant predictors of PC. As a result, 119 patients were diagnosed with PC in the biopsy, of them
101 patients were diagnosed with clinically significant PC. The multivariate analysis revealed that
PI-RADS v2.1 and PSA were independent predictors for PC. For PZ, the area under the ROC curve
(AUC) for the combination of PI-RADS score and PSA was 0.90 (95% Cl 0.83-0.96), which is
significantly superior to using PI-RADS score (0.85, 95% Cl 0.78-0.93, p=0.031) and PSA alone (0.83,
95% C1 0.75-0.90, p=0.037). For TZ, however, the combination model was not significantly superior
to PI-RADS alone, with AUC of 0.94 (95% CI 0.89-0.99) vs. 0.93 (95% CI 0.88-0.97, p=0.186). The
authors conclude that the combination of PI-RADS v2.1 with PSA could significantly improve the
diagnostic performance of PC in PZ. Nevertheless, no significant improvement was observed
regarding PCin TZ.

In addition, the modern direction in the radiological diagnosis of PC is the use of S-PI-RADS
and PI-RRADS for biparametric MRl in the detection of PC and post-treatment local recurrence.
Scialpi M. et al. in their publication [19] demonstrate the application of biparametric MRI [T2WI
and DWIl/apparent diffusion coefficient (ADC)] using dedicated structured methods, such as
Simplified Prostate Imaging Reporting and Data System (S-PI-RADS) for the detection,
categorization, and management of PC is reported. Also, PI-RRADS for the detection and
assessment of the probability of local recurrence after radiotherapy or radical prostatectomy in
patients with biochemical recurrence is proposed. Both S-PI-RADS and PI-RRADS assign to
DWI/ADC a main role for the above purpose. S-PI-RADS identifies four categories and, on the basis
of the qualitative and quantitative analysis of the restricted diffusion on ADC map and lesion

311



I Proceedings of the 5th International Scientific Conference

volume, distinguishes two categories of lesions: category 3 (moderately homogeneous
hypointense on ADC map) and category 4 (markedly homogeneous or inhomogeneous
hypointense on ADC map). In category 3, two subcategories (3a: volume <0.5 cm3 and 3b: volume
>0.5 cm3) suggesting clinical management. PI-RRADS distinguishes four assessment categories
and suggests the stratification of the probability (ranging from very low for category 1 to very high
for category 4) of local disease recurrence. As the authors emphasize in clinical practice, S-PI-RADS
and PI-RRADS, based on biparametric MRI represent a potential valid approach that may facilitates
the detection and management of PC and for detecting local recurrence after treatment improving
communication with other professionals.

Now, as for this pathology in our country. The incidence of PC in the Republic of Kazakhstan
in 2022 was 7.5 per 100 thousand population with a growth rate compared to the previous year
of as much as 22.9% (6.1 in 2021), which in absolute numbers amounted to 1465 people (1169
cases —in 2021). In terms of growth rates, PC took 4th place after malignant neoplasms of the
thyroid gland (29.3%), leukemia (24.2%), bones and articular cartilage (24.1%). In the structure of
the incidence of malignant neoplasms in the population of the Republic of Kazakhstan, PC took
8th place (4.2%), inferior in the structure of cases of malignant neoplasms of both sexes to breast
cancer - 14.7%, lung cancer - 11.2%, stomach cancer — 8.3%, malignant tumors of lymphatic and
hematopoietic tissues - 5.6%, colon cancer - 5.53%, cervical cancer - 5.51% and rectal cancer -
4.88%.

In the structure of oncological pathology, the share of PC with a first-time diagnosis of a
malignant neoplasm among the male population registered by oncological organizations was 9.7%
(a year earlier - 8.3%) and this is the 3rd ranking place after lung cancer (19.9 %, 20.0% - in 2021)
and stomach cancer (12.5%, 12.1% - in 2021). An analysis of the incidence rates of malignant
tumors by gender and location demonstrates that per 100 thousand male population, lung cancer
was also more often recorded - 31.7 (2021 - 30.2), stomach - 19.9 (18.2) and PC-15.4 (12.6) [20].

The incidence of PC is higher than the national average (7.5 per 100 thousand population)
in 8 regions of the country. At the same time, the East Kazakhstan region stands out sharply for
this indicator - 22.1 (maximum value). This is followed by: Pavlodar - 15.2; Kostanay - 14.2;
Karaganda - 13.3; North Kazakhstan - 12.2; Almaty city — 10.5; Akmola—8.7 and Abay — 8.5 regions.
The indicator is less than the national average in 11 regions: in Kyzylorda - 2.3 (the lowest level);
Turkestan — 2.5; Atyrau — 2.6; Shymkent city — 2.8; Mangystau - 2.9; Aktobe - 4.3; Astana city - 5.2;
Almaty and Zhambyl - 5.3; Zhetysu — 6.4; West Kazakhstan - 6.7 regions per 100 thousand
population.

The mortality rate from this pathology was 1.7 per 100 thousand population, which in
absolute numbers amounted to 325 people. In the structure of causes of mortality for both sexes
in 2022, this pathology ranks 12th, as in the previous year, amounting to 2.4% (2.9% in 2021).

In the structure of deaths of men, depending on the localization of the oncological process,
PC occupies 8th position, accounting for 4.7% (5.61% in 2021), inferior to the following
localizations: 1) lung cancer - 24.5% (2021 — 23.4%); 2) stomach cancer — 15.1% (15.3%); 3) rectal
cancer —5.7% (5.7%); 4) esophageal cancer — 5.7% (5.2%); 5) pancreatic cancer — 5.5% (5.3%); 6)
colon cancer — 5.2% (4.4%); 7) liver cancer — 5.1% (4.75%). The indicators per 100 thousand
population are as follows: 1) lung cancer - 17.7 - 1688 cases (2021 - 18.1 - 1682 cases); 2) stomach
cancer — 10.9 — 1037 cases (11.8 — 1095 people); 3) rectal cancer —4.11 — 391 patients (4.4 — 410
cases); 4) esophageal cancer —4.10 — 390 cases (4.0 — 376 cases); 5) pancreatic cancer —4.0 — 380
patients (4.1 — 381 cases); 6) colon cancer — 3.8 — 357 cases (3.4 — 318 patients); 7) liver cancer —
3.7 — 352 patients (3.7 — 341 patients); 8) PC— 3.4 — 325 cases (4.3 — 403 patients).

The regions where the mortality rate from PC is higher than the national average (1.7 per
100 thousand population) include: East Kazakhstan —5.6; (maximum level); Abay - 3.3; Almaty city
— 2.7, Akmola — 2.4; Kostanay - 2.3; North Kazakhstan - 2.2; Pavlodar, Karaganda and West
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Kazakhstan — 1.9. The lowest rates were noted in Kyzylorda and Aktobe - 0.4 (minimum level);
Atyrau and Turkestan — 0.6; Mangystau - 0.7; Zhetysu and Astana city — 1.0; Zhambyl - 1.2;
Shymkent city — 1.5; Almaty — 1.6 regions per 100 thousand population [20].

The number of deaths from malignant PC that were not registered with oncology
organizations and diagnosed posthumously in the Republic of Kazakhstan was 2 people; at the
same time, the share was 0.1% and 21st ranking place. In 2021, there were 7 such cases, the share
was 0.6%, 18th ranking place.

At the same time, one-year mortality decreased compared to the previous year and
amounted to 7.1% (in 2021 — 10.6%). The ratio between one-year mortality and neglect (stage V)
was 0.3 in 2022, and this is the lowest figure among all nosological forms of malignant neoplasms
in our country. At the same time, let us recall that the furthest distance from “1” is the worst ratio
between the indicators of one-year mortality and neglect. In other words, this is the best indicator,
and only three nosological forms of malignant tumors have not yet reached a ratio of “1” - kidney
cancer and thyroid cancer (indicator - 0.5) and breast cancer (ratio was 0.7).

It should also be noted that during preventive examinations in 2022, PC can be classified
as one of the most actively detected tumors among all cancer locations - 63.1% (909 patients),
with a slight increase compared to the level of 2021 (62.3% or 715 people - in 2021). Of these,
62.0% (564 patients) were identified in early stages I-Il of the disease (in 2021 - 458 patients, which
amounted to 64.1%).

The level of morphological verification of PC in the country was 94.3%. At the same time,
in 3 regions 100% verification of the diagnosis was provided (Almaty, Zhambyl and North
Kazakhstan regions); high rates were achieved in Karaganda (99.4%), Astana city (97.0%),
Shymkent city (96.8%), Abay (96.1%), East Kazakhstan (95.7%); low - in Kyzylorda (72.2% - the
worst result in the country), Akmola (74.2%), Aktobe (82.1%), Turkestan (88.7%), Mangistau
(90.5%) regions.

The proportion of patients with early stage | of the pathology under consideration was
12.6% and this is the 14th ranking place among all nosological forms of oncological pathology. The
regions where the proportion of patients with stage | PC is above the national average include the
following regions: Astana city - 38.8%; (maximum indicator); Zhamby! - 23.4%; North Kazakhstan -
22.7%; Kyzylorda - 22.2%; Zhetysu — 21.4%; East Kazakhstan — 20.5%; Almaty city — 14.3%;
Kostanay - 12.7% of the regions of the republic.

The lowest rates of early diagnosis were stated: in Mangistau and Turkestan - 0.0% (i.e.,
not a single patient with PC detected at stage | of the disease); Aktobe - 2.6%; Pavlodar - 2.7%;
Shymkent city —3.2%; Abay - 3.9%; Atyrau —5.6%; Almaty - 6.4%; Akmola - 10.6%; West Kazakhstan
- 11.4%; Karaganda — 11.5% of the country’s regions [20].

At the same time, every second patient with PC is detected in the early (I-1) stages of this
pathology. The regions where the proportion of patients with PC detected at stages I-Il is above
the national average (54.2% and only 15th ranking place for this indicator) include the following
regions. The uncontested leader is Kostanay region (83.1% - the maximum value in the republic).
This is followed by: North Kazakhstan (69.7%); Pavlodar (66.4%); Almaty city (61.3%); Abay
(60.8%); Zhetysu (57.1%); Astana city (56.7%); Zhambyl (54.7%) region.

Low rates of early diagnosis of PC have been established: in Shymkent city (12.9% - the
worst indicator); Turkestan (24.5%); Akmola (34.8%); Mangistau (38.1%); Kyzylorda; East
Kazakhstan (40.4%); Aktobe (46.2%); Almaty (48.7%); West Kazakhstan and Atyrau (50.0%);
Karaganda (54.0%) regions of our republic [20].

As is clearly seen from the above data across the country, there is a very wide range in
early diagnosis indicators, from very good to depressing. Of course, it is necessary to take into
account migration processes and other factors influencing early diagnosis rates, but nevertheless,
the results speak for themselves.
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The share of stage IV PC among all nosological forms of malignant neoplasms was 19.9%,
in other words, every fifth patient is detected in an advanced stage of the disease, and this is the
fifth worst indicator in the republic.

As for the average republican indicator of the share of stage IV, the Kyzylorda region
showed itself on the negative side, where this parameter was 50.0%, Akmola - 48.5% and
Turkestan - 47.2% of the region. This is followed by the following regions: Aktobe - 38.5%; Zhetysu
and Mangistau - 38.1%; Shymkent city — 35.5%; Abay - 27.5%; Astana city — 25.4%; West
Kazakhstan - 25.0% and Karaganda - 21.3% regions.

The following showed themselves to be the best in this aspect: East Kazakhstan - 1.2%
(optimal result); Kostanay - 7.6%; Pavlodar - 8.0%; Atyrau — 11.1%; Almaty - 11.5%; Zhambyl -
14.1%; North Kazakhstan - 15.2%; Almaty city - 19.4% [20].

Statistical data on patients diagnosed with a malignant neoplasm who have been under
observation for 5 years or more, and who continue to be observed in 2022, showed that the
number of patients under the supervision of oncological organizations in Kazakhstan for more than
five years continued to grow and at the end of the reporting year amounted to 110,790 people,
with an increase of 6.6% (2021 — 103,935 people, +4.4%) (form No. 7). The share of this category
of patients or five-year survival rate for malignant neoplasms with a growing trend is 55.3% (55.0%
in 2021).

We cannot ignore such an important clinical aspect as the coverage in the Republic of
Kazakhstan of special treatment for patients diagnosed with PC for the first time in their lives. At
the end of 2022, the absolute number of people who completed specialized treatment was 641
people, with almost the same number of patients continuing treatment - 636 patients. The
following results were obtained in percentage terms by methods and types of treatment. Only
24.0% of patients received surgical treatment, only radiation — 22.8%, only medication — 10.1%,
combined — 15.0%, complex — 8.9% and chemo-radiation — 1.4%.

Further regarding the five-year survival rate of patients. As for PC, at the end of 2022, 6995
people were registered at the dispensary, or 35.9 per 100 thousand population. At the end of 2021
— 6406 patients or 33.5 per 100 thousand population, respectively.

At the same time, the mortality rate of the observed contingents in 2022 decreased
compared to the previous year and amounted to 4.6% in 2022 (6.3% in 2021).

The five-year survival rate of patients with PC increased and amounted to 45.1% in 2022
(in 2021 and 41.4%) [40].

Summarizing the above, we can conclude that “Man’s Heart” cancer occupies a significant
place among all existing malignant tumors of other localizations. The variability and veiling of
symptoms, its similarity with various non-core processes, leads to neglect of the disease. All this
requires both oncologists and, first of all, primary health care workers and, of course, urologists
to increase the level of oncological alertness, inform the population about early symptoms that
may indicate this pathology or the onset of proliferative changes and carrying out high-tech
diagnostic measures and, as a result, timely treatment. People at risk are recommended to visit a
urologist annually and, if necessary, undergo examination.

An epidemiological assessment of the situation with PC in our country suggests that there
are sometimes significant differences across regions not only in incidence rates, but also in the
parameters of early diagnosis and mortality from this pathology. In connection with the above,
this pathology continues to be a serious problem in modern clinical oncology.
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METOAMKA YBENUYEHWA MbILLEYHOW
MACCbBI HA OCHOBE CW/10BbIX
VIPAKHEHW

Xnnncbaes Harawbek Kenncbekosumu

Cr.npenoasatenb, MexayHapoAHbIN YHNUBEPCUTET Typr3Ma U TOCTENPUUMCTBA
Xununcbaes HypxaH Kenncbekosumy

Yuutenb GuaKyabTypbl cpeaHen wkobl N2 9 nmeHn Hekpacosa

r. TypkecraH, KazaxcraH.

Micnonblyemas ONA peleHnAa pa3HoobpasHbiX 3343y TPEHMPOBKA C OTATOWEHWAMM
(lWTaHrK, raHTeNn, TpeHaxepbl, BeCc cOOCTBEHHOro Tena) B OONblie CTeneHW NPUBOAUT K
Pa3BUTUIO TaKMX Ka4ecTB, KaK CMN0Bble CNOCODHOCTM YenoBeKa. Bcneacreame aToro TpeHMPOBKY C
OTArOWEHNAMM YaCTO HA3bIBAOT CUAOBOM TPEeHMPOBKOW. OAHAKO ecan B MpaKTUKe cnopTa
CMNOBble CNOCOBHOCTM PacCMaTPMBAZIUCL Kak MepBooYepesHble, a rMNepTpodusa MblleyHOM
MacCbl M UI3MEHEHNEKOMMNO3ULMK Tena bblnm Anwb NOHBOYHBIMKU 3GDEKTAMM STON TPEHNPOBKM, TO
B OUTHEC-TPEHWHre NpPUOPUTETbI MOMEHANNCH MecTamu. Pa3suTne cunbl nepectano ObiTb
nepsooYyepeHOM 3aZayelt (3a UCKNOUYeHEM peaKnX Cayydaes, Korga duTtHec-TpeHep paboTaeT c
npeactasutTenem Kakoro nnbo BuAa crnopTa), pa3BUTUE CUAOBbIX CNOCOBHOCTel Hac byaer
MHTEPEeCcOoBaTb NNLWb C TOYKM 3PEHNA UXBAUAHWUA HA YBEIUYEHWE MbILWEYHOMN MACCbl, CHUXEHME
XMPOBOrO KOMMOHEHTA M yayyLleHne 340P0BbA.

Tem He MeHee, B Aa/ibHENLIEM Mbl 0CTAaTOYHO NOAPODOHO PAacCMOTPUM 3TO PpU3MYecKoe
KayecTso.

CnnoBan TPEHMPOBKA MO XapaKTepy BbIMOJHEHMA OTHOCUTCA K MHTEPBaIbHOM TPEHUPOBKE
M npeactaBndaet  cobol  YepedoBaHWe  BbIMOJIHEHWS  PA3/IMYHBIX  YNParKHEHUN C
pPEernaMmeHTMpPOBaHHbIMM  May3amu  OTAbIXxa. YenoBek BbIMOAHAET ONpeaeNeHHoe  4YUCno
NOBTOPEHUIMB KaXXAOM yMNpaXKHEHWW, AenaeT nay3dy, 3aTem CHOBa MPWUCTYNaeT K BbIMOJHEHUIO
3TOr0 Xe WAM ApYyroro ynpaxkHeHnsa. OAHOKpPATHOE BbIMONHEHME YMNPaAXKHEHWUA Ha3blBAETCA
«noaxoa» (Mnn, B NepeBOAHON UTepaType, «CeT»).

TpeHWpPOBKa C OTATOLLEHNAMM XapaKTePMU3YeTCA AOCTAaTOYHO MOLLHbIM BO34EMCTBMEM Ha
HEPBHO-MbILIEYHYIO CUCTEMY YeNoBeKa B TeYeHWe OrpaHM4YeHHOro nepuoga BpemeHu. B
3aBMCMMOCTM OT MCMOJIb3YyEMOro TPEHUPOBOYHOIO pexkima BbinoaHaetca oT 1 ao 30 n bonee
noBTOpeHuin (daule Bcero oT 5 go 15 NOBTOPEHWI), noa, Harpyskom B OAHOM MNOAXOAe
npopabaTbiBaeman MblleYHadA rpynna MOXKET HaXOAMTbCA OT 2 CEKYHA, A0 2 MUHYT 1 Bonee.

PeXMMbl paboTbl MblLLLL

B TpeHMpoBKe C OTArOWEHUAMM MOTYT MCMONb30BATbCA KaK OUHaMu4Yeckul, TaK U
CTAaTUYECKUIA peXKMMbI PaBOTbI MbILLLL.

[OVHaMUUECKUI PEXNM - 3TO PEXMM, NPU KOTOPOM MPU COKPALLEHWUM MbILLbI M3MEHAETCA
PAcCTOAHME MeXAy TOYKaMM ee MPUKPENNeHMA K KOCTAM. [MHaMUYECKUA pexxkum paboTbl
noApasfenseTca Ha NPeofoNeBalOWMIA  (KOHUEHTPUYECKOe COKpalleHWe) U yCTynatowmui
(3KCcUEeHTpUYecKoe CoKpalleHne).

MpY  KOHUEHTPUYECKOM COKPALLEHWW pPaACCTOAHWE MEXKAY TOYKamMM NpUKpenaeHua
MbILWLbI K KOCTAM YMEHbLIAETCA, MPW SKCLEHTPUYECKOM — YyBenudmBaeTcA. B ycTynatowem
pexunme Mbllwla paboTaeT, pa3BMBaA yCUAME, HeAOCTaTOYHOe ANA  KOHLEHTPUYECKoro
COKPALLEHMA C AaHHbIM OTATOLLEHMEM, OAHAKO AOCTAaTOYHbIM A8 TOPMOXKEHMA U PEryIMPOBaHMA
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CKOPOCTW ero ABuMKeHuA. MpUMepoM KOHLEHTPUYECKOTO COKPALLEHNA MOXKET CAYXKUTb NOAbEM
LWUTAHIM BBEPX NPU BbIMNOHEHWM YNIPaXKHEHUSA Cr’MbaHne pyK CO LITAHIOM CTOSA, SKCLEHTPUYECKOro
- NOAKOHTPO/IbHOE OMyCKaHWEe ee BHU3.

B 3aBMCMMOCTM OT TOrO, Ha KaKoM MapamMeTp WAW KayecTBO CTaBUTCA Lie/b OKasaTb
NPeuMyLLEeCTBEHHOEe BO3JENCTBME M Kakoe 0bopyaoBaHME MCMO/b3yeTca, NPy AMHAMUYECKOM
peXxnMme MOryT MCMOb30BaTbCA CKOPOCTHO-CUIOBOM MM B3PLIBHOMN peXkMM paboTbl MblLULL,

N30KMHETMYECKUA (MbllILA COKPaLWA@eTca C MOCTOAHHOM CKOPOCTbIO), M3OTOHUYECKMM
(ynpakHeHue BbIMOAHAETCA C MOCTOAHHbIM HaNPAXKEHWEM B MbILLLE), NIMOMETPMKA (YCTynatoLLmi
PeXMM PaboTbl MblLLLbI, MPX KOTOPOM OHa NPENATCTBYET MHEPLUNOHHOMYABUKEHUIO OTATOLLEHNSA
AU CODBCTBEHHOTO Tena) U Apyrne pexkumbl. Bce OHM TakKe MOryT pas3/iMdyaThbCA MO CKOPOCTU
COKPALLEHMNA MbILLLbI, T. €. BDEMEHU €€ HaXxOXAeHMA Mo, Harpy3Kon B 0AHOM NOBTOPEHUN.

Kpome 3Toro moryT npuUMeHATbCA Pas/iniHbie KOMOMHALMM PEXMMOB PaboTbl MbLLLbI,
HanpuUMep, B3PbIBHOE YCUAWE MbIWL, PYK M CAMHbI M B MPEOAONEBAOWEM PEXMME MpU
NOATATMBAHUN Ha NEPeKNagnHe U N30KMHETMYECKOe 3aMel/IeHHOEe COKpalleHMe B yCTynatoLem
peXnume nNpu oOnycKaHUM BHUS.

CnenyeT YeTKO NMOHMMATb, YTO MCMNONb30BAHME TEX UM UHbIX PEXKMMOB PabOTbl MbILLLL B
TPEHWPOBKE C OTArolEeHMAMM DyaeT OKasbiBaTb MPenMMyllecTBEHHOe BO3/ENCTBME Ha pa3Hble
bYHKUMM 1 KavecTBa, obecneymBatolime paboTy MblllL, B 3TUX PEKMMAX; TaKKe OHM HanpAMYyto
CBA3aHbl C TAKMMM NapamMeTpPamm, onpeaenatoumMmmn HanpaBaeHHOCTb GUINYECKUX YNIPAKHEHNN,
Kak 06bemM M MHTEHCMBHOCTb TPEHMPOBKM.

CTaTUYECKUI (M3OMETPUYECKUI) PEKUM - 3TO PEXMM PaboTbl MbILLLbI, MPY KOTOPOM OHa
Pa3BMBaET ycuaMe Ana NPOTUBOAENCTBUA BHELIHEN cnne 6e3 n3ameHeHMA ee ANnHbI. Mprumepom
TAKUX YCUIUIA MOTYT CAYKUTb KaK YCUAMA MblLILL ANA NOAAEPKAHUA PAa3/IMYHbIX NO3M NMONOKEH WM
Tena (Nono)eHme ronosbl, No3a CuAA, CTOA), TaK W YCUAMUA MPU BbINMOAHEHUU PA3IMUYHbIX
yrnpa>kHeHWn B CNOPTMBHOM MpakTMKe (ynopbl, yAepraHua cHapsga, paboTa  MbllL-
CTabnNnM3aTopoB NPM BbINOAHEHUN PA3NNYHBIX AMHAMUYECKUX YNPAKHEHWN).

CvnoBble cnocobHOCTH

Mpexae Yem NPUCTYNUTb K PACCMOTPEHMUIO MyTel pelleHMa OCHOBHbIX 3a4a4, CTOALLMX
nepen GUTHEC-TPEHEPOM, O3HAKOMMMCA C KaYecTBamMmM, B HaMDObLLEN CTENeHN pPa3BMBAEMbIMM
B MPOLECcCe TPEHUPOBKM C OTATOLLEHMAMM M HaAXOAAWMMUCA B ABHOM (XOTS M He B NPAMON)
33aBMCMMOCTM OT MbILEYHON MACCbl M KOMMNO3MLUMM Tena. Peub MAET O Cusiosbix cnocobHocmsax
yenoseka.

Cunoaa cnocobHOCTb, MM CUMAa - 3TO CNOCOBHOCTL Ye/I0BEKA NPeoaon/ieBaTh BHeLIHEe
COMPOTMBAEHME NN MPOTUBOAENCTBOBATb €MY 3@ CHET HaMPAXKEHMA MblLLLL.

B CNOPTMBHOM NPaKTMKe pPas3finyatoT HECKO/IbKO BUAOB CUAOBbIX CMOCOBHOCTEN, KOTOPbIE
XapaKTepmM3yTCs AMHAMOMETPUUYECKMMM MOKa3aTeNAMU MPOABAEHUA CUAbI (Kr), MOLLHOCTbIO
nposiBnAemblx ycuamin  (Kfm/c, pabota B eauHULY BPEMEHW), BPEMEHeM MNoAAep:KaHus
onpeaeneHHbIX, HeobXoANMMbIX ANs obecnevyeHns COPeBHOBATEIbHOM AeATeNbHOCTU YCUANMA (Man
YMC/IOM MOBTOPEHUI).

CunoBble CNOCOOHOCTM MPUHATO NOAPA3AeNATb Ha COOBCTBEHHO CUIOBbIE, CKOPOCTHOE
CUI0BbIE N CUIOBYHO BbIHOCIMBOCTb. [poABAEHNE CUN0BbIX CNOCOOHOCTEN B COOCTBEHHO CMUIOBbIX
[OBUXEHMUAX YaCTO B OTEYECTBEHHON InTepaType 0603HAYaETCsA KaK KMeANIEHHan CMNa», B OTAM4YME
OT 6bICTPOM 1 B3PbIBHOM CU/bI B CKOPOCTHO-CMU/IOBbLIX ABUMKEHMUAX.

[nAa CKOPOCTHO-CUNOBbLIX ABUMKEHWI XapaKTepHa MOBMAN3ALMA MAKCUMYMa CUbI B O4EHb
KopoTkoe Bpema. Cuna, NposBAAemMan B TaKMX ABUKEHMA, NONYYMIA Ha3BaHME «B3PbIBHAA CUIaY,
KOTOpan TaKKe MOXKEeT NoApa3AenaTbCA Ha Be COCTaBAAOLWME - CTAPTOBYIO CU/Y M YCKOPAIOLLLYHO
cuny.

B3pblBHas cuaa oTparkaeT CNocobHOCTb YesnoBeKa K ObICTPOMY HapalimBaHWio pabovero
HaNPsAXEeHUA MbllL, 0 BO3MOMKHOIO MaKCMMyMa (MPbIXKKKW, MeTaHMA U yaapbl, BpockK u ap.).
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Cmapmosas cusna - 3TO XapaKTePUCTUKA CMOCOBHOCTM MbIWL, K BbICTpPOMY pa3BuTUio paboyero
YCUAMA B Ha4vafibHbIA MOMEHT WX HaNPAMKEHWA. YCKopAwasa cuna - cnocobHOCTb MbIWL, K
HbiCTpOoTEe HapawmBaHua paboyero ycuMaMs B YCAOBMAX HayaBLIEroca WX cokpalieHusa. Mpu
NPOSBNEHUN B3PLIBHOM CW/bI CKOPOCTb M CW/AA He AOCTUratoT MaKCMMaslbHbIX 3HayeHui. B
3aBMCMMOCTM OT BEIMYMHbI NMPUMEHAEMOro OTATOWEHUA MOTYT OblTb AOCTUTHYTbI Pa3/iMYHble
BE/IMYMHbI MAaKCUMaIbHOM AMHAMMNYECKOW CUbI.

K cneunduyeckum BMAAM CUNOBbIX CMOCOOHOCTENM OTHOCAT CM/IOBYHD BbIHOC/IMBOCTb.
CunoBaf BbIHOCAMBOCTb - 3TO CMOCOOHOCTb MPOTMBOCTOATb YTOMJIEHWUIO, BbI3bIBAEMOMY
OTHOCUTENbHO MPOAOIKUTENBHBIMM MbILIEYHBIMW HAMNPSXKEHUAMMN 3HAYUTENBHOM BEINYMHDI.
CunoBas BbIHOCAMBOCTb OblBaeT OUHAMUYECKAs W cmamuyeckas. [AuHamumyeckas CMA0Bas
BbIHOC/IMBOCTb XapaKTepHa ANA LMKAMYECKOM U aUMKAMYECKOM OeATEeNbHOCTM, a CTaTUYecKan
CMNOBas BbIHOC/IMBOCTb TUMWYHA AN AEATENbHOCTM, CBA3AaHHOM C yaepsKaHuem paboyero
HanpAXeHWA B onpeaeneHHoOn no3e (ynop PyKM B CTOPOHbI Ha KO/bLAX, paBHOBecMe Ha
OAHOMHOTre, yAepKaHWe pyKM Npu cTpensbe n3 nuctoneta u Ap.). B 3aBUCMMOCTM OT KOIMYECTBA
BOBJ/IEYEHHbIX B PabOTy MbILLL, CUIOBYHO BbIHOCIMBOCTb PA3AeNatoT Ha 0OWYH U /TIOKA/bHYIO.

Meiwe4Has cuna, paseusaemasn 00HOU MblLUL(eﬁ, 3asucum om:

1. cOBCTBEHHO MbllEYHbIX GAKTOPOB:

a) ee AMHbI,

6) cycTaBHOTO yrna,

B) KOZIMYECTBA MbILLIEYHbIX BOJIOKOH, COCTABAAOLWMX AaHHYIO MblLLY, YTO onpeaenseT
NA0LLA/Ab ee NoNepeyHoro ceyeHms,

r) KOMMNO3MLMM (COOTHOLLIEHMA B HEM BOSIOKOH Pa3/IMYHOrO TMNA: BbICTPbIX U MEA/IEHHbIX,
aKTUBHOCTM GEPMEHTOB MbILLEYHOrO COKPaLLEHMA);

2. KOOPAMHALMOHHOM rpynnbl $akTOPOB:

a) BHYTPMMbILLEYHAA KOOPAMHALMA NPOABAAETCA B PErYIMPOBAHMMN KONMYECTBA, YaCToTbl
MMNYNbCALMMN MU CUHXPOHHOCTX BOB/IEKAEMbIX B PaboTy ABUraTeNbHbIX eAMHUL,

6) MeXXMblLLeYHan KOoOpAMHALUMA HanpasleHa Ha CornacoBaHue paboTbl Pa3ANYHbIX
MblLLLL,06ecneYnBatoLMx BbIMOJIHEHME ABUraTEbHbIX AENCTBUM.

CTOUT 3aMeTUTb, YTO HEKOTOPbIE M3 3TUX GAKTOPOB TPEHUPYEMbI, @ HEKOTOPbIE 3adaHbl
reHeTUYEeCKM, M3MEHEHUIO B MPOLECCE TPEHUPOBKM He MoAaexaT W CAyXaT AUMUTUPYHOLWMM
$aKTOpOM B Pa3BUTUM CUIOBLIX CMOCOOHOCTEN (Hampumep, AJIMHA MblllLbl, @ MO HEKOTOPbIM
[AHHbIM, N COOTHOLLIEHNE «DbICTPbIX» U «KMEAJIEHHbIX» MbILIEYHbIX BO/IOKOH).

OAHWUM M3 OCHOBHbIX MEXAaHWU3MOB PEry/IMPOBAHMA MbILLIEYHOTO HaMpPAXKEHUA ABAAETCA
XapaKTep HEPBHOM MMMNYyAbCALMKW, MNPU STOM, MOBbLIWLEHNE WAN YMEHbLUEHME MbILLIEYHOTO
HaMpPs)KEHWA OCYLLECTBAAETCA 3@ CYET W3MEHEHWSA aKTMBHOCTM Pa3/IMYHOIO KOJIMYECTBa
ABuratenbHbix eanHuL (E) v yacToTbl MMNyAbCaLUN.

B Tom cnyyae, Koraa ynpaxKHEHWs COMPOBOXAATCA HenpeaenbHbiM  MblLEYHbBIM
HanpaxeHnem, peryaaumMa MbllEYHON CUbl NMPOUCXOAMT 33 CYET BKAOYEHWUS PA3NYHOTO
KOAM4ecTBa ABUraTenbHbIX eanHuu. [pu 3ToM HabaoaaeTca CMEHHbIM Xapaktep paboTsbl
nocneaHux. Mo mepe yTOMAEHWS OAHM ABUraTesibHble eAMHMLbI BbIKAOYAOTCA M3 paboTbl U
BMECTO HUX HauMHaoT GYHKLMOHMPOBATb Apyrue.

BbINONHEHWE YyNPaXKHEHWI C NPeAeNbHbIM MbllEYHbIM HaMPAXEHNEM XapaKTepmnayeTca
OIHOBPEMEHHbIM  BK/JOYEHMEM  HAMDOONbLIErO  KOAMYEeCTBa  ABMraTeNbHbIX  eAMHUL, W
MaKCMMaNbHONYaCTOTOM HEPBHbIX MMMY/bCOB. Y XOPOLIO TPEHMPOBAHHbLIX /Il0AEN OHA MOXKET
aocturaTtb 45-60 B cekyHAy.
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Y HeTpeHMpPOBaHHbIX Nt0AeN 0ObIYHO CUHXPOHM3MPYETCA 3HAYUTENBHO MeHbLlee YMUCA0
PErmMcTPUPYEMBIX MMMYNbCOB, KOOPAMHAUMA ABUraTe/bHbIX €AMHWUL, HECOBEpPLUEHHA, HepBHas
cuctema He obecneymBaeT OAHOBPEMEHHYIO AEATENbHOCTb ABWUraTe/bHbIX eAMHUL, AarKe Mnpu
MaKCUMasbHbIX YCUUAX.

Takum o6pasom, rnaBHbIM GAKTOPOM YAyYlWEHUS BHYTPUMbIWEYHOM  KOOpAMHALMK
ABNAETCA CUCTEMATUYECKOE WMCMONb30BaHME MPeaesbHbIX MbILEYHbIX HAMPAXKEHWM, OAHAKO B
[0CTAaTOYHO OrpaHMYeHHOM obbeme.

Kak y)ke 6bl10 OTMEYEHO, HenpeaenbHOe HamnpsKeHue XapaKTepusyeTcs CMEHHbIM

Teopusa u MemMoOUKa pumHec-mpeHuUpPCcAHW

Xapaktepom paboTbl ABUraTeNbHbIX eAMHUL, 4YTO BEeAET K COBEPLUIEHCTBOBAHMIO
MexaHM3MOB 4YepeaoBaHMsa MOC/NeAHMX W, eCTeCTBEHHO, CMOCOOCTBYET BOCMMUTAHWIO CUIOBOM
BbIHOC/IMBOCTH.

Cnegyer OTMETUTb, UTO MNPUPOCT CUIOBLIX TOKasaTenel y 4YenoBeka, BNepsble
NPUCTYNMBLUErO K CW/IOBbIM TPEHMPOBKAM, Ha MepBblXx nopax OyaeT 0OyC/I0BAEH MMEHHO
COBEpPLIEHCTBOBaHMEM GaKTOPOB KOOPAMHALMOHHOM rpynnbl. C 3TUM CBA3AHO YTBEPHKAEHME, YTO
«y HauMHao WX 3GGEKTUBHOCTb PAa3BMUTUA CUIbl MOYTU HE 3aBUCUT OT BE/IMYMHbI CONPOTUBAEHMS,
KO/lb CKOPO 3Ta Be/MYMHA NPEBOCXOAMT ONpeAeneHHbln MUHUMYM - MpumepHo 30-40%
MaKCUMa/IbHOM CU/bI».

Takum 06pasom, Mbl BUAMM, YTO He BCe GpaKTOpbl, onpeaensatoLine CioBble CNocobHOCTM
YyesioBeKa, CBA3aHbl C KOIMYECTBOM €ro MbileYHON Macchl. Takme GpakTopbl, Kak 3bPEeKTUBHOCTb
BKAtOYeHMA B paboty [E, 4YacToTa HEpPBHOM WMMMyAbCALMM, MEMKMbIWEeYHasa KoopAMHauma
(BblpaskatoL@aca B T. Y. B MEXHUKE BbIMONHEHMA YNPaXKHEHMA), HE OKa3bIBAKOT NPAMOTO BAUAHUSA
Ha 06BbeM TPEHUPYEMbIX MblLLL,

AdanmauyuoHHble npoyeccsl, 06yc108/eHHbleMpPeHUPOBKOU C OMA20ULEHUAMU

Bcnenctsume TOro, UTO XapaKTep Harpy3oK B AaHHOM BUAE TPEHNPOBKM MOXKET UMETb O4YeHb
WWPOKME TpaHuLbl, TaK e pa3Hoobpa3Hbl MOryT ObiTb M aJanTauMOHHble  pPeakumm,
0byCNOBNEHHblE TPEHUPOBKOM C OTArOWEHWAMKU. Mbl NONbITAEMCA [AaTb XaPaKTEPUCTUKY TeM
a/lanTaLUMOHHbIM NPOLLECCaM, KOTOPbIE Bbi3BaHbl HaMbOoee YaCTo MPUMEHAIOLLMMMICA B MPAKTUKeE
OUTHEC-TPEHMPOBKU PEKMMAMM CUIOBOM TPEHNPOBKMN.

AnanTaumMoHHble M3MEHEHWA, Bbl3BaHHble OMNpeaeneHHOM TPEHWPOBOYHOM HarpysKow,
OXBaTbIBAOT T€ CUCTEMbI U CTPYKTYPbl OPraHM3ma, KOTopble Mpu3BaHbl obecneynTb afeKkBaTHoe
ero yHKLUMOHMPOBaHME NPM MOBTOPHOM BbINOAHEHUM PabOTbl. CTPYKTYPHOM M GPYHKLMOHANBHON
NnepecTporiKe Npu CUAOBbIX TPEHMPOBKAX NMOABEPraeTCA COKPATUTE/IbHbIMA anmnapaTt CKeNeTHbIX
MbIWL, 3HAOKPMHHAA CMCTEMA, CEpPAEYHO-COCYaMCTan CcucTemMa, MNoBblwaeTca 3GHEeKTUBHOCTb
paboTbl MexaHM3MOoB, obecneuymBalolWMX 3HepreTuyeckoe obecnevyeHne [AaHHOIO BMAA
TPEHMPOBKK. TPOUCXOAMT TUNEPTPOdUA CKENETHbIX MbIWL, B pe3y/abTaTe 4Yero MoBbIWAETCA
npeaenbHas MOLWHOCTb BbINOJHAEMON UMK PaboTbl M 06LWAA 3HEepPronpoayKLmMs aHaspobHbIX
cucTem.

PaccmoTpum 6onee noapobHO Te afganTauMOHHblE MEPeCcTPOrKKU, KoTopblie B 6o/bLUeN
CTeNeHu CBA3aHbl C pelleHMeM CaMoM PacnpoCcTPaHEHHOW B NPaKTMKe paboTbl dUTHEC-TpeHepa
33[la4M - U3MEHeHMEe BHELHEero BMAa KAMEHTa MyTeM yBE/MYEHUA ero MblleYHON Macchbl M
YMEHbLLEHWNA }KUPOBOMN.

Yeenu4yeHue Mmoiwe4yHol maccel

YBennyeHne MblleYHoM Macchl - NepBooyepeHan 3a4ava, KOTOPY NPUXOANTCA pelaTb
dUTHec-TpeHepy B pamMKax cBoel paboTbl, BHE 3aBUCMMOCTWU OT TOrO, CTaBUT JIN KAMEHT CBOEM
3aZia4elt yBeNMYMTb 0O6bEeMbI CBOEMO TeNA 33 CYET HEe WM YMEHbBLINTL 3@ CYET KMUPOBOM TKAHMW.
Cnepyer ocobo OTMETUTb, YTO B MNOCAeAHEee BPEMA POJb CWUIOBbIX BbICOKOMHTEHCUBHbIX
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TPEHMPOBOK B MPOrPaMMe CHUMKEHWA Beca 3a CYET KMPOBOM MACChbl KapAMHa/lbHbIM 06paszom
nepecmoTpeHa. BbiiBneHa OrpomMHas 3Ha4YMMOCTb M HEeOBXOAMMOCTb MCMONb30BAHWA AAHHOTO
BMAA Harpy3KkuM BMecCTe C APYrMMM KOMMOHEHTaMM, UCMONb3YeMbIMKU B MPOrpamme CHUMKEHMA
Beca.

Mpouecchl, NpMBOAALIME K YBENMYEHWNIO MbILIEYHOM MACChl, U PEXMM HArpy3oK ANnA ero
OOCTUMXKEHMA 0 CMX NOP HEe ABNANMCL NPEeAMETOM CepPbe3HbIX HayYHbIX UCCNeaoBaHuI. B cnopTe
rmnepTpodus CKEeNeTHOM MYyCKynaTypbl Oblna aulb 3GGEKTOM, COMyTCTBYIOWMM Pa3BUTUIO
KavyecTBn yHKUMIM, obecneymBatoWwmx pe3ynbTaTMBHOCTb B KOHKPETHOM BuAae cnopTa. Kpome
3TOro, HEeAOCTaTOYHbIM 0H6beEM  3HAHUM  OTHOCUTENBHO  QU3MONOTMYECKUX  MPOLECCOB,
obecneymBaloWmMx YBEIMYEHME MbILEYHOM MaCChbl, YaCTMYHO OOYCNOBAEH CAOXHOCTbIO
nccnefoBaHUM BCNeACTBME KPATKOBPEMEHHOMO HAXOXAEHWMA MbIWL, MO HarpysKkon BO Bpems
TPEHMPOBOYHbIX 3aHATUI. MoxaH, [neccoH, n MpuHxadpd B y4ebHUKE «BUOXMMMA  MbILLIEYHOM
NEeATeNbHOCTU N QUBNYECKON TPEHMPOBKUY MULLYT, YTO

xoma memabosiudyeckue UsMeHeHUA, NPoUCXo0AwUe 8 op2aHU3Me nood 8auAHUE a3pobHOU
mpeHUpoB8KU, HanpasneHHoU HA pas3gumue 8bIHOC/IUBOCMU, OOCMAMOYHO WUPOKO U3Y4eHbl 8
n1a60paMOpPHbLIX  YC08UAX, MeM He MeHee OMmHocUMmesnsHo Mano pabom  noceAuweHo
uccnedo8aHUAM BOUOXUMUYECKUX U3MeHeHUU npu aHaspobHol mpeHuposke.... B HacmoAauwee
8peMA Mbl He pacnosgzaem 00CMAMOYHbIMU 00KA3amenscmeamu, npedocmasaaembiMu
cnopmusHol Haykol, 4mobel 0asame peKkomMeHOauuUU OMHOCUMENbHO UHMeHCUBHOCMU,
yacmomel U NPOOOAHUMENLHOCMU MPeHUPO8OYHbIX 6030elicmauli, Komopsie Moznu bbl
oNMuUMU3UPo8aMb a0aNMAYUOHHbIE NPOUECCHI.

TaK e cpeam yveHblX - CMOPTUBHbIX GU3MONOrOB HET eAMHOTO0 MHEHMWA OTHOCUTENbHO
npuopuTeTa B CTUMYMPOBAHMM MbILUEYHOW TMNepTpodUM cpean Bbi3biBatoLWMX ee GaKTOPOB -
FOPMOHaNbHbIX, METaBONYECKMX (HaNpMep, NCTOLLLEHWE SHEPTOPECYPCOB B MbILLEYHbIX KNETKaXx)
NN MeXaHWYeCKMX (Hanpumep, paspylieHne Tex MAM MHbIX CTPYKTYP MbILEYHON KNETKU MK
NPUHYAUTENbHOE PACTAXEHME MbIWEYHbIX BOJIOKOH). Tem He MeHee, Mbl NonbITaeMcA cAenaTb
0630p MHbOOPMaUMK, B3ATOM M3 OTEYECTBEHHbLIX M 3apyberKHbIX WMCTOYHWMKOB, OTHOCWUTENbHO
MbILWEYHOM rMnepTpodun 1M ConyTCTBYOWMX et GU3MON0rMYeckMx npoLeccos, 06o0bWMTb ee U
[aTb PeKOMeHAALUMM MO NOBOAY TPEHMPOBOYHbIX PEXKMMOB ANA €€ PAa3BUTUA.

Kak 6bln0 OTMeYeHO paHee, yBe/AMYEeHME pas3mepa MbllWUbl NOA BO34AENCTBMEM
TPEHUPOBKM MOMKET NPOUCXOAMTL 3@ CHET PA3NYHbIX GAKTOPOB.

K. Yunmop v A.J1. Koctunn B8 cBoem y4yebHuke «Pu3mMonorns cnopra» OTMEYatoT, YTo
rmnepTpodma  MbllLbl 33 CYeT runepTpoduM OTAENbHOMO MbIWEYHOrO BONOKHA MOXKET
NPOUCXOANTb B CAyYae:

. yBENANYEHMA KoAnYecTsa mmodunbpmnn,

. yBE/IMYEHMA KOIMYECTBA aKTUHOBbIX M MMO3NHOBbLIX GMIAMEHTOB;
. yBemyeHmna obbema capKkoniasmbl;

. yBE/IMYEHMA KOIMYECTBA COEAMHUTENBHOM TKAHM,;

. Ntoboro coyeTaHmns nprBeaeHHbIX GakToOpPOB.

B cBOO ouyepedpb, yBEAMYEHME CAPKOMAA3Mbl MOXET MPOUCXOANTb 33 CYET yBEAMYEHUA
KOZIMYeCTBa M Pa3MepPOB MUTOXOHAPUN, YBEANYEHNS KONMYECTBA ITIMKOreHa M KMpa, XpaHsLWerocs
B MbILIEYHOM BOJIOKHE B BWAE TIMKOTEHOBbIX FPAHY/ M AUNWAHBIX Kanenek, ApYyrux opraHens,
obbema LMTO30/1a - BHYTPUKAETOUYHOM KUAKOCTM.

Kpome 3Toro, Ha yBean4yeHne pasmepos MbilLbl MOXKET BAMATL YBEAMUYEHME KaNUANAPOoB
BOKPYI MblLLEYHbIX BO/TOKOH.

B y4ebHMKe ANnA nepcoHanbHbIX TpeHepoB MexayHapoaHoi Accoumaumm CnopTUBHbIX
Hayk - ISSA (CLUA) - npmBogAaTca creaytoline AaHHble O COOTHOWEHUM BKAaAa B yBe/MYyeHue
pa3mepa MbillL, 338 CYET PasnYHbIX pakTopos (18):
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Tabnnua 1
PakTop® MpUMepHbIN  BKNaL, B YyBEAUYEHUE
pasmepoB MblWLbl, %

Kanunnapunsauma 3-5

MwuToxoHApUK 15-25

Capkonna3sma 20-30

CoeanHnTENbHAA 2-3

TKaHb
Munodunbpunnsl 20-30
[nuKoreH 2-5

[laHHble A0CTaTOYHO CMOPHbIE, OAHAKO HarfAa4HO UAMOCTPUPYOLLME BONbLWYO WNPUHY
[nanasoHa TPEHMPOBOYHbIX CPEACTB U METOA0B, KOTOPbIE A0/KHbI NPUMEHATLCA AN PeLleHns
3371241 MO YBE/IMYEHUIO MblLLIEYHON MaCChl.

YCnoBHO (aKTopbl, BAMAIOLLME Ha YBENMYEeHMEe pasmepa Mbillilbl NoJ BO3AeUCTBMEM
TPEHMPOBKM, MOXKHO Pa3aenTb Ha ABe rpynmnbl:

1) dakTOpbl, 0becneynBatoLine sHeprocHabXeHme opraHmn3ma, BbINMoHALWEro
dur3MYeckyto paboTy. K HUM MOXHO OTHECTM KaKk camm saHepropecypcsl (AT, kpeaTnuHdocoar,
FMKOTEH, TNNUAbI), TaK U CTPYKTYPbI, 0becrneymBatoLLme NPoLecc SHeProcHabKeHus
(bepmMeHTbl, MUTOXOHAPUU, KanUAapsbl).

2) ®akTOpbl, 0becneynsatoLime NPOYHOCTb TKAHEM K MexaHMYeckomy
BO3/EMCTBNIO BO BPEMSA BbINOHEHNA GM3MYECKOn paboTbl U NPOABAEHUE CUMOBbIX
cnocobHocTel Bo Bpemst Hee (MMopUOpuMabl, coeguHUTENbHAA TKaHb).

MOMHO NpeanonoKUTb, 4YTO TPEHMPOBOYHbIE BO3AEWCTBUA, XapaKTepusylolimecs
BbICOKMM 0ObEMOM N HU3KOW MHTEHCMBHOCTLIO, OyAyT B HOAblUEl cTeneHn BO3AEMCTBOBATL Ha
nepeyto rpynny ¢akTopoB, a TPEHUMPOBOYHbIE BO3AEMCTBMA, XapaKTepU3yoLMECH HU3KMM
06bEMOM U BbICOKO MHTEHCUBHOCTbIO - Ha BTOPY!HO.

TaK, 8bICOKO0ObEMHbIE TPEHUPOBOYHbIE 3aHATUA, B MPAKTUKE CrnopTa NpUmeHsoLLMecs
[N Pa3BUTUA BbIHOC/IMBOCTM, NMPUBOAAT K MNOBbILIEHWUIO PE3UCTEHTHOCTN MbILIL, K YTOMIEHUIO, B
6onbliuel cteneHn npoucxoasliee BCAeACTBME NOKabHbIX GAaKTOPOB, TaKMX Kak MCTOLLeHWe
SHEepreTMYeCcKMx Pecypcos, HaKoMAEHME B MblLLLLE NPOAYKTOB MeTabonm3ama, AedUUmMT KUCaopoaa
B paboTatollen MbllwLe. YBEAMYMBAETCA CTEMeHb KanuAAapmM3auMM MbIWEYHON TKaHW, 4TO
yAyYllaeT A0CTaBKy KMCNOPOJa M 3HEpPropecypcoB B BOJIOKHA M yBennymBaeT 3GGEKTUBHOCTb
BbIBOAA MPOAYKTOB MbIIEYHON AKTUMBHOCTU. KOCBEHHO 3TO BAMAET M Ha YBE/AMYEHME CamMMX
MbILLIEYHbIX BOJIOKOH. MoxaH, FneccoH u MpuHxadd (1997) otmevatoT:

BnonHe o4egudHo, Yymo cyujecmgyem npedes mol cmeneHu, 00 Komopol MbileYHble
B0/10KHA cmo2ym pacmu 8 ouamempe. Omyacmu 3mo moxcem Obimb C8A3GHO C MeM, Ymo C
ysenuyeHuem ouamempa ygeauyusaemca U PacCmoAHUE, Yepe3 KOmopoe KUcC0po0 O00aXEH
ougpyHOouposams. OOHAKO No8bIWEHUE KanuaaapHoU NA0OMHOCMU MOXeEeM Npenamcmeos8ame
3MOoMy 02paHUYeHUro, c030a8as MemM CaMbIM B0O3MOXHOCMb 014 eunepmpoguu be3 3amemHo20
8/1UAHUA HO CPEeOHIOK 8eUYUHY Ouggy3HOoU OucCmaHuyuu 014 KUC10poaa.

Mofa BO3AENCTBMEM PEryaapHO MPOBOAALLENCA SHEProMCTOLLAIOWEN Harpy3KM MblLULb
YBE/IMUYMBAIOT 3aMmacbl MCTOYHWMKOB 3Heprnu. [lpu HekoTopbix GopmMax TPEHUMPOBKM C
OTArOLLEHUSAMWN MOKET YBEMYMBAETCA KOIMYECTBO M pasmep MUTOXOHAPUI, YyTo obecneynsaeT
Nydliee cHabxeHue BoNOKOH AT® Ha ocHOBaHMK asapobHoro metabonmsma.

MMnepTpoduio 3a cYyeT MNepBOM TPYMMbl BbllENepeYncaeHHbIX HaKTOPOB  YCIOBHO
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Ha3bIBAlOT capKonsaaamamuyeckold. WHUUMMPYETCA OHa BbICOKOOOBEMHbBIMM TPEHUPOBKAMMU,
XapPaKTEPU3YIOLWLMMUCA NPEOAONEHNEM OTATOWEHMNA, NO3BOAIOLMM BbINOAHUTL OT 12 A0 20 ©
H6onee noBTOpeHMin B Nnoaxoae. IHTEHCMBHOCTb NMPW STOM YacTO CHUXKAKT NyTEM COKpalLeHWA
[0/ KOTKA3HbIX» MOBTOPEHUI B TPEHNPOBKE. Takne TPEHMPOBOYHbIE MPOrPaMMbl AAKOT HArpy3Ky
Ha LUHC MmeHblUylo, 4Yem BbICOKOUHTEHCUBHbIE GOPMbI. [103TOMY BO3MOXKHO 6osee 4acTo
TPEHMPOBATb MblLLIEYHbIE rPYNMbl B HeAE/IbHOM LIMKAE (40 ABYX - TPEX), @ TAK¥KE YBEINUYNTb 06 beM
TPEHWPOBKM 3a CHET YBEIMYEHMA KOIMYECTBA YNPAXKHEHMIA U NOAXOA0B.

BbICOKOUHMEHCUBHbIE, KCUNOBbIE» TPEHNUPOBKMU NPUBOAAT K 3HAYUTENbHOM runepTpodumn
3a CYeT BTOPOW rpynnbl GakTopoB. MMNepTpodpmnpyroTca B OCHOBHOM DbICTPOCOKpaLatoLmecs (Tmn
[1) mblleYHble BoMIOKHA. OBYCNOBAEHO 3TO B OCHOBHOM YBE/IMYEHMEM KOMIMYECTBA M PAa3MepPOB
Mnodnbpunn. OcTaeTca HEU3BECTHBIM, CUHTE3MPOBAHbI 1N HOBbIE MM MPOMU30LWNO0 pacllilenneHne
ynaoTHMBLIMXCS  mmodmbpunn  (Goldspink,  1965). TlosBneHMe  HOBbIX  MUODUOPUAN
COMPOBOXAAETCA TaKKe YBEe/IMYEHMEM YMUCNA MWUTOXOHAPWUMN M KOoAMyecTBa T-TpybuaTbix M
CapKomM/aa3maTUYeCKMx membpaH (16). Takol Bua runeptTpodumm HasbiBatoT MUuopubpuniapHod.

Mpy Takom BMAE 3aHATMI MCMONb3YKOT OrpaHUYEHHOE KOAMYEeCTBO TPEHMPOBOK OAHOM
MbILLEYHOM rpynnbl - OT 2 pa3 B Heaento A0 1 pasa B AeCATb AHEN, OrpaHNYeHHOe KOMYeCcTBO
yApaXHEeHU Ha OAHY MblleyHyto rpynny (2 - 3) n paboumx noaxonos (1 - 3), npumeHstoT
OTArOWeHNA, No3BoNAOWME BbINONHUTL 5-10 NOBTOpPEHUM B MOAXOAE, BbICOYANLLIMIA YPOBEHb
«BHYTPEHHEM» WMHTEHCMBHOCTM NPW BbINOAHEHWMM MOCNEAHEro, «OTKAa3HOro» MOBTOPEHUA B
noaxoae. XapakTepHbIM MPUMEPOM BbICOKOMHTEHCMBHOIO TPEHWHIA ABNAETCA TPEHWPOBOYHAA
MmeToamKa "Heavy Duty" nssectHoro 6oamnbungepa n tpeHepa Marika MeHuepa (Mike Mentzer).
CornacHo aBTOpYy METOAMKM ycnoBuem obecneyeHUs CTPECCOBOrO XapakTepa TPeHMPOBOYHOM
HarpysKku ABAAETCA MaKCMMa/lbHbIM YPOBEHb «BHYTPEHHEM» WMHTEHCMBHOCTM MPWU BbINOJHEHWM
nocnefHero NOBTOPEHWUA B eAMHCTBEHHOM paboyem noaxoae. Bec oTarowleHnsa pekomeHayetca
MCNO/Ib30BaTb COOTBETCTBYIOWMIM 6-10 nosTOpeHnAM B noaxose. Npn TaKOM BbICOKOM YPOBHe
WHTEHCMBHOCTW aBTOP CMpaBe/IMBO COBETYET OrpaHnyYnTb 06beM NyTeM COKpaLLeHMA KOMYecTBa
YNPa*KHEHWIM N AOCTAaTOYHO PeAKUMU TPEHNMPOBKAMM KaXKAOW MblLLUEYHOM rpynnbl. HegocTaTkom
3TOM KOHUenuMu aABnAeTcA «rnobanbHOCTb» WM «abCONOTHOCTb» peKoMeHZaunii aBTopa,
BblAENAOWMX BbICOKMI YPOBEHb «BHYTPEHHEN» MHTEHCUBHOCTM NPU OrPaHUYEHHOM 0HbeMe Kak
e[IMHCTBEHHbIN  cTpecc-paKkTop, obecneymBaloWMin  3anyck aganTalMOHHbLIX  MPOLECCOB,
HanpaB/JIEHHbIX Ha Pa3BUTME TMNEePTPODGUM MYCKYNaTypPbI.

B uenom, 0606uas MHOroYMCAEHHble [AaHHble OTHOCUTE/NIbHO pPEeKoMeHdaumin no
OopraHuM3auum TPEHWPOBKM, HAMPaBNEHHOM Ha Pa3BUTME MbIWEYHON MACChbl, MOXHO CcAenaTb
BbIBOAbl O [AO0CTAaTOYHO LWMPOKOM JMana3oHe MWCNoNb3ylowmxca meToaos. Peub umaetr o
BbINO/IHEHUMYNPAXKHEHMN OT 5-6 A0 15-20 NOBTOPEHUI B NOAXOAE, UCMONb30BAHUN PA3NYHbIX
pexXMmoB  paboTbl  MblWL,  (M3OKMHETMYECKOro,  WM30TOHMYECKOTO,  MAMOMETPUYECKOTO,
CTATMYECKOr0), Pa3NIMYHOM CKOPOCTM BbINOJHEHUSA ABUMKEHWUI, @ TaKKE O MPUMEHEHMM PA3TUYHbIX
TEXHUYECKMX MPMEMOB ONA N3IMEHEHWNSA MHTEHCUBHOCTM TPEHMPOBKMU.

Kaxapih BUA TPEHUMPOBOK MMEET KaK CBOWMX CTOPOHHWKOB, Tak M MPOTMBHUKOB Cpeam
3HTy3MacToB 60amnbunanHra. MNpoTMBopeymBble AaHHble 006 3PPEKTUBHOCTM TOFO MM MHOTO
MeToda ABAAKTCA, CKOpee BCEro, pe3y/nbTaTOM WHAMBUAYANbHbIX aHATOMMYECKMX W
dU3MONOTMYECKMX PA3INYMIA Y Pa3HbIX CNOPTCMEHOB, B 0OCODEHHOCTM Pa3anMuniA B KOMNO3ULIMKN NX
MblwL. OgHaKo cneayeT NoAYePKHYTb, YTO, HECMOTPA Ha reHETUYECKY NPeapPacnoNOKEHHOCTb K
TOMY WAM WMHOMY TUMYy TPEHMPOBOYHOrO BO3AEWNCTBMA, ANA obecnevyeHna OAUTENbHOCTU U
HEeNpPepbIBHOCTN GU3NYECKOTro Pa3BUTUA CMOPTCMEHY MPUAETCA MCMOAb30BaTb MaKCMMasbHOe
KONIMYeCTBO BApPWAHTOB TPEHWPOBOYHbIX MPOrpamm. MOMHUTE, YTO HW OAHA TPEHWPOBOYHAA
nporpamma, Kak bbl OHa H1 NOAXOAMAA MO XapaKTePy Harpy3KM KOHKPETHOMY Ye0BeKY, He byaeT
«paboTaTb» NOCTOAHHO.

OAHaKo cnefyeT NPUHATb BO BHUMAHWE, YTO Harpysku, npumeHAemble ANA pa3BuUTMA
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04HMX (GAKTOPOB, MOryT MNPUBOAMTL K YrHeTeHWUO Apyrux. Hanpumep, [A0CTaTOYHO
BbICOKOOObEMHbIETPEHMPOBOYHbIE 3aHATUA, MPUMEHSAEMble A1A MOBbIWEHUA BbIHOCAMBOCTM U
NpuBOAALLME K YBENMYEHNIO KOMYECTBA M PA3MEPOB MMUTOXOHAPUIM M 0HBpa3oBaHMIO HOBbLIX
Kanuansapos, MOTYyT MPUBOAMTL K CHUXKEHUIO MOWAAM MOMNEPEYHOro ceyeHms mMmodubpunn un
camMmux BOMOKOH (18). Takaa aJanTaUMOHHAA peakums crnocobcTByeT Aydwen anddysunn
MeTabo/IMTOB M MUTATE/IbHbIX BELLECTB MEXAY COKPATUTENbHBIMMU GUNAMEHTAMM U LUTOMIA3MOM
M MeXay UMTOMNMa3MOMN U MHTEPCTULMANBHOM HKUAKOCTbIO.

Kpome 3TOro BaXKHO Y4YMTbIBATb rETEPOXPOHM3M (Pa3HOBPEMEHHOCTb) MNPOLECCOB
KOMMeHCcaLmm, CBEPXKOMMEHCALMM M AeKOMMNeHcaUuMm pasnyHbiX GakTopoB, NoaBepratoLLmMxca
BO3ENCTBUIO B pe3ysibTaTe TPeHMpoBKM. OyepeaHas TPEHWPOBKaA, MPOBeeHHas B MNepuos
CynepKoOMMeHcauum oAHOro napametTpa WAM  GYHKUWMKW, MOMET COBMacTb C Mepuoaom
HeZ0BOCCTAaHOBAEHMA APYrOro MW Nepmnoaa yTpayeHHOM cynepKommneHcaumm TPeTbero.

B cuay 3TMX NPUUYMH TpeHepy HeobXxoAMMO COCTaBAATb TPEHMPOBOYHYKO MPOrpammy C
y4eTom 3TUX 3DPEKTOB, CTPOro A03MPYs KaxAbli BUA TPEHWUPOBOYHOM HaArpy3kM U nepuombl
BOCCTAHOB/IEHWUA MENKAY OTAENbHbIMW TPEHUPOBOYHBIMM 3aHATUAMM, NPUHUMATL BO BHMMaHMeE
B3aMMO/LENCTBME TPEHWPOBOYHbLIX 3OPEKTOB OT pasHbiX MO XapaKTepy TPEHWPOBOYHBbIX
BO34EMCTBMI.  Pewatotca  3TM  334auv  UMKAMPOBAHMEM  Harpysku,  nepuogmsaumei
TPEHMPOBOYHOM Nporpammsl. bonee noapobHO 3TOT BONPOC ByAeT PaCCMOTPEH HUXKeE.

OTaenbHoO cneayet OTMETUTb BAMAHME TPEHMPOBOK, HAMpaB/lEeHHbIX Ha pPasBUTUE
a3p0obHbIX CNOCOBHOCTEN, a TaKKe TMOKOCTHU, Ha YBEIMYEHNE MbILLEYHOM MACCh.

Passumue aspobHbix cnocobHocmel u ygenuveHue Mblue4yHoU Maccel

CnnoBble BbICOKOMHTEHCUBHbBIE TPEHMPOBKM, HAaMPaBAeHHbIE HAa CTUMYAALMIO MblLLEYHOWM
rmnepTpodumn, ABNAOTCA ANA OPraHM3mMa AOCTaTOYHO Pa3pyWnTENbHbIM GaKTOPOM, BAEKYLMM 33
coboW KaK 3HaUMTeIbHOE UCTOLLEHME SHEPTOPEeCYPCOB (B YaCTHOCTU, IIMKOreHa MblWL, U NeYeHn),
TaK W paspyweHue pasnnyHbiXx OesIKoBbIX CTPYKTYP B  MblWeYHbIX TKaHAX. [lpoueccsl
BOCCTAaHOB/IEHMA MOC/E TaKUX TPEHMPOBOK O4YeHb 3HeproemKkn. OHWM NPMBOAAT K 3HAYMTENBHOMY
NOBbIWEHMIO YPOBHA OCHOBHOTO OOMEHa - 3HEpruM, pacxoayemon Ha noadepaHue obmeHa
BellecTB B Mokoe. M3BeCcTHO, 4TO 3HeproobecneyeHwe oOpraHM3Ma B COCTOAHWW MNOKOA B
3HAYUTENIbHOM CTEMEHW MPOMCXOAMT 33 CYET OKUCIEeHMs YrneBodoB W KMpoB. OaHako
3 deKTUBHOCTb PaboTbl OKUCAUTENBHON CUCTEMBI ANA 0OPa30BaHMA IHEPTUM B O4YeHb DONbLLONM
CTENEHM OTAMYAETCA Yy TPEHUPOBAHHbLIX W HETPEHMPOBAHHbLIX OAEN W UMEET MNPAMYLO
3aBMCMMOCTb OT YPOBHS ero asapobHbIx cnocobHocTel. Pa3suTne aspobHbix cnocobHOCTen 3a cyeT
noBblWeHMA GYHKLMOHANbHOIO YPOBHA CEPAEYHO-COCYANCTOM N AblXaTe/IbHOW CUCTEM, PAa3BUTUA
MWUTOXOHZPWANbHOrO annapaTta, MJAOTHOCTM KanuANApM3aLMKM, aKTUBHOCTM GepMeHTaTUBHOM
cMcTemMbl M ApyrMx  GaKTOPOB MO3BOIMT B OYEHb 3HAYMTENbHOM CTEMEHW  YAyYlWKUTb
sHeproobecrneyeHne oOpraHM3ma JAsS BOCCTAHOBUTE/bHbIX MPOLIECCOB MOC/AE  CWU/IOBbIX
aHaspPObBHbIX TPEHMPOBOK.

Mpy nNapannensHOM pelleHnn 3TUX ABYX 33a4a4 OpraHM3ylT TPEeHMPOBOYHbIA Mpouecc
TakMM 06pa3om, YTobbl NPOBOANTL a3POOHbBIE M CUNOBbIE TPEHWMPOBKM B pa3Hble AHW. [leno B TOM,
YTO pa3BUTME a3PObHbIX CNOCOBHOCTEN NpeanonaraeT TPEHNPOBKM HE pexke Tpex pa3 B Heaesto
NPOAO/IKUTENBHOCTbIO He meHee 30-40 muHyT. lNpoBeaeHWe aspobHON TPEHMPOBKM TaKOro
obbema B 0AMH [AEeHb C CUAOBOM TPEHMPOBKOM MOMET MPUBECTM K MPEBbLILIEHNIO CYMMapPHOM
Harpy3Ku Ha OpraHn3m.

BenuyuHa noOHUMAeMo20 8eca U Koau4ecmaso noemopeHuti
BeanunmHa noAHMMaemMoro Beca - OCHOBHOW MapamMeTp, Oonpeaenatomin BefnudmHy
TPEHMPOBOYHOM Harpy3kM B TPEHWPOBKE C oTarouweHuamM. OHa Hanpsmyk CBA3aHa C
KO/IMYeCTBOMMOBTOPEHMI B OAHOM NOAXO/E.
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B TPeHMPOBOYHbIX MPOrpammax Be/MYMHA OTATOLWLEHWA MOMKET BbIPAXKaTbCA KaK B
abCONOTHBIX BEAMYMHAX (KMAOrpammbl), Tak M B MPOLEHTHOM OTHOLUEHMM OT MaKCMMasbHOrO
BECa, KOTOPbIM YeNO0BEK MOMET MOAHATb B KOHKPETHOM YyMpaKHEHWW oAMH pa3 (T. H. OAMH
MOBTOPHbIN Makcumym — 11M).

Ecnv c yKa3aHHbIM OTArOLLEHMEM BbIMONHAETCA MaKCUMalbHOE KOZIMYECTBO NMOBTOPEHMIA B
noaxoAe (T. e. «40 OTKasa»), TO NocaeAHee NOBTOPEHME HA3bIBAIOT KOTKA3HbIM» NMOBTOPEHNEM.
3aBMCMMOCTb MAKCMMaIbHOTO KOJIMYeCTBa MOBTOPEHMIA OT BENMYMHbBI OTATOLLEHWS, NMOKa3aHa B
Tabn. 2.

Tabnvua 2
Bec % oT| MM (41cno NoBTOPEHWI B OAHOM NOAXOAE)
MaKCUMyMa
100 1
90-99 2-3
80-89 4-7
70-79 8-12
60-69 13-18
50-59 19-25
40-49 25-30

May3a mexcdy nodxodamu

MPOLOMKUTENBHOCTL OTAbIXa MeXAay MnoAxo4aMu onpeensaetcd B 3aBUCMMOCTM OT
BE/IMYMHbBI HArpy3KM 1 BOCCTAaHOBUTE/bHbIX CMOCOOHOCTEM KOHKPETHOrO KAneHTa. Kak npasuno,
OMbITHbIM NyTeM NoAOMPAETCA MUHUMANbHBIA NEPUOL BPEMEHM, 33 BPEMA KOTOPOro YenoBeK
BOCCTQHOBMTCA A0 YPOBHA, KOTOPbIN NO3BOAUT €My BbINOAHWUTb NOCAEAYIOWLMIA NOAXOL 3TOMO XKe
YyNPaXHEHUA C TEM XKe KOIMYeCcTBOM NoBTopeHnin. OBbl4HO Nay3a Mexay NoAxo4aMu AAUTCA OT
45 ceKkyHA 00 3 MUHYT.

VIHOrAa NpPoAOIKUTENBHOCTD OTAbIXa MEXK/IY NOAXOAaMM UCKYCCTBEHHO COKpaLLatoT (a8
yBe/IMYEHMA MHTEHCUMBHOCTM TPEHMPOBKM MM BO3AEMCTBMA HA Pa3Hble KOMMOHEHTbl CUIOBbIX
cnocobHoCTen) WAM YANMHAKT (MPUM O4YeHb MHTEHCMBHbLIX TPEHWPOBKAX C npeaesbHbIMM
oTaroueHnsamm - 90-100% oT makcumanbHoOro Beca B 1MM).

Ucnonszyemoe obopydosaHue

Bce ob6opyaoBaHMe, MCNONb3yeMOe B TPEHWMPOBKE C  OTATOWEHWUAMM, YC/IOBHO
noapasaenatoTHa «cBoboaHble Beca» U «TpeHaxKepbl». «CBoboAHbIE BECa» - TaHTENW W WTAHTA -
camblil cTapblh BMA 0bopyaoBaHUSA A9 CUIOBOrO TPEHWHra, 6e3 3HaUYMTESbHbIX M3MEHEHWN
[OXMBLIMI A0 HalwmxaHen. C MOMeHTa NoABAEHMA NepPBOro TpeHaxepa n 40 HeJaBHEro BpeMeHM
B 3BO/IOLMW TPEHAKEPOCTPOEHUS MPOCNEKMBANACL Cleaylollana TeHAEHUMA: M301AUMA U
NoKanusauma npopabatbiBaemoi 061acTv U MaKCMMM3AUMA KBHYTPEHHEN» MHTEHCUBHOCTU NpU
BbINOMIHEHNM YNpPaXKHEHUA. PaccmoTpum 3Ty 3Boatouuto Honee noapobHo, Knaccubuumpys
cnnoBoe o6opy10BaHME B COOTBETCTBMM C XapaKTEPOM Harpy3Ku.

1. YcTpoiicTBa NOCTOAHHOM Harpy3Ku

TepMMH «MOCTOAHHAA Harpy3ka» O3HA4YaeT, YTO Harpyska CO CTOPOHbI YCTPOMCTBA He
M3MEHAETCA C Hayana ABMXKEHMA M A0 KOoHua. K 3atomy Buay 060pyaoOBaHWA OTHOCATCA
«cBObOAHbIEBECA» M BNIOYHbIE TPEHAXKEePbl, B KOTOPbIX TPOC MEPEKUMHYT Yepes WKMB KPYrion
dopMbl C OCblOBPALLEHWS, NPOXOAALLEN Yepes ero UeHTp (puc. 13).

370 0bopyaOBaHWE MMeET ABe OrpaHWumMBatolime ocobeHHocTU: 1) OHO He M3MeHsAeT
Harpysky B 3aBMCMMOCTM OT M3MEHEHWI B MYCKY/IbHO-CKENETHbIX pblYarax, NPOUCXOAAWMX BO
BPEMSA ABMMKEHWA, U 2) HE M3MEHAET HArpysky B 3aBUCMMOCTU OT YTOMJ/IEHWMA BbIMNOJHAOLLETO
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ynpaxkHeHue. Koraa Bbl NOAHMMaETE BEC, Harpy3ka, BO3AEMCTBYOLLAA Ha HArpyKaemyto mblldy,
M3MEHseTca BCNeACTBME M3MEHeHMA pblyaroB. Hanpumep, npuceaas co LWTAHTOW, Bbl AOJIXKHbI
3aTpaTUTb ropasao 6onblle CUA ANA NMPOAO/IKEHUA ABUMKEHUA, HAXOAACb B HUMKHEN MO3ULNN,
HEXeNM Yem B BePXHEW, 3aKaHuMBasn ynparkHeHue. NpuimnHa 3Toro — 60/1ee BbIMIPbILLIHOE C TOUYKM
3peHns  OMOMEXaHMKU  TOJOMKEHME  MYCKY/IbHO-CKeNeTHbIX  pbldaroB.  CnegoBaTesnbHo,
MaKCMMa/IbHYI0 HarpysKy Mbililbl MOAYYalOT ANlIb Ha OTHOCUTENbHO HEOO/bLIOM y4acTke
TPaeKTopPUMN.

2. YCTponcTBa NEPEMEHHOMN Harpy3Ku

MpMHMMas BO BHMMaHWE MepeyncIeHHble Bbille HeAOCTaTKM YCTPOWMCTB MOCTOSHHOM
Harpysku, KOHCTPYKTOPbl CMNOPTMBHOrO o060pyaoBaHMA pa3paboTannM T. H. YCTPOWCTBA
NepeMeHHOM Harpysku, YyCUAMe B KOTOPbIX W3MeEHAeTCA B COOTBETCTBMM C  CUIOBbIMM
cnocobHoCTAMKM MpopabaTbiBAEMON MbILLbI MO BCEN TPAEKTOPUU ABWMMNKeHWs. Peluaetca 370
NpUMeHeHNeM B104YHbIX TPEHAXKEPOB, B KOTOPbIX TPOC MPOXOAMUT YEPES LWKMB CIOKHOM GOPMBbI CO
CMeLLEHHbIM LEHTPOM OcK BpalleHua. Popma Takoro 610Ka pa3pabaTtbiBaeTCA MPUMEHUTENBHO K
KaK[OMYy TPEHaXKepy, Y4YUTbIBAaA WM3MEHEHME MYCKY/IbHO-CKENEeTHbIX pPbl4aroB U CUNOBBIX
CNoCcOBHOCTEN MblLLbl BO BpEMSA ABWKeHMA. [TMOHepOM B 3To 061acTu cynTaeTca M3Bec
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XX| Facblp Ka3aK npo3acblHAAafbI
NO3TUKANbLIK I34eHICTepP

MepreHoBa Caman onamaHoBHa
M.BTemicoB aTblHAafbl baTbic KasakcTaH yHMBepcuTeTiHiH, 7M01701 — «Kasak Tini meH
aaebueti» BB marucTpaHTbl

Kasak aaebueti — anem oaebueTiHiH arkbipamac benuweri. FuiabiMW MHTErPALMANDBIK,
yaepicTep KylenreH Kasipri TycTa npo3asiblK LiblFapManapsa NaHapasblK Herisge tangay »acay,
aHa apHaMeH Jambin OTbIpFaH KasaK a4ebueTiHiH, beTmanbicbiH baramaay VUiH faHa emec,
24e0MeT Tapuxbl Typasbl TYLLbIMAbI TYXKbIPbIMAAP Kacan, 6onawarbiH Hboaxkay yWiH Ae MaHbI3abl.

Kasipri TaHAa Kasak o4ebueTTaHy fblbIMbIHAA Ka3aK KepPKEM Mpo3acbiH 3epTTey
eHbeKTepae Toyenci3aikTeH KeWiHri Kasak aa0eueTi JereH TipKecTi KoAZdaHy Xui ahTblnadbl.
ToyencisfikteH KeMiHri Kasak npo3acbiHblH, JamMyblHa s4ebueTimisfiH, bipHelwe TO/KbIHbI aT
canbICTbl. Tayenci3aiKTiH, anfallKkbl *blAgapbiHaH KyHi OyriHre AeniH Kasak agebueTiHe Kanam
TapTKAHAAPAbIH KaTapblH CON KEHECTIK Ke3eHHIiH, anbinTapbl, 60-70-80 biafbliap O©.Kekinbanysbi,
lU.MypTasa, M.MarfayuH, K.*Kymaginos, T.HypmaraHbeToB, T.6. Kypalabl. Onap ©TKeH facbipablH,
60-80-blngapbl KO/blHa Kanam asnbin, a4ebueTke apanackaH, Kasipri sgebueTTiH, afa OybiH
eKinaepi KoFaMHbIH AepTiH XanKbiMeH bipre emaeyre, KMbIHAbIKTaH LLUbIFY *KOJbIH KBPCETYre Tafbl
[a aT canbickaH eai [1,15 6].

An, 80-blnaapaaH 6epri KEHECTIK Ke3eHHiH TOKbIpay YaKbITbiH BacblHAH ©TKepreH, con
KEHECTIK Ke3eHHIH COHfbl KblAAAPbIHbIH TaAIMIH Kepin, Tayenci3diKTiH anfallKkbl XblAaapbl
aaebueTtke KenreH [.AmaHTan, A.Kemenbaesa, H.KyaHTalynbl, O.bl6bipalibiMmynbl, T.0. eKiHLWi
TONKbIH 94ebueT neH pyxaHW MIAEHMEeTTIH HapblK 3KOHOMMKANbIK KaTblHAcTapfFa Kelly
KeseHiHaeri eTneni yakblTTbl HacbiHaH eTkepdi. An, Toyenci3dik KeseH, saebueTiHiH YWiHwWi
TONKbIHBIH — Tayesnci3aik anybimbizbeH bipre ayHWere KenreH facblp ypnaktapbl Kypanabl. Con
cebenTi KeniHri *Kblngapbl Kayaan ecKeH »Kacbll ecKiHAen Kanamrepsep LWOFbIPbIH TaYENCi3aik
KeseHiHaeri aaebueT ekinagepi aen angap Taryfa TONbIK Heri3 6ap. Cebebi, KeniHri ¥ac TONKbIH
Kaslamrepaep TayeNCi3AiKTiH TamMblpaHaH HapP asbiM, ePKiH endiH Kanamrepi peTiHae KanbinTackin
Kenepni. Mac TOAKbIH Kanamrepsiep LWblifFapMallblAbliFbiHAA a3y MaHepi, Ol  MaHepi,
aHaWbINABIKKA KYMap/blK, 9NeMAIiK aaebueTTeri KaHa afbiM OarbITTapabl Urepy ASCTYPi aHbIK
banKkanagpl. byn WbIHABIK. ONTKEHI, Kelleri KeHEecTiK KeseHae 6opi coupeanmsre TaHbl/faH
KepKkem a4ebuneTTiH, asfbiHAa anbiHb6acTal LWbIHXbIP TycayablH, 6onfaHbl Bapliara aaH. OpuHe,
Kepkem aaebueT o KeseHae Ae TYWbIKKa Tipeni, *aHa afbim 6arblTTapabl Kabblngan aamasbl
aereH ce3 TyblHOamaybl KaxeT. MaHa MOAEepHM3IMAI YCTaHFaH Kanamrepsep LWOFbIpbiH A.
Cynerimenos, O. beken, [1. Ncabekos, K. Mckakos, O. Kekinbaes, T. 964ikoB Tafbl HacKanap
TONbIKTbIPAbI. Kaszipri kepkem npo3aga 6aTbin Typae 3sKcnepumeTTepre 6apy ypAici aHbIk,
HbanKanaapi.

Kasipri »kac TONKbIH Kanamrepaep npo3acbiHAa Kasipri KOFamHbIH, LWblIHAbIFbI OapbIHLLA
KeHiHeH Ko3fanazbl. Fanbim A. [cMaKoBa NOCTMOAEPHUCTTIK 94ebMeTTe WaFblH *KaHP anfa WbIKTb
[ereH nikipAi anTaabl. OpMHe, XKac Kanamrepsep LblFapMallblablFbiH Tanaay 6apacbiHAa SHriMe,
3CCe, HOBeNIe, MHTeIeKTYyanabl Npo3a YArCiHAE »Ka3blafaH WblFapmManapsa Kesiremis.

Kasipri »ac KanamrepnepgiH, Npos3a canacbiHAa TYPAi aHPAbIK i3geHicTepre Oapbin,
BVriHT 3aMaHHbIH, ©3€KTi TaKblPbINTAPbIH, KOKEMKECTi Macenenepid KepKemaik TypFblaaH Urepyi
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epeKlle aTan oTKeH OpblHAbl. Onemaik aaebu ypaicneH bipre gambin OTbIpFaH Kasipri Kasak
Npo3acbiHAa caH TypAai TeHaeHUMANap 6eneH anbin keneq,.

Kasipri Kasak npo3acblHA4Afbl *KaC KanamrepaepdiH, *XaHpablK TYPAiK 3KCNepMMeHTTepre
6aTblN Kagamaap Kacaybl, aJaMHblIH, iLLKI PyXaHW 91eMiH TaHyFa YMTbIAYbI, MCUX0aHaNN3, Kerinkep
0bpa3sblH comaayaarbl }aHa HbllaHAap MeH KOPKeEMAIK Kypandapdbl KoAaaHyAasbl TaCiNAEPiHiH,
COHbI/bIFbI, TiN, TAKbIPbIN KYHAPbIH i3aeyaeri nipimaepiH TaHy Kasipri oa4e0bueTTaHy fblbiMblHAAFbI
©3eKTi TakblpbiNTapablH, 6ipi. *ac KanamrepnepaiH Npo3agarbl agam 60AMbICbIHA YHiNYi, pyXaHu
YOHE KaH aneMiHAaeri KymbaK KynuanapbiHa eHy, Toyeci3aik Xbl1aapblHaH KeMiHr KoFamablK,
emipAaeri aneymeTTiK, TYPMbICTbIK, CadaCk emipai 3epaeneyaeri actapblibl MOHMITIH, CUMBOJINKA,
MHTEpNpeTaumns, PEMUHUCUEHUMA KyDbIIbICTapbl, AFHU MNOCTMOAEPHUCTIK TeHAEeHUMANap
epekllenirii - 3epaeney Kasipri 3epTrey KymbiCTapbiHaa 6acTbl Haszapga 60nbin,  Kac
KanamrepnepaiH, KaHalbln GopManblK i3AeHicTepiH apHalbl  3epTtey  6i3giH  FblabiMK
MKYMbICbIMbI3bIH, KOKEMKECTINIMH alKblHAaN Tyceai.

XX| facblpAasbl Kasak npo3acbiHblH, HEri3ri gamy HafbiTbl MEH KOPKEMUIK epeKLLeniKTepiH
3epTTereHae 3epTTey HbICaHbIHA KaC KaslaMrepaep anblHaTbiHbl ce3ci3. COHAbIKTaH 3epTTey
MaKanaHblH, 6acTbl MaKcaTbl — Kasipri Kasak aaebueTiHaeri Kac KanamrepnepaiH, *KaHallbin
KePKEMAiK i3AeHICTEPIH aLLy.

Ka3sipri Ka3aK npo3acbiH 3epTTey bapbiCbiHAA TOMeHAgeriaeln bipHelle macenenepre Hasap
aygapy  KaxkeTTiriH - 6alikanMmbiz.  Cebebi, Kasipri Kasak nposacbiHaarbl  HanKanaTbiH
TeHAEeHUNANAPAbIH HETI3IH eCKEPYIMI3 KaXKeT.

EH anabIMeH, Tayenciaaik blaaapbiHAaFbl KEPKEM 34eBUETTIH Kannbl Aamy
TEHAEHUMACbIHA WOy, ASCTYP MEH KaHallblNAblK MaceneciH Tapuxu-saebu gamy MNpPOLEC
TypfbiCbiHaH Baframaay; EKiHWIAEH, Kac KanamrepnepaiH WbifapMallblblFblH TaNAayFa apHaAfaH
CbIHM MaKananap, VKbiMablKk MOHOrpadumanap MeH fbibiIM1 AMccepTaumanapaarbl Aepekke3aepai
3epAeney MaHe KymeneyaiH, KaxkeTTiniri. OnTKeHi, e3imisre aeniHri 3eptrey eHbeKTepre Hasap
ayaapy apKplabl Kasipri aaebumeTTaHy fblbIMblHAAFbI OPTaK TMNONOTMANBIK FbIILIMU MAEANaPAbI
aHbIKTayfa  MYMKIHAIK  Tyadpl. MKac Kanamrepiaep  WblFapMallbIAbIFblH - TUNONOTUANDBIK,
CanbICTbIPManbl  TypFblAaH  Tanzay, KaHPAblK i34eHicTepi, o4ebu  OeillHe  Kacaypaafbl
epeKwenikTepi, TiNAIK, CTUABAIK, 3CTETUKAbIK KaTeropMAChl TYPFbICbIHAH ThiH, K&3KapacTap neriHe
YHiNy apKbiabl 6i3 3epTTey KYMbICbIMbI3AblH MaKCcaTblHa KeTe anambi3. YiWiHWi Ha3ap ayaapaTbiH
MaCeJie - Kasipri »Kac KafamrepsepiH aHrime, XMKanT, POMaH XaHPbliHAAFbl *KaHallbla 6afbITTarbl,
TblH, MasmyHAafbl LblFapMallblIbIK i34eHicTepiHe ©Oara Oepy; TepTiHWIAeH, Kasipri »Kac
Kanamrepaep npo3acbiHAafbl OMIp WbIHAbIFbI MEH KOPKEMAIK WeLliMai *KeTKizyaeri Gopmanblk,
TYPAIK i34eHICTEPAIH KOPKEMIIK AeHIEeNiH aHbIKTaYy.

Kasipri »kac kanamrepnepmit, atan aitkaHaa, Epbonat o0b6ikeHynbl, Kaabipa LamypaTosa,
bakbiToek Kaapblp, JocxaH HKbinkbibal, oniwep Paxat, CadumHa AkTal, ayaip Haptain, bepikbon
baTtaH T.6. Ka3ipri Npo3aga e3iHAiK XaHallbl/bIK i34eHICTepi XaHe eHIMAI Xa3ybIMeH Ke3 Tycin
X}ypreHaep aeyre 6onasbl.

Kasipri »kac Kanamrep/iep Npo3acbiHblH, HETI3M TaKblIPbINTbIK apHanapbiHa yHinep 6osncak,
agamrepuinik, TaHbIM, Kasipri KOFambl KalnaraH Napakop/blk NeH AaHFa3asblK, *KaFbIMMNa3ablK
NeH KacaHablablK, T.0.Mmacenenep KeHiHeH Ko3fanagpl. Mbicanbl, Kasipri npo3aaa 6alkanatbiH
ypaic maenanibl Keminkep yfbiMblHA eki YWbITbl Mikipae Kapangbl. Mbicanbl, »Kac Kanamrep
EpbonaT 96ikeHybIHbIH, « MUHUCTP» AereH aHriMeciH anbin Kapacak, aHrime 6acTbl KeminkepiHix,
HaKTbl ecimi aTanmanabl, BipiHWI »KaKTaH OaaHAanfaH MeHre KypblifaH. Keninkep «meH» Bip
MeKemeeri Ke300AyLLbIMbIKTbI, *KafbIMNaAbIKTbl, MAapakopAbIKTbl, Oip ce3beH, alTKkaHAaa, Kasipri
KOfamJafa ToH eKeHiH allbin KepceTedi. MeH KelinkepaiH KoKaHachlp apKeTi apKblabl KOFamaafbl
Kenbip saHaapablH, iLUTEN ThiHFaH KeMNiH, Kenbip *KapamcaKTbIK KblbIKTapAblH OFall KepiHicTepiH
CblHfa anaabl. MUHWUCTP Keneai Aen ana wWankblH 60NFaH VXKbIMHbIH illiHAEe Genykal cencok,
VKbIMHbBIH, TipJliriHE KOMKaHaCbIp/bIK KeMin TaHbITKaH «MeH» KeWlinkepaiH, TipAairi abcypa,
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WbIHABIKKA *aHAcnamTbliH KYAKire KypblifaH. byn epae Kac KanamrepaiH, esiHe AeniHri aHrime
09CTYpiH Wwebep MeHrepreHi aHbik barikanaabl. [ynaTt McabekoB aHrimenepiHaeri abcypTTbik,
KeninkepnepaiH, cankbiMasak Kyihre Tycyi, sapuMHe LWblHalbl emipae Typa COn Kynae KepiHbeyi
MYMKiH. bipak noctmoaepHuM3am saebun ypaiciHae KesgeceTiH 24e0M OMbIH, ©3iH ©3i asmal
CbIHAYLWbINIbIK, TOPTECKINIK, caTMpa aHblK balkanaabl. Epbonat 96iKeHy IbIHbIH, OCbl dHTiMeciHAe
«MeH» KeninkepdiH KypT wWabbinbin Kapbanac KyM KewKkeHae, KaHbl KanamMaWlTblH HOPCEHI
bipeynepaiH, akblAbIMEH iCTEMMIH, *KafbIMMa3AblK *KacaMbIH A€M, acbipa cinTeyi WbIHABIKKA
Kenmece Ae, KerinkepiH con KOofamiblK il Mepe3 aypyfa AereH KapcCbliblK dpeKeTi aHblK,
bankanagpl. Mbicanbl: «EH TOMEH »KaKTa, Typa LWbifa HGepicTe, eciKTiH, Ke3iHAe OTbipaTblHMbIH.
AnabiMHaH fibinblngan etin 6bapaabl. JeHem aip eTe TycTi. KyTKeH opanbim a4ipa Kanbin 6apadbl.
TymaHaaHFaH OonawarblM Ke3 andbima OyablHFbIP cafbiM 60N enecten Kangbl. HKyperim
AeHeMHeH BeniHin, ocbl MUHUCTPMEH Dbipre KeTin 6apa »aTkaHdan. MaHcbI34aHbIin OPHbIMHAH
TeHcenin KeTTim. Con BYNbIHFbIP CafbIMHbIH, iWiHAE Wallbl YPNKWin anenim xypreHaen. «Opanapl
Kibepin anmal» penai epbuin. [depey ecimai »KubIN yArepaim ae «MUHUCTPAI XibepmeHaep,
akcblnan — KyTiHAep,  Tamak  iWnen  KeTin  KajamacbiH,  Gannan-maTacaHgap  A4a,
TaMaKTaHAbIpbIHAAp» Aen 6ap AaycbiIMMeH afail canabim» [2], Aen Keneni Ae, ofaH dpMeH
aFbIMNa3AblK *Kacayabl OIMENTiH KeninkepaiH, 0NKbl iC SpeKeTTepi epikci3 Ky/Ki, aaHbIWTbl Xanai
TyAblpaabl. Byn Kasipri Koramabl AeHAen anfaH aypyablH, 6ip napacbiH CypeTTey eKeHi Aaycbi3.
AFHM XKafbIMNa3aplK iC 9PeKeTTiH, ONMNO3ULMANBIK OMbIH TICINIH KOAJaHY apKbl/bl LbIHANbI BMIP
KYObI/NIbICbIH KeTKi3in OTblpFaHbl aHbIK.

«[ayCbIM TbIHbILL KEHICTIKTI ¥Kapa, apbl KapaW KaHfblpTbIM, ayaZla KanblkTan bapa »aTTbl.
CocblH acepi KaHaan 6onapl eKeH Aen Kafanai Ke3 KyripTTiM. bapabifbl MafaH aaHbILWTbI KelinTe
Kapai KanbinTbl. bacTbifbIMHbIH, epHi XblOblp eTe TycTi. AnpeKkTopablH, 6ackl KexeH, eTTi. lwTen
Kbl3faHAbl Aen Tyhaim» [2] aereH y3iHAiAEH KafbIMNa3ablKTbiH caTMpara KypblafaH obpasbiH
«MeH» KeWinkepi apKblibl TaHbiTaabl. On MeH KerinkepaiH apfbl KafblHAA KaHLWa «MeH»
Keninkepsaep, Kasipri Kofamaarbl OpTambl3aa KypreH obpasaap b6ap. bipak Kasipri KoFramaa oHaan
TYCiHIKTEP KanbIiNTackaH Mopanb/blK HOpMa peTiHae Ae KabblngaHybl MyMKiH. KanbiH bykapa MaH
Hepe Me, aHriMme apKaybl OCbiHbl MeH3enai. ABTOpP aHrimeaeri «MeH» 06pasblHbIH Ty1a 6oMbIHAH
iLKi KapCbINbIKTaPbl CE3iMiN TYPFaHbIH allblK alTbin, Typa SA4INAIKTI *KaKTaylbl peTiHae cenneTin,
KeninkepiH repoinbik 0bpasaa KepceTce, aHrMe apKayblHAa XacaHablbIK, 8/14e Bip 0NKbl TYCTap
KepiHepi aHbIK.

OHrimeae aBTOP KOAJaHFaH Kenbip ce3 TipKecTepi Kasaky TaHbIM TYCIHIKTIH 60ay peHKiH
apTTbipy Aa KbI3MET eTeTiHiH 6aKkaimbl3. Mbicanbl, «TabaHbl KYPEKTEN» TOPT bl OTTi, MUHUCTP
TYpFal, MEKEMEMI3Te «KYWAereH Cubip» Aa KipreH »oK», «Onban, »)yHiH4i kKamnut. MblHay He,
apyak, Kycan apbubin. Cemiz kepceT e3iHAi. Typa Tanackblll uttep uttep Kycan! [an conai
ryxkipen! on, 6ane. [eHeHai kopbubiT. Monogeu. TiK ycTa, MWUHUCTPAIH angpiHAa yATKA
KanAblPacblH O MblHA TYPIHMEH»ZEN KayblPbIHbIM MEH WUbIKTapbIMAbl MbITbIM, MbITbIMN Kibepai
[e Tblpafrannan o3 »KeHiHe KeTTi»[2]. ATanfaH y3iHAinepae MaHMSTIH 0apbl aHbIK. Xanblk,
[aHanblFbIHAAFbl «6epi apbIKTbIFbIH BiNAIPMEC, KeKe XKYHIH KamnanTap» AereH makanajarbl oM
NAEACbIH, aBTOPAbIH ©3iHAIK KondaHbickl 6alMKkanaabl. XanblK AaHanblFblHAAFbl HAMbBICKOMbIK, €P
a3aMaTKa ToaH Kbl/IbIKTbl, aBTOP Ka3ipri KONA4aHbICTA XafblMMa3ablK peTiHAe anadbl. OpUHe, Kasipri
3aMaHfbl Kelinkepnepae e3iHLWe epnik, HaMbICKa TblIPbICKAHAbIK KEMin TaHbITbIN KYPreHi xak.
Bipak, KiM YLWiH, He yWiH? Kofamaafbl HAMbIC AereH Mace/1eHi apKim e3iHLle TycreH 3amaHaa emip
Cypin OTblpFaHbliH aBTOP/bIH OCbl Hip OMAapPbl apPKbI/bl KB3i KapaKTbl OKbIPMaH TyCiHe anaabl.

MocTMoAepHM3MIe TaH KyObinbiC AaMblH YAriNepAi any, CON apKblabl KeTKi3yre TbipbiCy
YKOFapblaa aTanfaH aBToOp LblFapMallbliblFbiHAa Baikanaapl. KbiCKa FaHa aHrime apKaybiHa YaKeH
YK apKanayfa Typap/blK KOFaMHbIH AepTiHe alnHanfaH Keneni Takblpbin KeTepinin oTbIp.

KopbiTa anTcak, »kac Kanamrep Epbonat 96iKeHyNblHbIH «MUHUCTP» SHrimeci Kasipri
NOCTMOAEPHUCTTIK BafbITTa Ka3blAFaH TyblHAbINAPAbIH KaTapbiHaH TabblNaTblH KOPKEM TybIHAbI.
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KanamrepaiH, WafblH SHriMeciHAeri Tif KOAAaHbICbl, CTUAbAIK epeKLlenikTepi Kasipri nposaia
NOCTMOAEPHUCTTIK BaFbITTbIH, AEHAEN eHreHiH aHblK BanKkaTaabl.
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Resume
The correct selection of agrometeorological factors, irrigation techniques and regime is important
for obtaining a quality harvest of agricultural crops, taking into account the current global climate
change.

The primary determinant of agricultural development is the achievement of a high level of
production, which will enable the population to meet their demand for food products, while the
industry will be provided with agricultural products.

Consideration of evapotranspiration is an important factor in determining plant water
requirements and water availability.

18 stages of practical determination of evapotranspiration were determined in the pilot territory
of Doesi village: stage 1 - average temperature of the day; Stage 2 - daily average solar radiation
(RS); Stage 3 - wind speed (U2); Stage 4 - Slope of saturated steam pressure curve A; Stage 5 -
atmospheric pressure (p); Stage 6 - psychometric constant y; Stage 7 - (DT) auxiliary report for
determining the duration of radiation; Stage 8 - (PT) auxiliary report for determination of wind
duration; Stage 9 - simultaneous influence of temperature and wind speed ETO; Stage 10 -
Saturated vapor pressure obtained from air temperature data; Stage 11 - actual vapor pressure
(ea) based on relative humidity data; Stage 12 - Earth - Sun's inclination (6); Stage 13. Conversion
of longitude from degrees to radians; Stage 14 - sunset angle; stage 15 - extraterrestrial radiation;
Stage 16 - solar radiation on a cloudless day (Rso); Stage 17 - pure short-wave radiation (Rns);
Stage 18 - pure reflected long-wave solar radiation (Rnl);

Knowledge of environmental factors and their practical use from an agrobiological point of view
is very important for normal plant growth and development. The selection of existing, used, less
used and unutilized soil water-aerial regime, based on scientific foundations, ensures the increase
of soil fertility.

Economical and efficient use of existing water resources is directly related to operation and
proper design of irrigation systems.

The agro-climatic resources of the Shida Kartli region are effectively used in the paperin order to
correctly determine the plant's water requirement taking into account evapotranspiration.
Keywords evapotranspiration, solar radiation, temperature, air humidity, wind speed.
Atmospheric pressure, psychrometric constant, vapor pressure, non-terrestrial radiation,
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Introduction

Georgia's agriculture has been affected by global warming, changes in atmospheric
precipitation, air temperature, solar radiation and climate indicators have affected the yield of
agricultural crops.

The primary determinant of agricultural development is the achievement of a high level of
production, which will enable the population to meet their demand for food products, while the
industry will be provided with agricultural products.

Everything can be achieved if we first create a water-aerial regime for the plant in the soil.
Water is one of the main, manageable, priority units of the main factors necessary for normal
plant growth and development. Consideration of evapotranspiration is an important factor in
determining plant water requirements and water availability.

Knowledge of environmental factors and their practical use from an agrobiological point of
view is very important for normal plant growth and development. The selection of existing, used,
less used and unutilized soil water-aerial regime, based on scientific foundations, ensures the
increase of soil fertility.

Economical and efficient use of existing water resources is directly related to operation and
proper design of irrigation systems.

Due to the topicality of the topic, it is necessary to effectively use the agroclimatic resources of
the Shida Kartli region and the hydrophysical indicators of the soil to correctly determine the
plant's water demand, taking into account evapotranspiration.

Taking into account the fact that the improvement of soil conditions can be temporary or long-
term depending on the use of all hydromelioration measures.

Main part
It is very difficult to measure evapotranspiration, special tools are used to measure it,
despite the difficulties it is very important for ET assessment.

Despite the difficulties, the stages of practical determination of evapotranspiration were
defined for the first time during the experiment in the pilot territories of Doesi and Bodbi
villages:

Stage 1. The average temperature during the day is equal

T ast T gos
Ty = —"5— (1)

where - average air temperature (OC per day);
- maximum air temperature (OC per day);
- Minimum air temperature (OC per day).
Stage 2. The average solar radiation (RS) for 24 hours of the day is obtained from meteorological
data. The conversion is done when the solar radiation is converted into watts per 1 m2 (RT m-2
day-1).

Ry(Ggssxme9emo 8% oo t) = Rs(g9¢90 7 0r1)0,0864 (2)
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Stage 3. Wind speed (U2) during the day - should always be taken into account at a height of 2m
and is determined by the attitude

4,87

U, = S EE—
2 hin(67,8h-5,42)

(3)

where, U2 - wind speed at a height of 2 m from the soil surface, m/s;

- the wind speed is higher than 2 meters above the soil surface, m/s;

h - height of the wind speed from the surface of the soil (mph).
Stage 4. The slope of the saturated vapor pressure curveA - this is when the relationship
between saturated vapor pressure and temperature is established to determine
evapotranspiration and is equal to

4098[0 6108exp(17’272TM)]
’ T 1s5e—287,8

A=
(T ys5—237,8)2

(4)

where T average is the daily temperature

Stage 5. Pressure Atmospheric (p)-atmospheric pressure is the pressure caused by the weight of
the Earth's atmosphere. We should always take the average value of the atmospheric pressure
according to the location. Atmospheric pressure at a certain height above the earth's surface is
determined by:

293—0.00652] 5,26

P=1013 |55

(5)

Stage 6. Psychrometric constant y is the amount of energy required to increase the temperature
of a unit mass of air by 10C, it is the specific heat at constant pressure. value for the given
location and is equal to

y == =0,000665p (6)
where: y - psychometric constant, kPa/CO;
A- psychometric constant;
U2 - wind speed at a height of 2 m from the surface of the soil.
Stage 7. Auxiliary report (DT) for determining the duration of radiation
Stage 8. Auxiliary report (PT) for determination of wind duration - calculation of wind duration is
necessary to facilitate evapotranspiration Wind duration is determined by dependence

A

DT = ———
A+y(1+0,344U,)

(7)

where, A - the slope of the curve of saturated steam;
Yy - psychometric constant;
U2 - wind speed at a height of 2 m from the soil surface;
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Stage 9. Simultaneous influence of ETO temperature and wind speed-temperature, the
simultaneous action of wind affects evapotranspiration and is determined by the dependence

T= (T,,;i(;n) U (8)

where, - average daytime temperature.
Stage 10. Saturated vapor pressure based on received air temperature data; Saturated vapor
pressure is calculated based on air temperature

e(T) = 0,6108exp |

17,27T
T+237,3] (9)
where: e(T) - saturated vapor pressure according to temperature (T) in kPa;

T- air temperature (0C).
air max., min. It is equal to the average value of the saturated vapor pressure depending on the
temperature

17:27T&)jb 17,27T g,

e(Tap) = 0,6108exp[ ] (10) e(Tas) = 0,6108exp | | (11)

T asq1s T go6
where: Tmax - maximum air temperature per day (oC);

Tmin - minimum air temperature per day (oC).
Vapor pressure avg. Values in decade, month, week and day are defined as average daily air max.
and in the corresponding period of min. temperature.
Stage 11. According to the received relative humidity data, the actual vapor pressure (ea) - the
actual vapor pressure is determined, depending on the relative humidity:

RH g5 RH
e(T ﬁoﬁ)ng'l' e(Ta) [ 106(;75]

€q = (12)

2
where: e_a - actual steam pressure, kPa;
e(T_min ) - min. Saturated vapor pressure at temperature (kPa);
- relative humidity maximum (%);
RH_min - relative humidity minimum (%);
We should always take into account the caveats when using the error time of the thermometer

RH gy 15

oo (13)

€q = e(Tﬁnﬁ)
We use time

_ RHy,y|e(Taop)+e(Tayn)

€a = oo [ 2 ] (14)

If the daily minimum temperature is close to the dew point then we should use the dew point
temperature which is equal to

eq = e(T45,)0,6108exp [%]

T g06

(15)
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Stage 12. The inclination of the sun (8)- and the relative part of the retrograde sun are
determined by the relationship:

21T . . 21 .
d, =1+0,033cos —j (16) § = 0,409sin (=j - 1,39) (17)

where: j - number of days in a year (365 or 366-1.01 —31.12).
Stage 13. Conversion of latitude from degrees to radians - the latitude expressed in radians is
positive for the northern hemisphere of the earth, negative for the southern hemisphere.
Converting degrees to radians is equal to
1 radian=m/180 (18)
Two types of examples are given

13°44N =13 + 44/, ) = 13,73 (19)
220545 = (=22) + (34/g0) = —22.90 (20)

Stage 14. The angle of sunset is determined by attitude
wg = arc cos[—tag(p) tag (8)] (21)

where ¢ - latitude expressed in radians;
6 - angle of inclination of the sun;

Stage 15. Non-terrestrial radiation - non-terrestrial radiation for different latitudes at any time
of the year, we can estimate the constant of the sun and the inclination of the sun at a given
time of the year, which is determined by the relationship:

24(60) Gscdr [(wsSin(PSin5) + (COS(pCOS6Sian)] (22)

R, = -
where - extraterrestrial radiation (megajoules m-2 day-1);
Gsc - solar constant 0.0820 (megajoule m-2 d-1);
dr - Earth-relative part returned behind the Sun;
s - angle of sunset;
- latitude [radian];
- angle of inclination of the sun;
Stage 16. Cloudless Day (Rso) Solar Radiation - On a cloudless day, solar radiation must be taken
into account, which is equal to

R, = (0,75 + 2.107°2) R, (23)

where, z - height above sea level, m.
Ra - extraterrestrial radiation (megajoules m-2 day-1);
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Stage 17. Short-wave radiation (radiation) (Rns) Pure-pure short-wave radiation, resulting from
the balance of incident, reflected solar radiation and is equal to

Rps = (1 — a)R; (24)
where R_ns - pure short-wave solar radiation. (megajoule m-2 day-1);
a - reflection coefficient (albedo);
R_s - solar radiation;
Stage 18. Reflected long-wave solar radiation ( Rnl ) clean - water vapor in clouds, carbon
dioxide, dust, which are long-wave radiation absorbers, increase the energy of long-wave
radiation. Stefan Boltzmann, who drafted the law, made corrections to his law. Dependence is
written as a relation between two factors

4 4
TosK +Tgo6K

R,=0c [T] (0,34 014,/eg) [1357= +035]  (25)

where, Rnl - reflected long-wave radiation, [megajoules m-2 day-1];
o - Stefan-Boltzmann constant [4,903.10-9 megajoules K-4m-2 d-1];
T max - maximum absolute temperature during 24 hours, [K=0C+273];
Tmin - minimum absolute temperature during 24 hours, [K=0C+273];
e_a - actual pressure of steam [kPa];
R_s-incoming solar radiation [megajoule m-2 day-1];

- solar radiation on a cloudless day [megajoule m-2 day-1]

/ - relative short-wave radiation.
The difference between short-wave and pure long-wave radiation is determined by wavelengths
R_n=R_ns-R_ng(26)
where, - pure short-wave radiation (megajoules m-2 day-1);

Rn-radiation pure long-wave (megajoules m-2 day-1);

When there is pure radiation, then the evaporation equivalent is determined by the relationship:
R _ng=0.408R_n
Rng - pure radiation (mm.day-1);
Calculation of ETo according to Penman-Monteith method

The study of agroclimatic characteristics of the village Doesi was carried out on the basis of
direct observation during the vegetation period, which is presented in the form of a table.
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Agroclimatic characteristics of the village of Doesi in the growing season of 2023

Table 1
Agroclimatic characteristics IV V VI VI Vi L ivavi
Duration of sunlight (hours) 192 | 234 276 | 296 | 291 | 1289
Average air temperature 194|117 |19.1 | 20.6 |23.8|19.10
absolute maximum air temperature 21 27 29 35 35 147
absolute air min. temperature -1 1 8 11 15 34
Sum of active temperatures (=10°) 123 | 239 603 | 720 | 536 | 2121

Number of days with >0.1mm atmospheric
precipitation
Number of days with 25 mm of atmospheric

3 13 13 14 3 46

o 1 6 7 2 2 18
precipitation
Total atmospheric precipitation (mm) 7.7 |108.4|98.4 |42.6|18.1|275.2
relative humidity (%) 67 69 70 69 68 343
Number of days with moderate wind (4-8 11 20 71 26 15 93
m/s).
hydrothermal coefficient 08 |46 17 o7 losa |16

Calculation of ETo according to the Penman-Monteith method on a 24-hour time scale.

The necessary meteorological data consists of:

e Air temperature: maximum (Tmax) and minimum (Tmin) daily air temperatures.

* Relative humidity: Daily average vapor pressure (ea) derived from psychrometric, dew point
temperature, or relative humidity data.

e From wind speed: daily average wind speed measured at a height of 2 m during the last 24
hours (u2).

e From radiation: net radiation (Rn) from measured solar and longwave radiation or actual solar
duration (n). Latent radiation (Ra) and daily hours (N) for a particular day of the month are
calculated according to Equations 21 and 34.

Since the magnitude of the daily soil heat flux (G) beneath the grass surface is relatively small, it
can be neglected on a 24-hour time scale.

(27)
0.408A(R, - G)+y L'ffg(e: €,)
A+y(1+034u,)

where
ETo - potential (control) evapotranspiration [mm day-1];
Rn - net radiation on the surface of culture [mgj m-2 day-1];
G - intensity of heat flow on the soil surface [mgj m-2 day-1];
T - average daily temperature at 2m height [0C];
u2 - wind speed at a height of 2m [m/s-1];
es - saturated vapor pressure [kPa];
ea - actual vapor pressure [kPa];
es- ea - saturated vapor pressure deficiency [kPa];
A - slope of the vapor pressure curve [kPaOC-1];
V - psychometric constant [kPaOC-1].
Evapotranspiration (ETO) was calculated according to practical steps and an example of its
report is shown in Table 2
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Table 2

Kaspi municipality, Does village, taking into account the meteorological data of August 1, which is located at 41°

56'6" N, 44° 14" 37" ) 0C

580 meters above sea level

Maximum air temperature Tmax 35 oC

Minimum air temperature Tmin 15 oC

Maximum relative humidity RHmax 68 %

Minimum relative humidity RHmin 58 %
Wind speed at a height of 10 m- 10 30/Lon
Duration of sunlight 9,6 bon/com

Wind speed conversion
Height 10 m Wind speed 10 km/h 2,78 a/§0
At standard height U2+0.748(2.78) - a/§0
parameters

Height 700 0

P 623.4 | 33>

Tmean=(35-18)/2= 27 oC

Tmean= 27 °C

A 0.209 | 303/°C

P 623.4 | °C

Y 0.062 | 303/°C

(1+0.34 U2 171 | -

A/ [ A+Y(1+0,34 U2)] = 0,209/[0.209+0.062(1,71)] = 0.663 | -
Y[A+Y(1+0,34 U2)] ==0.062/ /[0.209+0.062(1,71)]= 0.315 | -

900/ Tmean+273)U2= 6.234 | -
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Deficiency of vapor pressure

Tmax= 36 °C
e0(Tmax)= 5,941 | 303
Tmin= 18 °C
e0(Tmin)= 2.064 | 303
es-(5,941+2.064)/2 4.002 | 303

relative RHmax= 75 %

humidity RHmin= 58 %
ea=}2.064(0.75)+5.941(0.58)}/2 2,50 | 303
Steam is deficient in pressure (es-ea)=(4.002-2,501)= 1.502 | 303
Radiation in the month of July
”30=7 ©my 17

j= 198 | -
8Mdn=42002'N.= 42.02 | ‘N
J= 198 ‘
Ra= 40.8 93% 0-2comg-1
8Mdn=42002'N.= 42.02 | N
J= 198 ‘
N= 15 Lo
n/N=13/15 0.86 -
Rs={0,25+0.50(0.86)}40.8= 27.74 | 93x 0-2c0mg-1
Rs0=(0.75+2(100)/100 000)40.8= 30,68 | 8% 8-2c0my-1
Rs/ Rso 0.90 -
Rns =0.80(27.74)= 22.19 | 93x 0-2c0mg-1
Tmax= 36 oC
TmaxK=38+273 309 K
o Tmax . Ka 38.62 | dgx 0-2c0mg-1
Tmin= 18 oC
Tmin . K=18+273= 291 K
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oT min .Ks = 33.18 | 9% 0-2comg-1
(4+ o Tmin . K4)/2=(38.62+33.18)/2= 35.9 dax 0-2comg-1
(0.34-0,14en )= 012 |-

(1.35 Rs/ Rso-0.35)= 0.864 | -
Rnl=35.9(0.12)0.865= 3,72 | 8a% 0-2c0m7-1
Rn=(22.19-3,72) 18.47 | 8ax 0-2c0my-1
G= 0 dax 0-2comg-1
(Rn - G)=(18.47-0)= 18.47 | 8ax 0-2c0mg-1
0,408 (Rn - G) = 7.53 98/com

The determination of the water requirement of agricultural crops was carried out during the
vegetation period by the method of modern evapotranspiration determination (FA056) accepted
in the world, which integrally depicts the capacity of the plant's water requirement and enables
the operation of irrigation systems with rational water consumption.

conclusion
The procedure for determining standard evapotranspiration by means of the Herman-Monteit
equation is given. The value of evapotranspiration depends on climatic conditions (solar
radiation, temperature, air humidity, wind speed). The Herman-Monteit method for determining
evapotranspiration can be considered as the most accurate, reliable practical application that is
possible for daily agricultural crops in terms of water demand, forecasting, supply and
management. 18 stages of practical determination of evapotranspiration are defined.
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