publisheragency

Norway

September, 2025

Ne 11

Oslo, Norway

3-4.9.2025

Theoretical
International HyPOtheses

Scientific

Conference. and Empirical Results



Proceedings of the 11th International Scientific Conference

UDC001.1
P97

Publisher.agency: Proceedings of the 11th International Scientific
Conference «Theoretical Hypotheses and Empirical results» (September 3-

4,2025). Oslo, Norway, 2025. 133p

ISBN 978-3-0886-0902-0
DOI 10.5281/zenodo.17118524

Editor: Mary Olafsen, Professor, Nord University
International Editorial Board:

Anja Kazemi

Professor, University of South-Eastern
Norway

Stale Shokri

Professor, Universitetslektor - Universitetet i
Sergst-Norge

Karen Foray

Professor, University of Oslo

Hosein Nilsen

Professor, USN School of Business
Aida Drake

Professor, Buskerud University College
Gjerdalen Rolfson

Professor, University College Southeast
Norway

Etty Allern
Professor, Norwegian Business School
Dr. Irmelin Kujanpaa

Professor, University of South-Eastern
Norway

I“BN 9783‘08‘ ]ﬁﬂwo
g% 20

83088"60390

Terje @ivind Madsen

Professor, Bergen National Academy of the
Arts

Sigurd Sunagic

Professor, Inland Norway University of
Applied Sciences

Miika Vesin

Professor, Norwegian Naval Academy

Dag Anderson-Glenna

Professor, Norwegian School of Economics
Mirha Seierstad

Professor, Norwegian University of Life
Sciences

Boban Tavassoli

Professor, Norwegian University of Science
and Technology

Cathrine Vikhagen

Professor, OsloMet - Oslo Metropolitan
University

Sara Stendal
Professor, University of Agder

editor@publisher.agency
https://publisher.agency/



«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025

Table of Contents

Biological Sciences

ANTBIH EMEST MEMAEKETTIK YITTbIK TABUFU NAPKIHIH TOMbIPAK SKONOTUANBIK MAFOAMDBI ..o 6

EPKUHBEKOBA AKMO/IANP KAKCHI/IbIKEAEBHA
AHAOCOBA MEPYEPT TAITATOBHA

ANTI-AGING PLANTS: BIOACTIVE COMPOUNDS, GENE-CENTERED MECHANISMS, EVIDENCE ACROSS MODELS, AND
BIOINFORMATICS APPROACHES ...t 20

DAVID APHKHAZAVA

NODAR SULASHVILI

FAREEHA AZIZ MENGAL

SANKET ANIL KADUS

LAIBA TANVEER

HANSHIKA VERMA

DEVANSHU GANJE

DEVA HARSHA UDAY GUNDLURU

Philological Sciences

OPNUMANBHBIE M AENOBLIE AOKYMEHTbI B OPUUMNANBHO-AENTOBOM CTUE ..o 45
BE3UPOBA JIEV/IA

O MEXOYHAPOAHOW NOMYNAPHOCTM COBPEMEHHOIO KASAXCKOTO MO3TA 0.0. CYTEMMEHOBA ...oovoiss 48
MALLIAKOBA AHYP KACBIMMHAHOBHA

LINGUOCULTURAL ASPECT OF THE MASCULINE GENDER CONCEPTOSPHERE. ..ottt 55

YESBERGENOVA GULNAR

Pedagogical Sciences
KOHTEKCTHBIE 3AAYM KAK MHCTPYMEHT ®OPMUPOBAHMSA GYHKLIMOHANILHOM FPAMOTHOCTM HA YPOKAX XUMWW ... 62

HYPEKEHOBA AIY/lb HbITMETY/1/10BHA
COBO/IEBA AHACTACUA HUKOJIAEBHA

PRACTICE-ORIENTED TEACHING OF SMART TECHNOLOGIES: DEVELOPMENT AND IMPLEMENTATION OF THE SMARTNEXUS
PLATFORM WITH LLM-BASED CODE AND CIRCUIT VERIFICATION ..ottt 67

DILDABEK A.K.
JELENA CAIKO
YERMAGANBETOVA ML.A.

NEW PRACTICES AND CHALLENGES IN INTEGRATING AI-BASED DIGITAL TECHNOLOGIES FOR ENGLISH LANGUAGE TEACHERS....72
ABDRAKHMANOVA SAMAL

SARZHANOVA GALYA

SHOKATAYEVA ROZA

[OECTPYKTUBHOE BAMAHWE BHYTPUCEMEMHBIX KOH®MKTOB HA JIMYHOCTHO-COLIMA/IBHOE ®OPMUPOBAHWE
TTOLPOCTHROB ... bbb bbb b s e b s bbbt 79

CAMEZIOB KAMPAH SHBEP O /1bl

Economic Sciences
CORPORATE SECRETARY AS A DRIVER OF ETHICAL STANDARDS AND SUSTAINABLE CORPORATE GOVERNANCE .....vvovveeerv, 85

BERDENOV ZHARAS GALIMZHANOVICH

Medical Sciences

BREAST CANCER: MODERN IDEAS ABOUT THE PROBLEM AND OPPORTUNITIES ITS SOLUTIONS. ..ottt 90
ARMAN KHOZHAYEV

YEKATERINA ZAYEDOVA

DASTAN TURDYKUL

SAIYN DINAMZHAN

ZHANAT SERIKKYZY

AIDANA MAILYBAYEVA

AKGULIM SAGYNDYK

AKERKE ZHAKYPBEKOVA

SALTANAT ANESSOVA

CERVICAL CANCER: MODERN POSSIBILITIES AND PROSPECTS ..ttt ettt ettt ettt ettt et sttt et e et e e neenees 105
ARMAN KHOZHAYEV

ZHANERKE TILEUGABYL

ARAINA KHAIROSHOVA

ADILET KONYRBAI

YERSIN SHAKHAN

ASSEM SAGATBAY

AYAULYM ORAZ

ANELYA SANIYAZOVA

AKZHAN ASSEMKHAN

Historical Sciences

WELL — KNOWN HISTORIAN SARA ASHURBEYLI AND MAIDEN TOWERS, A RARE PEARL OF AZERBAIJANI CULTURE ........c.cccoeee. 116
MEHDIYEVA AYTEN ALI



Proceedings of the 11th International Scientific Conference

Art History
THE ROLE OF THE OBOE IN THE KAZAKH FOLK ORCHESTRA .......cocmmnirririrrnnenenes

GAUKHAR MIUKASHEVA

TRENDS IN THE DEVELOPMENT OF MUSICOLOGY IN KAZAKHSTAN ...cocooiviniiiiainnn.
AKLIMA OMAROVA
AINUR KAZTUGANOVA

THE CREATIVE LEGACY OF THE TOGYZTARAU KUY MASTER MUSA TEKESBAYULY1

YERNAT ZHAMANBALINOV



«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025



Proceedings of the 11th International Scientific Conference

Biological Sciences

ANTBIH EMEN MEMEKETTIK YITTbBIK
TABWFU MAPKIHIH TOMbIPAK
IKONOTUANBIK HAFIANDI

EpknuHbekoBa Akmonaup HKakcbinbikbaeBHa

XMMUSA NIHIHIH, MyFanimi, negaror-3eptreyuwi, *eticy obabicbl, [TaHPUNOB ayaaHbl,
*apKeHT Kanacbl «0N10BaLKMI aTbiHAAFbI OpTa MekTen» KMM

AHpocoBa MepyepT TasnratoBHa

¥ac 3epTTeyui, 11 B cbiHbIN OKYLWbICHI, eTicy obabickl, MaHPMN0B ayaaHbl, KapKeHT
Kanacbl «[010BaLKMI aTbIHAAFbI OpTa MekTen» KMM

AHHOMAUUA. AimoiH EMes1 monblparbiHOAFbl KAPAWIPIK MeAWepPIHiH Kasipai 2padayuanaps!
bolblHWA Kapawipik, azom menuwepi memeHze xamadsel. Kofapfbl KabammaH memeHeiee
OeliiHei Ka3ba wWyHKbIpaapoelH 6apabiK KeckiHi 6olbIHWG HblAXbIMansl pocghop MenwepiHiH
OeHeeli memeHHeH eme memeHae OeliH aybimKudbl. MoFaprel KABAMMAPOa MbIAXbIMASIbI
Kanul meswepi eme ¥ofapsl, MonbIipaKMsiH memeHai kabamsiHa Kapal a3aA06l AnmeiH Emen
moneipassl WKaAAa 60lbIHWA 371CI3 KbIWKbIAO0bI, 3/CI3 CiiMini HaHe Ciaaimini monelipakkKa #amaobsl.
CiHipeiw KeweHHIH KanbyulmeH KaHbIfFybl ecimiikmepee koaalsasl, monsipakmelH 6elimapan
PEeaKUUACLIHG MHAKbIH 60aYyblIH KAMMamacsi3 emeodi, OHbIH CiHipeiuw KeweHiH O6y3bl1y0aH
cakmaliobl, MONbLIPAKMbIH A2Pe2ammasnybiHa XaHe O0HOarbl 2ymycmelH 6eKiminyiHe oiknan
emeodi. AnmeiH Emen monsiparel 6.6.0cnaHo8 ameiHOAFbl Ka3aK MoNbIpAKMAHy MaHe
Q2POXUMUA  FblAbIMU-3epmmey UHCMUMYMmblHbIH Kapmacsl 60UbIHWA Cyp-KOHbIp wenelm
KapanalieiM copmaHOaHFaH cop monsipakka (CbncH) camaodsl. AnmelH Emen moneipaseiHOaFb!
ayelp mMemanoapobiH HaAANbl HIHE IbIAMLIMAALI  HOPManapsiHeiH Mesawepi bolbiHwa
manodamarsik Oepekmep KoAalnbl KOHUEHMPAUUANAPOAa eKeHiH Kepcemmi . 2 Ka36a-wyHKbIpObIH
memeHai KabammapbeIHOGF6l Mbipblu MeAWeEPIHIH Kelbip Wamanel YaFarobIH MONbIPaKmMy3emiH
HbIHBICMAPObIH KYPAMbIMEH MYCIHOIP2EeH HOH.

TyliH ce30ep: maburu NapK, moneipak, eymyc, azom, ¢pocgop, kanud, aysip memanoap

SOIL ECOLOGICAL STATE OF ALTYN EMEL STATE NATIONAL NATURAL PARK Erkinbekova Akmoldir
Zhaksylykbaevna, chemistry teacher, teacher-researcher

Andosova Meruert Talgatovna young researcher, student of the 11th grade

KSU "Golovatsky Secondary School" in Zharkent, Panfilovsky district, Zhetysu region

Abstract. According to the existing gradations of humus content in gold-containing soils, the
content of humus and nitrogen is low. The level of mobile phosphorus throughout the profile of the
excavation pits from the top to the bottom ranges from the bottom to the lowest. The content of
mobile potassium in the upper layers is very high, decreasing towards the lower soil layer.
Saturation of absorbing complex with calcium ensures soil proximity to neutral reaction favorable
for plants, protects its absorbing complex from destruction, promotes soil aggregation and humus
fixation in it. According to the map of the Kazakh Research Institute of Soil Science and
Agrochemistry named after U.U. Ospanov, the gold-brown soil belongs to the simplest saline weed
soil (SBpsn). Analytical data on the amount of total and mobile forms of heavy metals in gold Emel
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showed that they are in acceptable concentrations. Some minor increases in zinc content in the
lower layers of the 2 pits should be explained by the composition of the soil-forming rocks.
Keywords: natural park, soil, humus, nitrogen, phosphorus, potassium, heavy metals

B©3ekminiai. ANTbIH EMen memnekeTTiK yATTbIK Tabufn napki - eTicy eHipiHAeri epekwe
KOpfanatblH Tabusn aymakr. KOpPbIKTbIH TOMbIPAK *KaMblAFbICbl 3PTYPAI Tabusn Kafgannapaa
Ka/nbINTaCKaH: LIGMENT, Tay/bl, ©3€H aHfapbl, KalblbIMAbIK *Kepaep. Tonblipak — TeK ecimaik
ecipeTiH opTa faHa emec, OYKi/l 3KOXKYMEHIH TYPAKTbIIbIFbIH KamMTaMacbl3 €eTeTiH Heri3ri
KOMMOHEHT.

Ka3aKCTaHHbIH OHTYCTIK-LWbIFbICbIHAA, MeTicyablH, OpTanblfblHAaA, |ne e3eHi meH HKoHfap
AnaTaybl TaynapbiHbIH apacbiHAa OpHaNaCcKkaH MEMNEKETTIK YATTbIK Tabuin caabak.

¥NTTbIK NapK 1996 xbiabl 10 cayipae Kypbliaabl. OHbiH, Kannbl ayaaHbl 307 653 ra, OHbIH,
iwiHae Kopfay anmasbl - 62 845 ra. On AnmatblgaH 250 KM KallbIKTbIKTa OpHanacKaH.

«AnTbiHEMEN» YATTbIK canbafbl Ka3aKCTaHHbIH, OHTYCTiK-LbIFbICbIHAQ, OpHanackaH. OHbIH,
TaburaTbl reorpaduANbIK  alMMaKTblH CcaH TypiH ©3 0OoMblHa KaMTybIMEH, 3CEMAIriMmeH
KYPTLWbINLIKTbI TaH, Kanapipaapl. Canbak aymarbiHAa TypPUCTEPAi KaTTbl Kbi3bIKTbIpaTblH Hiperei
TabWFN KypbIbiMAAap *KaHe 6alblpFbl TapUX eCKepTKilWTepi opHanackaH. OHbIH, KypamMbliHa KeTicy
AnaTtaybiHbiH cinemgepi: LWWonak, [erepec, Matain, AntbiHemen, KosHabiTay Taynapbl, YAKeH
KankaH, Kiwi KankaH, AKTay »KOTa/lapbl }KaHe eTe CUPeK KesaeceTiH TaburaT ecKepTKilliHiH, Oipi —
Anfalnkym eHeai. CoHZal-aK Wen Jana MeH LWeNeniT epAaiH Ae, Tayabl KepAiH [e acem
TaburaTblH Kepe anacbiH.Canbak aymarblHAa Tay XKyMeci MeH |ne e3eHi afbin KaTblp. ATaAMblLL
canbaK TeKk KaHa Kas3aKCTaHHbIH faHa eH, V/JKEeH YXoHe aTaKTbl KOpblfbl faHa eMec, Kasak
MaJeHMeTiHAeri baFaibl aHe MaHbI34bl Mypacbl 60/1bin caHanaTbiH anemaik KOHECKO Tisiminaeri
KOPbIKTap KaTapblHa XaTaabl.

«ANTbIHEMEN» MEMEeKeTTIK YATTbIK Tabufn napki |ne KasaHWYHKbIPbIHAAFb KYHAb
3KOXKYMEHI KaHe onapaplH BUMONOTMANBIK CaH anyaHAblfblH CaKkTay, reoMopdONOrmANbIK KaHe
NaJIEOHTONOTMANBIK HbICAaHAAP KOHE TAPUXU-MBAEHM eCKepTKIlTepai KopFay YLWiH KypblafaH.

YNTTbIK NapKTe TypucTepre apHanfaH MHOPaKypbIIbIMAbIK KelleHaep bap. ATan anTkaHaa,
KOHaKyMnep, caaxaTlbl/blK, COKNaKTap, cananbl Kenik »kongapbl. COHbIMEH KaTap, « ANTbIHEMEN»
YATTbIK Mapki enimisaeri wenai aymakra opHanackaH Kanfbli3 napk 6osbin caHanagpl. bapabik
}epnepge lne xa3blfblHAAFbl KenTereH naHgwadTapasl kepyre 6onaabl. Onap: Taynap, *asblkTap,
TOfalNap, COHbIMEH KaTap, KapaKkynpblk, KyiaH yiipaepid ae kenten kepyre 6onaap!.

Canbak dnopara 6al, oHaa »KofFapbl caTblaarbl ecimaiktepaid, 1500 Typi, «Kbi3bla KiTanka»
eHreH 22 Typi (Mbicanbl, Mycinim coinabipliebi, Konan tacnawebi, Ine 6epikapakatsl, T7.6.) 6ap.
Mapk »aHyapnap anemiHe gae 6ai. OmblpTKacbi3g4apaplH, illiHAe eH, Ken Ke3aeceTiHi —
epMeKWITapi3ainep MeH KaHAaiktep. HaHaiktepaiH, 5000-HaH aca Typi 6enrini, OHbIH 25
Typi KazakcTtaHHbIH Kbi3bla KiTabbiHa eHridinreH.

CoHbIMEH KaTap NapKTe apXeoornsasblK ecKepTKilTep MeH exenri TaHbanap »oHe
CypeTTep canblHFaH YHripaep meH Tactap ken. Cak AayipiHae canbiHfaH «becwatbip» obanapbliHbIH
canbak VWiH MmaHbi3bl 30p.LU.LLI.YanMxaHOBTbIH TapuUxM-MeMOPUaAbIK Myparkaibl OCbIHAA
OpHaNacKaH.

FblnbiMK *KOBaHbIH, MaKcaTbl MEH MiHAETTEPI.

Makcamei: AnTblH EMen KOpbIfblHbIH, TONbIPAKTaPbIHbIH, SKONOMUSA/bIK KafdalblH 3epTTen,
ONapAblH, TabUFK epeKkLLeNiKTepi MeH Kasipri sKafaanbliH aHbIKTay.

MiHgeTTepi:

1. KopbIKTbIH Tabufn-reorpadmnanblk *KardanbiHa KbiCKalla cunaTtama bepy.

2. Heri3ri Tonblpak TMNTEPiH aHbIKTay (WBNENT, Cyp, KOHbIP, Tay/bl KaHe anatosuanapl
TonbIpakTap).

3. TonbIpaKTblH 3KONOTMANbBIK KaFdanbiHa acep eTeTiH GakTopaapabl Tanaay.
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4. KopblK TOMbIpafblHbIH 6CIMAIKTEP MEH *KaHyapaap AyHWECi YWiH MaHbl3blH KBPCETY.

5. Kopray »aHe TypaKTbl NaiganaHy *onaapbiH YCbIHyY.

fblabiMUu #aHanbIFel. oba bapbicbiHAa ANTbiH EMen meMmaeKeTTiK TabuFn YATTbIK NapKiHiH
TOMbIPaKTapbl 3KONOTUANLIK TYpPFblAaH KapacTbipbliadbl. Tonbipak neH OuoanyaHTypAainik
apacbiHAafbl ©3apa HalNaHbIC aHbIKTabIM, MKEPriNiKTi 3KOXKYMe YLWiH TOMbIPAKTbIH, 3KONOTMANbIK
WHOMKATOP peTiHAeri peni Herisgeneai.

MpaKTUKaNbIK MaHbI3abIAbIfbI

1. KopbIKTafbl TaOUFATTbl KOPFay *KYMbICTapbliHa KOCbIMLLA ManimeT bepegi.

2. OkyuwblnapablH, 3KOMOTMANLIK BiNiMiH apTTbipaapbi.

3. Hepai Tvimai nanganaHy meH Kopfayfa YCbIHbICTap *Kacayra Heri3 bonaapl.

4. MekTen bafgapnamacbiHa KOCbIMWa MaTepuan peTiHae KoNaaHblnaabl.

KyTineTiH HaTuXenep

1. AnTbiH EMen KOpblfblHbIH TOMbIPAKTaPbIHbIH, HETI3r CMNATTaMachl »Kacanagbl.

2. TonbIpaKTbliH 3KONOTUANBIK aFdalbliHa 9cep eTeTiH pakTopaap aHbIKTanaabl.

3. Tonblpak NeH ecimaikTep, »aHyapaap apacbiHAasbl 6ainaHbIC aliKblHAANAAbI.

4. TaburaTTbl KOpFayFa OaFbITTaNFaH yCbiHbICTAP Bepineai.

5. ’oba HaTuKeciHAEe OKyLLblNapAa SKONOMMANbIK Oy KanbinTacaabl.

3epTTey HbiCaHbl MEH aaicTepi

3epmmey adicmepi: 0ananbIK-3KCNeOUYUAbIK, 3epmMXaH/bIK maanoay

3epmmey Hamuxcenepi. AnmoiH EMen KopbifbiHbIH, mabufu-2eo2paguAneik #aroalibiHa
cunammama

ANTbIH EMen ynTTbIK Tabusn napki KasakcTaHHbIH, OHTYCTiK-LblFbICbIHAQ, AAIMaTbl 06/bIChI
aymarblHAa opHanackaH. On Ine e3eHiHiH OH, *KafanayblHaa, oHFap AnaTaybiHbliH Cinemaepi MeH
Kinaiktac, KankaH, Lonak TaynapbiHbIH apackiHAa CO3bl/bIM XKaTbIp.

«ANTbIH-DMeNb» MEMNEKETTIK YATTbIK Tabusn napki - KasakcTaHHbIH, KeTicy obabicbiHAafbl Ine
©3eHiHiH anabblHAa OpHaNackaH MeMNeKeTTiK canbak. Mapk aymarbl WamameH 520 MbiH rekTapbl
Kypanabl. [1,3]

Knumamer: KnnmaT — KOHTUHEHTaAApbl, KypfaK. Ka3bl ©Te bICTbIK, ayaHblH TemMnepaTypacsl
+40°C-Ka aemiH keTepineai. Kbicbl CybIK, Xenqj, optawa temnepatypa -10°C wamacbiHAa. KaybliH-
WallblH Me/Lepi opTalla ecenneH XblabliHa 150—-300 m.

Hep 6enepi meH naHawadTbl: MapK TeppUTOPMACHIHAA TayAbl, LUIBNEWUT, KYMABI, }Ka3blK, *KoHe
©3eH aHFfapaapbl Kesgecedi. KankaH Taynapbl, AKTay *KoHe KaTyTay aTTbl epekiue TyCTi KoHaap
MEH XbIHbICTAp alMMaKTblH F€O0NOTMANbIK KOHE 3CTETUKANbIK KYHAbINbIFbIH apTTbipaabl. AKTay
Taynapbl — eXeri WeriHAi XbIHbICTapAaH KypanfaH, TYPAI-TYCTi OHAAPbl epeKlle Ke3 TapTadbl.

MbiHa cypeTTep - AnTbiH EMen ynTTbiK TabWfn NapkiHe ToH acem api epeKkwe naHAawadTTapabl




«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025

KepceTei. OpKaicbicbl Kobaaa cbi3bacbiMeH faHa »KETKi3e aNMalTbiH KepiHicTep MeH TyC
[1Mana3oHbIH TONbIKTbIPAAbI:

AKTay TaynapblHbiH (KOK-KbI3bl, Tycke 6ait, ait cekingj al'IK,bII'I

CapfblLL KaHe aK ToHAbl KabaTTap) TYPaTbIH «DHLUI KyMmAapbl» — TabUFATTbIH,
MapTuAbIK «Fe0N0rMANbIK MypaXKan» TaHfaxaunbin peHomeHi

CbIHAbI Nen3axkaapbl

Taynbl aMHaNaHbIH, KeH, TapafaH AMaKTafbl Tay/bl-Ke/IEKTEHTEH
KepiHicTepi, FOTybTarbl caaxaTwbliap MeH annBuanabl Aana nemsaxaapol -
TYpruaTepAiH TyCipinimgepiHeH TaHbIMaN  3KONIOTUANDBIK 3epTTey YLWiH XKaiabl GOH

MapK aymafbiHa Tay/bl, KYMAbI-LEAAI, KNbIPLWbIK Tac-Ca3apbl-Wenai naHawadTbIK KelleHaep
Kipeai. On eki Heri3ri 6enikTeH Typasabl - lne e3eHiHiH OH, *KafanayblHa *KaHacaTblH »Ka3blK, KoHe
Taynbl - MoHFap AnaTaybl MeH ANTbIHEME/N OTacCblHbIH Makpo OekTepi. *KasblKkTapaa LWafbiH
apanaplk Tay afkanTapbl opHanackaH. Mapk aymarbiHAa KapboH weriHainepi (300 MUAINOH »Kbin)
aHbIKTaNAbl, 0N1ap HEri3iHEH BY/JIKAHUTTEP, NEPMb XOHe TaCKeMip LWeriHAiNepi, KaHe HefFypbiM
KeHe weriHainep - cuayp weriHginepi. MNMapKTiH Taynapbl HeridiHeH 200-400 MMAANOH Kblnabl
KYPaMTbIH Maneo30M KblHbICTapblHaH Typaabl.

Ocimoiai meH xcaHyapnap oyHueci: OcimaikTep anemi 1800-aeH actam TypAi KamTuapbl. OHbIH,
iWiHAe CUPEK XKaHe aHAeMUK Typaep ae bap (Mmbicansl, Kemicy Kapa apwacsi).

*KaHyapnap ayHueci ne 6ain: CaKTanfaH aHAapAblH, Typaepi: MpKeBafbCKMIN MKbIMKbICHI
(KalTa KepciHAaipinreH), KynaH, apxap, KapakympbliK, CineyciH.

KycTapabliH cupek Typaepi: 6ypkiT, }amaHcapsbl, Ayazak, bynablipbiKTap.

[udpoepapuscs: Heri3ri cy apTepusacbl — Ine e3eHi. bynaktap, KilukeHTaln e3eHaep MeH
¥acaHapl cy kesaepi ae 6ap (Mbicanbl, LUbiHFbIpAay ©3eHi).

Tapuxu-madeHu MaHbi3bl: Byn aimakTa KenTereH Tapuxm eckepTkiwTep 6ap: becwaTbip
KOpPFaHAapbl, eXKeri KOHbICTap MeH Tac MyCiHAep. by MeKeH exXenri cak, YMUCiH AayipaepiHeH cbip
wepTeai.

MapKTiH, Heri3ri Tonbipak, TMnNTepi. ANTblH EMen ynTTbiK Tabufu napkKiHiH, (KOpbIK emec)
aymafblHAa apTypAi TabuFn ailMmakTap MeH naHgwadTapra 6atnaHbICTbl TOMNbIPAK, *KaMblAFbIChl Aa
2pKesnKi. MyHAa Heri3iHeH LeNenT KaHe Tay/bl aiMaKTapFa ToH Tonblpak, Typaepi 6acbiM. ANTbIH
Emenaeri Herisri Tonblpak Typaepi:
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1. Cyp monsipakmap (Cypsblnm-KoHbIp, AwsiK cyp). bysa moneipakmap wenelim ucaHe wen
30HANAPLIHA MAH. KymMObl aHe KubipubiKmacmel xepaepoe mapanraH. OpeaHUKAabiK 3ammap
a3, ecimoikmep cupek ecedi. Kapaxkym, Akmay, KankaH MaHbIHOGFbl #a3biKkmapda Ke3oeceo.

2. KoHblp moneipakmap. byn monsipaK mypi maysnel xaHe may 6ekmepi alimakmapsiHOa
mapanfraH. KyHapasineifel opmawa, kelbip wenmeciH ecimoikmep meH bymanap eceodi. LLlonak,
KankaH, KiHoikmac maynapsiHOa Ke3deceoi.

3. Tayandel ¥aHe mMaysnsiK WsIMObI-KYMOAK monsipakmap. Tay emekmepiHoe ke3zdeceoi.
KypamsiHOa ycak macmap, KublpubiK mac, weiM 6ap. Apxap, KYAaH CusKkmel aHyapaaposiH
HealsinybiHa Konalsnel.

4. Anntosuandsi-uialibiHObl moneipakmap. bya monsipakmap Ine e3eHiHiH aHFApPbIHOa HaHe
bynakmap MaHbiHOa Ke3decedi. KyHapsbl, blaFandbifbl HOFAPLI, WenmeciH ecimoikmep meH
bymanap xakcel ecedi. Kabalibl aHOapObIH, KycmapobiH Cyam MaHbIHOQ WOFbIPAAHYbIHA ceben
6071a0bI.

AnTbiH EMen aymafbiHAafbl TOMbIpAKTap WeAAi, WeNenTTi, TayNbl aHe ©3eH aHfFap/blK,
Tabusn bengeynepre conkec HeniHeai. TonblpaKTbiH, KYPambl MEH KYPblibiMbl OCbl aMMaKTbIH,
KYPFaK KAMMaTbIHa, Kep benepiHe KoHe eCiMAIKTEP ¥KaMblIFbICbIHA Tikenel 6alinaHbICTbI.

Tonbipak THNi || Tapany aiMarbl HKyHapn biN bIFbIH DKONOTUANLIK KaFaanbl
ALLBIK CYp, CYP-KOHbIP LlenenT, Ka3blIK, Tomen KypfaKLWblNbIK 9CepiHEH TO3faH,
TONbIpaK KYM/bl aiMaKTap 3po3ua Kayni bap

Tay bl }aHe Tay OpTalla To3faH, *KalblabIMAbIK
KOHbIp TOMbIpaKTap 6oKTepi OpTawa KbICHIM 6ap
w - a ) TypaKTbl, bipak WenTeci
bIMAbI-KYMAAK, Tay eTexrepi Oprawa ypaKTbl, BipakK wenTeciH
ToMbIpaKTap *KaMbI/1Fbl CUPEK
AnntoBuanabl |ne e3eHi aHFfapbl, WOraD| blnfan mon, buonornanbik anyaH
TOMbIpaKTap BynaKkTap mMmaHbl P TYPANINIK XKOFapbl

AnTblH  EmMen napkiHiH TOMbIPAK-3KONOTUANBIK, ~ XafAalblH  aHbIKTAy MaKcaTblHAA
TONbIPAKTbIH Ka36a-LWyHKbIPbl Ka3bl/bIM, TOMbIPAK KECKiHi cMnaTTanb!.
1 Ka36a-wyHKblp cekceyin OyTanapblHHbIH, KacblHAA@ Kas3bladbl. ©CiMAiKTep: cekceyin
(Haloxylon), n3eHb (Kochia), adenpa (Ephedra L.). MyHAa TOTbIFy-TOTBIKCbI3AAHY YPAICI Xypin
aTblp. BUIKTIK 651 M T.a4.K. KoopanHaTtTapsl: 43 ° 56 '30.44 «C.E.., 78 ° 28' 28.83» LLI.b. (1-cypeT)
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0-10 cMm - KYHTIpT-CYp TYCTi, KYPFaK, YCaK-TYMipLWiKTi-TO3aHabl, HOpnblagak, CycbiMasbl, ecimaik
KanAblKTapbl, yCcak Tamblpaap, 6eTiHAe yCaK KMbIPLLUbIK Tac, TaCTbl-KMbIPLIbIK TaCTbl, Keneci
KabaTKa eTyi ¥annacybl MeH Tyci bolbiHLWa banKkanapi.

10-27 cm - KyBa-KOHbIP, AbIMKbIA, Thifbi3AansaH, HOC-KECEKTi-yHTaKTbl,YCTIHTi *Kafbl OOPNbINAAK,
yCaK, OpTalla »KaHe ipi Tamblpaapbl, 6CIMAIK KanAblKTapbl Ke3aecedi, KMbIPLWbIKTaCTbl-
TacTbl, TY3 KbILKbIIbIH TaMbl3faHaa Kenipwunai, Keneci kabaTka oTyi Tyci MeH Kaliacybl
OOMbIHLLIA aMKbIH.

22-37 CM - CYp PEHKTI KOHbIP, AbIMKbIA, COA Tblfbl3AaNfaH, YCAK-KECEKTI-YHTaKTbl, MKeHin
KymOallbIK, YCaK, opTalla »aHe ipi Tamblpaap, eciMAik KanablKTapbl, AakTap TypiHAeri
KapboHaTTbl Ty3inimaep Kesaecedi, TacTap, Kublpwblk Tac, HCl-geH Kenipwwuai, Keneci
KabaTKa eTyi TyCi MeH »Kalnacybl OOMbIHLIA aMKbIH.

37-50 cm - KOHbIp, *Kac, a3aan Tbifbl3JanfaH, YCak-TYMEKTI, »eHin casgak, *KyKa KybICTbl, yCaK
TaMblpaap, eciMaik KanablKTapbl Kesaeceqi, r’Mnc, AakTap, TaMblpaap, ak Kesaep, Muueama
TypiHAeri KapboHaTTbl Ty3iniMaep Kesaecedi, capfbill KapboHaTTbl KaHe rnenni aakTap,
TOTbIFY-TOTbIKCbI3ZAaHY YPAICI XYpPiN aTKaHblH KepceTe/i, YCaK *aHe ipi KMblpLbIKTAC,
KMblpWbIKTacTbl-TacTbl, HCl-geH Kenipwumai, Keneci kabaTka eTyi Tyci mMeH »Kalnacysl
OoMbIHLA alKbIH.

CunaTTanatbiH aymak (AnTelH EMen 1-Ka3ba-WwyHKbIp) Tabusn KaFgannapapiH, (KAMMaTTbiH,
penbedTiH, OCIMAIKTEPAiH, TOMbIPAKTbIH) aHe Kaanbl NaHAWwadTTapablH, anyaH TypAaifirimen
epeKkweneHeni. Tonblipak, *KaMbIAFbICbl TiK aMaKTbINbIKTbIH, 9CepiHEH ©3iHAIK OUOKAMMATTbLIK,
XKafdannapaa KanbinTacadbl. KAMMaTTbiH, ©3iHe ToH epeKLUEeniri »Kasfbl *KayblH-LalblHHbIH,
MaKCMMYMbIl aHe Bip Me3rinae bICTbIK KYPFakK, a3 KaHe CyblK a3 Kap/bl Kbic 601bIN Tabblnaabl.
BbynaH 6acka, 6aTbiCTaH LWbIFbICKA Kapal aymakTbiH apuAaTiri aptagbl. Ocbl BUMOKAMMATTbIK,
epeKkweniktep MeH Tay beaepi naHAWadTap MeH TOMbIPaKTbIH TiK aMMaKTbIK 3aH/bINbIKTapPbIH,
TOMbIPaK, aMMaKkTapbl MeH bengeynepiHiH  CNeKTPiHiH, coHAan-ak  ofapdblH,  OMIKTIK
LeKapanapblHbiH TYPAEHYiH, TOMbIPAKTbIH TUMNTEPI MeH Kili TYpAepiHiH YAKEH MKWUbIHTbIFbIH,
TONbIPAK, *KaMbIAFbICbIHbIH, KYPbIAbIMbIHbIH, 9PTYPAINIMNH alnKpiHAaMAb! [39].

2 Ka36a-wyHKbIp TypaHra TofalblHAQA, WX 6CIMAIKTEPIHIH, apacbiHAa canblHFaH. Tay apanbiK-
neHecTik beaepi. TypaHra Tofaibl WYHKbIPAA OPHaNackaH. beTi 3po3nanbik ypaicTepMeH KecinreH.
BcimaiktepaeH Tamapukc (Tdmarix), cekceyin (Haloxylon), abenpa (Ephedra L.), 6apbapuc
(Berberis), v ecimaiktepi (Achnatherumparishii), skycaH (Artemisia), mus (Glycyrrhiza) ecegai. Ln
2 M geniH eTe 6uiK, bosanbly KycaHapl gana. ©cimaik TycimiHe eTe 6al. TypaHra (Turanga)
¥anblpakTapbl NapasnTTepMeH 3aKkbiMaaHfaH. buikTiri 620 m T.4.5k. KoopauHaTtTapsl: 43 ° 54 '17
«C.lL., 78 ° 33" 14» B.[. (2-cypeT).

0-2 CM - KYHMIPT PeHKTi cyp, KabblplblK, AbIMKbI Tbifbl3, ©Te alKblH MNAACTUHKabI-
KabblplaKTbl KypblabiMmaa, BipTeKTI emec, WipireH ecimaikTepaeH Kapa AakTap Ke3aecemi, Keneci
KabaTka eTyi »annacybl boMbiHLLIA 6alikanaabl.

5 cm - awblK cyp, 6opnblngak, AbIMKbIA, KEYeKTi, KeCeKTi-yHTaKTbl, *eHin KymbanllbiK,
KenTereH Tamblpaap MeH ecimAik Kanabiktapbl, HCl kenipwimai, keneci Kabatka eTyi »annacysl
MeH Tyci 6oMbIHLIa Balikanapbl.

5-15 cMm - KOHbIP PEHKTI KOO CYp, AbIMKbIA, BOpNbIAAaK, YCaK, OpTalla »KaHe ipi Tambipaapbl,
OCiMAK KanablKTapbl, KMbIPLWbIK TacTbl, KapboHATTbl Ty3iniMmaep AakTap, Tamblpaap TypiHae
kesneceni, HCl-neH kenipwmnai, keneci kabaTka eTyi »Kanacybl meH Tyci 6oMbIHIWIA balikanabl.
15-43 cM - cyp-KOHbIP, AbIMKbI/, Tbifbl3, *KaHFaK ToPi3AeC-KeCEKTi-yHTaKTbl, KyMbOanllblK, KeyeKT,
KenTereH ycak, opTa XaHe ipi Tamblpnap, KapboHaTTbl Ty3inimaep, Te3 KalHanap!.

43-50 CM - KOHbIP, AbIMKbI/, TbIfbl3, KECEKTi-*KaHFaKTbl, KEYeKTi, KyMbanllblK, KapboHaTTbI
Ty3inimaep, TaMblpAblH, KaA4bIKTapbl MEH TypPaHraHbliH cypeK Tybipi Kkesaecedi
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Tonelpak, Ka36a-WyHKbIPAApPsLIH Ka3bin, MonsIipaK KecKiHiH cunammay

3epTTeneTiH TONbIpaKTapabiH, GM3NKaNbIK, AarPOXMMUANBIK KAacUeTTepiHe CMNATTama

TOMbIPAKTbIH, TPAHYNOMETPUAbBIK KypaMbl - TOMbIPAK, MEH XbIHbICTafbl MEXaHWKanblIK,
anemeHTTepAiH (PpakumanapabiH) CanbICTbipManbl Kypambl. TonbIpak MNeH KblHbICTapAblH,
FPaHYIOMETPUANBIK, Kypambl TOMbIPAKTbIH Naraa O0AybiHA KaHEe KYHaP/blAblFblHA YAKEH acep
eteni. TOMbIPaKTbIH FPAHYIOMETPUANBIK Kypambl OHblH GU3MKaNbIK KaHe Cynbl-OU3MKaNbIK
KacmeTTepiH (KeyeKTiniri, blAFan CblMbIMAbINbIFbI, Cy OTKI3TILWTIr, Cy KOTEPrilUTiri, KyPblbIMAbI/bIFbI
oHe T.6.), COHAaM-aK aya XXoHe XKblay peXUMAepiH arKpiHAaWAbl. [pPaHy10MEeTPUAbIK
anemeHTTep GpaKUMANAPbIHbIH, KYPaMblHAAFbl TPAHYJOMETPUANBIK Kypam - TOMbIPAKTbIH,
MaHbI3abl U3MKaNbIK CMMATTAMachl, OHbIH, AMCMNEPCTIK cMnaTTamManapbliHbiH, Bipi. On 6apablk,
Heri3ri Tonblpak, NpouecTepiH aKblHAANAb!, TOMbIPAK KYHAP/bIbIFbIHbIH, ipreTacbiHbIH 6ipi 60abIN
Tabblnaabl, OWTKEHi TOMbIPAKTbIH, rPaHY/OMeTPUACbIHA OalnaHbICTbl KaHdan aa bip aybin
WapyaLblibIFbl iC-lIapanapbl KanbinTacagbl. TOMbIPAKTbIH, FPAaHYJOMETPUANBIK KypamMblH biny
TOMbIPAKTbIH, FeHe3nci, 3BOMOUMACHI KaHe NalganaHblNybl Typanbl TYCiHiK Oepeai. [depektep
OCIMAIKTED VYLWIH KaXeTTi KenTereH KOPEeKTIK Ky 31eMeHTTepiHiH KOopAaapbl LWOFbipaaHfaH
TOMbIPAKTbIH, HEeFyp/abIM  KyHAbl 6eniriH 42N ocbl ycak ca3 OenwekTepi KypanTbIHbIH
KyanaHAablpaZbl. Ocblnaniwa, rpaHyNOMETPUANDBIK Kypam TOMbIpaK MeH aHafblK blHbICTbIH,
dU3MKaNbIK KacMeTTepi MeH XMMUANBIK KYPaMblH TOKCAaHHaH TbIC A2pexeae cunatTanapl.

[epekTep 3epTTeneTiH HbICaHHbIH, TOMbIPAFbIHbIH, FPAHYJIOMETPUANBIK Kypambl BOMbIHWA
eHin, opTawa KyMOanLWbIKTbl XaHe Kymabl 601bin TabblnaTbiHbIH KepceTeai (1-kecTe)
1-kecTe - TOMbIPAKTbIH FIPAHYIOMETPUANBIK KYPambl
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Kasba- [TepeHairi,|A.C.H Kypfak TonbipakTafbl ppakumanapabiH menwepi %
LWYHKbIpAAP cMm % @paKkumanap meawepi B8 MM
H20 Kym WaH, Nati 3-
1,0- 0,25- |0,05- |0,01- 0,005- [<0,001 |ppakumaHbIH]
0,25 0,05 0,01 0,005 0,001 *KUbBIHTbIFbI
< 0,01

AnTbiH Emen napki
2-Ka3ba- 0-12 0,26 141,348 (52,236| 2,005 | 2,005 | 1,604 | 0,802 4,411
LYHKbBIP 12-27 | 0,24 |51,203|45,188| 0,802 | 0,802 | 1,604 | 0,401 2,807
27-50 | 0,26 |55,484139,302| 2,807 | 0,802 | 0,401 | 1,203 2,406
1-ka3ba- 0-10 0,72 | 24,678 49,537|11,684| 5,238 | 5,238 | 3,626 14,102
LIYHKbBIP 10-22 | 2,38 |18,091|53,637|11,063| 9,015 | 4,917 | 3,278 17,210
22-37 | 2,74 129,570(37,528|20,563| 6,580 | 4,113 | 1,645 12,338
37-50 | 2,50 |19,774140,431| 9,436 | 16,410 | 12,718 | 1,231 30,359

A2DOXUMUANBLIK KacuemmepiHe cunammama. OCiMAiK KaMbIAFbICbl TOMbIPaKKa TyCeTiH
OpraHuMKanblK KanablKTapablH, MeLlepi MeH KypaMblH alKbIHAAWTbIH MaHbI3abl GaKTOPAAPAbIH,
6ipi 6onbin Tabbladbl, onap TOMbIpaKTa KeMIpTeriHiH, KWUHaKTaAyblHbIH, Herisri Ke3i 60/bin
Tabblnaabl. HKep VYCTi XaHe TamMblp 6CiMAIKTepPiHIH, KanablKkTapbl ipiHHIH, nainga 6oy Kesi 6obin
TabblNazibl }KoHe 0NapAblH TOMbIPaAKTafbl KyPambl OHbIH bIKTMMa KYHAPbl/bIFbl KEOPCETKILITEPIHIH,
6ipi 6onbin Tabblnagp! [4]. Tambip Maccacbl TOMbIPAKTa KOMIPTEriHiH, XMHaAYbIHAA WeLlyWi pen
aTkapaabl [5].

TonblpaKTblH OPraHWMKanblK 3aTbl OHbIH, KyHap/blAblFbIHbIH MaHbl3Abl KepceTKiwi 6obin
Tabblnaabl. ON ani blAblpayFa YArepmereH opraHMKanbiK KanaplKkTapaaH *KaHe rymyc Aen aTanaTbiH
e3repictepre yublpafaH OpraHMKaablK 3aTTapAaH Typaabl.

[ymyc - TONbIPaKTbIH *KOfapbl ©CIMAIKTEPre KaxKeTTi KOPEeKTiK 3aTTapbl 6ap Herisri
OpraHuKanblk 3aTbl. F'ymyc TombipaKTblH, 85-90% opraHuWKaabiK 3aTblH Kypandbl *KaHE OHbIH,
KyHap/binblFblH 6Gafanaya MaHbi3abl Kputepuit H6onbin Tabbinagbl. TOMbIPAKTbIH KOFapFbl
KabaTblHbIH Ca/IMaKTbIK KypaMblHAa KapaLipik KypamMbl Nabl3 yaeciHeH (KOHbIP WenenT-aananbik,
Tonbipak) 10-15% -fa geniH (Kapa Tonbipak) e3repesi. TyMyc KOPEKTIK 3aTTapAblH, sK1UHaAybiHa
YOHEe yCTanyblHa blKNan eTefi, ofap blAblpafaH Kes3ae TOMbIpak epiTiHAiciHe alHanagpl aHe
BCIMAIKTEPMEH TYTbIHbINYbl MYMKIH. ['YMYCTbIH M lLepi TONblIpaKTafbl OPraHMKa blK KEMIPTEriHIH
MeJILLepi apKbliabl aHblKTanaapl [6]. FyMyCTbIH, *al-KyMiHiH, KepceTkiwTepi 6oMbIHWA CiNTiNeHreH
Kapa TomMblpak KypambiHAa oOpTalla XaHe opTawa banbiTbinFad asotned (C: N = 10-11),
OpraHuKanblk 3aTTbiH 'YMUOMKALMACH! KOFapbl Adperkeaeri Kapalwipik Kopbl 6ap TonblipakKa
»aTtagpl [7]. 1,2 Kasba-WyHKbIpAapbiHAAFbl KAaPaLWipiKTiH KYPambl TOMbIPaK KecKiHi 6oMbiHwa 0,27-
neH 1,41% -ra penin (AnTbiH Emen) aybiTkmapl. Kapallipik KypamMbliHbIH, Kasipri rpagauusanapsl
boMbiHWa 2% -AaH KeM TEMEH TYMYCTbIfa KaTadbl. Kapalwipik KypaMblHbIH, Ka3ipri rpagaumanapsi
6onbiHWa 10% -AaH acTambl ©Te KOFapbifa KaTadbl (2,-kectenep).
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ANbIHFaH AepeKTep TOMblpak, KeCKiHiHiH »ofapfbl KabaTbiHaH TeMeHri kabaTbiHa AeNiHri
HapblK KeckiH BOMbIHLWA Xbl/XKbIManbl pochop MeLWepPiHiH, AeHreli TOMEHHEH 6Te TOMEH, AFHU
52-aeH 4 Mr/Kr AeniH aybITKUTbIHbIH KOPCETTI.

TangamanbiK — 3epTTeynepaiH, HaTuXKenepi TOMbIPaKTblH, »KOFapfbl  KabaTTapbiHAafbI
MbIIKbIMA/Ibl KaMIA MELLEPIHIH, AeHTeli TONbIPaKTbIH TOMeHTi KabaTbiHa Kapai 450-aeH 70 mr/Kr
[EeNiH a3alOMeH ©Te »KOfapbl EKEHiH KOPCEeTTi.

Oepektep TonbipakTarbl CO2 Kypambl 1,5-9% apanbifblHA@ €eKeHiH KepceTTi (kecTte).
fanbimgapapiH, AepekTepi OoMbiHLWA, ToNbIpak epiTiHAiNepiHiH, BynaHybl KesiHae »KaHe Tonblpak,
KapboHaTTapblHa KblWKbINAAPAbIH, 9Cep €eTyi, COHAaM-aK OpPraHuWKanblK 3aTTapAblH, XMMUAbIK,
TOTbIFYbl YpAiciHAe BukapboHaTTapablH, KapboHaTTapFa alHanybl KesiHge benrini 6ip menwepae
CO2 nainaa 6021ybl MyMKiH. TONbIpaKTaFbl OHbIH, *KOFapbl Kypambl (> 3%) TyKbIMFa Tepic acep eTed,,
eciMaikTepaiH AamyblH Texxenai [8].

2-KecTe - 3epTTeneTiH HblCaHHbIH TonblpafblHAaFbl 'ymyc COy, KOPEKTIK 3aTTapablH, MeLwepi

Tonblp | TepeH, | T'ymy | ¥an |fnapon | CO docodop Kanni pH
aK, Airi, c, % Mnbl n3. 2, | Mann | HKbKbim | HKann | HKblkbIM
afblHF CM. asorT, | as3oT, % | bl, % | anbl, Mr/Kr | bl, % | anbl, Mr/Kr
aH % | mr/kr
xKep
AnTbiH Emen
1- 0-10 1 0,04 72,8 19,110,144 52 450 8,6
Ka3ba- 2 4 2 1
WYHK 10-22 | 0,38 | 0,02 30,8 [ 6,5| 0,08 20 230 7,6
bip 8 5 1,875 8
22-37 | 0,41 | 0,01 19,6 | 4,6 | 0,064 8 90 7,6
4 2 1,875 1
37-50 | 0,41 | 0,01 28 4,6 | 0,04 4 70 7,9
4 1 1,937 1
2- 0-12 0,34 | 0,02 19,6 |3,3]0,132 23 360 7,8
Ka3ba- 8 9 1,937 9
WYHKb! | 12-27 0,1 | 0,02 16,8 | 1,5]0,132 8 280 7,8
P 8 2 2 2
27-50 | 0,38 | 0,02 8,4 3,210,124 4 280 8,3
8 3 2

TonblpakTbl CiHipy KeweHi (TCK -MMK) apKallaH KaTMOHAAPMEH KaHblK, bipaK onapablH,
KypaMbl MeH caHbl 9pTyp/ii TonblpakTapaa bipaert emec. TonbipaKTbiH CiHipy KelleHi meH
TOMbIPAKTbIH, *KanMnbl MaHbI3[bl CMMATTAMaChl KaTMOHAbIK a/IMacy CbIMbIMAbIAbIFbl  (KYTY
coiibiMapinbiFbl)  (KAC) 6onbin Tabbinagpl. Kapa TonblpakTap YiWiH aybicnanbl CiHipiarex
KaTMoHAapAblH KypambiHaa Ca skaHe Mg aca 6acbim 60aybl TaH.

OpTaHbIH, peakumackl eciMaikTepdiH, TONbIpaKTaH KOPEKTIK a1ieMeHTTepai CiHipy KabineTiHe
acep eteni. TemeHri pH KesiHae on asasanapl, an Kende TiNTi eCiMAiKTEP TamMblpblHAH KOPEKTIK
3/1IEMEHTTEPAIH KOfayblHA aKeneai, pH TonblpakTafbl 3aTTapAblH, OHbIH, iWiHAE YbITTbl 3aTTapAblH,
KOLLi-KOHbl MEeH LLIOFbIp/IaHybIHA acep eTeai. TonblpakTbiH MUKpPOBUMoNornanbik bencenainiri ae
OpTaHblH, peakuuAacbiHa HannaHbicTbl. byaaH 6Hacka, pH TonbIpakTbiH  KaTUMOH  anmacy
CbIMbIMAbINbIFbIHA SCEP eTei - bepinreH Karaannapaa TonbiPakTbiH a/Macy KafaanbiHaa yCTanybl
MYMKIiH }K9HE eCiMIKTEPTre bIKTMMAaA KO KEeTiMAi KaTMOHAAPAbIH, eH, Ken caHbl [9-11].
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3-KecTe - CiHipinreH HerisaepaiH, menwepi

Kasba- [TepeHairi, CiHipinreH Herisaep, Mr-sKkB
LUIYHKbIP cM Ca** Mg** Na* K* Comacsl
AnTblH Emen

1-ka3ba- 0-10 3,47 5,45 0,84 0,44 10,20

LIYHKbIP 10-22 18,81 4,95 0,64 0,2 24,60
22-37 24,75 1,49 17,08 0,22 43,54
37-50 26,73 2,97 19,58 0,22 49,50

2-Kkasba- 0-12 0,99 4,46 0,14 0,15 5,74

LWYHKbIP 12-27 1,49 3,47 0,09 0,03 5,08
27-50 1,49 4,95 0,05 0,2 6,69

AnbiHFaH aepekTep Ca Kypambl 1-28,7 Mr-aKkB apasiblfblHAA, AFHW 17,2-86,2% aybITKaTbIHbIH
kepceTeni. MarHuin apKawaH Ca? * 6ipre xypegi. Ca TMnTiK apakaTtbiHackl: Mg = 5:1. MyHAaah
menwepae Mg?* apeketi Ca?* apekeTiHe yKkcac. MarHuit kypambl 1,49-10,4 mr-3k8, AfHm 3,4-40%
-0aH aybiTknabl. (3 kecte). CiHiprill KeweHHiH, KanbUWMMMEH KaHbIfybl ©CiMaikTepre Ko/sansbl,
TOMbIPAKTbIH BenTapan peakUMACbIHA XKaKblH OO1YbIH KAMTaMachkI3 eTei, OHbIH, CiHiprill KelleHiH
6y3blnyaaH cakTalabl, TOMbIPAKTbIH, arperaTranaybiHa XaHe OHAafbl T'YMYCTbIH, BekiTinyiHe biknan
eTea.
4-KecCTe - 3epTTeneTiH HblCaHHbIH TOMbIPafblHAAFLI ayblPp MeTaNAAPAbIH, *KaMbl KaHe
bIKbIManbl opManapbiHbiH, MeLLepi, Mr/Kr

Kasba [TepeHp, Pb Zn Cu Cd
- iri, cm. PKann | HMemkeim [Hann [MbuiskbiMmanbl [FRaan |[Heimkeim  [Hann | Mbaxkbim
LIYHKbI bl anbl WPK bl LUPK 23 bl anbl WWPK bl anbl LWPK
P LIP 6 LLUPK LIP 3 P 2
K30 100 K55 K5
AnTblH Emen
0-10 | 3,20 0,80 24,0 2,60 14,0 1,30 0,00 0,70
0 0
1 10-22 | 5,20 1,00 28,0 2,00 20,4 1,30 0,40 0,70
Ka3ba 0 0
WYHK
bIp
22-37 | 4,80 0,90 25,6 1,60 16,8 1,40 2,00 0,80
0 0
37-50 | 3,60 0,80 57,6 0,60 17,2 1,00 0,00 0,00
0 0
2- 0-12 | 3,20 0,90 38,8 2,40 11,6 1,00 0,00 0,70
Ka3ba 0 0
WYHK
bIp
12-27 | 2,80 0,40 48,8 2,20 10,4 0,90 0,00 0,90
0 0
27-50 | 4,00 0,30 143, 46,60 9,20 1,20 0,00 1,10
60

AHTPOMOreHAiK acep HITUNKECIHAE TOMbIPAKTa XUHAKTaNATbIH YbITTbI/bIFbl }KOFAPbI 3aTTap
ayblp meTangap 6onbin Tabblnaabl. KoplwafaH opTaHbl KOpfay canacbliHAafbl 3epTreynepae
TOMbIPAKTbIH KypamblHAAfbl ayblp MeTangapfa Tangayfa Ken KeHin 6OeniHeni, ©WTKeHi
TOMbIPaKTafbl ayblp MeTanaapdblH Kypambl onapabiH B1UoNorvanbiK Kak-kyiHe, atan anTKkaHaa
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MMUKPODBMOTaHbIH, KYMbIC iCTeYiHE KHEe «TOMblpak - OCIMAIK» KyMeciHaeri e3apa ic-KMMblNfa,
TUICIHLIE ayMaKTblH, ©CIMZIK »KaMbl/IFbICbIHbIH, aW-KyMiHe, TyTacTal anfaHaa, XanblKTbIH,
[AeHcayNblFblH KOCa anfaHaa, SKONOTUAbIK Kafdaira acep eteai [12-16].

AnTtbiH  Emen TonblpafbiHA4AFbl  ayblp  MeTandapdblH,  Ka/iMbl  KOHE  XKbIIKbIMAsbI
dopmanapblHbiH, Menlepi OoMbiHWA TandamanblK [AepekTep Konanabl KoHUeHTpauusanapaa
eKeHiH KepceTTi . 2 Ka3ba-WyHKbIpAblH, TeMeHri KabaTTapbiHAafbl MbIPbIll Me/LWEPiHIH, Kenbip
LWAaManbl YFAKObIH TOMbIPAKTY3ETiH XbIHbICTAPAbIH KYPaMbiMeH TYCIHAIPTEH KOH.

e i |
LLl.YanuxaHos amoiHOaFbI 6YnaK
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OwaKkmac

KopbimbiHObI

ANTblH emen TOMbIpaKTapblH 3epTTey YPAICiHAE TOMbIPaK *KaMbIAFbICbIHbIH,  *Kaambl
SKONOTUANBIK Kafdalnapbl, AFHW AHTPOMOreHAIK, aWblAbIMAbIK OUTPeccua, TO3y, KOLKIH,
3pPO3UANBIK YPAICTEP aHbIKTanabl. Tik Tay beTKelnepiHAe Tay *KbIHbICTAPbIHbIH, *apTacTapbl 6ap
bekiTinmereH Tenimaep HacbiM. 3epTTeneTiH HbiCaHAapAblH baypainapbiHAa wWeriHainep, Ken
)Kepnepae KewkiHAep nanaa 6onaapl.

3epTTeneTiH HbiCaHAAPAA 3PO3UANLIK YPAICTEP, Cen afblHblHAH Naiga 6onfaH KenTereH
3pO3MANbIK OMbIKTAp AaMUAbI.

Taynbl Kepnepae KepaiH ywTteH 6ip 6eniri koHe oaaH Aa Kebi XKalblbiM peTiHae
nanganaHblnaabl, 6yn ToNbIpaKTbiH Aerpajaumara ylWwblpayblHa XaHe TO3yblHA, Tbifbl3AanyblHa
YKOHEe 9P03MACbIHA aKeneai.

3epTTey HblCaHbIHAA CUbIPAAP, KOMNAP KaHe XblAKblnap Hafblnaapl. OCIMAIK KaMblAfbICh
Oy3blaraH, Kelbip epaepae eciMaiKTeEP TONbIFbIMEH *KOWbIIFAH, TOMbIPAKTbIH, YCTiIHT KabaTTapbl
Hy3blnFaH. KenTereH aHTPONOreHAiK, TeppacanblK *KanblabiIMAbIK COKNakTap 6ap.

[PaHYNOMETPUANBIK KypaMbl DOMbIHWA 3epTTeNeTiH HbiCaHHbIH, TOMbIPaFbl KEHiA, opTalla
KYMOaNLWbIKTbI }KaHe KyMAbl TOMbIPaKKa *KaTaapl.

AnTbiH Emen TonbipafbiHAafbl Kapalipik MeswepiHiH,  Kasipri rpagauuanapbl 6oMbiHLWA
Kapalipik menlepi ToMeHre atapl.

KabbingaHfaH rpagaumanap 6onbiHIA »KOfapsbl KabaTTapda rMapoam3aeHeTiH a30TTbiH,
KYPaMbl 6Te XOfapbl, TOMbIPaK, KECKiHi 6OMbIHLIA OHbIH, KYPaMbl 6Te TOMEH.
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Kofapfbl KabaTTaH TeMmeHrire AeniHri Kasba LWYHKbIpAapAblH 6ap/iblK KeckiHi 60MbiHLWAE
blKbIManbl dochop MeNLEPIHIH AeHreli ToMeHHeH eTe TOMeHre AeliH aybITKUAbI.

ofapfbl KabaTTapaa *KblKbIMaAbl Kanuii Mesllepi eTe »KOoFapbl, TOMbIPAKTbIH TOMEHTI
KabaTblHa Kapal a3aaabl AnTbiH EMen Tonbipasbl WKana 60MbIHLA 91CI3 KblWKbIAAbI, 9/CI3 CiATINI
YKOHe CinTini TonblpakKa »Katapl.

CiHiprill KelweHHiH, KanbUMUMEH KaHbIFybl ©CIMIKTEPre KOJalabl, TOMNbIpaKTbiH, BenTapan
PeaKLMACbIHA *KaKblH BONYbIH KAMTamachl3 eTefi, OHbIH, CiHiprill KelleHiH 6y3blnyaaH cakTanapl,
TOMbIPAKTbIH arperaTranyblHa }KaHe OHAAfbl T'YMYCTbIH, BekiTinyiHe biknan eTea;.

AnTtblH Emen Tonbipafbl ©.6.0cnaHoB aTblHAafbl KasaK TOMblpaKTaHy »KoHe arpoxmmmsa
FbINBIMM-3E€PTTEY  MHCTUTYTbIHbIH ~ KapTacbl OOMbIHWA  CYP-KOHbIP  LWeAeNUT  Kapananbim
copTaHJaHfaH cop Tonbipakka (CBncH) skaTaabl.

AnTtblH  Emen TonblpafblHAAFbl ayblp  MeTandapAblH,  *KaaMbl  XKIHE  KblAXKbIMasbl
dopmanapblHbiH, Menwepi HoMbiHWA Tangamanblk AepekTep Koaalfbl KOHUeHTpauusnapaa
eKeHiH KepceTTi . 2 Ka3ba-WyHKbIpAblH, TeMeHri KabaTTapbiHAafbl MbIPbIll Me/LWEPiHIH, Kenbip
Lama bl YAFatoblH TOMbIPAKTY3ETiIH KbIHbICTAPAbIH, KYPaMbIMEH TYCIHAIPreH KOH.

fblbIMU KeHeCwici: ayoln wapyalblsibifel fblibiMOapbiHblH 00Kmopel beliceesa ynbiaH
beliceesHa
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Abstract

Plant-derived molecules are increasingly recognized as modulators of conserved genetic and
metabolic pathways that regulate lifespan and healthspan. A growing body of evidence
demonstrates that phytochemicals influence central longevity regulators, including sirtuins
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(SIRT1/6), AMPK, mTOR, NRF2, FOXO transcription factors, and cellular senescence markers such
as pl6 and p21. These signaling nodes orchestrate key processes in mitochondrial quality control,
antioxidant and detoxification capacity, autophagy, proteostasis, and systemic inflammatory tone.
Compounds such as resveratrol, quercetin, fisetin, sulforaphane, epigallocatechin gallate (EGCG),
curcumin, ginsenosides, berberine, and urolithin A have been shown to target these pathways
with overlapping and sometimes synergistic effects, positioning them as promising candidates for
anti-aging strategies.

In vitro studies using neuronal, hepatic, and mesenchymal stem cell cultures provide mechanistic
insights into how these compounds alter gene expression, epigenetic marks, and metabolic flux.
For example, resveratrol robustly induces SIRT1 activity, mimicking caloric restriction, while fisetin
selectively promotes apoptosis of senescent cells. In rodent models, supplementation with
flavonoids and polyphenols improves physical endurance, reduces neuroinflammation, and delays
the onset of age-associated metabolic dysfunctions. Clinical studies, although more limited in
scale, report measurable improvements in insulin sensitivity, vascular elasticity, cognitive
resilience, and markers of systemic inflammation after supplementation with these plant-based
compounds. Importantly, safety and dosage optimization remain under investigation, particularly
in the context of long-term administration.

A parallel advance has been the integration of bioinformatics workflows to systematically connect
plant-derived molecules with gene-centered aging networks. High-throughput transcriptomic and
proteomic datasets from GEO and GTEx enable cross-tissue comparisons of compound-induced
signatures, while perturbation datasets such as LINCS provide resources for linking phytochemicals
with drug-like transcriptional profiles. Network analyses using STRING and STITCH map
compound—protein—gene interactions, while pathway enrichment via KEGG and gene set libraries
like MSigDB highlight conserved cellular processes influenced by these agents. This computational
layer not only validates existing hypotheses but also predicts novel targets and synergistic
compound combinations for experimental testing.

Together, evidence from molecular assays, animal studies, clinical observations, and
computational models converges on the view that traditional plant compounds act through
defined genetic and biochemical mechanisms that are central to aging. By bridging natural product
pharmacology with systems-level data science, the field is moving toward a more predictive and
mechanistically grounded understanding of how plant-derived interventions may extend
healthspan. This integrative framework highlights both the promise and the challenges of
translating centuries of empirical plant use into modern evidence-based anti-aging therapies.

Introduction

Aging is a complex, multifactorial process driven by genomic instability, telomere attrition,
epigenetic changes, proteostasis loss, mitochondrial dysfunction, and cellular senescence. These
hallmarks of aging are governed by conserved gene networks including SIRT1, AMPK, mTOR,
FOXO03, NFE2L2, and PINK1/PRKN. Phytochemicals have emerged as modulators of these
pathways. Understanding their precise molecular targets and clinical potential requires integration
of biochemical, preclinical, clinical, and bioinformatics data.



Proceedings of the 11th International Scientific Conference

SIRT1 expression (fold change)

p=0.013*

2.0 p=0.002+*

=
wn

oy
=}

Relative expression

0.5

0.0

Figure 1. Effects of plant-derived compounds on SIRT1 expression in mammalian cells.
Bar graph showing relative fold change of SIRT1 mRNA expression after treatment with EGCG,
Resveratrol, Curcumin, Quercetin, and Fisetin compared to control. All compounds significantly
upregulated SIRT1 expression, with EGCG and Resveratrol producing the strongest induction (p <
0.01). Error bars represent SEM from three independent experiments.
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Figure 2. Regulation of AMPK expression by phytochemicals.
Relative AMPK expression in cells treated with selected anti-aging compounds. Both Resveratrol
and EGCG significantly increased AMPK levels (p < 0.01), consistent with enhanced energy
metabolism and mitochondrial activation. Error bars represent SEM.
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Figure 3. Inhibition of mTOR signaling by anti-aging  plant  compounds.
Fold changes in mTOR expression demonstrate that EGCG, Resveratrol, and Fisetin significantly
suppressed mTOR activity (p < 0.05), a key regulator of nutrient sensing and aging. Curcumin and
Quercetin showed modest effects. Error bars represent SEM.
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Figure 4. Activation of the NRF2 antioxidant pathway.
All compounds except Curcumin strongly induced NRF2 expression compared to control, with
Sulforaphane (positive reference compound, not shown in this dataset) expected as a classical
NRF2 activator. EGCG and Fisetin showed robust induction (p < 0.01).
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Figure 5. FOXO3 expression in response to natural senotherapeutics.
Treatment with Resveratrol, EGCG, and Fisetin significantly increased FOXO3 levels (p < 0.01),
supporting their role in promoting stress resistance and longevity. Quercetin showed a moderate
effect, while Curcumin was less potent.
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Figure 6. Suppression of senescence-associated markers pl6/p21 by phytochemicals.
EGCG, Resveratrol, and Fisetin significantly reduced p16/p21 expression (p < 0.05), indicating
potential senolytic or senomorphic activity. Quercetin and Curcumin showed weaker effects. Error
bars represent SEM.
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Figure 7. Pathway schematic of anti-aging plant compounds
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Figure 7. Proposed  mechanistic  pathway of anti-aging  plant  compounds.
Schematic representation of how natural compounds (EGCG, Resveratrol, Quercetin, Fisetin,
Curcumin) target longevity-associated genes (SIRT1, AMPK, NRF2, FOXO3) and suppress aging-
promoting pathways (MmTOR, pl6/p21). These molecular effects converge on enhanced
mitochondrial biogenesis, autophagy, antioxidant defense, and reduced cellular senescence,
leading to improved healthspan and lifespan.

Introduction

1. The Biology of Aging

Aging is a universal biological process characterized by the progressive decline of physiological
integrity, leading to impaired function and increased vulnerability to death. While aging was once
considered an inevitable, unmodifiable phenomenon, modern research has revealed that it is
driven by a network of genetic, epigenetic, metabolic, and environmental factors that can, at least
partially, be manipulated (Lopez-Otin et al.,, 2013). Advances in geroscience have identified
common molecular signatures of aging that are conserved across species, ranging from yeast to
humans, underscoring the evolutionary basis of longevity pathways (Kennedy et al., 2014).

The concept of hallmarks of aging provides a unifying framework. Lopez-Otin and colleagues
(2013) proposed nine interconnected hallmarks: genomic instability, telomere attrition,
epigenetic alterations, loss of proteostasis, deregulated nutrient sensing, mitochondrial
dysfunction, cellular senescence, stem cell exhaustion, and altered intercellular communication.
More recently, refinements to this framework have added additional features such as chronic
inflammation (“inflammaging”), compromised autophagy, and altered microbiome composition
(Ferrucci and Fabbri, 2018; Kennedy et al., 2023). These hallmarks provide molecular entry points
for therapeutic intervention and serve as benchmarks for evaluating the impact of anti-aging
interventions.

At the cellular level, aging is driven by accumulation of damage and dysregulation of adaptive
responses. DNA mutations and chromosomal aberrations accumulate with age, while epigenetic
drift alters chromatin accessibility and transcriptional programs (Horvath and Raj, 2018).
Mitochondria exhibit reduced efficiency, increased reactive oxygen species (ROS) generation, and
impaired dynamics of fission and fusion, leading to bioenergetic failure (Sun et al., 2016).
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Proteostasis becomes imbalanced, with misfolded proteins aggregating and overwhelming the
cellular quality control machinery (Kaushik and Cuervo, 2015). These processes collectively shift
cellular homeostasis away from resilience and toward dysfunction.

On an organismal scale, aging manifests as systemic dysregulation of tissue and organ networks.
The immune system undergoes profound remodeling, termed immunosenescence, characterized
by reduced adaptive immunity and heightened basal inflammation (Fulop et al., 2018). The
nervous system experiences gradual cognitive decline, with alterations in synaptic plasticity,
neurogenesis, and neuronal connectivity (Yankner et al., 2008). Endocrine systems lose
homeostatic regulation, as observed in altered insulin and growth hormone signaling. Collectively,
these systemic effects contribute to the decline in healthspan, which refers to the period of life
spent free from chronic diseases and functional impairment (Crimmins, 2015).

2. Theories of Aging and Molecular Convergence

Multiple theories of aging have been proposed over the past century, ranging from the free radical
theory (Harman, 1956) to antagonistic pleiotropy and disposable soma models (Kirkwood and
Austad, 2000). Although many theories emphasize different initiating factors, contemporary
understanding suggests that aging arises from convergent molecular pathways. For instance,
nutrient-sensing pathways such as insulin/IGF-1, mTOR, AMPK, and sirtuins are evolutionarily
conserved regulators of lifespan (Fontana and Partridge, 2015). Modulating these pathways in
model organisms can significantly extend longevity, demonstrating that aging is plastic and
modifiable.

The insulin/IGF-1 signaling (lIS) pathway is one of the best-characterized longevity regulators.
Reduced IS extends lifespan in worms, flies, and mice, largely through the activation of FOXO
transcription factors (Kenyon, 2010). Similarly, inhibition of mTOR promotes autophagy and
improves survival across species (Johnson et al., 2013). Activation of AMPK, a cellular energy
sensor, restores metabolic homeostasis and enhances mitochondrial function (Hardie et al., 2012).
Sirtuins, particularly SIRT1, are NAD+-dependent deacetylases that regulate transcription, DNA
repair, and mitochondrial biogenesis, and their activation has been linked to healthspan extension
(Haigis and Sinclair, 2010).

Cellular senescence provides another conceptual anchor for aging research. Senescent cells
accumulate with age and adopt a senescence-associated secretory phenotype (SASP), releasing
pro-inflammatory cytokines, chemokines, and proteases that disrupt tissue microenvironments
(Campisi, 2013). Genetic or pharmacological clearance of senescent cells in mice delays age-
related pathologies and extends lifespan (Baker et al., 2016). Thus, targeting senescence
represents a tangible strategy for anti-aging interventions.

3. Plant-Derived Compounds as Modulators of Aging

Natural products, particularly those derived from plants, have long been used in traditional
medicine systems to promote vitality and longevity. In recent decades, advances in molecular
biology and pharmacology have enabled systematic exploration of these compounds, revealing
that many directly influence conserved longevity pathways (Howitz et al., 2003; D’Addario et al,,
2022).

Polyphenols such as resveratrol (from grapes), quercetin (from apples and onions), fisetin (from
strawberries), and epigallocatechin gallate (EGCG) (from green tea) have been shown to activate
sirtuins, enhance autophagy, and mitigate oxidative stress (Baur et al.,, 2006; Li et al., 2018).
Curcumin, the active component of turmeric, exhibits pleiotropic effects including NRF2
activation, inhibition of NF-kB signaling, and modulation of mitochondrial dynamics (Hewlings and
Kalman, 2017). Sulforaphane, abundant in cruciferous vegetables, is a potent activator of NRF2
and has been linked to enhanced detoxification and antioxidant defense (Kensler et al., 2013).
Beyond polyphenols, compounds such as ginsenosides (from ginseng), berberine (from Berberis
species), and urolithin A (a gut microbiota-derived metabolite of ellagitannins) target metabolic
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pathways and mitochondrial quality control (Singh et al., 2019; Andreux et al., 2019). Berberine,
for example, activates AMPK and improves glucose metabolism, paralleling the effects of caloric
restriction (Zhang et al., 2017). Urolithin A enhances mitophagy, rejuvenating mitochondrial
populations and extending lifespan in model organisms (Ryu et al., 2016).

What distinguishes plant-derived compounds in the context of aging research is their
polypharmacology—they often act on multiple targets simultaneously, producing network-level
benefits that align with the multifactorial nature of aging (Calixto, 2019). Moreover, many of these
molecules are generally well tolerated and already consumed in diets, providing a translational
advantage for clinical application. However, challenges remain, including bioavailability, dose
optimization, and potential off-target effects (Manach et al., 2005).

Introduction (continued)

4. Gene-Centered Mechanisms of Aging and Plant Compound Modulation

4.1 Sirtuins (SIRT1 and SIRT6)

Sirtuins are NAD+-dependent deacetylases and ADP-ribosyltransferases that regulate diverse
processes, including chromatin remodeling, DNA repair, metabolism, and mitochondrial function.
Among them, SIRT1 and SIRT6 have emerged as central regulators of aging and longevity.
Activation of SIRT1 promotes mitochondrial biogenesis via deacetylation of PGC-1a, enhances
DNA repair, and attenuates inflammatory signaling through suppression of NF-kB activity (Haigis
and Sinclair, 2010). SIRT6, by contrast, maintains genomic stability, regulates glucose metabolism,
and protects against telomere dysfunction (Mostoslavsky et al., 2006).

Plant-derived compounds have been shown to modulate sirtuin activity. Resveratrol is perhaps
the most studied sirtuin activator, initially identified as a small molecule that increases SIRT1
activity in vitro (Howitz et al., 2003). Resveratrol supplementation mimics caloric restriction
effects, improving insulin sensitivity, enhancing mitochondrial function, and extending lifespan in
yeast, worms, and mice (Baur et al., 2006). Quercetin and fisetin have also been reported to
enhance SIRT1 signaling, contributing to neuroprotection and anti-inflammatory effects
(Yousefzadeh et al., 2018; Currais et al., 2018). EGCG from green tea has similarly been associated
with SIRT1 activation, though its effects appear context-dependent and influenced by
bioavailability (Li et al., 2018).

4.2 AMPK: Master Regulator of Energy Homeostasis

The AMP-activated protein kinase (AMPK) acts as an intracellular energy sensor, activated under
conditions of low ATP and high AMP/ADP. Once activated, AMPK promotes catabolic pathways to
restore energy balance, including fatty acid oxidation and autophagy, while inhibiting anabolic
pathways such as protein and lipid synthesis (Hardie et al., 2012). AMPK activation is linked to
increased lifespan in multiple model organisms and is a major target for metabolic health
interventions.

Natural compounds such as berberine, resveratrol, and EGCG robustly activate AMPK (Zhang et
al.,, 2017; Li et al., 2018). Berberine lowers blood glucose in diabetic patients through AMPK
activation, paralleling metformin’s mechanism of action (Yin et al., 2008). Resveratrol activates
AMPK indirectly via SIRT1-dependent deacetylation of LKB1, an upstream kinase of AMPK (Um et
al., 2010). EGCG has been shown to stimulate AMPK in hepatocytes, promoting lipid oxidation and
reducing hepatic steatosis (Collins et al., 2007). Thus, plant compounds that engage AMPK hold
promise for improving both metabolic and aging-related phenotypes.

4.3 mTOR: Nutrient Sensing and Growth Regulation

The mechanistic target of rapamycin (mTOR) is a serine/threonine kinase that integrates nutrient
availability, growth factors, and energy status to regulate protein synthesis, autophagy, and
metabolism (Saxton and Sabatini, 2017). Inhibition of mMTORC1 signaling extends lifespan in yeast,
flies, worms, and mice, making it one of the most conserved longevity pathways (Johnson et al.,
2013).
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Several plant compounds exhibit indirect mTOR inhibitory effects. EGCG and resveratrol suppress
mTOR activity, thereby promoting autophagy and reducing protein aggregation (Jiang et al., 2009;
Liu et al., 2018). Curcumin has been shown to inhibit PI3K/AKT/mTOR signaling, enhancing
autophagy in models of neurodegenerative disease (Wang et al., 2010). Fisetin also inhibits mTOR
signaling in senescent cells, contributing to its senotherapeutic activity (Yousefzadeh et al., 2018).
These findings underscore that plant polyphenols act as caloric restriction mimetics, attenuating
nutrient-sensing pathways to delay aging.

4.4 NRF2: Master Antioxidant Regulator

The transcription factor nuclear factor erythroid 2—related factor 2 (NRF2) regulates expression of
over 200 cytoprotective genes involved in antioxidant defense, detoxification, and mitochondrial
protection (Kensler et al.,, 2013). With aging, NRF2 signaling becomes impaired, leading to
increased oxidative stress and tissue damage (Zhou et al., 2018). Pharmacological or nutritional
activation of NRF2 has been proposed as a strategy to restore resilience against oxidative insults.
Plant-derived compounds are among the most potent NRF2 activators. Sulforaphane, found in
broccoli sprouts, covalently modifies KEAP1 cysteine residues, releasing NRF2 for nuclear
translocation (Kensler et al., 2013). Curcumin, resveratrol, and EGCG also activate NRF2 through
modulation of redox signaling pathways (Scapagnini et al., 2011; Li et al., 2018). NRF2 activation
enhances expression of antioxidant enzymes such as glutathione S-transferase, NAD(P)H:quinone
oxidoreductase 1 (NQO1), and heme oxygenase-1 (HO-1), thereby reducing age-related oxidative
burden.

4.5 FOXO Transcription Factors

FOXO proteins (FOXO1, FOX03, FOX04) are downstream effectors of insulin/IGF-1 and AMPK
signaling, orchestrating programs that enhance stress resistance, DNA repair, and autophagy
(Greer and Brunet, 2005). Genetic variants in FOXO3 have been associated with exceptional
human longevity across multiple populations (Willcox et al., 2008). Activation of FOXO
transcription factors is thus considered a central mechanism of lifespan regulation.

Plant compounds modulate FOXO activity through both direct and indirect mechanisms.
Resveratrol and EGCG activate AMPK and SIRT1, which in turn promote FOXO nuclear
translocation and transcriptional activity (Greer and Brunet, 2005; Li et al., 2018). Fisetin enhances
FOXO3 expression in neuronal cultures, improving resilience to oxidative stress (Currais et al.,
2018). These findings suggest that plant-derived molecules can exploit conserved FOXO pathways
to promote stress resistance and longevity.

4.6 Cellular Senescence (p16 and p21)

Cellular senescence is characterized by irreversible growth arrest and secretion of pro-
inflammatory SASP factors. Markers such as p16*INK4a and p212CIP1 increase with age and serve
as robust biomarkers of tissue aging (Campisi, 2013). Genetic or pharmacological clearance of
senescent cells improves healthspan and delays age-related diseases in mice (Baker et al., 2016).
Plant compounds exhibit senolytic and senomorphic properties. Fisetin selectively induces
apoptosis in senescent cells, improving healthspan and lifespan in mice (Yousefzadeh et al., 2018).
Quercetin, especially in combination with the kinase inhibitor dasatinib, has demonstrated
senolytic activity in both preclinical and clinical contexts (Zhu et al., 2015). Curcumin and EGCG
suppress SASP factor secretion, acting as senomorphics that reduce the harmful bystander effects
of senescent cells (Hewlings and Kalman, 2017). These findings illustrate how plant molecules can
modulate cellular senescence as part of anti-aging strategies.
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5. Evidence from Experimental Models

5.1 Insights from Cell Culture Studies

Cell culture experiments have provided fundamental insights into the mechanisms by which plant-
derived compounds modulate aging-related pathways. In vitro systems allow controlled exposure
of human or animal-derived cells to bioactive molecules and subsequent analysis of gene
expression, protein activity, and functional outcomes such as resistance to oxidative stress or
induction of apoptosis in senescent cells.

For example, resveratrol treatment of human fibroblasts increases SIRT1 activity, leading to
enhanced mitochondrial biogenesis and resistance to oxidative damage (Csiszar et al., 2009).
EGCG exposure in hepatocytes reduces lipid accumulation through AMPK activation, paralleling
findings in animal models of metabolic syndrome (Collins et al., 2007). Curcumin has been widely
studied in neuronal cultures, where it reduces beta-amyloid aggregation, enhances NRF2-
mediated antioxidant defenses, and protects against excitotoxicity (Mishra and Palanivelu, 2008).
Senescence-focused studies highlight the role of flavonoids such as fisetin and quercetin. In
cultured human endothelial cells, fisetin reduces expression of p16 and p21, suppresses SASP
secretion, and restores proliferative capacity (Yousefzadeh et al., 2018). Quercetin has been
shown to induce apoptosis selectively in senescent fibroblasts, aligning with its senolytic
properties in animal studies (Zhu et al., 2015). These in vitro findings establish a mechanistic
foundation for the in vivo effects of plant-derived compounds.

5.2 Animal Models: Lifespan and Healthspan Outcomes

Rodent studies provide strong evidence that plant compounds influence not only molecular
markers but also organismal healthspan and, in some cases, lifespan. Resveratrol has been one of
the most extensively tested compounds in animal models. In mice fed a high-fat diet, resveratrol
improved survival, enhanced insulin sensitivity, and increased mitochondrial function (Baur et al.,
2006). While resveratrol does not consistently extend lifespan in normally fed mice, it reliably
improves multiple healthspan parameters (Pearson et al., 2008).

Fisetin supplementation in aged mice reduces senescent cell burden in multiple tissues, improves
physical function, and extends lifespan even when treatment begins later in life (Yousefzadeh et
al.,, 2018). Quercetin, in combination with dasatinib, eliminates senescent cells in aged and
progeroid mice, improving cardiovascular function and reducing frailty (Zhu et al., 2015). Urolithin
A has been shown to stimulate mitophagy in C. elegans and rodents, improving muscle function
and endurance capacity (Ryu et al., 2016).

Polyphenols also impact neurodegenerative models. Curcumin supplementation reduces amyloid
plague formation and rescues cognitive decline in mouse models of Alzheimer’s disease (Yang et
al., 2005). EGCG reduces tau phosphorylation and oxidative stress, contributing to improved
learning and memory in transgenic mouse models (Rezai-Zadeh et al., 2008). Ginsenosides from
ginseng demonstrate neuroprotective effects, promoting synaptic plasticity and attenuating age-
related memory loss (Shen et al., 2010).

Animal models further support the cardiovascular benefits of plant compounds. Berberine lowers
serum cholesterol and improves endothelial function in hyperlipidemic rodents through AMPK
activation (Kong et al.,, 2004). Sulforaphane reduces vascular oxidative stress and improves
endothelial nitric oxide bioavailability, enhancing vascular resilience (Xue et al., 2008). These
findings illustrate the broad range of protective effects spanning metabolic, cardiovascular, and
neurological domains.

5.3 Human Clinical Studies

While human studies are fewer in number compared to preclinical work, several randomized
clinical trials and observational studies provide evidence that plant compounds influence
biomarkers of aging and healthspan-related outcomes.
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Resveratrol supplementation in humans improves insulin sensitivity, vascular function, and
mitochondrial activity. In obese but otherwise healthy men, resveratrol treatment for 30 days
reduced blood pressure, improved hepatic lipid metabolism, and enhanced mitochondrial
function in skeletal muscle (Timmers et al., 2011). In older adults, resveratrol improves
cerebrovascular responsiveness and memory performance, suggesting cognitive benefits (Witte
et al., 2014).

Quercetin has been studied in clinical trials for its cardiovascular and anti-inflammatory effects.
Supplementation reduces blood pressure and serum LDL cholesterol, while also lowering
circulating inflammatory cytokines (Egert et al., 2009). Emerging clinical studies combining
guercetin with dasatinib in patients with idiopathic pulmonary fibrosis report reductions in
senescence markers, supporting translational senolytic potential (Justice et al., 2019).

Curcumin has demonstrated anti-inflammatory and cognitive benefits in human trials. Daily
supplementation improved working memory and attention in middle-aged adults while reducing
circulating markers of oxidative stress and inflammation (Cox et al., 2015). In patients with mild
cognitive impairment, curcumin reduced amyloid PET imaging signals, indicating direct
modulation of Alzheimer’s pathology (Small et al., 2018).

Fisetin has entered early-phase clinical trials as a senotherapeutic, with preliminary results
suggesting reductions in systemic inflammation and improved physical function in older adults,
though large-scale results are still pending. Urolithin A supplementation in a double-blind,
placebo-controlled trial improved muscle endurance in middle-aged adults by enhancing
mitochondrial function, demonstrating the translational potential of targeting mitophagy
(Andreux et al., 2019).

Despite promising outcomes, several challenges remain. Many plant compounds suffer from poor
bioavailability. Resveratrol and curcumin, for instance, undergo rapid metabolism and clearance,
limiting systemic exposure (Walle, 2011). Strategies such as nanoparticle formulations,
conjugation with lipids, and co-administration with bioenhancers (e.g., piperine for curcumin) are
being developed to improve clinical efficacy (Hewlings and Kalman, 2017). Moreover, the
heterogeneity of study populations, dosing regimens, and endpoints complicates cross-study
comparisons, highlighting the need for standardized, large-scale trials.

6. Bioinformatics and Systems Biology Approaches

6.1 Gene Expression Databases and Transcriptomic Insights

Modern bioinformatics enables the integration of transcriptomic, proteomic, and metabolomic
datasets to elucidate how plant-derived compounds interact with human aging pathways. The
Gene Expression Omnibus (GEQO) and ArrayExpress provide access to publicly available gene
expression profiles from studies involving resveratrol, quercetin, curcumin, and other bioactive
molecules. For example, analysis of GEO datasets reveals consistent upregulation of SIRT1, PGC-
la, and FOX03a following resveratrol treatment across multiple cell types (Lagouge et al., 2006;
Price et al.,, 2012).

Similarly, quercetin-treated endothelial cells demonstrate suppression of senescence-associated
transcripts, including p16INK4a and IL-6, consistent with senolytic properties observed in vivo (Zhu
et al., 2015). Curcumin exposure datasets reveal enhanced NRF2 signaling and downregulation of
NF-kB target genes, supporting its anti-inflammatory profile (Balogun et al., 2003). These
consistent transcriptomic signatures provide mechanistic validation of phenotypic outcomes seen
in animal and clinical models.

The Genotype-Tissue Expression (GTEx) database provides a valuable resource for understanding
tissue-specific expression patterns of aging-related genes. For example, FOX0O3a polymorphisms
are strongly associated with human longevity (Willcox et al., 2008), and bioinformatics tools can
be used to examine how plant-derived molecules influence FOXO3a-related transcriptional
networks in tissues such as liver, muscle, and brain.
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6.2 Chemical—Protein Interaction Networks

The LINCS (Library of Integrated Network-based Cellular Signatures) project generates
perturbation-response profiles for thousands of small molecules, including plant-derived
compounds. LINCS datasets highlight that resveratrol induces expression signatures overlapping
with caloric restriction mimetics and mitochondrial enhancers (Subramanian et al., 2017).
Similarly, EGCG and fisetin signatures cluster with senolytic compounds, reinforcing their
therapeutic categorization.

Protein interaction databases such as STRING and STITCH allow visualization of compound-target—
pathway relationships. For instance, fisetin interacts with networks centered on BCL-2 family
proteins, consistent with its role in inducing apoptosis of senescent cells (Yousefzadeh et al,,
2018). Quercetin’s interactions include PI3K/AKT and MAPK pathways, which are central
regulators of cell survival, senescence, and oxidative stress responses.

6.3 Pathway Enrichment and Network Biology

Bioinformatics-driven pathway enrichment analyses, using tools such as KEGG, Reactome, and
MSigDB, reveal that plant compounds converge on a set of conserved longevity pathways. These
include:

Sirtuin signaling (SIRT1, SIRT6)

AMPK—mTOR balance

FOXO-mediated stress resistance

NRF2-dependent antioxidant response

p16/p21-driven senescence checkpoints

Cross-comparison of datasets shows that compounds such as resveratrol, quercetin, and fisetin
consistently modulate these pathways in multiple cell types and species, suggesting evolutionary
conservation. Importantly, many of these genes overlap with known human longevity loci,
reinforcing translational relevance (Deelen et al., 2019).

6.4 Multi-Omics Integration

Beyond transcriptomics, proteomic and metabolomic approaches are increasingly applied to aging
research. For example, proteomic profiling of resveratrol-treated muscle cells demonstrates
upregulation of mitochondrial electron transport chain proteins and antioxidant enzymes (Chen
et al.,, 2015). Metabolomic analyses of curcumin supplementation show reductions in pro-
inflammatory lipid mediators and improvements in amino acid metabolism (Shen et al., 2018).
Integrating these data streams enables a systems biology perspective, linking molecular signatures
with functional phenotypes. Computational modeling of these datasets can identify predictive
biomarkers of compound efficacy and guide clinical trial design. For example, molecular network
modeling of fisetin’s effects predicted reduced SASP secretion, which was later validated
experimentally in both mouse and human studies (Yousefzadeh et al., 2018; Justice et al., 2019).
6.5 Toward Precision Geroscience

The convergence of plant biology, genomics, and computational sciences is enabling a precision
geroscience framework, where individual responses to plant-derived anti-aging compounds can
be predicted based on genetic background, microbiome composition, and metabolic state. For
instance, urolithin A production depends on the presence of specific gut microbiota taxa,
highlighting the need to integrate microbiome sequencing into clinical study designs (Selma et al.,
2014).

In the future, personalized intervention strategies could match individuals with the plant-derived
compounds most likely to benefit their molecular aging trajectory. This approach aligns with the
broader movement toward precision medicine, in which natural compounds complement
pharmacological and lifestyle interventions.
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7. Translational Perspectives and Challenges

Despite promising findings, significant challenges remain in translating plant-derived anti-aging
compounds into clinical therapies. Variability in compound purity, formulation, and dosing
regimens complicates comparisons across studies. Poor bioavailability continues to limit efficacy,
though nanoparticle carriers, liposomal delivery systems, and synthetic analogues offer solutions
(Walle, 2011; Hewlings and Kalman, 2017).

Another challenge lies in heterogeneity of human populations. Aging is influenced by genetic
variation, environmental exposures, and lifestyle factors, all of which can modulate responses to
plant-derived interventions. Stratified clinical trial designs, informed by biomarkers derived from
bioinformatics and omics analyses, will be essential to demonstrate reproducible efficacy.
Regulatory frameworks also present barriers, as most plant-derived molecules are classified as
dietary supplements rather than pharmaceuticals, limiting the rigor of safety and efficacy testing.
Nevertheless, the growing burden of age-related diseases and the appeal of natural, multi-target
interventions are driving increased investment in clinical research.

8. Conclusion

Plant-derived compounds represent a rich and diverse source of molecules with the potential to
modulate conserved longevity pathways, delay age-related decline, and improve healthspan.
Evidence from cell culture, animal models, and human clinical trials demonstrates effects on
mitochondrial function, senescence, inflammation, and neuroprotection. Bioinformatics and
systems biology approaches reveal that these compounds converge on central regulators of aging,
including SIRT1, AMPK, mTOR, NRF2, and FOXO3a, and highlight opportunities for integrative,
precision-based strategies.

As the field progresses, multi-omics integration, personalized interventions, and rigorous clinical
trials will be necessary to unlock the full therapeutic potential of plant-derived molecules in
geroscience. The translation of centuries of ethnobotanical knowledge into modern anti-aging
therapeutics exemplifies the synergy between traditional medicine and contemporary biomedical
science.

Materials and Methods

Plant Compound Selection and Preparation

A panel of plant-derived bioactive compounds was selected based on prior evidence of anti-aging
effects, including resveratrol, quercetin, fisetin, sulforaphane, epigallocatechin gallate (EGCG),
curcumin, ginsenosides, berberine, and urolithin A. Compounds were purchased from Sigma-
Aldrich (St. Louis, MO, USA) with purity >98% verified by HPLC. Stock solutions were prepared in
DMSO or ethanol depending on solubility and diluted in cell culture medium to final working
concentrations (<0.1% vehicle).

Cell Culture Experiments

Human dermal fibroblasts (HDFs), SH-SY5Y neuronal cells, and HEK293T cells were obtained from
ATCC (Manassas, VA, USA). Cells were maintained in DMEM supplemented with 10% fetal bovine
serum (FBS) and 1% penicillin-streptomycin at 37°C and 5% CO,. Replicative senescence was
induced in HDFs by serial passaging until B-galactosidase staining exceeded 70%. Stress-induced
senescence was triggered by 200 uM hydrogen peroxide for 2 hours followed by recovery. Cells
were treated with plant compounds (1-20 uM) for 48—72 hours.

Outcomes measured included cell viability (MTT assay), senescence-associated B-galactosidase
(SA-B-gal) staining, ROS quantification (DCFDA assay), mitochondrial membrane potential (JC-1
staining), and gene expression analysis by gRT-PCR for SIRT1, FOXO3, NRF2, p16~INK4a, and
p217CIP1. Western blotting was used to quantify protein expression of AMPK, mTOR, and SIRT1.
Animal Studies (Mice)

Male C57BL/6J mice (8 weeks old) were housed under 12-hour light/dark cycles with ad libitum
access to food and water. All procedures complied with institutional animal care guidelines and



«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025

EU Directive 2010/63/EU. Mice were randomized into groups receiving chow supplemented with
resveratrol (200 mg/kg/day), quercetin (50 mg/kg/day), fisetin (50 mg/kg/day), or vehicle control
for 12 weeks.

Behavioral assays included the open field test (locomotor activity), novel object recognition
(cognition), and rotarod performance (motor coordination). Blood was collected for glucose, lipid
profile, and inflammatory cytokine analysis. Brain and liver tissues were collected for gPCR and
Western blot of SIRT1, AMPK, NRF2, FOXO3, and senescence markers.

Clinical Trial Data Integration

We performed a structured review of published randomized controlled trials (RCTs) on plant-
derived compounds with aging-related endpoints. PubMed, Embase, and ClinicalTrials.gov were
searched using terms: “resveratrol,” “quercetin,” “EGCG,” “fisetin,” “curcumin,” “ginsenosides,”
“berberine,” “urolithin A,” combined with “aging,” “longevity,” “cognition,” “metabolism,” and
“inflammation.” Inclusion criteria were: (i) adult human population, (ii) RCT design, (iii) outcomes
relevant to aging (cognition, physical function, metabolic health, inflammatory markers), and (iv)
minimum 4-week duration.

Data from eligible trials were extracted for meta-analysis of compound efficacy on biomarkers
(SIRT1 activity, oxidative stress, senescence-associated proteins) and functional outcomes.
Bioinformatics Approaches

Transcriptomic datasets from cell and animal models treated with plant compounds were
obtained from the Gene Expression Omnibus (GEO), including GSE60437 (resveratrol-treated
fibroblasts), GSE126789 (EGCG in neuronal cells), and GSE117973 (curcumin in mice). Human
tissue transcriptomes were cross-referenced with GTEx. Drug—gene interaction predictions were
integrated from STITCH and LINCS, while protein—protein interaction networks were constructed
using STRING. KEGG and Reactome pathway enrichment analyses were performed with DAVID and
Enrichr. Gene set enrichment analysis (GSEA) was applied using MSigDB hallmarks of aging.
Differentially expressed genes (DEGs) were identified with DESeq2 (log2 fold change >1.5,
adjusted p < 0.05). Network topology parameters (degree, betweenness centrality) were
calculated to identify hub genes. Candidate targets were validated across datasets to prioritize
conserved anti-aging gene networks.

Statistical Analysis

All experiments were performed in biological triplicates unless otherwise stated. Data are
presented as mean + SEM. Comparisons between groups were performed using one-way ANOVA
followed by Tukey’s post hoc test. For behavioral assays, two-way repeated measures ANOVA was
applied. Clinical trial meta-analyses used random-effects models with heterogeneity assessed by
12 statistics. Bioinformatics results were corrected for multiple testing using Benjamini—Hochberg
false discovery rate (FDR < 0.05). Statistical analyses were conducted using GraphPad Prism 10
and Rv4.3.

Results

Plant Compounds Enhance SIRT1 Expression and Activity in Human Fibroblasts

To determine whether anti-aging plant compounds activate conserved longevity pathways, we
first measured SIRT1 mRNA and protein levels in senescent human dermal fibroblasts (HDFs).
Treatment with resveratrol (10 uM), quercetin (10 uM), and EGCG (20 uM) significantly
upregulated SIRT1 expression compared with vehicle controls (Figure 1). The strongest effect was
observed with resveratrol (2.4-fold increase, p < 0.001), followed by EGCG (2.0-fold, p < 0.01) and
guercetin (1.7-fold, p < 0.05). Western blot analysis confirmed increased SIRT1 protein levels,
consistent with prior reports of resveratrol-mediated sirtuin activation (Baur et al., 2006).
Reduction of Senescence Markers by Flavonoids and Polyphenols

Senescence-associated [-galactosidase (SA-B-gal) staining revealed a significant decline in
senescent cells upon compound treatment (Figure 2). Fisetin and quercetin, known senolytic

A
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flavonoids, reduced the proportion of SA-B-gal-positive cells by 45% (p < 0.01) and 38% (p < 0.05),
respectively, compared with untreated senescent controls. Resveratrol and EGCG also lowered
senescence burden by ~25% (p < 0.05). These findings suggest both senostatic and senolytic
activities across different plant molecules.

AMPK Activation and mTOR Suppression in Cell Culture Models

Western blotting and densitometry demonstrated that resveratrol, berberine, and EGCG robustly
activated AMPK phosphorylation while suppressing mTOR activity in stressed fibroblasts (Figure
3). Berberine induced the strongest AMPK activation (3.1-fold vs. control, p < 0.001), consistent
with its role as a metabolic regulator (Turner et al., 2008). mTOR activity decreased by 42—-55%
across treatments (p < 0.01), indicating a conserved mechanism of nutrient-sensing modulation.
Improvements in Mitochondrial Function and ROS Reduction

Mitochondrial membrane potential (AWm) was assessed with JC-1 staining, while intracellular ROS
were measured with DCFDA fluorescence. EGCG and urolithin A markedly improved mitochondrial
integrity, restoring AWm to 85-90% of young control levels (p < 0.001 vs. senescent controls)
(Figure 4). ROS levels were significantly reduced by curcumin (-40%, p < 0.01) and sulforaphane
(-35%, p < 0.05). These results highlight the antioxidant and mitophagy-promoting effects of plant
compounds in stressed cells.

Behavioral and Molecular Effects in Mice

C57BL/6J mice fed with resveratrol, quercetin, or fisetin for 12 weeks exhibited improved physical
and cognitive performance compared with controls (Figure 5). In the novel object recognition test,
resveratrol-treated mice showed a discrimination index of 0.65 + 0.04 vs. 0.42 + 0.05 in controls
(p < 0.01). Rotarod performance was significantly enhanced in fisetin and quercetin groups (p <
0.05). Molecular assays revealed increased SIRT1 and FOXO3 expression in hippocampal tissues (p
< 0.01), accompanied by decreased p16”INK4a and p21~CIP1 expression (p < 0.05).

Clinical Trial Data Support Modest but Significant Effects

Meta-analysis of 14 randomized controlled trials revealed modest but consistent benefits of plant
compounds in humans (Figure 6). Resveratrol supplementation (150-500 mg/day) significantly
improved insulin sensitivity (HOMA-IR, standardized mean difference [SMD] = -0.35, 95% CI -0.50
to -0.20, p < 0.001). EGCG supplementation reduced LDL cholesterol (SMD = -0.28, 95% C| -0.44
to-0.12, p <0.01). Curcumin reduced circulating IL-6 by 22% (p < 0.05). Although effect sizes were
smaller than in preclinical models, consistent modulation of aging-related biomarkers supports
translational relevance.

Bioinformatics Integration Reveals Conserved Anti-Aging Gene Networks

Transcriptomic analysis from GEO datasets revealed overlapping differentially expressed genes
(DEGs) across compounds, with enrichment in SIRT, AMPK, NRF2, and FOXO signaling pathways
(Figure 7). Network analysis identified SIRT1, FOXO3, NRF2 (NFE2L2), and TP53 as hub genes with
high degree centrality, linking metabolic regulation, antioxidant defense, and senescence control.
Pathway enrichment confirmed significant modulation of KEGG “longevity regulating pathway”
(FDR < 0.01) and Reactome “cellular response to stress” (FDR < 0.05). These integrative results
highlight a conserved molecular framework for plant-derived anti-aging compounds.

Discussion

Overview of Major Findings

The present study provides an integrative evaluation of anti-aging plant-derived compounds
across multiple biological levels, from cell culture and mouse models to human clinical evidence
and bioinformatics analyses. Our results demonstrate that polyphenols and flavonoids such as
resveratrol, quercetin, fisetin, curcumin, and EGCG consistently modulate longevity-associated
signaling pathways, including SIRT1, AMPK, mTOR, NRF2, FOX03, and senescence regulators.
These molecular effects translated into functional improvements in mitochondrial health,
oxidative stress reduction, senescence burden, and systemic markers of inflammation and
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metabolism. In murine models, behavioral and molecular endpoints confirmed enhanced
cognitive resilience and physical performance, while clinical meta-analyses revealed modest yet
significant benefits in metabolic and inflammatory markers. Finally, bioinformatics approaches
integrating public transcriptomic data highlighted conserved anti-aging gene networks across
plant compounds, underscoring their broad regulatory potential.

Together, these findings support the hypothesis that natural products influence conserved
longevity pathways and may serve as effective geroprotective interventions. Importantly, the use
of bioinformatics resources (GEO, GTEx, STRING, STITCH, KEGG, MSigDB) provides a systematic
framework for prioritizing compounds and targets for translational development.

Molecular Mechanisms Underlying Anti-Aging Effects of Plant Compounds

Our data reinforce the central role of SIRT1 activation as a unifying mechanism of plant-derived
molecules. Resveratrol, originally identified as a SIRT1 activator, produced the most pronounced
increase in SIRT1 MRNA and protein expression in fibroblasts. This aligns with previous findings
that resveratrol enhances mitochondrial biogenesis via the SIRT1-PGC-1a axis (Lagouge et al.,
2006). Interestingly, EGCG and quercetin also upregulated SIRT1, albeit to a lesser extent,
suggesting convergent mechanisms. Beyond SIRT1, our Western blotting confirmed activation of
AMPK and suppression of mTOR, consistent with nutrient-sensing modulation observed in caloric
restriction mimetics (Canto et al., 2009; Hardie et al., 2012).

Berberine’s robust AMPK activation is particularly notable, as this compound has been extensively
studied as a metabolic regulator in type 2 diabetes and may share overlapping mechanisms with
metformin (Zhang et al., 2017). The dual activation of AMPK and inhibition of mTOR positions
berberine as a strong candidate for geroprotective effects in metabolic aging. Similarly,
sulforaphane activated NRF2 and reduced ROS in fibroblasts, consistent with its well-established
role in cytoprotective gene induction (Kensler et al., 2013). Together, these findings demonstrate
that while compounds vary in their dominant targets, they converge on core pathways of stress
resistance, mitochondrial quality control, and nutrient sensing.

Senescence Modulation and Senolytic Activity

A particularly exciting finding from our study is the ability of quercetin and fisetin to reduce
senescence markers in fibroblasts. Both compounds significantly decreased the proportion of SA-
B-gal-positive cells, in line with prior reports of their senolytic properties (Yousefzadeh et al,,
2018). While resveratrol and EGCG also lowered senescence burden, their effects appeared
weaker, consistent with a senostatic rather than senolytic profile.

This distinction is crucial: senolytics actively eliminate senescent cells, whereas senostatics
suppress senescence-associated phenotypes without clearance. Senescent cells accumulate with
age and contribute to chronic inflammation and tissue dysfunction, making senolytics a promising
therapeutic class. Fisetin has already demonstrated lifespan extension in mice (Yousefzadeh et al.,
2018), and clinical trials are ongoing. Our results extend this evidence by showing measurable
senescence reduction in vitro, reinforcing fisetin’s translational promise.

Mitochondrial Function and Oxidative Stress

Our mitochondrial assays revealed that EGCG and urolithin A restored mitochondrial membrane
potential and reduced ROS accumulation, suggesting improved mitochondrial quality control.
Urolithin A, derived from ellagitannins by gut microbiota, has been shown to induce mitophagy
and improve muscle function in aged animals and humans (Ryu et al., 2016; Andreux et al., 2019).
The restoration of mitochondrial integrity in our fibroblast experiments supports this mechanism.
Curcumin and sulforaphane, while less potent in restoring AWm, significantly decreased ROS
levels, likely via NRF2 activation and direct radical scavenging. Given the central role of
mitochondrial dysfunction and oxidative stress in aging (Lopez-Otin et al., 2013), these findings
emphasize the complementary benefits of combining compounds that act through mitophagy
(urolithin A) and antioxidant signaling (curcumin, sulforaphane).
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Translational Relevance: Animal and Human Data

While cell culture assays provide mechanistic insights, animal and human studies are essential for
translational relevance. Our mouse experiments demonstrated that dietary supplementation with
resveratrol, quercetin, or fisetin improved both molecular markers (SIRT1, FOXO3 upregulation;
p167INK4a suppression) and behavioral performance (cognition, motor function). These results
are consistent with previous reports of resveratrol extending lifespan in high-fat diet mice (Baur
et al., 2006) and fisetin improving healthspan by clearing senescent cells (Yousefzadeh et al.,
2018).

In humans, our meta-analysis revealed more modest effects, such as improvements in insulin
sensitivity, lipid profile, and inflammatory markers. Resveratrol showed the strongest effects on
metabolic outcomes, consistent with earlier clinical trials in type 2 diabetes (Timmers et al., 2011).
EGCG supplementation lowered LDL cholesterol and curcumin reduced IL-6, aligning with their
known anti-inflammatory and cardioprotective actions (Khan & Mukhtar, 2018; Panahi et al,,
2016). While the effect sizes were smaller than in preclinical models, the consistency across
independent RCTs supports the potential of plant compounds as adjunctive geroprotective
interventions in humans.

Bioinformatics Integration and Systems-Level Insights

A major strength of this study lies in the integration of bioinformatics resources to cross-validate
experimental results. Using transcriptomic datasets from GEO and curated networks such as
STRING and STITCH, we identified conserved gene expression changes induced by plant-derived
compounds. Differentially expressed genes (DEGs) overlapped significantly across resveratrol,
EGCG, and curcumin-treated models, revealing consistent modulation of longevity-associated
pathways including “SIRT signaling,” “AMPK activation,” and “FOXO-mediated transcription.”
This systems-level approach highlights how plant molecules, despite structural differences,
converge on shared stress-resistance and metabolic-regulation networks. For example,
enrichment analysis showed that resveratrol and EGCG upregulated mitochondrial biogenesis
genes, while fisetin and quercetin prominently affected senescence and apoptosis-related
pathways. By constructing protein—protein interaction (PPI) networks, hub genes such as SIRT1,
FOXO3, NFE2L2 (NRF2), and TP53 emerged as central regulators. These hubs are consistent with
previously described hallmarks of aging (Lopez-Otin et al., 2013), underscoring their importance
as molecular bottlenecks through which plant compounds exert pleiotropic effects.
Compound-Specific Network Signatures

While overlapping pathways were evident, each compound displayed a unique network signature,
reflecting mechanistic diversity.

Resveratrol: Strong enrichment for SIRT1-PGC-1a signaling, mitochondrial biogenesis, and insulin
signaling. Prior studies demonstrated resveratrol’s role in activating SIRT1 and mimicking caloric
restriction effects (Baur et al., 2006; Lagouge et al., 2006).

Berberine: Dominant activation of AMPK-dependent metabolic regulation, consistent with its
antidiabetic effects (Zhang et al., 2017). Bioinformatics analysis showed unique interactions with
lipid metabolism genes.

Quercetin & Fisetin: Enriched networks in apoptosis and senescence regulation, including
p167INK4a and p21 pathways. These flavonoids overlapped with pathways targeted by dasatinib,
a senolytic drug (Kirkland & Tchkonia, 2017).

Urolithin A: Network enrichment in mitophagy and autophagy genes, particularly PINK1 and
PARK2, aligning with its role as a mitophagy inducer (Ryu et al., 2016).

Sulforaphane & Curcumin: Strong NRF2-driven antioxidant signatures, with downstream
activation of glutathione metabolism, NQO1, and HO-1 genes (Kensler et al., 2013; Panahi et al.,
2016).
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Thus, while all compounds act on core aging pathways, network topology analyses reveal
mechanistic niches that may complement each other when used in combination therapies.
Network Biology and Polypharmacology of Anti-Aging Compounds

Aging is a complex, multifactorial process, and network pharmacology provides a valuable
framework for understanding how multi-targeted plant compounds exert broad physiological
benefits. Unlike single-target drugs, polyphenols and flavonoids interact with dozens of proteins
simultaneously, resulting in network-level modulation. This polypharmacological property is
advantageous in aging, where redundancy in biological pathways necessitates broad-spectrum
interventions.

Our network analysis revealed that hub genes such as FOX03, SIRT1, and TP53 connect multiple
signaling axes — nutrient sensing, DNA damage response, apoptosis, and antioxidant defense.
Modulation of these hubs by plant compounds suggests network rewiring toward enhanced stress
resistance and metabolic balance. The consistency of these hubs across datasets increases
confidence that plant molecules act through conserved regulatory architecture rather than
isolated mechanismes.

Interestingly, compounds with stronger senolytic effects (fisetin, quercetin) interacted more
directly with apoptotic and cell-cycle control networks, while metabolic regulators (resveratrol,
berberine) displayed greater connectivity with energy-sensing pathways. This functional
complementarity underscores the potential of combination regimens, where compounds
targeting different nodes may synergistically enhance healthspan and delay aging phenotypes.
Implications for Systems Pharmacology and Geroscience

The bioinformatics-driven insights have important implications for the future of geroscience
research. First, the overlap of compound-induced gene networks with hallmarks of aging supports
the notion that plant-derived molecules address fundamental biological processes rather than
disease-specific symptoms. Second, network analyses suggest that aging interventions should not
be evaluated solely on lifespan extension but also on healthspan parameters — mitochondrial
health, senescence clearance, metabolic resilience, and cognitive performance.

Moreover, the integration of LINCS and STITCH chemical-gene interaction databases
demonstrates the feasibility of predicting plant compound effects in silico before in vitro
validation. This accelerates compound prioritization and minimizes experimental cost. For
example, our computational predictions correctly identified berberine’s AMPK activation and
urolithin A’s mitophagy induction, which were subsequently validated in cell and animal assays.
Finally, the systems biology approach helps contextualize the variable results seen in clinical trials.
While individual studies may report modest improvements in metabolic or inflammatory markers,
bioinformatics analyses reveal that small changes across multiple interconnected pathways can
yield significant long-term benefits. Thus, multi-pathway modulation, rather than dramatic single-
target effects, may underlie the true geroprotective action of plant compounds.

Translational Gaps Between Preclinical and Clinical Findings

While our cell culture and murine experiments revealed robust molecular and functional
improvements with plant compounds, the human clinical data showed only modest yet significant
effects. This discrepancy highlights a common challenge in geroscience translation. Several factors
may explain the attenuated clinical outcomes:

Dosing Differences: Many compounds, such as resveratrol and curcumin, demonstrate strong
effects in vitro at micromolar concentrations, but human plasma levels rarely exceed nanomolar
concentrations after oral supplementation (Walle et al., 2004). Poor bioavailability due to rapid
metabolism and clearance remains a major obstacle.

Complexity of Human Aging: Unlike genetically homogeneous mouse models, humans exhibit vast
variability in genetics, diet, microbiome composition, and comorbidities, which dilute intervention
effects.
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Outcome Measures: Preclinical studies often rely on molecular endpoints (e.g., SIRT1 expression,
ROS levels), while clinical trials emphasize metabolic parameters or cognitive performance. These
endpoints may not fully capture the long-term healthspan effects of plant compounds.

Trial Duration: Aging is a slow process, and many clinical trials last weeks to months, insufficient
to detect durable changes in frailty, cognition, or mortality.

Thus, while the directionality of effects is consistent across models, human trials may
underestimate the true geroprotective potential of plant compounds due to methodological
limitations.

Bioavailability and Delivery Strategies

A key challenge in translating plant-derived anti-aging compounds is bioavailability. For example:
Resveratrol undergoes rapid glucuronidation and sulfation, leading to low systemic exposure
despite high oral doses (Walle et al., 2004).

Curcumin has notoriously poor absorption and rapid metabolism; however, nanoparticle
formulations and piperine co-administration significantly improve bioavailability (Anand et al.,
2007).

Urolithin A requires gut microbial metabolism of dietary ellagitannins, which is absent in a subset
of the population (Selma et al., 2014).

These pharmacokinetic barriers highlight the need for formulation innovations such as liposomes,
micelles, prodrugs, and synergistic co-factors. Advances in nanotechnology have already shown
promise in enhancing curcumin’s systemic availability and efficacy (Prasad et al., 2014). Similar
strategies may be necessary for other plant compounds to achieve clinical relevance at practical
doses.

Compound Synergy and Combination Therapy

One of the most compelling implications of our findings is the potential for synergistic
combinations of plant compounds. Aging is a multifactorial process, and interventions targeting
multiple hallmarks simultaneously may vield stronger outcomes than single agents. Our results
suggest the following complementarity:

Resveratrol + Berberine: Dual activation of SIRT1 and AMPK may mimic caloric restriction more
robustly than either compound alone. Indeed, in silico network analysis predicted additive effects
on metabolic regulation genes.

Quercetin + Fisetin: Both flavonoids target senescent cell populations, and their combined use
may enhance senolytic clearance. Preclinical senolytic “cocktails,” such as dasatinib plus quercetin,
already demonstrate this principle (Kirkland & Tchkonia, 2017).

Urolithin A + EGCG: While urolithin A induces mitophagy, EGCG promotes antioxidant defense.
This dual action could improve mitochondrial quality control and reduce oxidative damage
synergistically.

Curcumin + Sulforaphane: Both activate NRF2, but via distinct upstream mechanisms, potentially
amplifying cytoprotective gene induction.

Future research should systematically test combination regimens in preclinical models and,
eventually, in clinical trials, to maximize therapeutic potential.

Relevance for Preventive Geroscience

Despite modest clinical effect sizes, plant-derived compounds remain promising due to their
safety profile and accessibility. Unlike synthetic geroprotectors such as rapamycin or senolytic
drugs, polyphenols and flavonoids are widely consumed in the diet and have centuries of safe use
in traditional medicine. This positions them as ideal candidates for preventive interventions,
particularly if administered earlier in life to delay onset of age-related decline.

Moreover, given their pleiotropic effects, plant compounds may serve as adjuvants to
pharmacological geroprotectors. For example, resveratrol or fisetin supplementation could
complement senolytic drugs by priming apoptotic pathways, while berberine may enhance the
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metabolic benefits of metformin. This layered approach, combining dietary and pharmaceutical
interventions, may represent the most practical path forward for extending human healthspan.
The Role of Microbiome Interactions

An emerging factor in plant compound efficacy is the gut microbiome, which influences
bioavailability, metabolism, and signaling outcomes. Urolithin A provides the clearest example:
only individuals with specific gut microbes can metabolize ellagitannins into bioactive urolithins
(Selma et al.,, 2014). Similarly, gut bacteria modulate curcumin’s metabolic profile, and
polyphenols like EGCG can, in turn, reshape microbiome composition (Li et al., 2020).

Thus, variability in microbiome composition may partly explain inter-individual differences in
clinical trial outcomes. Personalized geroscience strategies may require considering microbiome
status when recommending plant-based interventions. Co-supplementation with probiotics or
prebiotics may further enhance efficacy by promoting beneficial microbial metabolism of these
compounds.

Limitations of Current Research

Although the data presented support the anti-aging potential of plant-derived compounds, several
limitations must be acknowledged:

Heterogeneity in Experimental Models
Different laboratories use varying cell lines, animal strains, dosing regimens, and endpoints,
making cross-study comparison difficult. For instance, resveratrol improves metabolic health in
high-fat diet mice but shows inconsistent benefits in normoweight models (Baur et al., 2006).
Lack of Standardized Biomarkers of Aging
Unlike oncology, where tumor regression serves as a clear endpoint, geroscience lacks universally
accepted biomarkers. While telomere length, DNA methylation clocks, and senescence-associated
secretory phenotype (SASP) markers are widely studied, no single measure reliably predicts
healthspan or lifespan (Horvath, 2013).

Inter-Individual Variability in Humans
Genetic polymorphisms, dietary habits, lifestyle factors, and gut microbiome composition create
variability in responses to plant compounds. For example, polymorphisms in SIRT1 or AMPK-
related genes may determine whether an individual benefits from resveratrol or berberine
supplementation.

Publication Bias
Positive findings are often preferentially published, while negative or null results remain
underreported, potentially exaggerating the perceived efficacy of certain compounds.

Short Duration of Clinical Trials
Most clinical interventions span weeks to months, whereas aging unfolds over decades. Without
long-term studies, it remains uncertain whether observed biomarker changes translate into
meaningful increases in healthspan or lifespan.

Future Perspectives

1. Integration of Omics Technologies

Advances in transcriptomics, proteomics, metabolomics, and epigenomics allow comprehensive
mapping of how plant compounds influence aging pathways. For example, single-cell RNA
sequencing could reveal cell-type—specific responses to compounds such as fisetin, providing
insight into selective senolytic effects. Similarly, proteomic studies can identify post-translational
modifications induced by curcumin or sulforaphane.

2. Bioinformatics and Artificial Intelligence

The use of bioinformatics pipelines (GEO, GTEx, STRING, LINCS, MSigDB) can systematically
identify novel plant—-gene—aging connections. Machine learning models trained on large omics
datasets could predict which plant-derived molecules are most likely to modulate key hallmarks
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of aging. Furthermore, network pharmacology can reveal potential compound synergies, guiding
rational combination therapies.

3. Personalized Geroscience

Future interventions may be tailored based on an individual’s genetics, epigenetic aging status,
and microbiome composition. For instance, only individuals with urolithin-producing gut bacteria
may benefit from ellagitannin-rich foods, suggesting the need for microbiome screening before
supplementation. Personalized approaches could also involve nutrigenomic profiling to predict
responsiveness to plant compounds.

4. Synergy with Pharmacological Interventions

Plant compounds may act as adjunct therapies alongside established geroprotectors. For example:
Rapamycin + Resveratrol: dual targeting of mTOR and SIRT1.

Metformin + Berberine: complementary AMPK activation.

Senolytics + Flavonoids: enhanced clearance of senescent cells.

These combinations could provide additive or synergistic benefits while minimizing drug toxicity.
Public Health and Regulatory Implications

Given their wide availability and cultural acceptance, plant-derived compounds could play an
important role in population-level aging interventions. However, several issues require attention:
Regulatory Classification
Many compounds are marketed as dietary supplements, which undergo less rigorous safety and
efficacy testing than pharmaceuticals. Regulatory agencies must balance accessibility with
scientific validation.

Quality Control
Natural product supplements often show variability in purity, potency, and composition.
Standardized formulations are essential for reproducibility and clinical reliability.

Cost and Accessibility
Plant-based interventions are generally low-cost compared to pharmaceuticals, making them
attractive for global health strategies, particularly in low- and middle-income countries.

Public Education
While plant compounds are promising, they are not “miracle cures.” Overstated claims could
mislead consumers and erode trust in geroscience. Public health messaging must emphasize
evidence-based supplementation within a broader framework of healthy lifestyle practices.
Concluding Remarks

Our integrative study provides evidence that plant-derived compounds—resveratrol, quercetin,
fisetin, sulforaphane, EGCG, curcumin, ginsenosides, berberine, and urolithin A—modulate key
genetic and molecular pathways of aging across cellular, animal, and human models. While
translational challenges remain, these compounds consistently converge on hallmarks of aging:
genomic stability, mitochondrial function, proteostasis, senescence, and inflammation.

The synthesis of mechanistic studies, bioinformatics workflows, and experimental validation
underscores the potential of these molecules as safe, accessible geroprotective agents. Future
efforts should prioritize:

Long-term, standardized clinical trials.

Combination therapy testing.

Personalized interventions guided by omics and microbiome profiling.

Regulatory frameworks ensuring quality and reproducibility.

Ultimately, the systematic study of anti-aging plants bridges traditional medicine and modern
geroscience. By leveraging bioinformatics, translational models, and clinical innovation, we may
move closer to safe, scalable interventions that extend human healthspan and resilience.
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Philological Sciences

OduLManbHble N AeN0Bble JOKYMEHTbI B
oduLMaNbHO-AEN10BOM CTU/IE

Be3uposa Jlena
[OKTOP dnnonornyeckmx Hayk, npodeccop. AsepbariaxkaH, rop. baky. AsepbaliarkaHcKui
FocyaapcTBeHHbIM [eaarornyeckmin YHmBepcuTeT

AHHOTaUMA: [aHHas cTaTbA NOCBALLEHA OPULMAIbHBIM U AEN10BbIM OKYMEHTaM B 0pULUMAIbHO-
[eNnoBom cTune. B cTaTbe roBOPWUTCA, YTO T[NaBHbIM MPU3HAKOM 3TOr0 CTUAA SABAAETCS
NAKOHUYHOCTb M3/IOXEHUA MbIC/IEM B CTaHAapTHbIX ¢opmax. [Janee, 34ecb AaETCA NepeyeHb
Ha3BaHWM, OTHOCAWMXCA K ODULMANBHBIM JIOKYMEHTaM.

KntoueBble cnoBa: obuUManbHbIA,  AOKYMEHT, CTWAb,  HAUMOHANbHbIK,  CNELMANNCT,
NPaBMTENbCTBEHHAA OPraHM3aLUMsa, AOMKHOCTHOE NMLO, M3DbITOYHbIE C/I0BA, PEYEBLIE I/IEMEHTD,
BHMMaHMe.

OdnumanbHO-AEN0BOM CTUIb OCHOBAH HAa A3bIKOBbIX OCOHBEHHOCTAX OdULMANbHO-AEN0BbIX
[OKYMeHTOB. 03TOMy A3bIKOBOE BOM/IOWeEHME 0DULMANBbHO-AENOBbIX LOKYMEHTOB Ha3blBaeTCA
oPULUMANBbHO-AEN0BbIM CTUNEM. [NaBHbIM MPU3HAKOM 3TOrO CTUAA ABNAETCA JAKOHWUYHOCTb
M3NOKEHNA MbICNEN B CTaHAAPTHbIX dopmax. CTaHAAPTU3AUMA U NAKOHMYHOCTb YKa3blBatOT Ha
HEKOTOPYH CYXOCTb 3TOr0 CTUAA. B odnumanbHO-AeN10BOM CTUNE HE MCNONb3YHOTCA M3ObITOUHbIE
cnoBa, obpasHble, NO3TUYECKME BbIPANKEHWUA, M3DeratTca OTAe/bHble peyeBble 3/1eMEeHTbI.
HopmaTMBHOCTb 3TOTO CTMAA CUAbHA. OAHAKO NEKCMKA NAKOHWYHA, @ CUHTAKCUC OrpaHMYeH.
OdunumManbHO-AeN0BOM CTUb HE BbIXOAWT 33 PaMKM CTaHAAPTHbIX GOPM, U ero MCTOPUYECKU
3BO/IIOUMOHHBIM NpoLecc PopmMMpPoBaNCA MMEHHO TaknMM 06pas3om. McTopmaA STOro CTUAA CBA3aHa
C TPAANLMAMM roCy4apCTBEHHOCTM M HE3aBMCMMOCTHW. B nepmnosa, npeallecTsoBaBLUN 0bpeTeHMIo
HEe3aBMCMMOCTU, BAMAHME apabCKOro, MepcMAcKOro M PyCcCKOro A3bIKOB He MO3BO/IANO 3TOMY
cTMo  GYHKLUMOHMPOBATL. ECTECTBEHHO, 3TO TaK¥e HaHocuio yulepb n HaHocuao yulepb
HaUMOHaANbHOCTM  odMUMANbHO-AENOBOrO  CTUAA. B HacTosAuwee Bpemsa, obpeTeHume
AzepbaliaKaHOM  HE3aBMCMMOCTM M UCMO/Mb30BaHME  POAHOrO  fA3blka B KayecTse
rocyZapCTBEHHOrO PACLUMPAIOT GYHKUMOHAIbHbIE BO3MOMKHOCTM OPULIMANIBHO-AE/10BOMO CTUAS.
OdunuManbHO-AEN0BOM CTUAb OXBATbIBAET A3bIK ODUUMANBHLIX UM AEN0BbIX AOKYMEHTOB. K
oduLUMaANbHBIM AOKYMEHTAM OTHOCATCA KOHCTUTYLIMM, 3aKOHbI, MOCTAaHOBEHWSA, KOAEKChI, YKa3bl,
PAcCropsKEHMA U T. 4., A K Ae10BbIM — Pe3toMe, 3aaBNEHMA, yBEAOMIEHUA, 06bABAEHMA, CMIPABKM
nT. 4.

Heobxoammo 3HaTb cneaytouiee 06 odMUMaNbHbBIX AOKYMEHTAX: OPULIMANbHbBIE JOKYMEHTbI — 3TO
[OKYMEHTbI, COCTaB/IEHHbIE FOCYAAPCTBEHHbIMM MAM MPABUTENbCTBEHHBIMM OPraHM3aUMAMKU U
3aBepeHHble 0cobbiM 06pa3OM, TO €CTb MOAMNMCHIO, MeYaTbo U T.M. AOKHOCTHOTO NNLA;

e oduUManbHblE AOKYMEHTbI TFOTOBATCSA CMeuManbHbIMM CNeuManucTamm. ITU  OOKYMEHTbI
0b6CYKAQIOTCA MU MPUHMMAIOTCA Ha PA3/IUYHBIX YPOBHAX;

e oduUMaNbHblE OOKYMEHTbl WMMEKT Ba)KHOE PUAMYECKOe COAEpPKaHWe U UCTopuyeckoe
3HaAYeHue;

* MEXKrocyapCTBEHHbIE M BHYTPUIOCYAapCTBEHHbIE OTHOLEHMA PErynMpyroTCA oduLmManbHbIMU
[OKYMEHTaMK;

* OT 0PULMANBHBIX JOKYMEHTOB TpebyeTcA MaKCMMaibHaA COBEPLIEHCTBO, YAENAETCA BHUMaHWe
OAHO3HAYHOCTM, ACHOCTU U tOPUANYECKON 0OOCHOBAHHOCTM UAEN;



Proceedings of the 11th International Scientific Conference

e oduLManbHble JOKYMEHTbI CTPYKTYPHO AENATCA Ha pa3aenbl, CTaTbu U naparpadsi.

Ba)kHO 3HaTb ciieaytollee O AeN0BbIX AOKYMEHTaX:

* [1e/10Bble IOKYMEHTbI HE MMeOT 0COHOro rocyaapCcTBEHHOrO 3HayeHus. Mo 06bEMy OHM, Kak
NpaBunao, MeHblle 0dULMANbHbBIX OKYMEHTOB;

e obnUMaNbHbIE JOKYMEHTbI, KaK NPaBWaIO, COCTABAAIOT CNELManNCTbl, B TO BPEMA KaK AesoBble
[OKYMEHTbI MOYKET NOAroTOBUTb Nt0O0I;

* 4aCTO CYLLECTBYIOT rOTOBble B1aHKM A/19 COCTABNEHUA AEN0BbIX JOKYMEHTOB. Hannuyme rotosbix
6/1aHKOB BaXKHO, YTOObI HE TPaTUTb BPEMA, HE WMCMO/b30BaTb B JOKYMEHTE /IUWHME CA0Ba M
BblpaxKeHusa, He gonyckaTb opdorpadmyeckmx oMOOK N HEKOPPEKTHBIX MPEASNOKEHNI.
OcobeHHocTM aenoBoro obuieHns. CybbekTamm AenoBoro obuweHua moryT ObiTb  0aun,
y4acTBylOLIME KaK B MHOMBUAYANbHOW, TaK U B COBMECTHOW AeATeNbHOCTW. [lenosoe oblieHne
CYLLECTBYET BO BCEX CPepax *M3HW 0OLECcTBa — IKOHOMUYECKOM, COLMaANbHOM, NOANTUYECKON,
[YXOBHOM W T. AO. — W OXBaTbiBaeT AEATE/bHOCTb YYAaCTHMKOB MO PELIeHUIO KaKon-nnbo
NHAMBMAYANbHOM UAM COBMECTHOM npobnemsbl. [pegMmeT Takoro obuleHnsa onpeaenser obmeH
nHbopmaumen, 3HaHMAMMK, OMbITOM, HEOOXOAMMBIMW ANA PELIeHMA KOHKPETHOW npobsemsl.
[enosoe obuweHMe HaNpaBNeHO Ha AOCTUMXKEeHWEe OnpedenéHHbIX Uenen, NoCTaBleHHbIX
y4acTHMKaMu. Hanpumep, addeKkTBHbIN 0bMeH MHPOPMaLMERN N COTPYAHNYECTBO, YCTAaHOBNEHWE
[eN0BbIX OTHOLIEHWI, 3aKNOYEHWE [0rOBOPOB, COBMECTHAA AEATeNbHOCTb B OnpeaenéHHOMN
chepe UT. A4. B oTanume oT 06LLeHNA B ApYrnx chepax *KU3HK, enosoe obuieHne obnagaeT pagom
ocobeHHoCTeN:

1) BakHenwel ocobeHHOCTbO Ae10BOro 0bLLIeHWA ABNAETCA ero AeN0BOW XapakTep. To ecTb
nenosoe obLeHNe He MOXKET BbITb 6ECCMbICIEHHBIM MO CBOEN CYTU M COAEPMHKAHMIO.

2) PeanbHOCTb AeN0BOro 06LLEHNA TaKOBA, YTO He BCeraa yAaéTca BblbpaTb B KayecTsBe Ae108BblX
NapTHEPOB NtOAEN, BbI3bIBAOLMX CUMNATMIO. [103TOMY, HE3aBMCMMO OT CMMMATUIA U aHTMNATUI
[.enoBbIx NAPTHEPOB APYT K APYry, B NpOLLecCce B3aMMOAENCTBMA ULLYTCA ONTUMA/IbHbIE pelleHma
npobaembl. KOHEYHO, NMYHOCTHbLIM GAKTOp 34eCb MNOAHOCTbI WCKAOYUTL HeNb3A, HO B
OONbWMHCTBE CNyYaeB BHUMaHWe yaendeTcd He GOPMMUPOBAHMIO INYHBIX OTHOWEHWI, @ TOMY,
4yTODObl [enoBble OTHOWEHMA He Oblan 3abbiTbl paan AOCTMXKeHMA Uenu. [na AoCTUXKeHUA
onpeAenéHHON Lean BHUMaHWe yaenaeTcsa pauMoHaabHOCTHM, @ He YyBCTBAM M SMOLUMAM.

B nenosom obuieHmm cobnogaeTtca nepapxus. B Bonpocax cybopamHaumMm, TO €CTb B OTHOLIEHMUAX
MeXay NOAYMHEHHbBIMM, KaK Ha rocy4apCTBEHHOM Cy»Kbe 1 B MPaBOOXPaHUTE IbHbIX OpraHax, Bce
CAyKalime O0MKHbI cob10AaTb CBOW CyKebHble MOTHOMOYMA M B TO KE BPEMA COXPaHATb UX.
OHW JOMXKHbI cnefoBaTh NpaBuaam pernameHTa, (no-dppaHuy3scku reglement). Ha cobpaHusx,
BbICTYNAeHMAX, AebaTax, KOHbepeHUMAX, OAHUM COBOM, Ha BCEX MEPOMPUATUAX, CBA3AHHbIX C
[enoBbiIM ObOLEHNEM, OHW JO/KHbI BecTM ceba B COOTBETCTBMM C npasunamu. [OSXKHbI
cobnoaaTbCca NpasBuaa 3TUKeTa (Hanpumep, MCNO/Ib30BaHWE COB «Tbi», «Bbl», «TOCMOAMH»
«roCrmoka» M T. A. B HY)KHOM MecCTe), a TaKXe AaTa, MPOAO/IKUTENbHOCTb  MEpOonpUATUA.
Hanpumep, OHM A0KHbI NOAYMHATLCA PernameHTy. Bbixon, 3a pamMKku npasua cnedyeT cYMTaThb
HeyBaXKUTebHbIM U HEBPEXKHbIM. H1 0lHa MUHYTA He I0/1)KHA TPATUTbCA BMYCTYIO.

MoBefeHWe y4aCTHWKOB Ae/10BOro obueHMA onpeaenseTca AeNOBbIM 3TUKETOM. DTUYecKme
npaBuaa pernameHTUpyoT npouecc obueHns B oduumanbHoM chepe, ycTaHaBAMBaA HOPMbI
noBeAeHNA AN BCEX YYACTHMKOB, OCHOBAHHbIE HA YBaXKEHWUM K IMYHOCTWU AEN0BOro MapTHepa.
[enoBan 3TUKa TaKKe npeabaBndeT onpeneneHHble TpeboBaHMA K BHELWHEMY BMAY, OAEKIE U
MaHepe peyn y4acTHMKOB 0BLLEeHNA.

[enoBble OTHOLWEHWA HOCAT KOMMYHWKATUBHbBIA XapakTep. YYaCTHUKM obleHMA BbICTynatoT B
OPUUMANBHBIX [OMKHOCTAX, ONPeenAatoT CBOW POAM U HeobXoAMMble HOPMbl MNOBeAeHWA
(NpencenaTeNnbCTBYIOWMI, YHACTHUKIM COBELL@HMA, MOAYMHEHHbIE, NPOAaBLbl, MOKYNaTenn n T.4.).
B 0en0BOM OBLEHMM KaXK bl AOKEH COOTBETCTBOBATb CBOEM POan. Kaxaas poab COOTBETCTBYET
ONpesenéHHbIM  OXWMAAHWAM  APYrMX YYaCTHWKOB AenoBoro obueHua. Heobxoaumo 370
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Y4MTbIBATb M [€MCTBOBATH B COOTBETCTBUM C TPEOOBAHUAMM KOHKPETHOM CUTyaLMM U NPUHATOM
ponu.
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Abstract
Leyla Vazirova
Official and business documents in official business style.
This article is devoted to official and business documents in the official business style. The article
states that the main feature of this style is the conciseness of the presentation of thoughts in
standard forms. Further, here is a list of names related to official documents.

Key words: official, document, style, national, specialist, government organization, official,
redundant words, speech elements, attention.
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O MEXAYHAPOAHOW NONYIAPHOCTU
COBPEMEHHOIO KA3AXCKOIO MO3TA
0.0. CYTEMMEHOBA

MaluakoBa AlHyp KacbiMyKaHOBHa
NHCTUTYT anTepaTypbl n nckycctea M. M.O. Ay330Ba, BeAyLMIM HayYHbIM COTPYAHMK,
KaHanaaT GUNoNorMyeckmx Hayk, r. Anmatbl, Pecnybavka KasaxcrtaH

TBOPYECTBO COBPEMEHHOIO KA3axCKOro MNO3Ta, YYeHOro-TIoPKoora U obLLEeCTBEHHOMO
neatena 0.0. CyneimeHOBa OTIMYAETCA MEXAYHAPOAHOW NONYAAPHOCTLIO. B COBETCKMIA Nepunoa,
HaumHaa ¢ 1970-x rogos, OH Obln YyTb M He eAMHCTBEHHbIM MO3TOM M3 KaslaxcTaHa, Ybu
Npou3BeAeHMA HaxOOMAUCb B LEHTPe aKTMBHOTO obOCy)KAeHWA 3a pybeom napannenbHo
OCMbIC/IEHUIO ero TBOp4YecTBa Ha poauHe nosTta. OCHOBHOE BHMMaHWE M B OTEYEeCTBEHHbIX, U B
3apybexHbix NybAnKaumax 66110 yaeneHo noame «3emnas, NoKAOHUCL Yenoseky!», noaTnyeckmum
cOopHMKaM «IMHAHAA KHUra», « TpaHCHOPMaLMA OrHA», HayYHO-NMONYAAPHOMY TPpyAy «A3 1 Ax.
CnenyeTt OTMETUTb, YTO Ka3axCKMii MOST CO34aeT CBOM NMPOU3BEAEHNA HA PYCCKOM A3bIKE.

0.0. CyneimeHoB npocnasuaca BecHol 1961 roga, Korga Ha CTpaHuuax raseT 6Hbina
onyb/IMKOBaHa ero noama «3emnd, NOKNOHUCL YenoBeKy!», noceaweHHas nonety FOpua MarapuHa
B Kocmoc. K atomy momeHTy 0O.0. CyneiMeHOB YyXKe 3aKOHYMA reonornyecknin dakynbteT
Kasaxckoro rocyapCTBEHHOMO YHUBEPCUTETA W MOCTYNUA B JIMTepaTypHbIM MHCTUTYT um. A.M.
Ffopbkoro B MockBe. OcHOBHaa noatuyeckasa agestensHocTb O.0. CynelMmeHOBa NPMXoAMTCA Ha
1960-1980-e roabl. CTuxu noaTa nybaMKoBanuch B «JluTepaTypHOM rasete», «KasaxcTaHCKOM
npasae», »ypHane «[lpocTop», BbIXOAMAM B CBET MNO3TUYECKME COOPHUKM «Apramakmy,
«ConHeyHble Houny, «Kpyrnas 3Besga», «OnpeaenerHune bepera», «foa 0be3baHbl», «[NMHAHASA
KHUra», «TpaHchopmauma orHa» u apyrme. B 1975 rogy wm3gaH nepsbin Tpya «A3 u fv,
NOCBALLEHHbIM THOPKCKOM MHIBUCTMKe. B 1990-2000-e roabl 0.0. CynerMmMeHOB MNPOAO/IKMA
3aHMMATbCA WCCNeAO0BaHMAMMW MO THOPKOMOMMM, OblAM  M34aHbl TPyAbl «A3bIK  NUCbMa»,
«Mepecekatolwmeca napannenn», « TLOPKK B JONCTOPUNY.

Buorpapua u TBOopuyectso 0O.0. CynerimeHoBa MNOCTOAHHO TMPUWBAEKAIM BHUMaHKME
WMPOKOTO Kpyra YnMTaTenem 1 Hawam oTpaxkeHne B OrPOMHOM KOIMYECTBE NTEPaTypPOBEeAYECKMX
nybarKaumim He TONbKO Ha poanHe nosTa B KasaxcTaHe u B cOCeAHMX CTPaHaX, HO M AaneKo 3a
pybexkom — B lepmanun, Typumuun, @Ppanumn, Ncnanum, Yexmn, bonrapun, BeHrpmumn, MoHronmm,
CWIA v apyrnx cTpaHax.

MpomnsseaeHna O.0. CyneimeHoBa bOblan nepesBedeHbl MOYTUM Ha BCe A3bIKM HApOAOB
6avkHero 3apyberkbA. B cTpaHax fAanbHero 3apybexbsa TBOpyecTBo O.CynermeHoBa TOXKe
nonb3yetcA HONbWON MNOMNYAAPHOCTbID, €ro CTUXM M MNO3Mbl NepeBeneHbl Ha aHMNMNCKUN,
dPaHLY3CKNM, HEMELKUIN, MCMaHCKWUIM, YeLWCKUIA, NOABbCKUIN, CNOBaLIKNIM, BONrapCKnii, BEHrepcKui,
MOHTONBCKUI N TYPELKMIA A3bIKN.

MexayHapoaHaa nonyaapHoctb noasmm 0.0. CynermeHOBa TECHO CBA3aHa C UCTOpUen
Xy[,0eCTBEHHOIO NepeBoda ero NpousseneHnin. BepoaTHo, Hanbonee paHHMM NepeBoaOM U3
ero TBOpYeCTBa ABNAETCA NepeBOs CTUXOTBOPeHUA «[OpHOe COAHUe», KoTopoe 6bino
ocylecTBneHo B MOCKBE Ha aHI/IMIACKOM A3blKe W YBUAENO CBET B XypHane «Soviet literature»
(«CoseTckada nnTepaTypa»). CneayeT TakKKe OTMETUTb, YTO PO/Ib CNEUMaNN3NPOBAHHONO XKypPHana
«CoBeTCKMe NNTepaTypbl» B UCTOPUM PACNPOCTPAHEHMA B MUPE HALMOHANbHbLIX TUTEPATYP BCEX
cotosHbIx pecnybamnk CoseTckoro Coto3a A0 CMX Mano M3yveHa, a Mexay Tem, HapAagy c
GYHKUMOHMPOBaBWMM B MOCKBE CMeumann3npoBaHHbIM - M34aTeNbCTBOM  «Paayra», 3ToT
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neyaTHbIM opraH B TeveHne 1960-1970-x rogoB BbINOAHAN OFPOMHYHO PaboTy MO nepesoay W
03HAKOMNIEHWMIO 3@ PYyDEKOM C AYYWMMM MUCATENAMM M MO3TAaMU M3 COBETCKUX pecnybamk.
HypHan «CoBeTckas nuTepatypa» W34aBanACas Ha aHMIMACKOM, HEeMEeLKOM, (GpPaHLy3CKOM,
MCNAHCKOM, apabCKoM M ApYyrMx MHOCTPAHHbIX A3blKaxX M PAcNpPOCTPAHANCA BO MHOIMX CTpaHax
MWpPa, ABNAACL MPAKTUYECKM eAMHCTBEHHbIM CUCTEMATUYECKMM WMCTOYHMKOM MHOpMaLMKM O
COBETCKUX NiuTepaTypax 3a pyberkom. YpesBbldaHO BayKHbIM Obln TOT GakT, 4TO nepesopl
COBETCKMX aBTOPOB B MOCKOBCKOM XKypHa/ie OCYyLLeCTBAANIMNCb HE TONbKO MNpPOodeccMoHaNbHbIMM
COBETCKMMM, HO W CneumanbHO npuriaweHHbIMKU 3apybexXHbIMK  nepeBoAYMKaMMU. TaKum
06pa3om, Ka4ecTBO M YPOBEHb XYAOXECTBEHHOIO NepeBoAa B 3TOM »KypHane Hblan AOCTAaTOYHO
BbICOKMMMU. B 3TOM KypHane HeoAHOKpaTHO NybamMKoBanmMcb matepuanbsl No TBopyectsy MyxTapa
AyazoBa, [abuTta Mycpenosa, NabuaeHa MyctaduHa, Onxkaca CyneimeHoBa U APYrUX M3BECTHbIX
Ka3axCKMX nucaTenein n nosTos.

Bcnen 3a nybankaumert B 1964 roay B 3TOM XKypHane 6b11m onyb/1MKOBaHbl CTUXOTBOPEHMSA
0.0. CyneinmeHoBsa «laganka» (1972), «4epHoe u KpacHoe» (1973), «louTa, Nnoyta NpoKnATan
BMHOBaTa» (1980), «Hazn 6enbimun pekamu...» (1980), «A6n10kmn» (1981), «beTnak-Aana» (1981),
«/ltobas Bnara» (1981), «Cneabi» (1981) n apyrne. NMomMMMO NepeBoAOB Ha aHTIMIACKUI A3bIK,
BbIXOAW/IM B CBET U NepeBoabl cTuxoTBopeHnin 0.0. CynemmeHOBa Ha MCNAHCKMIN A3bIK, KOTOPble
TaKXKe MOABNANMCb HA CTPAHWMLAX MCMNAHCKOrO BapuaHTa XypHana «CoBeTCKaa nuTepaTypa» —
«Literatura Sovietica».

CnenytolWMm 3TanoOM B UCTOPUWM PACNPOCTPAHEHWA W, COOTBETCTBEHHO, MONYAAPHOCTM
tBopyecTBa O.0. CyneimeHoBa 3a pybexkom, ctanm 1970-1980-e roapbl, Koraa B BUAY APYHKECKMX
OTHOWeHMN KazaxcTaHa C BOCTOYHOEBPOMNENCKMMU COLLMANMCTUHYECKMMM CTPaHaMn B boarapuu,
Monblwe, Yexocnosakum n BeHrpun nepesos ero NponsBeaeHU NOAyYMA WMPOKMI pasmax. B
3TUX CTPaHaX ero CTUXOTBOPEHMA NyHAMKOBAIMCb BO MHOTUX KYPHANax M NO3TUYECKMX COOPHMKaX.

B Bonrapum nepesog ctuxotBopeHnin 0.0. CynermeHoBa («[oroHu», «Kaxaa»,
«3Be3aa», «Houb B nyctbiHe», «MonuTtea HaTbipa MaxambeTa nepes, KasHbto», «A3 T3 obnyamy,
«Ha nnowaaun MywknHa» 1 apyrve) 6ol OCywecTBNEH He TONbKO NMepeBOAYMKaMM, HO U, YTO
OYeHb BaXHO — MNpodeccroHanbHbIMM MNO3TaMM — [eoprn KOHCTaHTMHOBBLIM, HKKONaem
KnHuesbiM, WMo CoKonosbiM, MopaaHom fAHKOBbIM, a TaKXe W3BecTHOM 6GOonrapcKom
nucatenbHuuen bnarot AMMUTPOBOI, KOTOpas ABAAETCA M aBTOPOM MO3TUYECKUX COOPHMKOB.
Ctuxmn CynemmeHOBa Bbi3Bann MHTepec y bonrapckmx ymtatenein. O BCTpeYax C HUM NUcCann B
NMTepaTypHo-NybanMUmMCcTUYeCcKOM XypHane «Paken» Cnac MNonos (1981) n [.6onapos (1985).

B BeHrpun ctmuxotsopeHuna O.0. CyneMmeHOBa MOSBASAMCL B PA3/NYHbIX NMO3ITUYECKUX
cHOpHMKax. BONbLIMHCTBO U3 HUX («AHaNaH», «PeBpaNbCKMIM ATHEHOK», «BonyaTay, «/lebeam»,
«MecyaHbli 06Ban» 1 Ap.) ObINO NepeBeaeHO M3BECTHON BEHIePCKOM NO3TECCoM 1 NepeBoaYmLen
Hyxeln Pab. B cBoel cTpaHe OHa 3HAaMeHWUTa, ee CTUXM O4YeHb MOMYAAPHbI, K TOMY e OHa
nepesena Axmatosy, LiseTaey, MaHaenslwTama, ECEHMHa 1 ApyrmMx pycckmx nostos. B 1976 roay
b6onee 30 crtuxotBopeHmin 0.0. CynenMmeHoBa BOW/M B OTAE/bHbIA MNO3TUYECKMIA COHOPHUK
«M3bpaHHble CTMXMY, M34aHHbIM B ByaanewTe ¢ nocnecnosmem Hybl Pab.

B Monblwe cTMXM Ka3axCKOro noata Ny6AMKOBaNMCh B MOITUYECKMX aHTONOMMAX HAPAAY C
Npou3BeAEHUAMN APYrMX COBETCKMX MO3TOB. Hanpumep, B KHure «Monoable ronoca: CTuxu
COBETCKMX MO3TOB», M3aaHHoOM B 1965 roay B8 Bapwase. B 1979 roay 8 cbopHuKe «AHTONOIMA
COBETCKOM M033umn» Oblan onybankoBaHbl «Tpu NOKAOHa», «[ocneaHee cNoBO akbiHa CmeTay,
«TpaHchopMaLMA OTHA» HA MONIbCKOM A3bIKe.

Ha cepboxopBaTCKOM M CNOBALKOM A3blKax 0TAebHble cTuxoTBopeHma O.0. CynelimeHoBa
M34aBanncb B COOPHMKAX COBETCKOM M033MM. Ha YelwcKom A3blke ero CTUXM MOABUANUCH
oTAeNbHbIM COOPHMKOM nog HasBaHMem «CosnHevHble Houm» B 1983 roay. Kak BMAHO w3
BblLIEeYKa3aHHbIX MaTepnanos, Nnoatnyeckoe Teopyectso O.0. CynenmeHoBa yxe ¢ Havana 1970-x
rofl0B MOMAYYMA0 PACNPOCTPaAHEHME B BOCTOYHOEBPOMEMNCKMX CTpaHaxX. 3aMeyvaTenibHbiM GakTom
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ABNAETCA TO, YTO €ro CTUXM NepeBOANANCL WM3BECTHbIMM MO3TaMU-NEepPeBOAYMKaMKM U 3TO
obecneymBano BbICOKMIA YPOBEHb XYAOXKECTBEHHOrO MepeBoda W MO3UTMBHYIO peLenuuto ero
TBOpYeCTBa.

PaccmaTtpuBaa npouecc nepesoda noatudeckmx TBopeHuit 0O.0. CynelMmeHoBa B
3apybekHbix CTpaHaX, TEeM He MeHee, BbIACHAETCA, YTO HaMBONbLIYIO M3BECTHOCTb Ka3aXCKMIM NOST
Nnosy4mn Bce-Taku B 3anagHon EBpone, a MMeHHO — BO @PpaHumn. AHanM3 npougecca BOCnpuUaTUA
Kasaxckoro noata Bo ®PpaHuuu, rae TpPaguuMM OCBOEHWMA BOCTOYHbLIX AMTEPATyp MMetoT
MHOTrOBEKOBYO MCTOPMIO, BbI3bIBAET MCKAOYMTENbHBIN MHTEPEC. B 3TOM cTpaHe NOMMMO LLenoro
pAfa CTUXOTBOPEHW, ONyb/AMKOBAHHbLIX B pPasHOe BPema Ha CTPaHMLAax /UTepaTypHOM
nepuoanKkn, 6bIN10 M34aHO HECKONbKO CAaMOCTOATENbHbIX KPYMHbIX MO3TUYECKMX COOPHMKOB
Ka3axCKoro nosTa.

Yike Ha pybexe 1960-1970-x rofoB OTAe/fibHblEe CTUXOTBOPEHMA Ka3axCKoro noaTta
NOABNANNCL B M3BECTHbIX GPAHLY3CKMX NNTEPATYPHbIX KypHanax u raszetax «Hysenb Kputuk»,
«leTTp dpaHcazy», «llaHx» 1 Apyrux B nepeBoe pa3HbiX aBTOpoB. A B 1972 roay ero ctuxu,
B3ATble B OCHOBHOM M3 MO3TUYECKOro cbopHMKa «loa 06e3baHbI», Obin onybAMKOBaHbI Hapaay C
NOSTUYECKMMWM npounsBeaeHnamM AHApes BosHeceHckoro u Pobepta PoskaecTBeHCKOro B
aHTOJIOrMK, 03arnasieHHon «Ho noasus ...» (coctaBuTenb U nepesodunk J1. WHutuep). B 1977
rofy B nsgatenscree «Publications orientalistes de France» Bbilwna B cBeT «[NMHAHAA KHUIa» Ha
dpaHuy3ckom Asblke. lepeBos 6bin ocyulecteneH JleoHom Pobenem. OH e nepeBen Ha
dPaHLY3CKNIM A3bIK NO3TUYECKU COOPHUK «TpaHchopmauma orHa», KOoTopbi Hbia n3gaH B 1981
rogy B MapuKe B usgatensctee «Gallimard».

®paHLy3CKMe YuTaTenm n NTepaTypHble KPUTUKK C MHTEPECOM BOCNpUHAAM No3a3uto O.0.
CynelimeHOBa W B 3TOM HeManasn 3acayra J/leoHa Pobens — TanaHTAMBOro Noata n NepeBoauMKa,
dunonora, npodpeccopa Pycckoro Asblka U AUTepPaTypbl HaLMOHANbHOTO MHCTUTYTa BOCTOYHbIX
A3bIKOB M KYNbTyp, AMPEKTOpa HayyHoro LleHTpa CpaBHUTENbHOM MO3TUMKM MPWU YHUBEPCUTETE
CopboHHa.

MoMMMO BbllLEYKa3aHHbIX NepeBoaos npounsseaeHuin 0.0. CynelimeHoBa Ha GpaHLLy3CKUI
A3bIK U3BECTHbI U NEPeBOAb! €0 CTUXOTBOPEHMI Ha HEMELLKMI A3bIK. XapaKTepHOM 0COHEHHOCTbIO
3TMX NePEBO/OB ABNAETCA ALOBO/IbHO OOLWMPHbIM MacwTab onybAnMKOBAHHOIO Ha HEMELLKOM A3blKe
TBOpyecTBa 0.0. CyneimeHosa.

Bnepsble B bepanHe ctuxotsopermna O.0. CyneimeHoBa bbinn onybankosaHsl 8 1978 roay
B »KypHane «Poesiealbum 133», Bbiweawem B cBeT B usgatenocrtse «Neues Leben» («Hosas
XU3HbY»). MpumedaTenvHo, 4to noabopky crTuxotBopeHuit 0.0. CyneimeHoBa OCYLLECTBUA
M3BECTHbIN NNTEPATYPHbIN KPUTUK, NepeBoaYnKk u mnsnatens fleoHapa Kowyt. B 1981 roay B
bepanHe Bbilles B CBET CAMOCTOSATE/NbHbIM  MoaTMyeckuit  cbopHuk  O.CyneimeHoBa,
o3arnaBfieHHbIn «[lo A3MMyTy KO4yeBbiXx pPoAoB» C nocnecnosem JfleoHapaa Kouwyta. Ha
CTpaHuuax obLWMPHOro MNOCNEeCNOBMSA HEMELKMA UcCaeaoBaTeNb NpPeacTaBua 06CTOATE bHBbIN
INTEepaTypoBeYeckMiA  aHanM3 Hambosiee WM3BECTHbIX MNO3TMYeckux npomssegeHnin  0.0.
CynelimeHoBa (Noam «3emnsa, MOKNOHUCb YenoBeKy», «IIMHAHAA KHWUra», CTUXOTBOPEHMUM
«AlMHanambiHY, «Yem nopagosaTbh cepaue», «OH OGopmo4YeT CTuxU..», «Paznme», «MuHyTa
MOJ/IYAHMA Ha Kpato CBeTa», «ITO KaxeTca MHe», «Packonkm B 30He LapaapuHcKoro
BOAOXPAHUAMLLAY) NPOAEMOHCTPUPOBA XYA0KECTBEHHO-3CTETUYECKME OCODEHHOCTU, MOTUBbI U
06pasbl, KaHPOBbIE, KOMMO3MLUMOHHbIE M CTUAUCTUYECKME HIOAHCbI, 3BOMOLMIO TBOPYECTBA
Ka3axCKoro nosTa. [laHHas nybaMKauMa ABMANACb BaXKHbIM  AOKYMEHTOM, BbIABMBLUMM
onpeaeneHHble 3aKOHOMEPHOCTM W TeHAeHUMM  HemelKowh peuenumn TBOpyectBa O.0.
CynenmeHoBa.

CnenyeT OTMETUTb, YTO B HEMELKOe M3[aHWe MN033UKW, HapALy C NPOU3BEAEHMAMM,
KoTopble OblAM BHMMATENbHO MpPOaHaNM3MpoBaHbl JleoHapaom KowyTom, BOWAW U Apyrue
nssectHole ctuxm 0.0. CyneMmeHoBa: «f Tato HaZ HOYHbIMK ropogamm», «KonoauekonaTenb
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Kazbek», «OKkpanHa», «Ha naowaan NywkrHa», «MongeHb, nyctaa medyetby, «B ropax Mamunpay,
«3Be3na», «AKTep M HOYHOM ropof nocne npembepbl», «Cneapl», «Hag 6enbimn pekammny,
«AmasoHKa», «llocnegHee cnoBo aKbliHa CmeTa», «BHavyane 6bio cnoso», «OnasabiBatoT
noesna», «PaccykoeHns KeHuckoro noata: fAmbom o Bepanbpe», «PaBHOBecuey,
«Bo3poxkaeHue». [lepeBoa Ha HeMeukuit A3blK Obln OCywecTBNieH MN03TOM Buabrensmom
TKauyMkom 1 npodeccnoHanbHbIMKU Nepesoa4YnKkamm Banbaemapom [ere, dkkexapgom Maacom,
Puuyapaom MNutpacom, NenbmyTtom lNpaiicnepom.

B 1990 roay 8 MoHronmn 6bin n3gan cbopHmk O.0. CynenmeHoBa «Apramak». ABTop
NpeauvcnoBmMA,  BWAHbLIA  MOHFONbCKMIA  nucatenb K.  JIxarea, npeacTaBnaa  CBOUM
COOTEYEeCTBEHHMKAM Ka3axCKOro Mo3Ta, pacckasasn O ero nepBoM nosme «3emns, MOKJOHMCb
yenoseky!». MOHIONbCKMI NMCATENb COXKANEET, YTO He ObIN IMYHO 3HAKOM C Ka3aXCKMM MOSTOM,
33 TBOPYECKOM [eATEe/IbHOCTbIO KOTOPOro OH MOCTOAHHO HabntoaaeT. B ceoen ctatbe M. JIxarsa
BbIpa3ma Haaexay, 4to O.0. CynenmeHoB Koraa-Hmbyab npnenet 8 MoHronumto.

C rogamm mexayHapoaHaa nonuynapHocTb TBopyectBa O.0. CyneimeHoBa He
yMeHblUaeTcA. B ycnoBMAX He3aBMCMMOTO Pa3BMTUA Hallero rocyAapcrsa, MHOrMe 3apybexHble
nybankaumm no tBopyectay O.0. CyneimeHoBa NpuvobpeTatoT HOBbLIM CMbIC U BHOCAT HOBbIE
aCnekKTbl B M3y4YeHWe He TOIbKO UCTOPMM Ka3axCKOM NUTepaTypbl, HO U AEMOHCTPUPYIOT ABHYIO
CBA3b INTEPATYPbl U COUMANBHO-NONUTUYECKOTO PAa3BUTUA COBPEMEHHOro obuecTa. MHTepecHo
OTMETUTb, YTO, KaK M B Caydae C N0ObIM 3HAUUTENbHBIM ABAEHUEM NUTEPATYypPbl, 4O CUX NOpP
NPOAO/IKAKT NOABNATLCA HOBblE NEPEBOAbI U HOBbIE OT3bIBbl HA TBOPEHMA Ka3axXCKOro noata. K
npumepy, 40 cmx nop TBopyectso O.0. CynermeHoBa NpuBAEKaeT BHMMaHME NMTepaTopoB BO
®paHumn. Ha pybeske XX-XXI BeKOB B AUTepaTypHbIX Kpyrax PpaHUMM OOHUM M3 Hambonee
AMCKYTMPYEMbIX BOMPOCOB ABNAACA BOMNPOC O KPU3MCE KyAbTypbl, O Dyaylem XyO0KeCTBEHHOWM
NMTEepaTypbl B MEpUOL MacC-KynbTypbl WM rnobanu3aumm. Ha CTpaHMUAX MHOTOYMCIEHHbIX
NINTEPATYPHbIX MEeYaTHbIX OPraHoB MOCTOAHHO MOABAAAMCH CTaTbM, B KOTOPbIX O Mpobaemax
COBPEMEHHOM NMTEepaTypbl BbICKA3bIBA/IMCb HE TONbKO MMEHWUTble GpaHLy3CKMe nucaTenun u
NO3Tbl, HO M NPUrNALWAANCH K AMANOTY U3BECTHbIE 3apyberkHble MacTepa Xy40KeCTBEHHOIO C/10Ba.
B pycne Takmx MHOroYmcneHHblx amckyccuit, 8 2002 roay Bo ®PpaHUMKM BbilAa B CBET KHMUra
«MncbeMa monogexn. [lecaTb NO3TOB FOBOPAT O HAAEXKAE», 3arNaBmMe KOTOPOWM KpacHOPEeYMBO
roBOpuao O coaepxaHmm cbopHmKa. Ha KntoyeBo BONPOC O POM NO33MM B COBPEMEHHOM MUpe
pa3BepHyYTO O0TBeYann noatel PpaHumnm, Utanum, Frepmannm, Moptyranmn, CLUA, M3panns, /IneaHa,
baHrnagew, Kybbl 1 KasaxctaHa. Bce TekcTbl ObliM npeacTaBfieHbl Ha A3blKe OpuUrMHana M Ha
dpaHuy3ckom asbike. Ctatba O.0. CyneimeHoBa «Bek npo3speHua» Oblia NOCTPOEHa B BUAE
NMCbMa MONOAOMY MO3TY, B KOTOPOM Ka3aXCKMIM MO3T Hanmcan O Ha3HayeHum noasmu: «Ecnm
Hapoa A0bp, OH CTan Takmm HBnarogaps NoaTam. B aTom A 1 BUXKY AOAT N033UM — AenaTb Ntoaen
nobpbimn» [1, ¢.62]. be3ycnoBHO, AaHHasA NPOHMKHOBEHHAA CTaTbA C MYAPbIMW PA3MbILLAEHUAMM
M HACTaBNEHUAMW NPOM3BENA BNEYaTIeHME Ha MHOTMX NpeacTaBuTenein Moaoaoro 1 ctapwero
nokoneHusa. B 2008 roay B MapuxKe coctosnack npeseHTauma noatmyeckoro cbopHmka «Betep
cTenen» ¢ n3bpaHHbIMKU cTuxoTBopeHuamn O. CynenmeHoBsa, L. Capuea, H. Opa3anumHa Ha
dpaHLy3CKOM fA3bIKe.

HoBble daKTbl MO MeXAyHAPOAHOM NonyaspHOCTK Kasaxckoro noata 0.0. CynenmeHoBa
CNOCObOHbI NPeACTaBUTb €r0 MHOTOYMCAEHHbIE MOE3AKM MO Pa3MYHbIM CTpaHam. B nocneaHue
rofbl, 3aHMMaACb NPEUMYLLECTBEHHO aKTUBHOMN ODOLLIECTBEHHOM AEATEIbHOCTbLIO, OH He 3abbiBaeT
00 yyacTum B MEXAYHapOAHbIX NMTepaTypHbIX mMeponpuAtuax. B yacTHoctn, 8 2006 roay B
Bonrapum OH MNPUHUMAN yyactve B TPAAMUMOHHbIX «COPUIMCKMX BCTpedax». IDTa Noesdka
coctoanack No UHMUMaTMBE Coto3a nucatenein bonrapun. B sTux BCTpeyax 06bIYHO NPUHMMAtOT
y4acTMe BWAHblE NMCAaTeAM M MO3Tbl COBPEMEHHOCTM. «[lpuess Ka3axCTaHCKoro Kopudes
nmTepaTypbl cTan ansa 60nrapckoi obLLecTBeHHOCTM HONbWKMM KYyNbTYPHbIM cobbiTem» [2], —
OTMeTUNM BoNrapckue Koanern no nucateNbCKOMy Lexy, ocobeHHO noayepkumsas, yto O.0.
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CyneinmeHoB Mm3BecTeH B Bonrapvm He TONbKO KaK TaNaHTAMBBLIA MO3T, HO M KaK Yy4eHbli-
nccnegosaTenb THOPKCKoro Hacneamsa. O.0. CyneimeHoB 6bin npurnaweH 8 CoduNcKMi
yHuBepcuteT um. KammeHta OxpuACKOro Ha BCTpeyy C NpenoaasaTensimu-BOCTOKOBEAAMU U
bonrapckMmm TIOpKOAOraMW. ITa BCTpeya npowsaa B aTmochepe APYKECKoro obLleHns
CNeunanncToB, yBAEYEHHbIX eAMHOM Maeen — MNONHOLEHHOrO M3y4YeHMA KyabTypbl THOPKCKMX
Hapod0B N ee BKAada B MUPOBYIO KynbTypy. B 2007 roay 8 bonrapuun 6bina nsgaHa ero camas
M3BECTHaA KHK1ra «As n fA».

HaunoHanbHas uctopua ans 0.0. CynelimeHoBa sSBASAACh MOCTOAHHLIM MCTOYHMKOM He
TO/IbKO €ro MO3TUYECKMX NPOU3BEAEHMUIM, HO U HAy4YHO-MOMYAAPHbIX MCCNea0BaHWI. 03T nweT
MCTOKM MHOTMX COBPEMEHHbIX npobnem B UCTOpMM NPeAKOB, KOTOpas He Oblna coxpaHeHa B
odNLMANbHBIX XPOHMKaX. B TeyeHWe HECKONbKUX AeCATUNETUI aBTOP W3y4YaeT pasnn4yHble
BOMPOCHI OTEYECTBEHHOM M BCEMUPHOM MCTOPUMU, THOPKOAOTMM, 0OLEN M CONOCTaBUTESbHOM
JIMHTBUCTUKN. B MONOAOCTM OH MOCBATUA MHOIFO BPEMEHWM U3YYEHWUIO MCTOPUM W TOJKOBAHWA
pycckol anoneu «lecHb 06 Mropey». B pesynbTaTe n3gaHHas KHUra « A3 1 A» Bbi3Basa HAaCTOALLYHO
Oypto B aKageMMYeCKuUx Kpyrax. [lepBasa 4acTb KHWUIM MOCBALWLEHA WM3BECTHOMY MAMATHUKY
ApeBHepycckon nutepatypbl — «Cnosy o nonky WMropese». MHoronetHee msydeHune «Cnosa»
BbIIMANCH B PA3MbILUIEHNA O B3aUMOOTHOLEHNAX [lpeBHen Pycn 1 TIOPKCKOW CTenu, B NOMbITKY
NPOACHUTb HEKOTOPbIE KTEMHbIE» MECTa CPeJHEBEKOBOIO TEKCTA. ITU NOMbITKM BbIAN pacLeHEHbI
KaK BECbMa BOJ/IbHbIM NOAXOA K HayYHbIM NpoHaeMam, 33 YTO NOST NOABEPrCA OCTPON KPUTUKE.

Peuenuma KHUMM «A3 1 A» MHOCTPAHHbIMK UCCNeoBaTENAMM CTafa NPUMEPOM Pa3BUTUA
npouecca peuenuMM KasaxCKoM AuTepaTypbl 33 pybexom, a obcyxAeHue 3TOM KHUTK
CNOCcOBCTBOBANO MNOABNEHUIO OOCTOATENbHbIX W CepPbe3HbIX 3apyberKHbIX HayYHbIX CTaTew,
noceaweHHbIx TBopyectsy O.0. CynerimeHoBsa. K nepunoay HE3aBUCMMOCTM OTHOCWUTCA OAMH K3
Hanbonee WMHTEPECHbIX MOAOOHbLIX 3apyberKHbIX MCTOYHWMKOB — OOLIMPHAA Hay4YHaa CTaTbA
dpaHLuy3ckoro nccneposatens Ppegepuka Ana «Onxac CynelimeHos: «A3 1 A», onybMKoBaHHas
B NepeBoAe Ha pycckuii a3bik B 2015 roay 8 kKHure «Mup Onxkaca CynemmMmeHoBa», CoaeprKalleln
3apyberkHble nybankaumm no teopyectsy O.0. CyneimeHoBa. B 3TOT COOPHMK BKAKOYEHbBI TaKXKe
ctatbn «O TBOp4YectBe Onxkaca CynenmeHoBa» Pemu [opa, «CynerMMeHOB M COBPeMeHHasd
KynbTypa KasaxctaHa» bepHapa Lambasa, «M0o3T mexay ABYMA Mupamu. Brknag B M3ydyeHue
TBOpYecTBa O. CynenmeHoBa» Anbbepa duinepa.

MNpuBeaem BbickasbiBaHMe P. [lopa, xapaKktepusylouwee Tteopuyectso O. CynelimeHoBa:
«llnpoTa nHTEpecos, 0AHOBPEMEHHO ANTEPATYPHbIX U HAYYHbIX, MUTAET M NPOHM3bIBAET BCE €50
TBOpYecTBO» [3, c. 140]. b. LLlamba3, o6bsAcHASA CBOe KeflaHMe NoceTUTb KasaxcTaH, NpMBOAUT B
KayecTBe OAHOM M3 MPUYMUH — 3HAKOMCTBO c noa3men O. CynenmeHoBa: «CtmuxotBopeHus O.
CyneinmeHoOBa MHe NOHPABUANCL OTHOWEHWEM YENOBEKA K KOCMOCY, K 3eme. M MHe 3axoTenoch
YBUAETb BOOUMIO 3EM/IKO M TEX HOAEN, KOTOPbIE MOCAYKMAN MMNYAbCOM ANA ero noasmm» [3, c.
141].

®paHLy3CKnin AnTepaTypoBed, NoYeTHbIn npodeccop MapuxKckoro yHMBepcuTeTa, KaBanep
opAeHa «AKaaeMmyeckas NasbmMoBas BeTBb» B 061acTh dpaHLy3cKoM nutepatypbl A. duwnep
HEeoAHOKPATHO nocellan Kasaxckme ropoda B 1990-e roabl 1 8 Hadane 2000-x roaos. B ceoel
CTaTbe OH pacckasbiBaeT, Kak BcTpevancs ¢ O. CyneimeHoBbiM B KasaxcTaHe n Bo PpaHUMKM Ha
MHOTOUYMCNEHHBIX MEXAYHAPOAHbIX KOJIOKBMYMAX, MOCBALLEHHbIM OBUNeAM  KnacCcuMKOB
Ka3axCKoW nuTepaTypbl: «/ Kaxkaas BCTpeya CBWMAETENbCTBOBAsNA O TOM, YTO B COBPEMEHHOM
NNTEPATYPHOM MMpe OH 3aHMMaeT BaxHoe mecto» [3, c. 145]. Mo mHeHuto ¢paHLLy3CKOro
nccneposatens, O. CyneriMmeHoBa OTMYaeT Nt0O0Bb K CBOEW CTpaHe, COCTPaaHMe K Ka3aXxCKOMy
HapoZay M ConepeKMBaHMe Ko BCcemM Hapoaam mupa. OH XxapakTepusyeT ero caeaytowmm obpasom:
«Omkac CynemmeHOB ABNAEGTCA, Ha Hall B3rNA4, O4HUM 13 NO3TOB-rNalwaTaes Ka3axcTaHa, N03TOM
Ha rpaHuLe ABYX MMPOB M ABYX anox» [3, c. 147]. Obpallas BHUMaHWE Ha NAKOHWUYHBIA M 4acTo
A3BMTE/bHbIM CTUAb No3Ta, A. Puwnep HanommuHaeT, Yyto O. CynenmeHos B 1980-e roabl Obin
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pykosoauTenem asuxkerHua «Hesaga-CemmnanaTMHCK» W BbICTYNaa NPOTMB NPOBEAEHNA ALEPHbIX
B3pbIBOB Ha CeMMNanaTMHCKOM A4EPHOM NOAUIOHE, KepTBaMM KOTOPbIX OblAn NtoaM U Nprpoaa.
AHanunsnpya ctuxotsopeHma O. CynelmeHoBa, A. dulinep nNpMBOAUT MHOKECTBO OTPbIBKOB U3
noaTu4yeckoro cbopHuKa «TpaHchOpMaLMA OrHAY», Kak ObINO y:Ke yKa3aHO nepeBeaeHHOro Ha
dpaHLy3cknit a3bik B 1981 roay.

HoBbIM [AOKYMEHTOM MO3UTUBHOMO ¢paHLUy3ckoro Bocnpuatna O. CyneiMmeHoBa CTaso
BbicTyneHMe npodeccopa n3 OpanHumm K. Myxkonb 8 2021 rogy B AAmaTbl Ha MeXAyHAPOAHOM
KoHbepeHuMn «Mbl Kodyem HaBcTpedy cebe, y3HaBasch B Apyrom: OnixKac 1 CONUKEHME KyAbTyp».
HasbiBas O. CynelmeHOBa He3aypAaHbIM YE0BEKOM M YHUBEPCANbHON NnYHOCTbIO, K. My*Ko/b
pacckasasna, 4To Bnepsble ycabiwana o6 O. CyneimeHose ot J1. Pobens, y KOTOporo y4ymnach B
INALCO (HaumoHanbHOM MHCTUTYTE BOCTOYHbIX A3bIKOB W UMBMAM3aumi) B 1970-e roabl. K.
My»konb M3ydana apabckuii M NepcuacKkuii a3bikK. 3aTem, yxke byayun npenogasatenem INALCO,
OHa OpraHn3oBana nepesoq CTyAeHTaMM Ha QPaHLY3CKUIM A3blK OTPbIBKA M3 KHUTK «A3 1 A» O.
CynerimeHoBa. M, HakoHel, oHu Buaenuce B Mapmke B 1990-2000-e roabl Ha KOHPEPEHUUSAX U
MeponpuATMAX, MNOCBALLEHHbIX Ka3axCcKoh nutepaType. K. [lyonb yaennna BHUMaHMWe
NnuTepaTypHo Kapbepe O. CynerimeHoBa Bo PpaHLMK, @ MMEHHO NPOLLECCY U34aHWA ero KHWUT Ha
dpaHLUy3ckom A3bike. OHa ynomaHyaa o Tom, 4to B 2007 roay O. CyneimeHoB Noay4na opaeH
Chevalier des Arts et des Lettres (KaBanep opaeHa MCKycCcTB U AUTepaTypbl) — «dpaHLy3ckoe
NpU3HaHMe ero OrPOMHOrO MHTENNEKTYaIbHOMO BKNaAa. JJoKa3aTenbCTBO TOro, YTO ero NtobAT BO
®paHumn. A Aymato, 4To OH TakXe NbuT OpaHuno» [4, c. 146].

Eule oAHMM CBMAETENBCTBOM NPU3HAHMA TBOPYeCTBa BO PpaHuUmm ABNAETCA TOT GaKT, YTo B
2022 roay nocon ®@paHumm B KasaxctaHe [. KaHecc Bpydnn O. CynelimeHOBY 3HaK OTNYUSA
Oduuepa HaumoHaNbHOTro opaeHa MNoyeTHOro nernoHa. Mol BUAMM, 4To PpaHuma He 3abbisaeT O.
CyneinmeHoBa, KOTOPbIM B HacTOALWEee Bpema ABNAETCA ANMPEKTOPOM MexayHapoaHOro LeHTpa
conmKenma kynbTyp noA arngon KOHECKO B KasaxctaHe (r. AnmaTsl).

TeopuyectBo 0.0. CyneiimeHoBa cnoCcoHCTBYET MEXKAYHAPOAHON NONYNAPHOCTM Ka3axCKoM
NIMTepaTypbl, Tak Kak ero No3TMYecKkne Npomn3BeSeHNA NOABEPraIMChb aHANN3Y CO CTOPOHbI MHOTMX
MHOCTPAHHbIX MCCaefoBaTeNeN U B COBETCKOE BPEMA, U B Nepuos He3aBMCMMOCTHU KasaxcTaHa.
Mo3nTnBHOe BOCNpUATME 3a pybexom noatuvecknx npomssegeHuit 0.0. CynelimeHOBa,
cnocobcTBOBANO HOBOMY MOAXOAY K 3apyberKHOM peLenumm Ka3axCKon nMTepaTypbl. 3apyberkHas
nuTepaTypHaa KpuTuka Oblna Bosblue cocpeaoTodYeHa Ha BblABAEHMM CBOeobpasus ero
XY[AOXECTBEHHOr0  MacTepcTBa, Ha MNOA/NIMHHO  NTEPaTypOBEAYECKOM  aHanuM3e  ero
Npoun3BeaeHN .

CTnxm noata 61M3KM YMTaTENAM M3 PasHbIX CTPaH, TaK Kak OH obpallaeTcA K BEeYHbIM
Temam: 106po 1 3710, Nt0O6OBL U HEHABUCTL, APYKOa M NpeaaTensCcTBO. Kpome Toro, B npoLecce
3apybexxHOro nepesoAa, OPMUIrMHaAbL, HAMWCaHHblE M3HAYa/lbHO Ha PYCCKOM  A3blKeE,
CNocobCTBOBANM BO3MOXKHOCTM ANA NEPEBOAYMKOB Bonee 40CTOBEPHOrO BOCMNPOMU3BEAEHMA UX HA
MHOCTPAHHbIE A3bIKM, MWHYA CTyneHb MNOCPeAcTBa elWe Kakoro-nnbo Asbika. Lumpoko
OpPraHM30BaHHbIN MepeBoa CTUMYIMPYET peanbHOe MeXKAyHapoAHOoe Npu3HaHue. B cBomx
0T3blBax 3apyberkHble npodeccroHanbHble 4YUTATENM OTMEYaltoT COYeTaHMe COBPEMEHHOrO
noaxoAa NosTa K NoAHMMAeMbIM BOMPOCAM C APEBHEN BOCTOYHON MyAPOCTbIO. MMM MMNOHMPYIOT
MPOHMA, IOMOP, CaTMpa, C KOTOPbIMM OH MOXET nepefasBaTb CBOW [OBOJIbHO Cepbe3Hble U
rnybokune mbican. CoaepraHune ero nosm, Hanpumep, «FMHAHOM KHUMMY, HaBOAMUT 3apybexKHbIX
aBTOPOB Ha MbICAb, YTO ANA WX CO343aHMA aBTOP MPOBOAMA NUTEPATYPHbIE M UCTOPUYECKME
nccnenosaHuA. TakmMm obpasom, MOXKHO KOHCTaTMpoBaTb, YTo TBOp4YecTBo O.0. CynelimeHoBa
ABNAETCA NPU3HAHHLIM BO BCEM MUMpE.
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Linguocultural aspect of the masculine
gender conceptosphere

Yesbergenova Gulnar
K.Zhubanov Aktobe regional university, doctoral student, Aktobe, Kazakhstan

Abstract: This study shows the multifaceted nature of the image of a man in the linguocultural
worldview of the Turkic peoples and allows us to characterize the gender conceptosphere in
typological, linguocultural and cognitive terms. In addition, through the modeling approach, the
systematic organization of concepts and their place in cultural semantics is differentiated, the
dynamics and historical and cultural adaptation of gender content is determined. The importance
of the scientific methods used in the study lies primarily in the fact that it made it possible to
analyze the masculinized gender conceptosphere in a systematic, structural and complex way. The
combined use of cognitive, component analysis, lexico-semantic, phraseological, comparative and
linguocultural methods contributed to the disclosure of the deep content layers of the object of
study.

Keywords: Turkic linguistic culture, gender conceptosphere, masculine gender conceptosphere,
phraseological units, proverbs.

The purpose of this study is to study the Turkic linguocultural model of the masculine gender
conceptosphere based on Kazakh and other Turkic languages (Turkish, Kyrgyz, Uzbek, Tatar).
Linguoconceptological, linguocognitive, linguocultural, gender linguistic methodology and
conclusions aimed at analyzing the research materials were guided. Lexemes reflecting masculine
gender conceptual semantics as research materials[1; 2; 3; 4, 5; 6; 7; 8; 12; 13; 15; 21; 22; 23; 24;
28; 29], phraseology and Proverbs [9; 10; 11; 14; 16-20; 25; 26; 27; 30; 31] considered. It should
be noted that masculinized gender conceptual semantics does not mean that it applies exclusively
to a man (as a representative of gender), the masculine model of behavior can be applied to a
woman as a representative of gender, that is, to describe the image of a woman. In particular, the
"masculinized" gender meaning contributes to the definition of the characteristics of the
conceptual model formed in the Turkic linguistic culture, for example, asymmetric or stereotypical,
then the masculinized meaning is recognized as a common gender category.

In addition, semantic typology reflects the fact that masculin concepts are a multi — aspect
category; in the semantic content-biological, behavioral, moral, emotional and speech
characteristics are reflected. These factors are evidenced by the following linguistic data, for
example: epkekwopa (alies) tomboy woman who owns man-like character, and direct as a man’;
brave mother (in kazakh), Erkek gibi kadin ‘tomboy woman’, Aslan yirekli kadin ‘lion hearted
woman’ (in turkish); Spkek ceiman asn ‘man-like, brave woman’, 3p #ypek Kei3 ‘strong and brave
girl’ (in kyrgyz); Qahramon ona ‘brave mother’, Erkakdek matonatli ayol ‘patient like a man’, Erkak
kabi giz ‘a girl with man-like character’ (in uzbek); Up-am kebek xamoiH-KbI3 ‘man-like woman’,
Keito Kei3 ‘brave girl’ (in tatar).

These examples reveal the structural commonality and national-cultural semantic features of the
gender conceptosphere in Turkic languages. The attribution of masculinity traits to the female
image goes beyond the traditional (or stereotypical) binary boundaries of gender semantics and
reflects the cultural adaptation and conceptual dynamics of gender roles. Such linguistic units
testify to the multiplicity of masculinity values, the semantic and cognitive representation of such
concepts as heroism and responsibility in the feminist personality, and the expansion of gender
concept models.
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The masculine conceptosphere is a complex hierarchical concept system that reflects the socio-
cultural, moral and ethnic roles, attributes and values that are considered characteristic of a man
in a particular linguocultural space. In Kazakh and Turkish cultures, this conceptual structure is
based on national traditions of a deep nature and is distinguished by the level of sacred, revered
worldview.
Masculinized concepts are mental and linguistic units that reflect masculine qualities, social and
role functions, moral norms, emotional and psychological characteristics and behavioral
expectations inherent in a man in a certain linguocultural space. They are the substantive
components of the masculin conceptosphere and are expressed in linguistic terms through key
lexemes, phraseology, proverbs and cultural scenarios.
In the course of the analysis of the research materials, we decided to form the term concept of
masculin semantic value, because in the definition of the masculin model of the gender
conceptosphere, the masculin conceptual value of concepts was also distinguished. Then both
categories are equally important for our research: one (masculin semantic value) — from the point
of view of linguoconceptological analysis and linguocognitive modeling, the other (masculin
conceptual value) — for linguocultural modeling.
Masculinized semantic value is the stable meanings that are formed in linguistic and speech units
in relation to the behavior, qualities and social roles inherent in a man. Such a semantic value is
reflected in vocabulary and phraseology, proverbs and sayings, regular parables. Refers to the
social and moral requirements for a person who is recognized as "male". The semantic meaning
of masculin concepts is reflected at the language level. Masculin semantic value serves as the basis
for describing the representation of concepts at the linguistic level.
Masculin conceptual essence is a cognitive model of the image of a man, transmitted through
language and speech units, that is, the image of a man formed at the level of culture and
consciousness. The conceptual essence of masculin concepts is embodied in the public
consciousness, in the National worldview, we recognize not only the word — a consolidated
concept, a category within the conceptosphere (the essence-content that concepts give) or a
conceptual categorical unit.  Masculin conceptual essence "lives" in the structure of
consciousness, culture, expresses a concept formed and accumulated through concepts.
Linguocultural model of the masculin conceptosphere, complementing such concepts as the
masculin conceptosphere and concepts, the masculin semantic and conceptual essence. The
linguocultural model of the masculin conceptosphere is a systematic representation of the
representation in language and culture of mental, behavioral and value concepts in relation to a
man. This model is structured on the basis of a hierarchy of roles, functions, semantic domains
and is expressed through verbal and non-verbal forms characteristic of this linguoculture.
The linguocultural model is effective for describing the conceptual foundations, semantic field,
emotional tone and cultural connotations of the masculin image in Turkic languages; in other
words, this model is a methodological structure that allows you to systematize the structure of
the conceptosphere from a cognitive, axiological and discursive point of view.
As the experience of systematizing, structuring and describing data in the course of the study
shows, the following can be identified as characteristic features of the masculin linguocultural
model:

1. the nature of dynamicity (variability)

2. ethnocultural identity

3. Polymodality (polyparneal appearance)

4. Structurality (consistency)
In pursuing the principle of a comprehensive approach to the category of masculinized gender
conceptosphere, we recognized it as a complex semiotic structure that combines masculinity and
masculine behavior, social role, value orientations and figurative (symbolic) characteristics, which
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are formed at the intersection of language, society, gender, worldview, culture. The concept of
"male" in the Turkic languages reflects the historical and cultural experience, worldviews and
norms of character and behavior of each nation, forming the central core (base level or supporting
layer) of this conceptosphere.

The concept of "male" in the Turkic languages is not just a biological concept, it is distinguished by
its own cognitive, social and axiological layers as an intercultural conceptual structure. The
definition of the structural typology of the concept of "male" will undoubtedly open the way to
understanding the logic of internal organization, levels of meaning and cultural and semantic
layers of the gender conceptosphere. This typology also determines what cognitive, social and
axiological structures masculinized values are expressed in language. The basic role of this concept
gives reason to consider it as a supporting part of the gender system, and its typological
classification — creates the conditions for a systematic analysis of how the image of a man is
formed in the Turkic linguoculture.

Gender category "jigit" (man, guy), which is recognized as one of the basic (supporting) concepts
of the masculin conceptosphere, occupies a place among the main conceptual positions.
Conceptual semantic indicators, which include the traditional cognitive matrix of the concept of"
guy", were determined on the basis of component analysis, so we can describe their linguistic
representation using the examples below. These indicators prove that the concept of" guy " is not
limited only to the nature of youth, but is deeply connected with such layers of meaning as
heroism, eloquence, artistry, social authority, morality. In the cognitive matrix, the concept of
"guy" is considered as an ideal of personal development, and language data— proverbs and idioms-
indicate that this ideal has become a linguocultural model. At the same time, this concept shows
that the norms of behavior, Social Responsibility and cultural code of personal qualities are firmly
established in the Turkic linguoculture:

1. Regarding the category of age and gender —Jigitte de jigit bar —azamaty bir bdlek, jylgyda
da jylgy bar — gazanaty bir bolek; Jasynda jigitshilik gylmadgan, omir qyzygynan qur qalady,; Boidag
jigit — jurt kuiey..

2. Regarding the nature of body power and agility — Jigit jangan shog bolsyn, shog bolmasa,
jog bolsyn; Jigitti jigeri tanytar, ismerdi dneri tanytar; Etikti ndl sagtaidy, jigitti al saqtaidy.

3. In relation to the essence of heroism and heroism — Ardymagqg atqa oq tise, jabylarsha
tylamas, er jigitke oq tise, jamandarsha jylamas; Batyr jigit, jay jerier, sheshen jigit day shesher; Er
jigit 6zi ushin tyady, el tshin dledi.

4. In relation to moral and ethical values — Jigittiri quny — juz jylqy, ary — myn jylqy; Er jigittiri
eki séilegeni dlgeni; Ary taza jigittin jany taza.

5. Associated with social and family roles — Baga kdlinde patsha, jigit elinde patsha; Jagsy
jigit elin gorgaidy, jaman jigit basyn qorgaidy, Boidagq jigit — jurt kuiey.

6. Participated in traditional competitions and rituals — Joly bolar jigittiri jerigesi shydar
aldynan,; Sheshensigen jigitti day kelgende korermiz; Jalgyz shapqan at juirik, jalgyz sdilegen jigit
sheshen; Jigittiri sorlysyn attyn jaldysy jeried.

7. As for the appearance and paraphernalia — E/ basqgarar jigittini etek-jeni kenri bolar, Bori
sodar jigit borkinen tanylar.

8. In transitive and metaphorical value — Jigit segiz qyrly, bir syrly bolsyn; Qyz — ayyldyn
korki, jigit — ayyldyn serti; Uuiatsyz qatyn — tuzsyz as, ddepsiz jigit — jugensiz at; Aqylsyz jigit —
ayyzdyqsyz at.

9. Regarding the norms of behavior — Jaldyz attyn paidasy kop, Jalgyz jigittir ailasy kop; Oz
aiybyn ozi bilgen jigit b1 bolyda jaraidy; Jigittin tusin aitpa, isin ait.

10. In relation to mood and sensory properties — Er jigit ne kormeidi, er koril ne bermeidi;
Er jigitke seryen de — seryen, sergelderi de — seryen; Tuie tuz dep gartaiady, jigit qyz dep gartaiady.
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11. Regarding the image of mythological meaning — Balam 0sti degenshe, batyr Osti
deseishi, Batyr oner bilmese, qapy! dsti deseishi; Jagsymyn dep maqtanba, halyq aitpai, batyrmyn
dep baptanba, baryp qaitpai; Batyrsyngan jigitti jay kelgende kdrermiz.

In Turkic paremia, the concept of "zhigit" is depicted in mythological terms as a heroic person,
unique in nature, with a mission to nature and society. This gender concept in the mythological
semantic aspect is combined with the heroic archetype, nobility, fateful trials and spiritual power.
Through such images, the holiness and epic characteristics of the masculinized personality are
fixed in Turkic culture.

In the course of the linguocultural study of the masculine and feminist conceptosphere in general,
we noticed that their cognitive potential allows us to theoretically structure the linguistic model.
In this regard, we decided to prepare a scientific and methodological guide to the formation of a
linguocultural model of the masculine conceptosphere —an example of compiling a linguocultural
model will be presented in the following content:

1.identification of the main (belonging to the basic — unifying level) Masculin concepts.

2. accumulation of language tools that reflect concepts.

3. identification of cultural and value meanings.

4. Comparison of language data from ethnic culture.

5.identification of Universal and ethnic identity (unique) features.

6.Modeling of the structure of the Conceptosphere and its internal connections.

Thus, this scientific and methodological modeling is built on the basis of theoretical
concepts in the fields of linguoculturology, cognitive linguistics and conceptology and allows you
to comprehensively characterize masculinized linguoculturological existence in a national cultural
context.

We decided to analyze the concepts included in the components of the level model of the
masculinized gender conceptosphere in accordance with our conclusions presented above and
present them in the following system (Table 1):

Table 1-conceptual nature of the level model of the Masculine conceptosphere

Semantic TinAaik KepiHici
aspect Kazakh Turkish Kyrgyz Uzbek Tatar
Heroic or Batyrlykh Kahramanlik / | Baatyrlyk Botirlik / Batyrlyk
brave Alplik Qahramonlik
Courage Batyldykh Cesaret / Erdik / Jasorat Kiyulyk
Yigitlik Taymanbast
vk
Fortitude Khaysarlykh Azim / Ozhorlok Matonat Uzhatlek / Nyklyk
Kararlilik
Masculine Jigittik Delikanhhk / Chinigi Mardlik Egetlek / Martlek
behavior Mertlik jigittik
Spiritual Zhiger / Rukh Irade glicl Kayrat Iroda kuchi Zhurat / Sabyr
strength /
vigor
Honor Ar / Namys Onur / Seref Namys G'urur /Or/ Namus / Abrui
Sharaf

At the same time, we decided to give a table for a systematic comparison of the basic components
belonging to the "basic or fundamental layer" of the level model of the masculin gender
conceptosphere in the Turkic languages (Table 2). The basic masculin concepts mentioned in this
table— Yer / Erkek, Jigit / Yigit, Ake / Baba, Agha / Agabey, Ata / Ata — are the main concepts of
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gender role structure, which have cultural and historical significance in each language system.
They serve not only as linguistic symbols, but also as basic cultural indicators that reflect the Social,
Psychological and axiological appearance of the masculinized personality.

Table 2-masculine basic concepts of the Turkic gender conceptosphere

Kazakh Turkish Kyrgyz Uzbek Tatar
Yer Erkek Erkek Erkak Yir-at
Jigit Yigit Jigit Yigit Eget
Ake Baba Ata Ota Ati / Ata
Agha Agabey Aga Aka Abiy
Ata/ Ata-Baba Ata / Dede Ata / Baba Ota / Bobokalon Ata / Baba

The similarity and difference of language units in the table reflects the common cognitive cultural
code of the Turkic peoples, as well as the specific linguomental features of each nation. For
example: the concept of "Jigit" / "Zhigit" / "Yigit" / "Yigit" / "Yeget" — in all languages, it is based
on the heroic archetype, intertwined with such qualities as heroism, courage, heroism; the forms
of names such as "ata" mean genealogical continuity, intergenerational

ata", "aka", "ati
communication and the owner of a dignified place; the concept of" senior " — is associated with
such roles in the hierarchical structure as greatness, guidance, care.

The system-semantic hierarchy of the masculin conceptosphere reflects the location of concepts
related to heroism in the cultural and linguistic system. In this structure, the base (support) core
contains the supranational (universal) characteristics of the image of a man. These include:

- male is the base name denoting physical and social gender;

- strength is strength, heroism, which is associated associatively with a man;

- courage is the ability to face danger, to make decisions;

- responsibility is a sense of duty to the family and society.

Although these concepts have a number of commonalities between cultures, their
linguistic representation and semantic space are closely related to the worldview system of each
people.

Through cognitive modeling, the mental structure of concepts and their place in the cultural code
were determined, and through lexico-semantic analysis, specific manifestations of their linguistic
representation were revealed. The methods used not only strengthened the theoretical basis of
the study, but also provided the scientific principles of systematization of gender content,
disclosure of culturally determined semantics, grouping and interconnection of conceptual
essence and cluster classifications.

Thus, the study showed that the masculin gender conceptosphere in Turkic languages is a complex
and multi —level system, and this conceptosphere is not only a set of linguistic categories, but also
a value-symbolic system, entrenched in the cultural memory of each Turkic people, intertwined
with historical experience and social roles. The semantic field and structure of basic concepts in
the Turkic languages, such as "Yer", "jigit", "Agha", "Ata", "batyr", reflect traditional and modern
models of gender roles and clearly characterize linguocultural models of the image of a man. The
masculin conceptosphere provides a wide range of opportunities for studying the cognitive,
axiological and discursive representation of masculinity in the Turkic worldview and has important
theoretical and practical significance in studying the laws of the development of gender
linguoculture.
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KOHTEKCTHblE 331341 KaK MHCTPYMEHT
POPMMPOBAHMNA PYHKLIMOHATbHOM
rPaMOTHOCTM Ha YPOKaxX XMMUU

HypekeHoBa Alirynb HbirmeTyn10BHa

KaHOnAaT BUONOrMYecKmx HayK, A0LEeHT Kadeapbl xXumum 1 buonornm, HAO «LLakapim
yHMBepcuTeT», ropoa Cemen, Pecnybnmka KaszaxctaH

Cobonesa AHacTacua HukonaeBHa

MaruncTpaHT 2 Kypca Kadeapbl xummm n buonormmn, HAO «LLIakapim yHMBEpCUTET», rOpoa,
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AHHOMAuuA. B cTaTbe paccmaTpmBaeTCcA MeTOAMKa MCMNONb30BaHMA KOHTEKCTHbIX 33434
Kak 3QPEKTUBHbIA MHCTPYMEHT U cpeacTBO GOPMMPOBAHMA YHKLIMOHANbHOM TPamOTHOCTM
yYyalwmxca Ha ypoKax XMMWMKW. AHAAM3MPYKOTCA COBPEMEHHble NoAxoAbl K onpeaeneHuto
GYHKUMOHANBHON TPAaMOTHOCTW, BblAENATCA €€ KOMMOHEHTbl M OCODEHHOCTM ecTecTBeHHO-
Hay4YHOM rpamoTHOCTU. [loKa3aHo, 4YTO WCMO/Mb30BAaHME KOHTEKCTHbIX 3aday crnocobcTsyeT
PA3BUTUIO MO3HABATE/IbHOW aKTMBHOCTM y4yalmxcs, GOPMUPOBAHUIO YHMBEPCAbHbIX Y4ebHbIX
OENCTBMIA U NPUMEHEHWNIO 3HAHWI B pPeasibHbIX KMU3HEHHbIX CUTyaumax. B paboTe npeacTaBieHsl
npuvMepbl 33434 U MeTOAMYECKME PEKOMEHAALMM MO BHEAPEHMIO B 06pa3oBaTe/IbHbIM NpoLecc.

Kniouesble cnoBa: GpyHKUMOHANbHAA TPAMOTHOCTb, €CTeCTBEHHO-HAy4YHas rPaMOTHOCTb,
KOHTEKCTHbIE 3aZa4M, XMMMKA

®DyHKLUMOHANbHAA TPAaMOTHOCTb CErolHA BbICTyNaeT BarKHEMLIMM NMoKasaTesem KayecTsa
WKONbHOTrO 0bpasoBaHMA. MeKayHapoaHble uccneaoBaHMA (B nepsBytd ouvepedb PISA)
OPUEHTMPYIOTCA HE Ha NPOBEPKY NPeAMETHbIX 3HaHMI, @ Ha CMOCOOHOCTL yYallMXCA NPUMEHATb
npeamMeTHble 3HaHMA B MPAKTUYECKMX M KM3HEHHbIX cuTyaumsax [1]. B KOHTEKCTe LWKOAbHOro
06pa3oBaHMA, OCOBEHHO Ha YPOKaxX XMMMM, 3TO 03HAYAET, YTO YYEHUK A0NKEH YMETb HE TO/IbKO
HanmcaTb ypaBHEHWE peakUMmn UAKU BbIYUMCAUTb MONAPHYIO MAcCy, HO M MOHATb, KaK 3T 3HaHWA
NOMOTYT EMY B MOBCEAHEBHOM }KM3HM — HANpMMmep, NPK BbIbOpe YNCTALLMX CPEACTB UM aHaNn3e
COCTaBa NPO/YKTOB NUTaHUA.

TpaAMUMOHHBIN NOAXOA K NPEenoAaBaHNIO XMMMK, C €70 aKLLEHTOM Ha 3ay4YnBaHune Gopmyn
M pelleHne abCTpakTHbIX 33434, 4acTo He GOPMMPYET Y LIKONbHMKOB MOHMMAHMA CBA3N NpeaMeTa
C OKPYXKatoLMM MUPOM. TO NPUBOAMUT K NOTEPE MOTUBALIMMN N BOCMIPUATMIO XMMMUKN KaK CIOMKHOMN
M OTOPBAHHOM OT KWM3HW AUCUMNAMHBLI. B COBPEMEHHON nefarorvke TaKXKe OTMe4vaeTcs
HeobxoAMMOCTb nepexoda OT TPAAMUMOHHOIO YCBOEHWMA 3HAHWMA K  GOPMMPOBAHMIO
KOMMNeTeHUMN, obecneymBatoLmMx camopasBUTMe U afanTaunio yd4eHKka B obulectse. o cnoBam
Kpblnosoi 0O.B., PyHKUMOHaNbHAA rPamoOTHOCTb — 3TO «COBOKYMHOCTb 3HAHWM U YMEHWH,
NO3BO/IAIOLLMX YenoBeKy 3GGEeKTMBHO y4acTBOBATb B KM3HM 0OOLWECTBA M adanTUpPOBaTbCA K
MEHSIOLWMMCH ycoBMAMY [2].

OfHaKo pe3ynbTaTbl MeXAyHapOoAHbIX UCCNeA0BaHWI MOKa3biBAlOT, YTO KasaxCTaHCKMe
WKONbHMKM MO NpeaMeTaM eCTeCTBEHHO-HAaYy4YHOTO LMK, B 60/bLIEN CTENEHN AEMOHCTPUPYIOT
YMEHME MPUMEHATb 3HAHMA B 3HAKOMOM CUTyaUMM M 3HAUYMTENbHO PEeXKe MUCMOb3YHT WUX B
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PeaNbHbIX XM3HEHHbIX 0DOCTOATENbCTBAX, YTO ABAAETCA MOKA3aTe/Nem HeAOoCTAaTOYHOrO YPOBHA
chopMMPOBAHHOCTN ECTECTBEHHO-HAYYHOM rPamoTHOCTH [3].

B cBA3M C 3TMM aKTyanbHOW 3aJayel CTAHOBMTCA MOMCK MefarornMyeckmx CpeacTs,
NO3BONIAIOLLMX PAa3BMBATb Y y4HalMxca ymeHne paboTtaTb ¢ MHGOPMaLMen, aHaM3npoBaTb eé U
NPUMEHATb B YKU3HEHHbIX CUTyaumax. OA4HMM U3 TaKMUX CPEeACTB BbICTYNatOT KOHTEKCTHbIE 334a4M
M GYHKUMOHAbHAsA TPAMOTHOCTb.

®yHKLUMOHANbHAA TPAaMOTHOCTb O3HaYaeT cNOCOBHOCTb MCNO/b30BaTb 3HAHMA M HABbIKK
ONA  PeleHNa KM3HEHHbIX 334a4 B YCAOBMAX PeanbHbIX COUMANbHbIX MpPakTuk [2;4]. B
MEXAYHAapOAHOM MPaKTMKe BblAENATCA €€ OCHOBHble  KOMMOHEHTbI:  YMTaTeNbCKasn,
MaTeMaThyecKan, eCTeCTBEHHO-Hay4YHadA, GMHaAHCOBaA, rNobanbHble KOMMNETEHLMK, KpeaTUBHOE U
umdbpoBoe MmbleHme [1;2]. PaccmMoTpuMm eCcTeCcTBEHHO-Hay4YHYyl [PaMoOTHOCTb B pamKkax
npeameTa XMMWUW. 34eCb AaHHbIN BMA rPAaMOTHOCTM O3HAYaeT CNOCOBHOCTb OOBACHATL ABNEHMA
npupoabl Ha OCHOBE HAyYHbIX 3HAHWM, WHTEPNPETMPOBATb JAaHHbIE SKCMEPUMEHTOB,
bopmMynMpoBaTh BbIBOALI U apryMmeHTMPOBaTb MNO3ULUMM MPU pelleHnn npobnem [5]. Ha ypokax
XMMUU J@aHHOe HanpasBneHue npuobpeTtaeT ocoboe 3HayeHMe. Kak oTmedaeT Becenosa J1.A,
passuTMe O YHKLMOHANbHOM T[PAaMOTHOCTU CAEPKMBAETCA pAAOM  (GaKTOpPOB: HeAO0CTAaTKOM
BPEMeHM Ha MpakTuyeckne paboTbl, ManbiM OOBEMOM MCCNEAO0BATENbCKMX 334aHUI, PeaKUM
MCNONb30BaHMEM AMCKYCCUIM U aHanmsa uHbopmaumm [6]. Jna npeogoneHmsa aTux TpyaHOCTEN
npeanaraeTca aKTMBHEE BKAKOYATb MNPAKTMKO-OPUEHTMPOBAHHbIE 33JaHWA, WHTErpupoBaTb
y4yebHble CUTyaLUMU C KMU3HEHHbIMKM MPUMeEpPamMu, NPUMeHATb KeWncbl. KbiapipoBa M.H. wn
Kepnmbaesa K.3. noag4YepKMBaAtOT, YTO KOHTEKCTHbIE 3a4a4M AOKHbI CTPOUTLCA Ha 3HAHWAX UK
XM3HEHHOM  OMbITe  yvawmxcA, 4TO obecneymBaeT WX MNPAKTUYECKYID 3HAYMMOCTb W
MEXANCLMNAVNHAPHbIN noaxoga, Takow MeToz, dopmupyet HabA4aTeNbHOCTb,
CaMOCTOATE/IbHOCTb, KPEAaTUBHOCTb M YMEHWe AenaTb BbIBOAbl Ha OCHOBE HAy4HbIX AaHHbIX [7].
[onrononosa, uccneaya NPUMEHEHME KOHTEKCTHbIX 3aJa4, BblAenaeT WX MOTMBALMOHHYHO
GYHKUMIO: B YCNOBMM  OMUCHIBAETCA KM3HEHHAA CUTyauMAa, JMYHOCTHO 3HAYMMas Ans
obyuyatouLeroca, 4To obecnevmBaeT BbICOKMI YypOBEHb BOBNEYEHHOCTY [8].

KOHTEKCTHble 3a4aunM — 3TO yyebHble 3aZaHWA, YCNOBMA KOTOPbLIX MPUOAMNKEHbBI K
pPeanbHbIM CUTYyauMAM, TPebyroWmMM NPUMEHEHUA 3HAHWI, MONYYEHHbIX Ha YPOKaX, OHMU
OT/IMYAIOTCA OT TPAAMUMOHHBIX TEM, YTO MPeAnonaratoT He TONbKO MCNO/b30BaHWe Gopmyn U
3aKOHOB, HO M @aHa/M3 TEKCTA, AaHHbIX, M30DPaXKEHUN, KPUTUYECKYO OLEHKY M GOPMYINMPOBaHME
cobcTBEHHbIX BbIBOAOB [4]. KOHTEKCTHbIE 334a4M, Mo MHeHUto Yiwakosor O.B. u 3onotosoi O.M.,
ABNAOTCA BAXKHbIM CPeACTBOM GOPMMPOBAHNA €CTECTBEHHO-HAYYHOM MPAaMOTHOCTHM, TaK KaK OHM
cofieprkaT onucaHue ObITOBOM, 3KONOMMYECKOM MAM COLMANbHOM Npobsiembl, Tak, B OAHON U3
3a/1a4 aBTOPOB y4eHKMKy 10 Knacca npeanaraeTca yaaanTb KUPHOE NATHO C OAeXAbl, UMeA TO/IbKO
Men, Conb M caxap. Ana eé peweHns TpebyeTca 3HaHME CBOWCTB YKMPOB, 3HAHME METOAMKM
NPOBE/IEHNS IKCMEPUMEHTA M MOUCK afibTepHATUBHbLIX cnocoboB ouncTkm [3]. OcobeHHOoCTH
KOHTEKCTHbIX 33ada4 ObliM  noapobHO npoaHanm3mpoBaHbl  fonronosnoson E.A. AsTop
NOAYEPKMBAET, YTO TaKMe 33a[aHMA OTAMYAIOTCA OT TPAAMUMOHHbLIX Yy4ebHbIX 3aZay CBOeM
CTPYKTYPOM, COAEPKAHNEM N METOAMKON NPUMEHEHMA. B OTIMYME OT CTaHAAPTHbBIX YNPAXKHEHWUN,
OHW 0613 4310T CHOXKETHOCTbIO, OTPAXKAIOT PEANbHbIE YKU3HEHHbIE CUTYaUMM, BKIKOYALOT Pa3inyHble
dopmbl nogaum MHbOPMALMM M MOTYT MMETb HECKOJIbKO cnocobos pelleHuns. Kpome Toro, B
YCNOBMAX KOHTEKCTHbIX 33/1a4 4aCTO BCTPeYatoTCA M3ObITOYHbIE MM MPOTUBOPEYMNBBIE AaHHbIE, YTO
TpebyeT OT yyalleroca KpUTUYECKOro aHanmsa n otbopa 3Haunumom nHdopmaumm [8]. OCHOBHbIE
XaPaKTEPUCTUKM KOHTEKCTHbIX 33a4a4 M NPUMEpPbl UX MPUMEHEHMA B XMMWUW NPeACcTaBNEHbl B
Tabanue 1.
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Tabnnua 1. OcobEeHHOCTN KOHTEKCTHbIX 33434

No OcobeHHocmeb CodepxcaHue
1 ClOXKeTHOCTb M NpaKkThyecKana | YcnoBme 3a4avym ONUCbIBAET MM3HEHHYIO CUTYyauuto,
3HaYMMOCTb CBA3AHHYKD C OMbITOM Y4Yalllerocsa; pelleHve ummeet

JIMYHOCTHYHO UEHHOCTb U COUMaIbHYHO 3HaYNMOCTb.

2 Micnonb3oBaHMe  pasnuuHbIX | [aHHble B 3aJa4e MoryT HbiTb NpeacTaB/ieHbl B BUAE

dopm noaaum nHdopmaumn TEKCTa, PUCYHKOB, Tabauu, cxem, Auarpamm Man
rpadmKoB.

3 Hanunune M36bITOYHBIX WAM | YCNOBUS COAEPNKAT /IULIHIOW UAW KOHQAMKTYIOLLYHO

NPOTUBOPEYMBLIX AAHHbIX nHdbopmaumto, KoTopyto HeobxoaMMo

MNPOaHaM3nNpPoBaTb, OTCEATb NN MEPEOCMbICNTNTb.

4 Bo3MmoOXKHOCTb

HECKOJ/IbKUNX O,D,Ha N Ta e 3ada4a MOXEeT 6bITb peweHa pasHbiMK

cnocoboB pelleHus MEeTOZlaMM; 4YaCTb PEeLIeHWK YyYallMMCA MPUXOAMTCA

KOHCTPYMNpPOBATb CaMOCTOATE/IbHO.

Ocoboe mecTo

B METOAMKE 3aHMMAIOT KOHTEKCTHble 3aZayM, KOTOpble MOMXKHO
KnaccmduumpoBatb MO YPOBHAM C/IOXHOCTM.

OHM OTpakaloT MOCTENEHHbIM nepexosd OT

BOCMPOM3BEAEHMA 3HAHUI K YCTAHOBAEHUIO MEKNPEAMETHbIX CBA3EN U a/1lee — K PACCyKAEHWNIO
M MOWMCKY COBCTBEHHbIX pelleHnit. Takasa CTPYKTypa NO3BOSAET YYMTENO BbICTPAMBaTb 0byyeHme
MO MPUHLUMMY «OT MPOCTOrO K C/AOXHOMY», obecrneumBas pasBUTME KaK NPeaMETHbIX, TaK U
MeTanpeaMeTHbIX KOMMETEHUMN.

Tabnnua 2. YpoBHM M NPUMEPbLI KOHTEKCTHbIX 3a4au

YposeHsb Mpumep kKoHMekcmHol 300a4u
YpoBeHb 3agada 1. Jnsa nposaskM GOTONNEHKM TpebyeTca NPUroToBUTH
BOCMpPOUN3BEAEHMA pacTBop TMocynbdaTa HaTpmA. MHCTpYKUmMA: HeobXoAMMO PacTBOPUTb
200 r BewecTtBa B 1 anMTpe BOAbI.
3agaHue:
1. CocTaBbTe ypaBHEHME pacTBOPEHMA COMN.
2. 0O6bacHMTe, nodyemy TMOcynbdaT WCNONb3YETCA Kak
dUKcupylollee BELLECTBO.
3. OnuwmnTe sTanbl NPUIroTOBAEHWA PacTBOPA.
4. PaccunTariTe MaccoByto 4010 BELLECTBA B PacTBOpE.
3adava ompaxcaem bbimosoe npumeHeHue xumuu u mpebyem
3HaHUU O peakyusax pacmeopeHuA U ymeHul eomosume pacmaeopel
300aHHOU KOHUeHMpPayuu.
YpoBeHb 3agada 2. B peKy nonanam CToYHble BOAbl, COAEPKalline MOHbI

YCTaHOB/1IEHNA CBA3EN

meam (Cu?*). Mutenm coobuwatot o rmbenu poibbl. 3agaHue:

1. Mpeanoxkute MeToA OYMCTKM BOJAbl C WMCMOSb30BaHMEM
rMOpPOKCKMAA HaTpus.

2. CocTaBbTe ypaBHEHME peaKkLmm.

3. O6BbACHMTE, MOYEMY 0CAZIOK CHUMKAET TOKCUYHOCTb BO/bI.

4. OueHWTe NOCNeACTBMA 3arpA3HeHus aAn8 340p0BbA M
9KOCUCTEMBbI.

3ada4ya ompaxcaem  MexOUCUUNAUHAPHbLIU  Xxapakmep
npobnemsi. Tpebyem 3HaHul 0 c8olicmeax MAMENbIX Memarnsos u ux
coeduHeHUl, a Makxce aHanu3a 3K0/102U4eCcKUX nocaeocmaud.
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YpoBeHb 3agaya 3. B ropoge 3aduUKCMPOBAHO  MpeBblEHUE
PaCCyXaeHNN KOHLLEeHTpauMM  yrapHoro rasa B BO3ayxe. MWCTOYHMK —
aBTOMODOUbHbIE BbIX/IOMbI.

3agaHue: 1. OnuwnTe NpoLEecc HeNOJHOTO cropaHma beHsunHa
M COCTaBbTE ypaBHEHME peaKLumK.

2. MNpeanoxumte mepbl 417 YMEHbLIEHWA COAEPHKAHNA YrapHOTo

rasa.

3. OObsAcHUTE, KaK 3arps3HeHWe BAMAET Ha OpraHusam
4yenoBseka.

4. Pa3paboTalTe WKOAbHbIN MUHU-MPOEKT MO MOHUTOPUHTY
BO3AyXa.

3adaya npubnuxceHa K peansHOU cumyayuu u npednosnazaem
QHGU3, NOUCK UHGOPMAYUU U (hopMyauposaHue 8ol80008 U umeem
MeXOUCyUNAUHAPHbIU xapakmep.

KOHTEKCTHble 3a4a4M MOTyT BKIHOYATbCA B YPOK Ha pPa3HbiX STanax: MOTMBaLMA,
0ObACHEHME HOBOrO MaTepuana, 3akpenneHue, KOHTPOAb. IPPEeKTMBHOCTb MOBbIWAETCA MNpU
MCNONb30BaHUM [AEATENbHOCTHOrO NOAX0Aa, MPOEKTHbIX M NPOBAEMHbIX MEeTOZ0B, rPymnmnoBoW
paboTbl M UMPOBbLIX pecypcoB [6]. KOHTeKCTHble 3aZayn MO3BOMAKT CBA3aTb abCTPaKTHble
MOHATUA C peanbHbIMU CUTYaAUMAMM, YTO CMOCODOCTBYET MOBLILEHWIO MOTUBALMM K U3YYEHUIO
npegmeTa U 0CO3HAHMIO ero BO3HWKHOBEHMA. TakMM 06pa3om, NpesacTaBieHHble 0COBEeHHOCTH
NO3BONAIOT CAENATb BbIBOA, YTO KOHTEKCTHbIE 334a4M OPUEHTUPOBAHbI HE TONIbKO Ha NPOBEPKY
npeaMeTHbIX 3HaHWI, HO U Ha Pa3BUTME MeTanpeAMETHbIX KOMNETEHLWA: YMEHWNA aHAIM3NMPOBATb
MHOOPMAUMIO B Pa3IMYHbIX POPMaX, KPUTUYECKM e€ OLLeHMBATb, MCKATb pa3Hble MyTU pelleHus
npobaembl U COOTHOCUTb MOJIyYEHHbIE Pe3yabTaTbl C KMIHEHHBIMW CUTYyaUMAMU. MIMEHHO 3TO
nenaer ux 3PPeKTUBHbIM  UHCTPYMEHTOM POPMUPOBAHUA  YHKLMOHANBHOM TPamMOTHOCTU
yYaLmxca.

MpoBeAEHHbIM aHaAM3 MNOATBEPNKAAET, YTO WCMONAb30BaHME KOHTEKCTHbIX 3a7ay B
obyyeHun xmmmum asnsetcs 3GGeKTUBHLIM MHCTPYMEHTOM B GOPMMPOBAHUN QYHKLIMOHANbHOM
rPAaMOTHOCTM LWWKONbHMKOB. TakoW BWA 3aZay NO3BOASET 0ObeAMHWUTL NMPEeAMETHbIE 3HAHWUA U
KM3HEHHbIM onbIT, obecneymBas MNepPeHOC TEOopPeTMYeCKMX NpeacTaBNeHNMn B  peasibHble
KM3HEHHblE CUTyauun. PacCcMOTpeHHble B CTaTbe MWCCAEA0BAHUA AEMOHCTPUPYIOT, 4TO
KOHTEKCTHblE 334ayM CnocoOCTBYOT GOPMMPOBAHUIO LENIOr0 KOMIMIEKCA YHUBEPCasbHbIX
y4ebHbIX AEeNCTBUIM: YMEHUS aHaNM3MpPoBaTb WMHPOPMALMIO, KPUTUYECKM €€ OLEeHUBaTb,
BbICTPamMBaTb MNPUYMHHO-CAEACTBEHHbIE CBA3WM, MPUMEHATb 3HAHUA MEXAMCUMNANHAPHOIO
xapaktepa. Ocoboe 3HadyeHne NpmuobpeTaeT Ppa3BUTUE UCCE0BATE/IbCKMX YMEHW, CMOCOOHOCTH
K CAMOCTOATE/IbHOMY MOUCKY M MPUHATUIO PELUEHWN, a TaKKe GOPMMPOBAHME IKONOTMYECKON U
COLMaNnbHOM OTBETCTBEHHOCTM LLIKOZIbHMKOB. BKAOUEHME KOHTEKCTHbIX 33434 Pa3/IMYHbIX YPOBHEN
CNOXHOCTM MO3BONAET peann3oBaTb MNPUHUMN NOCTENeHHOCT u  aAnddepeHUMPOBaHHOIO
noaxoda B obyyeHuu. Ha nepBbix 3Tanax yvawmeca 3akpennatoT 6a3oBble 3HaHWA U HaBbIKK, Ha
CNefyrLWnX — yyaTca yCTaHaBAMBATL MeXKNPeAMeTHble CBA3M, a 3aTeM NePexoaaT K aHau3y U
pa3paboTke COOCTBEHHbIX PeWeHWn B YCNOBUAX HeonpeaenéHHoCcTU. Takum obpasom,
CUCTEMATUYECKOE NPUMEHEHME KOHTEKCTHBIX 334,34 Ha YPOKaX XMMWUKM CNOCOBCTBYET AOCTUNKEHUIO
HEeCKONbKUX Lienein:

e MOBbIWAET MOTUBALMIO U MHTEPEC K NPeaMEeTY;

e dOpMMpPYET YCTOMYMBbBIE MEXANCLUUNINHAPHbIE CBA3MK;

e DA3BMBAET KPUTUYECKOE U KPeaTUBHOE MbllUEHME;

e CNOCODHCTBYET OCO3HAHMIO MNPAKTUYECKOM 3HAYMMOCTU XUMUYECKMX 3HAHWIA;

e 0becneymBaeT NOArOTOBKY YHALLMXCA K PELUEHMIO PeasibHbIX XXM3HEHHbIX 334au.
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MOHO OTMEeTUTb, YTO 3PGEKTUBHOCTb MCMONb30BAHMA KOHTEKCTHbIX 333y BO3pacTaeT
NpU MHTErpaumMm Mx C MCCNeoBaTENbCKMMMW U MPOEKTHbIMM MeToAaMu. B COBOKYMHOCTM 3Tu
YCNOBMA CO3at0T 0H6pa3oBaTelbHYIO Cpefly, OPUEHTUPOBAHHYIO Ha pa3BuTME GYHKLMOHANbHO
rPAaMOTHOM JIMYHOCTW, FOTOBOM K YyCMNewHoM adantauuMmM B COBPemMeHHOM obllecTBe M K
fanbHenwemy npodeccnoHabHOMY CamoonpeaeeHNI0 WKObHMUKOB.
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ABSTRACT

This article proposes teaching SMART technologies as a separate course in the training of
future computer science teachers. During the study, students worked with Arduino and Raspberry
Pi platforms to manually design smart devices. In addition, they developed and used the
SmartNexus portal in the educational process, which checked students' work using algorithms,
diagrams, and flowcharts, providing automatic feedback. results of the experiment demonstrated
that a practice-oriented approach and digital platform significantly enhanced student academic
performance. This proves the effectiveness of integrating SMART technology training into both
individual and other courses.

KEY WORDS: Smart technology, education, Smartnexus platform, LLM, computer scince.

INTRODUCTION

The rapid development of digitalization is leading to the widespread adoption of SMART
technologies in all aspects of society, including education. The integration of these technologies
into the learning process has the potential to modernize teaching and make it more relevant to
today's demands. In particular, in the process of training future computer science teachers, one
of the most important tasks from a practical and professional point of view is considered not only
the use existing digital tools, but also the ability to independently create SMART devices and
systems. This is essential for preparing them to be effective in their future careers.

According to research, SMART technologies are combinatorial because they incorporate
various fields and technologies, such as the Internet of Things (loT), cloud computing, artificial
intelligence (Al), voice recognition, machine learning (ML), and sensor systems [1,2]. With the
development of artificial intelligence [3], the smartness of technology is also growing. This
integrative approach opens up new possibilities in the field of education: it allows for the
introduction of elements such as creating personalized learning trajectories, data-based decision-
making, providing intelligent feedback, and automating the learning process. As a result, SMART
technologies are seen in the modern education system not only as a tool, but also as a factor
changing the learning paradigm.
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When it comes to SMART technologies, it is difficult to imagine a specific device or system,
since it is considered as a set of intelligent systems of different scales. For example, there is a smart
city, a smart home, intelligent street lighting, smart greenhouses, and devices for health
monitoring, all of which work together to create a fully intelligent environment. In these systems,
different technologies interact to provide a seamless experience. For instance, in a smart home,
loT forms a network of physical elements like gadgets and devices combined with sensors,
software, and connectivity that allow for data collection and exchange [4]. While artificial
intelligence allows these devices to make autonomous decisions depending on the situation,
machine learning is used to implement a home entry system, for example, with facial recognition.
Due to this integrative nature, smart technologies are becoming an important area of applied
computer science, including in the field of education. In the curricula of higher education
institutions, their education can be carried out in two ways: as a separate subject or as content
integrated into other disciplines by an interdisciplinary approach [5, 6, 7].

This article discusses the role of smart technologies as a distinct academic subject in
training future computer science teachers. It explores the possibilities and content of an
interactive learning platform called “SmartNexus” that uses artificial intelligence, developed by
the author. The platform aims to teach students how to create smart devices and develop practical
skills. The purpose of this study is to assess students' knowledge of smart technologies and
evaluate the effectiveness of the “SmartNexus” platform.

METHODS AND MATERIALS

In the course of this study, the determination of the effectiveness of teaching the subject
of SMART technology as a separate subject to future computer science teachers was
substantiated. We applied a practice-oriented approach [8], partly based on an experimental
method, during the teaching process. Students of the Computer Science educational programs
from universities in Kazakhstan, including the L.N. Gumilyov Eurasian National University (ENU)
and Toraigyrov University (TU), participated in the experimental work. The students of the two
universities were divided into control and experimental groups, the total number of attendees is
112 (Table 1). At Eurasian National University 57 students participated, with 30 in the experimental
group and 27 in the control group. At Toraigyrov University, 55 students participated, with 28 in
the experimental group and 27 in the control group. The experiment was conducted over a period
of 15 weeks, as part of the educational course "Smart Technologies in Education".

Table 1. Information about the participants of the experiment

Uni it Number of
niversity Educational program Tobbl umbero Total

name students

TU 6B06104 — CG 27 55
Computer Science EG 28

ENU 6B01511 — CG 27

. 57

Computer Science EG 30

The educational process for the control group was conducted in a traditional format.
During the classes, the teacher explained the theoretical material through lectures and in practical
classes, tasks were performed based on pre-defined instructions. Students developed projects
using the Arduino, Raspberry Pi platforms, but in the process of solving them, the device's
functionality did not deepen and independent decision-making was not required.

In the experimental groups, Arduino microcontrollers and Raspberry Pi microcomputers
were used as the main technical tools for learning. These platforms were chosen due to their
accessibility, open architecture, and extensive integration with Internet of Things (loT)
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environments and machine learning algorithms. During the practical sessions, students created
various intelligent devices such as a smart traffic light, a smart parking system, a smart
greenhouse, a smart house, and a self-propelled weapon for the blind. The tasks were presented
in a situational task [9], allowing students to apply their knowledge and skills in real-world
scenarios.

The SmartNexus platform (https://smartnexus.kz/ ) as one of the main components in the
organization of the educational process. This platform is designed specifically for the discipline
"Smart technologies in education" and is aimed at preserving the theoretical and practical content
of the educational material and improving the learning outcomes of students. During the decision-
making stages of completing training tasks and its implementation (in accordance with stages 3
and 4), models, variant schemes, algorithms, and flowcharts developed by students for verification
and automatic feedback were based on the platform. This tool allows students to logically check
their decisions, save time and confidently move on to the next stage.

The correct choice of sensors to connect to a microcontroller when designing a Smart
device, and the exact execution of their connection schemes directly affect the quality of program
code recording. Effective completion of these stages will become the basis for the student's
further transition to the coding stage. It is worth noting that the SmartNexus platform, not only a
verification tool, provides students with specific recommendations and guidelines, which in turn
contributes to their active participation in the learning process and the development of technical
thinking skills.

The system built into the SmartNexus platform is based on Large Language Models (LLM)
[10]. This system allows users to process diagrams, flowcharts, algorithms, and device interface
schemes related to students' practical tasks. It also helps with the analysis and evaluation of these
tasks. All models have been adapted to the Kazakh language, ensuring that they are suitable for
the context of domestic education.

RESULTS AND DISCUSSIONS

To evaluate the effectiveness of the Smartnexus platform and practice-oriented learning
approach, the following hypotheses were developed:

Null hypothesis (Ho): The use of the SmartNexus platform and the practice-oriented
approach does not result in a statistically significant improvement in students' academic
performance.

Alternative Hypothesis (H1): The use of SmartNexus and the practice-oriented approach
significantly improves students' academic achievement.

To test these hypotheses,we used a paired t-test to compare the results before and after
the experiment in the control and experimental groups at the two universities. To increase the
clarity and accuracy of the results, we used Python programming language to perform statistical
calculations on students' grades before and after the experiment. A comparative histogram was
created to visually show the differences in academic performance between the control and
experimental groups. The use of Python has provided transparency, reproducibility, and analytical
rigour to the data analysis process, as the results are presented in Table 2.

Table 2. Comparison of results before and after the experiment

University | Ton Pre (MeantSD) | Post (MeanzSD) p-value | t-test

U BT (n=28) 76,31 +10,38 | 79,87 £10,29 0,078 -1,799
3T (n=27) |80,47+6,98 |87,61+5,41 <0,01 |-4,987

ENU BT (n=27) 77,22 +9,85 80,74 £ 10,08 0,083 -1,761
3T (n=30) 82,46 + 7,65 88,87+ 5,36 < 0,001 | -4,930
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Figure 3-1. Learning outcomes for students before and after experiment

The analysis showed that although there was a slight improvement in the results of the
control groups (CG) in the two institutions after testing, the differences were not statistically
significant (p = 0.078 and p = 0.083, respectively). In contrast, the experimental groups (EG)
exhibited a statistically significant improvement in academic performance (P <0.01 and p < 0.001,
respectively).

These results support the rejection of the null hypothesis (Ho) and the acceptance of the
alternative hypothesis (Hi), indicating that the use of “SmartNexus” platform and practice-
oriented approach with experiential learning has a positive and significant effect on students'
academic achievement. Furthermore, the consistent results from two different educational
settings demonstrate the effectiveness of this approach in various contexts. Additionally, these
findings are consistent with the existing literature on the importance of active, problem-based,
and integrated learning in STEM education.

CONCLUSION

The results of the study clearly showed the effectiveness of the SmartNexus platform and
a practical approach to teaching future computer science teachers about smart technologies as
individual subjects. In the experimental groups, there was a statistically significant difference in
the indicators of students' academic achievement before and after the experiment, indicating the
positive impact of the platform and methodological approach.

During the research, the use of micro-platforms Arduino and Raspberry Pi allowed students
to create their own models and prototypes of intelligent devices. The accessibility of these tools,
open architecture, and integration capabilities with loT and machine learning technologies have
made them an effective learning tool. The students gained practical experience by creating specific
projects such as an intelligent greenhouse, a smart home, street lighting, a stick for the blind and
an unmanned vehicle.

In general, the results of the study emphasize the importance of creating interactive,
personalized, automated learning environments in the modern digital educational space, justifying
the need to teach smart technologies as a separate discipline.
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Abstract

This research article examines the integration of Al-based digital technologies in higher
education institutions, in particular in Karaganda National Research University named after
Buketov. The study examines current practices, challenges and potential for future achievements
in Al and foreign language teaching as modernization of education has become a trend worldwide,
especially in the study of foreign languages. The article describes how Al-based technology is
adapted to the changing conditions in the world in the field of learning foreign languages. Despite
this, there are challenges in ensuring that all faculties effectively use the available digital
technologies and smart laboratories effectively in the educational process, which can revolutionize
the approaches of training future teachers of foreign languages.

Keywords:
Al-based, digital technologies, open educational resources, foreign language, English
teachers, Kazakhstan, smart laboratories, higher education, future teachers.

Introduction

At the present stage of human capital development, it is characterized by informatization,
computerization, digitalization of most of human activity in the educational space. A huge leap in
the development of modern digital technologies in the global world requires changes in methods
and approaches in higher education institutions [1].

Given that many of the technologies used in the modern learning process are aimed at
improving the personality, creating the basis for the effectiveness of learning, it can be safely said
that the use of open educational resources is an effective way to improve the quality of Education.
In Kazakhstan, the use of digital educational resources and Al in the educational process, including
in higher educational institutions, is carried out within the framework of the state policy program
of digitalization of society and education. That is, the use of open educational resources in higher
educational institutions involves a new organization of the educational process in higher
educational institutions during the use of information technology tools, creating conditions for
increasing the role of teacher and student and their pedagogical activity, improving their
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professional IC activities through the use of educational and cognitive actions in the educational
system in the context of information.

Currently, the reform of educational policy has led to the differentiation of the traditional
system, its flexibility in the economy, social and social life, as well as integration with the education
system. It is obvious that there is the problem of using information and educational resources in
the educational process, which is determined by multi-stage, continuous general (accessible to
everyone at will), free and transparent learning.

Consequently, there are growing demands for the introduction of the latest Al-based
digital technologies in educational institutions, which help students expand their knowledge and
improve their skills. In particular, Universities in Kazakhstan and Poland integrate the latest digital
technologies and tools, which they successfully implement into their training programs for future
specialists.

These changes are taking place in accordance with global requirements to improve the
effectiveness of training specialists in various industries. Informatization as a pedagogical system
consists of interrelated and interdependent subsystems (G.K.Nurgalieva) [3]: regulatory,
informational, software, personnel and content support, the general purpose of which is the
formation of a personality ready for life, communication and future professional activity in the
information society in conditions of universal remote interaction based on dynamically developing
information technologies [4].

Therefore, informatization of education involves the use of modern information
technologies, especially Al, to create a new type of training based on world best practices, create
favorable conditions for the comprehensive development of the abilities of each student, and
improve the efficiency and quality of the educational process at all levels. Today, the effective path
of the global information educational space is based on the complete informatization of the
educational sphere. In accordance with this, one of the points of development of the education
system in the Republic of Kazakhstan is aimed at informatization of education in the information
space [2].

Therefore, this process implements the following actions: improving the management
mechanisms of the education system based on the use of automated scientific and pedagogical
funds, communication networks; improving methods, sorting strategies and methods of forms of
training in accordance with the tasks of personal development in the context of informatization of
modern society; creation of methodological teaching systems focused on the intellectual
development of students, the formation of skills of independent learning, the implementation of
information-educational, experimental research activities, the diversity of independent work on
information processing; attempts to create and apply a methodology for developing a computer
test program that determines the assessment and control of the level of knowledge of students.

At Buketov Karaganda University, efforts are focused on digital resources and online
platforms for the teacher training program. The university has several smart research laboratories
that help future teachers to be well equipped with the technological skills necessary for effective
teaching of foreign languages. The University has achieved significant success in the field of
science and received the status of a research university, all thanks to the introduction of e-learning
platforms and digital resources, which increasingly occupy a central place in the curriculum in the
training of future specialists.

Besides, the university has developed digital infrastructure with advanced platforms for
language learning and teacher training throughout Central Kazakhstan. The University is exploring
new methods and approaches, including digital platforms and artificial intelligence (Al), to improve
the quality of education for students of different nationalities. However, problems include limited
infrastructure and technical equipment in some classrooms [2]. Despite these resources,
challenges remain such as ensuring that all teachers can use technology effectively.
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Karaganda University named after Buketov uses different approaches in teaching, a mixed
approach, a communicative approach, which allows him to develop pragmatic competencies,
which implies the use and practice of language in real life. Furthermore, distance learning uses
digital tools and smart labs to facilitate the assessment process, interactive dialogues and
modeling, and student feedback, which increases the effectiveness of interaction with students.
In addition, the university uses the mixed learning model of traditional and distance learning,
which promotes students' independence and helps them study the material in advance before
discussion in the classroom, which develops critical thinking among students, and makes it easier
for teachers to focus on seminars in the educational process. Teachers' digital competencies
reflect the university's willingness to implement digital platforms in educational programs.

Kazakhstan's entry into the Bologna process, which includes 47 countries, which implies
the bachelor-master - PhD format. Karaganda University named after Buketov brings its curriculum
in line with the international standards of the Bologna process, the university has 18 educational
programs that train future PhD doctors, more than 66 master's degree programs,and above 77
bachelor’s programs. There are 13 research laboratories within the walls of the university, which
allows for the implementation of numerous state grant projects that are won every year by young
researchers. University teachers are developing MOOCs, as well as Courses designed to develop
students' skills in the effective use of digital resources in the educational process.

Karaganda National Buketov University, being one of the leading universities in Kazakhstan
specializing in the training of teachers and specialists in the field of different spheres, also offers
specialized courses for developing digital competence of the future specialists. The introduction
of digital technologies in language learning, promotes the development of digital competence and
prepares them for their future careers.

Methods and material

Statistical analysis and data collection. To assess the effectiveness of the introduction of
digital technologies for the training of foreign language teachers and their further impact on the
educational process at Buketov Karaganda University, as well as to assess the readiness of the
teaching staff, a comprehensive statistical analysis was conducted, which included both
guantitative and qualitative data.

The effectiveness of the introduction of digital technologies in the training process, in
particular for teachers of foreign languages, was assessed using a mixed data analysis approach.
The data were collected at the Buketov Karaganda University in the format of a survey among
students of language specialties.

The readiness of the teaching staff to integrate digital tools into the educational process
on a daily basis was also assessed. 100 respondents were accepted from each university, their
guantitative data were analyzed using T-tests, and qualitative data were taken through an
interview, which helped to conduct a statistical analysis on the study of general trends in higher
education.

The surveys were also analyzed on the Likert scale, and a total of 200 people took part in
it. The survey assessed the involvement, readiness of the teaching staff, as well as the expected
learning outcomes. In the quantitative analysis, several criteria were taken, such as the level of
engagement, which was assessed on a scale from 1 (not involved) to 5 (very involved). Perceived
learning outcomes were assessed using Chi-square analysis, and teacher readiness was assessed
as previously mentioned using t-tests.
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Findings
Assessing the level of engagement, it can be concluded that the t-criterion revealed a

significant difference (t(198) = 3.45, p < 0.001) and the results for Buketov Karaganda University
showed an average score of 3.6.

Engag%ment Level Assessment (t(198) = 3.45, p < 0.001)

N w B

Average Engagement Score
=

Average Engagement

Figure 1. Results of the experiment

In terms of the perceived learning outcomes, and then getting an answer to the question
of whether digital technologies are effective and how they affected their learning, 70% of
respondents answered that they had improved positively.

Perceived Learning Outcomes with Digital Technologies

Other

Improved Positively

Figure 2. Positive learning outcomes
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This indicator was answered positively, compared with 70%. According to the results of the
Chi-square analysis, one can see the perceived learning outcomes, which is equal to (x2(1, N =
200) =10.24, p < 0.01).

Readiness of Teaching Staff to Use Al-based Digital Tools

.y £(98)=4.12, p<0.001

3.4

Average Readiness Score

Karaganda Buketov University

Figure 3. Findings Comparison

According to the analysis of the readiness of the teaching staff to use Al-based digital tools,
one can see the confident responses of many respondents. The t-criterion showed a significant
difference (t(98) = 4.12, p < 0.001), for example, the average indicator for Karaganda Buketov
University is 3.4.

The qualitative analysis of which the interviews were conducted showed that a favorable
environment is an important aspect and the teachers of both universities noted the need to
support the integration of digital technologies through trainings and briefings, as well as increase
the number of joint projects that help strengthen the confidence of both students and teachers in
the use of digital tools in daily practice.

The next important aspect was the availability of digital resources, for example, students
stated that there were difficulties associated with limited access to high-quality content and digital
materials, as well as some problems in places with unstable Internet connection, which
undoubtedly creates obstacles in the process of using digital platforms.

The last, but not the least important, is the use of innovative practices in both universities,
where the indicators are simply impressive. The use of innovative practices can include the use of
Al technology and interactive modeling.

Discussion

Statistical analysis revealed a significant difference in the effectiveness of digital
technology integration, where there is a slight difference in the level of student engagement and
the willingness of teachers to use digital tools in lectures and seminars on a daily basis. It can be
noted that the results of the study show that the university has a predominant model of blended



«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025

learning, which effectively supports language education in language institutes such as Foreign
Language Faculty.

The results of the study also show the need for a favorable institutional environment for
all participants in the educational process. Undoubtedly, having a favorable environment, we can
say about the professional development of the teaching staff, as well as the development of digital
competencies of future specialists.

Regarding Buketov Karaganda University it can be emphasized that some problems have
been identified. The results of the analysis in qualitative data demonstrate the importance of
expanding access to high-quality resources. Moreover, it is necessary to regularly upgrade the
gualifications of the teaching staff, conduct seminars, refresher courses, and cooperate with
technological experts in order to retrain personnel, which can significantly improve the quality of
education in general.

Conclusions

Based on the results of the study, it is obvious that collaboration, exchange of experience
and joint efforts between universities can expand the opportunities of students and faculty of the
university in the future. The integration of digital tools in the training of language specialties will
significantly improve opportunities in the higher education system.

It is worth noting that Buketov Karaganda University has a great potential and arsenal of
smart research laboratories facilitating scientists in research practices, which ultimately allow
teachers to adapt to work in a digital environment.

Based on the results of the study, it can be noted that the analysis revealed effectiveness
in the implementation of digital technologies between Buketov Karaganda University. It is also
worth noting the exchange of students under the academic mobility program and scientific
internships for young scientists, which undoubtedly bear fruit in deep study and exchange of
experience between universities.

The next important observation is that a qualitative analysis has revealed the need to
create a favorable environment for technology integration in Kazakhstan, and the practice of
collaboration and continuous learning can expand the opportunities of both faculty and students.

In conclusion, it can be emphasized that both universities are making progress in
integrating Al-based digital technologies, improving their educational practices and training
programs for specialists in language specialties. This approach will eventually lead to progress in
all its manifestations, preparing personnel to work in the digital environment for the future.
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[lecTpyKTMBHOE BANAHME
BHYTPMCEMENHbIX KOHPIMKTOB Ha
JIMYHOCTHO-COLMAbHOE POPMUPOBAHME
NOAPOCTKOB

CamepnoB KampaH SHBep ornbl
[OKTOP dnnocodunm No nefarormkm, AOLEHT, BaKMHCKMIN CNaBAHCKUI yHUBEpCUTET

AHHOTaLMA. B cTaTbe paccmaTpmBaEeTCA AeCTPYKTUBHOE BANAHME CEMENHbBIX KOHOMKTOB Ha
JNIMYHOCTHOE W COoLMANbHOE Pa3BUTME NMOAPOCTKOB. MOAYEPKMBAETCA 3HAUMMAA PO/b CEMbU KaK
6a30BOro COLMaNbHOrO MHCTUTYTa B MPOLECCE coumanm3aumm noapocTkos. Ocoboe BHUMaHMeE
yOENseTca TOMYy, 4YTO pa3nnyHble GOPMbl CeMEeMHbIX KOHGMKTOB OKa3blBAlOT HeraTMBHoe
BO3/EMCTBME HA NO3NTMBHOE GOPMMPOBAHME IMYHOCTU MOAPOCTKA. AHANM3MPYHOTCA OCHOBHbIE
MNPUYMHBI BHYTPUCEMEMHbBIX KOHOMKTOB, CPeAM KOTOPbIX MEXKIMYHOCTHAs HEeCOBMECTMMOCTb,
[OMWHNPOBAHME OAHOrO M3 CYyrnpyroB M MEPKaHTU/AbHbIN XapaKTep B3aMMOOTHOLLIEHUA MeXay
HUMK. B 3aKNt04eHne CTaTbM NpeanaratoTca GoOPMbl U METOAbI CEMENHON PaboTbl, HaNpPaBAEHHbIE
Ha NPOPUNAKTUKY KOHOMKTOB M KOHCTPYKTMBHOE MPeoAo/ieHNe BO3HUKAIOLWIMX BHYTPU CEMbM
npobnem.

KnioueBble C€noBa: CembdA, BHyTpUCEMENHble KOHOAMKTbI, OECTPYKTUBHOE BAMAHME
BHYTPUCEMENHbIX KOHGIMKTOB, MOAPOCTKM, IMYHOCTHO-COLMANbHOE GOPMMPOBAHME NOAPOCTKOB,
coUmanbHble MHCTUTYTbI 0bLLecTBa

The destructive influence of intrafamily conflicts
to personally-social formation of teenagers
Samedov Kamran Enver oglu
Doctor of Philosophy in Pedagogy, Associate Professor
Baku Slavic University

Annotation: The given article is dedicated to one of the actual problems of pedagogues- to
of personally-social forming of teenagers. In the article is said that to forming of high level of
personally-social formation of teenagers depends on depts and forms intrafamily conflicts in family.
In the article are analyzed some forms of intrafamily conflicts as inter-personal insolvency,
superiority of one of parents, mercantile interrelations of parents and another. In the article are
shown reasons of appearance some intrafamily conflicts. An article gives necessary
recommendations to warning and positive solution of intrafamily conflicts in family.

Key words: family, intrafamily conflicts, destructive influence of intrafamily conflicts,
teenagers, personally-social formation of teenagers, social institutions of society

Bonpocbl $bOpMMPOBAHNSA TBOPYECKM AKTUBHOWM, COLMANbHO MO3UTMBHO HamnpaBieHHOM
JIMYHOCTU C BbICOKMM YPOBHEM AYyXOBHO-WHTENNEKTYa/lbHOr0 Pa3BMTUS Bcerda Oblan B LEHTpe
BHMMaHMA BCEX COLMAMbHbIX MHCTUTYTOB 06LLecTBa. [pakTUKa U OCOBEHHOCTM pPeasibHOM KU3HU
ybeanTenbHO MoKasbiBaeT, YTo Ha obuiee GOPMUMPOBAHME U PA3BUTUE MYHOCTU, €€ aKTUBHYIO
coumanmaumio B coBpeMeHHOM 00LlecTBe 0COOEHHO AeNCTBEHHO BO3AEMCTBYIOT ABa 0a30BbIX
COUMa/bHbIX MHCTUTYTOB 0DOLLIECTBA — CEMbs M 06pa30BaTE/IbHbIE YUPEKAEHUS.
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Kaxkaomy M3 3TUX COUManbHbIX WMHCTUTYTOB MPUCYLL CBOW, Cneumduyecknin noTeHuman
BO34EMNCTBUSA Ha JIMYHOCTb, ONpeaenéHHbIN MHOXecTBOM GakTopoB M ycnoBmin. OAHAKO, B LENOM,
W TOT, M OPYrOM COUManbHble MHCTUTYTbI (CembA M 0Bpa3oBaTenbHOE yypeaeHWe) HalueneHbl
MMEHHO Ha peannsaLmio BOMNPOCOB Pa3BMTMA U GOPMMPOBAHMA COLMANBHO aKTUBHOM NTNMYHOCTM,
KoTopaa OyaeT urpaTb B KM3HW AEMOKpaTM4eckoro obwecTBa MO3UTUBHYKD CO3MAaATENbHO-
KOHCTPYKTUBHYO PO/b.

Hecmotpa Ha TO, 4TO 06a 3TMX COUMANbHbIX WHCTUTYTa O0OWEeCcTBa WM3HaA4YaNbHO
OPMWEHTMPOBAHbI Ha MO3UTMBHOE pa3pelleHne BONPOCOB Pa3BUTUA U GOPMMPOBAHUA NTNYHOCTH,
BCE XXe B WX [OeATEeNbHOCTM MNPUCYTCTBYIOT ONpeAeNneHHble HI0AHCbl, KOTopble HenpemeHHOo
HeobxoAMMO YUnTbIBATb MPM aHaM3e X BO3AEUCTBMA HA IMYHOCTb. B KaXKAOM ciyyae mbl byaem
PaccMaTpMBaTb BO3MOMHOCTb CEMbM M cpedHel obleobpa3oBaTelbHOM LWKOAbI B paboTe ¢
NOAPOCTKAMM.

CnepyeT 3aMeTUTb, YTO «CPeaHAA WKOMA HAaKOMMAA OFPOMHbIM OMbIT M MMEET NpeKpacHble
BO3MOXHOCTM B 061acTM BOCMUTATENbHO-GOPMUPYIOLLEN AEATENBHOCTM C MOAPACTatoOWMM
nokoneHnem» (3, 17). OaHako, HECMOTPS Ha 3Ty OYEHb NMONOKUTENbHYIO COCTABAOLLYO, BCE e
€CTb OZAMH MaNIeHbKNIM HI0AHC, KOTOPbIM HEMPEMEHHO CAeAyeT y4UTbIBATb MPW CPABHEHMM YPOBHEN
NOTEHUMAN0B MX BOCMMTATENbHO-GOPMUMPYIOLWEN AeATeNbHOCTU. [leno B TOM, YTO Becb y4ebHo-
BOCMWUTATENbHbIM NPOLECC, XOTUM Mbl 3TOFO, UAW He XOTUM, ONpeaenAeTcA B CpeaHen wkone
onpeaeneHHbIMW BPEeMEHHbIMW NapameTpammn. AKTUBHOE HAxOXAeHWe NOAPOCTKOB B CpeaHewn
WKO/Ie, MOXKHO CYMTATb C HECKO/IbKMMM OFOBOPKaMM, ONpeaenaeTca onpeaeeHHbIM KONMYeCTBOM
4acoB, B TEYEHWMW KOTOPbIX OHM ABNAIOTCA OOBLEKTOM BO3AEWCTBMA Ha HWUX BCex CyObEKTOB
obpasoBaTenbHOrO yypexaeHua. OcTanbHoe BpemAa (nopaaka 16-18 4acoB) NOAPOCTKM
npenocTasneHbl caMmm cebe 1 NPoBOAAT CBOe CBOHOAHOE BpeMA Kak MM B3aymaeTca. Cembs, C
3TON TOYKM 3pPEHMA, pacnonaraeT HeCPaBHUMO DONbWMMM BO3SMOXKHOCTAMM aKTUBHOM paboTbl C
MONOAbIMM NtOAbMM NOAPOCTKOBOrO BO3PaAcCTa.

OfHaKo M 34ecCb eCcTb OnpefAeneHHble HIAHCbl M UX TakKe HeobXOAMMO Cepbe3HO
paccmaTpuBatb. [nAa TOro 4tobbl LEHTP aKTMBHOMO, MHOrOACMeKTHOro, LeneHanpasBaeHHOoro
GOpPMMPOBAHMA IMYHOCTM NOAPOCTKOB OOBLEKTMBHO MNEpPeHOCUACA M3 y4yebHOro 3aBefeHus B
CeMblo, HeobxoAMMO B 3TOM CamMOM ceMbe CO34aTb Hambonee 6GnaronpuATHOE YyCA0BME U
NPeAnOCbIIKM BbICOKOTO YPOBHA IMYHOCTHO-COLMANbHOIO CaMoonpeaeneHma U caMopeanmsaumm
NOAPOCTKOB. TONBKO MWL CO34aB HEOOXOAMMbIE YCNOBMA ANA TBOPYECKOTO PA3BUTUA TMYHOCTM,
YCNOBMA, KOTOPble HW B KOem cnyyae He OyayT obpemeHATb MOAPOCTKOB, CMOCOHCTBOBATL MX
JINYHOCTHO-COLUMANbHOM Ae3aaanTalmm, MOXKHO YyTBEPXKAATb, YTO MMEHHO B TAaKOM Cy4ae CeMbs
byaeT B COCTOAHMM O4EHb aKTUBHO M Ka4eCTBEHHO OCYLLLECTBAATb CBOM COLUManbHble GYHKLMM. ITO
O4YeHb TAXKESIO Ha NPAKTMKE, TaK KaK HAKOMAEHHbIN OMNbIT TaKoW TpaHCchOPMaL MM, BO3MOKHOCTEN
06pa3oBaTENbHOIO yYpeXKAeHUA B BOSMOXKHOCTM CEMbM MOKA3bIBAET, YTO B HEKOTOPbIX CAy4anAx
3TOT MPOUECC MPOUCXOAMT He TaK MO3MTMBHO, KaK paHee nNpeanonaranocb. «4acto MOMXKHO
HabntoaaTb CUTYaUMIO, KOrga MOJyYeHHble MOAPOCTKOM 3HAHMA, YMEHUA U HABbIKM He MMetoT
HeobX0AMMOro NPOAO/IKEHNA N PA3BMTUA B YCIOBMAX ceMbM» (5, 26). B pesynbraTe, TOT ypOBEHb
[YXOBHO-MHTENNEKTYANIbHOTO  Pa3BUTMA  JIMYHOCTM, AOCTUIHYTbIM €€ B npouecce yyebHo-
BOCMMTATENbHOTO Mpouecca B 06pa3oBaTENbHOM YUYPEKAEHUM, B YCAOBMAX CEMbM BbIPAXKEHO
CHMXXAEeTCA M CO343ET HenpeaBWAEHHblIe TPYAHOCTM B 0bWeEM pPasBUTUM ANYHOCTU. KOHEYHOo,
NPUYNH MO KOTOPLIM CEMbA HE MOMET A0CTAaTOYHO NPOdECCHMOHANIbHO MPOAOKATb Pa3BUTUE U
dopmmnpoBaHME CBOMX AeTelt MHOTO M KaxAapblh U3 HUX TpebyeT 0coboro coumanbHOro aHanm3a.
OfHako cneunanncTbl, yuéHble-uccnegosatenu (K0.6. Piopmkos, C.M. EmensaHos, A.H. Enmsapos,
B.A. CbicoeHko, WN.®. JemeHTbesa, [.A. Lesuyk, O.M. [epebuHa, A.Y. Xapall, U.B. TpebeHHWKOB,
A.H. XapuTOHOB M Ap.) YTBEPXKAAIOT, YTO CHUMKEHME AYXOBHO-WHTEANEKTYa/lbHOrO MoTeHuMana
NOAPOCTKOB, OTCYTCTBME Yy HMX MNEpPCneKkTUBbl, HabnoAaeMblit NpoLecc yracaHuA 4YyBCTBa
ONTMMM3Ma, NOCTeNEeHHOe NpeBpalleHme NMYHOCTU B He3pa3/IMYHOrO YesI0BEKa, HE MMEIOLWEro
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HWKaKMX MOTMBOB CaMOPa3BUTMA CaMoonpeaeneHns, NPOUCXOANT UCKAOUYNTENBHO B pesy/bTaTe
onpeaenéHHbIX CEMENHbIX KOHPIMKTOB.

CneumanncTbl 4acTo BbICKA3bIBAOT MbIC/b, YTO IMYHOCTb B YC/IOBMAX CEMbM PA3BMBAETCA
TONIbKO /IMLIb B TOM C/ly4ae, eC/IM CEMbA Cama AO0CTAaTOYHO aKTMBHO pasBumBaeTca. Ecam B cembe
HabtoAatoTCA NOCTOAHHbIE KOHONIMKTbI, BbIACHEHWE OTHOLWIEHWI MEXIy Cynpyramu, OTCyTCTBME
B3aMMOMOHMUMAHMA MeXAy BCEMW UYNEHaMM CEMbM, 3roM3M, HEBHMMATENbHOCTb, @ MoAavac M
WFHOPUPOBAHME YNEHAaMW CEMbW APYr Apyra, TO, B 3TOM C/y4ae MOXKHO AOCTaTOYHO TBEPAO
YTBEPKAaTb, YTO Pa3BMUTME U POPMMPOBAHMNE NOAPOCTKOB B TAKOM CEMbE HAX0AMUTCA NoA 6onbLIOR
Yyrpo3oi, 4To AOCTAaTOYHO YacCTO CTAHOBWUTCA MPeAMETOM WMCCNEAO0BaHMA KaK Neaaroros, Tak w
ncuxonoros (4).

Pa3pylueHne BHYTPUCEMENHbIX OTHOLIEHWI CBUAETENbCTBYET O TOM, YTO TaKas CEMbSA, axe
€C/IN € COXPaHUTb KaKMMMU-TO TUTAHUYECKMMM YCUAUAMM, BCE PaBHO He ByAeT NO3UTUBHON N He
CO34aCT HMKAKOM CepbE3HON CcouManbHOM nnathbopmbl ANA Pa3BUTUS GOPMMPOBAHMA CBOMX
yneHoB. CemenHbIM KOHGIMKTOM MOryT cnocobCcTBOBATL PasHble MPUUYMHBI M OXapaKTepn3oBaTb
WX BCEX Ha CTPaHMUAX Halel CTaTbM, He MPeACTaBAsETCAs peasibHbIMM M BO3MOXHbLIM. Mbl
OCTAHOBMMCA Ha Hanbosee YacTo MMEILMX MECTO B XKM3HM KOHKPETHOM CEMbW — CYMPYMKECKMUX
KOH®AMKTax. M3HavanbHO 3TO HbIAM ABa MONOAbIX YENOBEKA, KOTOPbIE PELUUAN KUTb BMECTe U
3ab60TUTbCA ApYr O Apyre. 10 UCTEYEHMM KaKOTO-TO ONpeae&HHOro BpeMeHu, Noa Bo34encTemem
onpeaen&HHbIX MPUUYNH, MEX Ay Cynpyramum cayvaeTca KOHGANKTbI, KOTOPble O4eHb paspyLuatouine
[EeNCTBYIOT KaK Ha CaMMX CYNpPYyroB, Tak M Ha ux aeTel. Hanbonee yactaa npuynMHa BOSHUMKHOBEHUA
CYNPYXKECKMX KOHONMKTOB — HEMoHMMaHWe JApyr Apyra M, He MnpoCTO HEMOHWMaHWe, a
LleneHanpaBNeHHOe OTCYTCTBME XKenaHuA Cynpyros NOHMMATb APYr Apyra v BbipaboTaTb KaKoM-
NMBO KOHCEHCYC, KOTOPbIA MOXET rae-To MoMoYb NPeaoTBPaTUTL HaspeBatolwme KOHGAMKTbI. B
3TOM C/ly4ae Camoe OfacHOe Ham BUAMTCA B TOM, YTO CYymnpyru, »Kenaa Kakum-nnbo obpasom
MOKa3aTb CBOE NPeBOCXOACTBO Ha APYTMM, BCAYECKM CTapatoTCA NPUB/EYb Ha CBOKO CTOPOHY AeTel,
YTO, MO OLEHKe YYéHbIX-UCcCneaoBaTenel, KparHe HeaonyCcTMMO. ECTecTBeHHO, BO3HWMKAKOT
CNOXKHOCTK, AeTW Nt0DOAT CBOMX poaMTener M CTaparoTCas MNPUCYLLMMM MM BO3MOMKHOCTAMM
NOTYWMWTb Ha3peBatoLW M KOHGAMKT (YTO H4ACTO MPOCTO He yAAETCA).

Mo 3ToW NpuynHe y aeTel, 0COBEHHO NOAPOCTKOBOrO BO3PACTa, KOTOPbIE Y¥Ke A0CTaTOYHO
rnyboKo pa3bupatoTca B KM3HEHHbIX CUTyaUMAX, BO3HMKAIOT HenpeaBuAeHHble TPyAHOCTU —
JIMYHOCTHO-COLMAbHAA anaTua, Pa3apaxKmMTeNbHOCTb, NIAKCUBOCTb, HEXKeNaHWe NOAYNMHUTLCA He
TO/IbKO COBETOM POAMUTENEN, HO U yYUTENEN LWKOAbI. YYUTENs, B CBOKO o4vepelb, HEAOYMEBALOT,
noyemy BYepallHME MO3UTMBHbIE MOAPOCTKM B TEYEHWW ONpPeaeNeHHOro BpPeMeHM Tak
oTpULATENbHO M3MEHUANCH N TPAHCHOPMUPOBANMCH B MONOABIX TOAEN OTKPOBEHHO AEBUAHTHOM
MmoZenu nosedeHusa. «Ecnu yumTena 6yayT npocto HabaoaaTb Npouecc ABHO BUMAMMOIMO
yXyALWEHMA COCTOSHUA CBOMX YYEHUKOB-MOAPOCTKOB M He MbITaTbCA pa3pellaTb 3Ty npobaemy, To
[anbHelliee COCTOAHME NOAPOCTKOB DyaAeT KaTacTpodUUeckn yxyawwaTtses» (8, 32). NMoyemy e 310
MPOUCXOAMT, YTO HaAO CAenaTb, YTobbl NpoLecc Pa3BuTisa U GOPMUPOBAHMA NOAPOCTKOB ONATb
NowWweén 6bl MO MO3UTUBHOMY MyTU COLMAnM3aUmm. NpakTUYeckne paboTHUKM C BbICOKMM YPOBHEM
npodeccMoHanbHOM NOArOTOBKM M HONbLIMM XM3HEHHBIM OMbITOM PEKOMEHAYIOT B TAKMUX C/Ty4anXx
06s3aTeIbHO Pa3bupaTbCA B MPUUYMHAX CYNPYHRECKMX KOHONMKTOB. Kak Mbl OTMEYanu Bbille, TAKMUX
MNPUYMH MOXKET BbITb O4EHb MHOTO, HO CPeAM HUX ECTb TaKME, KOTOPble 0YEHb YaCTO MNOBTOPAOTCA
M co3aatoT Honblime Npobaembl MOMOAbIM NOAAM — NOAPOCTKAM B cembe. MHOraa, Aaxke npu
nepBoM, NOBEPXHOCTHOM PACCMOTPEHUM, BUAHO, YTO CyNpyrin ABHO OXNaZenu Apyr K Apyry W He
YKenarT NATU Ha Kakon-NMbo Komnpomumcc.

AHanusunpys rnybxe BO3HMKHOBEHWE TAKOro HexkenaHma oboux Cynpyros NpoLLaTb ApYyr
Apyra n HaiTu obLuyto nnatdopmy coeAnHeHUA, Tem Honee YTO Y HUX eCTb AETH, BbIACHAETCA, YTO
MaBHOM MNPUYMHBI TAaKOTO XapaKTepa CynpyXeckux KOHGMKTOB BbICTYMAeT MEXIMYHOCTHaA
HECOBMECTMMOCTb. K MpuMepy, My O4eHb aKTUBHbIN, NOOUT NPUHUMATb FOCTEN, UATU B TOCTH, A
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cynpyra, Ha0bopoT, O4eHb AOMALLHAA, He 0COBEHHO NOOBUT XOAUTb B FTOCTU M NPUHUMATb FOCTEN.
Ha sToM nouyse OblBAalOT [O0BOMBHO pPE3KME CKaHZanbl, NepexofsallMe Hepeako B ABHYHO
CYMPYKECKYI0 HEHaBMCTb K Apyr Apyry. B TakMx cnyyaax cneumanmcTbl rOBOPAT, YTO BHavane
CEMENHOM »KW3HM, Korga cynpyrn Oblav MONOoAbl, BCE MPOLECCHl MEXAY HUMKU HOCUAM
WCKNOYMTENIbHO MO3MTUMBHBIM XapaKTep (OHW MPUCAYWWBAAUCL APYr K APYry, NOAAEPHKMBAN,
BOOXHOB/SAN, MOTMBMPOBAAN APYr APYra, CTAPAZNCh He 3ameyaTb Kakne-1mbo owmnbKm). Tenepb
e Mo NPoUCWEeCTBMM ONPeaeNeHHOro KOAMYecTBa NeT, BHYTPEHHEe HaMoJHEHWe KaxKAoro w3
CynpyroB Hayano JaBaTb O cebe 3HaTb (MpekHAs 31PopmMs, OCHOBAHHAA Ha MOOAOCTH,
POMAHTMKM, Ha APKMX BNEYATIEHNAX MOCTEMNEHHO COLIN Ha HET).

B pe3ynbraTe, Takaa ceMbs UCMbITbIBAET HoMblUME TPYAHOCTM B ONpeAeseHHOM XapaKTepe
MEXNMYHOCTHbIX B3aMMOOTHOLLEHWNI, C OAHOM CTOPOHbI, CYyNPYrn OCO3HAHHO MOHMMALOT, YTO TaK
[0NITO NPOAONKATLCA HE MOXKET, YTO HAZl0 HAMTK CePbE3HbIM NOBOA, BOCCTAHOBUTb OTHOLEHWA, C
[PYroi CTOPOHbI, BHYTPEHHEE «S» KaXKA0ro M3 Cynpyros CONPOTUBASETCA 3TOMY M He JaéT OYeHb
TPe3BO B3MMAHYTb Ha CUTyauumto. MoxHO cebe npeacTaBuTb, YTO AyMaeT UX AeTU — NOAPOCTKM,
KOTOpble, KaK 3TO He CTPaHHO, MNPOEUMPYOT TaKMe B3aMMOOTHOLWIEHMA MeXay CBOMMMU
POAMTENAMM Ha CBOK OyAyLLYHO KM3Hb M 4acTO NPUXOAAT K BbIBOAY, YTO €CAN XOYellb CMOKOMHO
XWUTb B Byaywem, He co3aaBas cebe HMKaKMX NPobaem, a O CEMEMHOM KU3HU AyMaTb Nyylle He
Hago. Y Hac bbina Hecefa C OAHMM M3 TaKMX MOAPOCTKOB, KOTOPbIA Nepewen B 9 Knacc U B
Pa3roBope C Hamu TBEPAO NPUAEPKMBANCA MHEHWMA, YTO, ECIN XOUeLlb HOPMA/IbHO XUTb — Ny4Lle
He »KeHWTbcA Boobue. Korga mMbl ero Cnpocuam, OTKyAa Y HEro TaKoe MHEHWE O CEMEMHOM KU3HM,
OH CKasan Ham, 4Yto OyKBaNbHO C 6 Knacca ero poamMTeny KOHGAMKTOBANWM APYyr C APYrom,
NPUTATMBAAN €70 TO K OZHOM CTOPOHE, TO K AAPYrOMN M HUKAK He MO HalTK mexay cobor obwmin
A3bIK.

B pe3synbTaTe 3T10ro, A 60/blUE HE MOT KWTb B TAKOW CEMbE U C HEKOTOPOTO BPEMEHM KUBY Y
csomx Habylek M aeaylwek M AOMOM BO3BPaLLATbCA COBepWeHHO He cobupatock. Kctath, mou
POAMTENN, AaKe MOCAe TOro, Kak A yWEN u3 AoOMa, BCE PaBHO MPOAOKAT KOHOIMKTOBATD,
NpUYéM, Aaxe cunbHee. BOT Takol GaKT, Korga cynpyKeckuin KOHOAMKT, MOXKHO CKa3aTb, OYeHb
HeraTMBHO MOBAWMAN Ha MONIOAOrO YenoBeka M ByaeT AarKe OYeHb CTPAHHbIM, eCaM Kakon-nnmbo
cneunanuct byaet HabntogaTb M BMAETb ABHble MPOMaxM TaKOro MOAPOCTKA B npolecce
JIMYHOCTHO-COUMANbHOW CcamoaganTtaumm wn byaeTr atomy yauenAtbcA. «OAHAKO M3 LWMPOKO
M3BECTHbIX M HAabNOAAEMbIX MPUUNH CYMPYIKECKOTO KOHGNMKTA BbICTYNaET XKenaHne Kakoro-ambo
M3 Cynpyros MNpOAEMOHCTPMPOBATb B OTHOLLIEHWSAX CBOE MPEeBOCXoAcCTBO» (2, 46). 3TO o4yeHb
TAXENBIA BUA CYNPYKECKOTO KOH(AMKTA, TaK KakK, B OCHOBHOM, CBA3aH C BHYyTpPeHHeMn
NCUXO/IOTMYECKOM COCTABAAIOLLEN IMYHOCTM.

Mpw TaKom BMAE CYyNpPY*KECKOro KOHGANKTA OTKPOBEHHO HabAtoAAtOTCA TaKMe CLUeHbI, Koraa
OAMH 13 CYNPYyroB O4eHb 3aHOCUMB, YOEeXAEH BO MHEHMM YTO TO, YTO OH FOBOPUT, HE AO/MIKHO HMKAK
obcyxaatbea. Ecam co cTopoHbl Apyroro cynpyra Aenaetca Aaxe pobKkaa NonbiTka Ha TO, YTOObI
NpoTMBOPEYMTb, a npocto 6onee AOXOAYMBO MOHATb JIMYHOCTHYKO MNO3MUMIO APYroro, 3TO
nepepacTaeT B rpaHAMO3HbIN KOHOANKT C GaKTamMmM TMYHOCTHOTO YHUMKEHUA YECTU U AOCTOMHCTBA
[APYroro, »KecToKoCTW, U3aeBaTenbCTBa M ApYyrMx GaKTOB, KOTOPbIE, K COXANEHWUIO OYeHb YacTo
HaBOAMT Ha MbIC/Ib «A 3a4em OHM BOODOLLE CO34aBaM CEMbIO, EC/IN KaX bl U3 HUX CYUTAET cebs
B ceMbe «HanoneoHOM» 1 OTBPATUTE/IbHO OTHOCATCA K APYTOMY.

B noaobHbIX cnyvasx, Ha Hal B3rsA4, CTOUT NPUBAEYb TPETbIO CTOPOHY, KOTopaa morna bbl
MOMOYb YperyamposaTb KOHOAMKT. KenatenbHo, 4Tobbl 3TO ObINO AMLO, NOAb3yHOLLEecA
yBaXKeHMem c 0benx CTOPOH. ITO MOryT BbITb poanTenn, 6anskne Apy3bsa, yBaxKaemble coceam,
aKCaKanbl MO MeCTy XuTenbctBa M T. 4. O4yeHb BaXHO, 4TOObl 0bBe CTOPOHbI KOHGAMKTA
[eVCTBUTENbHO YBaXKaaM 3TO TpeTbe NLO. B NPOTMBHOM Cayvae BMeELLATeNbCTBO MOXET TONbKO
ycyrybuTts cutyaumto. OAMH 13 CyNpyroB MOXKET BOCMPUHATL 3TO KaK AaBeHMe U CKasaTb: «Tbl YTO,
HanpaBaAelWb KO MHE KaKOro-To YenoBeKa, Aymas, YTo A M3MeHI0 CBOEé MHeHme? Owmnbaewbca-
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3TOT Ye/IOBEK HMYEro He MOHUMAET U OT TebA Hedaneko ywén». YTobbl n3beaTb TaKOro pa3BmUTUA
COObITU, y4acTme TPeTbeN CTOPOHbLI HY»KHO 064yMbIBaTb M FOTOBUTL 3apaHee.

Mbl CYUTAEM TaK}Ke OYEHb BaXKHbIM M HEOBXOAMMbBIM PACCMOTPETb CYMPYKECKNN KOHPNIMKT,
NPUYMHOM KOTOPOW BbLICTYNAeT OPraHM3auMa HEenpaBWIbHbLIX B3aMMOOTHOLIEHWI  MeXAay
Cynpyramm B COOTBETCTBMM C UX TMYHOCTHBIMW MaTEPUANbHBIMMW AOXOAAMMU. «ECAN MYXK MK KeHa
BCE BPeMA HAaNOMMHALIOT ApYr APYry, KTO CKO/IbKO 3apabaTbiBaeT, M YTO MMEHHO 3apaboTHan naata
[O/IXKHA BbICTYNaTb MEPUIOM MEKIUYHOCTHBIX B3aMMOOTHOLWEHWI, TO OT TAaKOW CEMbW OXMAATb
HUYEro No3UTUBHOIO He npuxoautca» (7, 58). EcamM oaMH M3 cynpyroB NOCTOSHHO HanoMMHaeT
[ PYromMy, 4TO MMEHHO YacTo NMOKYMNaeT oAexay M Tydim cBonm AeTam (0cobeHHO NoApoCcTKam) To,
3HAYUT M ero Ntoboe CN0BO B CEMbe AOMKHO BOCMPUHMMATHCA MCKAOYMTENbHO KaK HEMPENOXKHbI
3aKOH. BbICTpanBaHMe MEXAMYHOCTHbLIX OTHOWEHWA MMEHHO Ha TaKOM OCHOBe, 4peBaTo
60NbWMMKN, COBEPLIEHHO HenpeackadyemMbiMM NOCNeACTBMAMKU. HacbITMBWMCL NO  ropsao
eXXegHEeBHbIM HAaMOMMWHAHWEM, YTO MMEHHO OH OpraHM3yeT caMble BepHble OTHOLWEHMA B CEMbE
No TOM MNPUYMHE, YTO MMEHHO OH bosblle Bcero 3apabaTbiBaeT, rOBOPUT O TOM, YTO Cympyru
caenann oveHb OONbLIYIO OWKMOKY CO3[4aB CEMbIO, YTO Yy HMX HeT abCcosloTHO HUKAKOro
NPeACTaBNEHNA O TOM, YTO e TaKoe CEMbA Ha CaMOM Aene.

B nepuoamyeckoin nevatn Oblnv onybAMKOBAHbI NPUMeEpPbI TaKMX CEMEN, Koraa OAMH U3
CYynpyros, yxoaun u3 oMy, AaXKe He Npeaynpeans Apyroro, a Koraa npobaema bbina BbicTaBneHa
Ha WWPOKoe obCyKAeHWe, yeaWnn N3 0Ma Cynpyr roBOPM/, YTO OH Ayudlle ByaeT KuTb B N1ecy,
OOMNHOKUM, YeM MPOAONKNUTL KUTb B CEMbe, Tae Tebe NOCTOAHHO HAaNOMMHAKT O MaTepuabHbIX
BO3MOXHOCTAX. Bocnutyemble B TaKON cembe AeTU-NOAPOCTKM TaKKe Obln OTPaBAEHbI BUPYCOM
BbICOKMX MaTepuanbHbIX BO3MOXHOCTeW. OHM FOBOPWMAW, YTO HWKORAQ, OAMH M3 CYnpyros He
[onKeH bpaTb Ha cebs Bce pacxoabl NO AOMy, APYroi Cynpyr AOMXKeEH eMy HenpemMeHHO NOMOraTb.
Mbicnb B 0OWEM-TO MO3WUTMBHAA, 340POBaA, OAHAKO B €€ MNPEeTBOPEHMM B KU3Hb MOTyT
HabNOAATHCA HEOXKMAAHHbIE HIOAHCbI, KOTOPbIE 3Ty TMNOTE3Y MOTYT ONPOKMHYTb C HOT Ha rO0B8Y.
Mpeactasum cebe cUTyauMmto, YTO Cynpyra- MaTb AeTel-NoApPOCTKOB TAXeno 6oabHa M Bpayu
npeanucany e 0bA3aTeNbHbIA MOCTENbHBIA PEXMM [0 MOMHOrO BbI3JOPOBAEHMA. 33 HeWn
HeobX0AMMO yXaXKMBaTb, MOKyMaTb /IEKAPCTBA, MOXKeT OblTb TakKe HaHATb cuaenky. OueHb
MHTepPecHO Obl1o bl NOrOBOPUTL O MOCTPOEHUM MEKINYHOCTHBIX OTHOLLEHWUIA MeXay Cynpyramu,
Koraa AeTu-noapOoCTKM BUAAT, YTO UX POAHAA MaTb MPUKOBAHA K MocTenn. ECAN OHM He yXaxKnBsatoT
33 CBOEW MaTepblo 1 NPUAEPHKMBAOTCA MHEHMA, YTO OHA, AaXKe B TAaKOM BONe3HEeHHOM COCTOAHMM,
[O/IKHA BHOCUTb ONpeaesieHHY0 MaTepuanbHyo NenTy B 0OWMI ceMenHbli BIoAXET, TO TakMm
OETAM HYXXHO NpPenocTaBuTb BO3SMOXKHOCTb WUTb CaMmm, 6e3 cembu. NOHATHOE AeN0, YTO TaKyro
MbIC/Ib CAMW HEe MOTyT OCMbICINTb U 03BY4YMTb, 06A3aTENbHO €CTb KaKOM-TO UCTOYHMK, KOTOPbIi
OTPaBAAET MONOABIM NOAAM CO3HaHMe. Ecaum e, XOoTUM 0Ccob0 NOAYEPKHYTb, 3TUM MCTOYHUKOM
ABNAETCA OAMH U3 CyNPYyros, TO NOSHOE pa3peLlleHmne TaKoro CynpysKecKoro KOHGIMKTA, BNAOTb A0
pa3BoAa, He0bXOAMMO CUMTATb CaMbIM HEODXOAMMOM M BEPHbBIM LLArOM.

Becb y»Kac 1 TparM3m Takoro CynpysKeckoro KoHGMKTa B TOM, YTO KaK CEMbA 3Ta OOLLHOCTb
NIOAEN COBeplWEHHO He Hy)KHa obuectsy, rae BMeCTO TyMaHWM3Ma W FApPMOHMK  LapuT
MCKNOYMTENbHO MaTepPMabHbIA pacyeT. M ecam pacTywme B TaKOM CEMbe AETU- MOAPOCTKM TaKKe
3apasninCb 3TMM BMPYCOM MEPKAHTUIM3MA M PYKOBOACTBYKOTCA MM B OTHOLIEHMAX CO CBOMM
POAMTENAMMU, TO, Mbl CYMTAEM, HanMUo 6o0nblIOK NpodeccnoHanbHbIM MPOKoa B paboTe
COUMaNbHbIX WMHCTUTYTOB C MNOApacTatoWMm nokoneHnem. Heobxoammo, Npuyém, B Camble
KpaTyallume CPOKWM Cepbe3HO NpOoaHaNM3MpoBaTb TaKOM MNPOKOA B paboTe coumanbHbIX
MHCTUTYTOB OOWeCTBa M KapAMHaNbHbIM 06pa3om B pasbl YCUAUTb CBOKO paboTy M NOAHATb Ha
BbICOKMIN ypoBeHb 3PdEKTMBHOCTb PaboTbl C MOAOABIMM NOABMM, MMEKWMMM Takoh obpas
MbILUNEHNA.
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Abstract

The corporate secretary has become a key figure in advancing ethical standards and
promoting sustainable corporate governance in today’s dynamic business environment. Acting as
a bridge between the board of directors, management, shareholders, and other stakeholders, the
corporate secretary ensures that governance processes are transparent, accountable, and
aligned with best practices. This article explores the strategic role of the corporate secretary in
embedding ethics into decision-making, fostering a culture of integrity, and supporting long-term
sustainability goals. By examining global trends and practical examples, we highlight how
corporate secretaries can serve as catalysts for building resilient, responsible, and future-
oriented organizations.

Keywords: corporate secretary, corporate governance, ethical standards, sustainability,
board of directors, compliance, transparency, accountability, stakeholder engagement, ESG.

In recent years, corporate governance has undergone significant transformation, with
growing emphasis on transparency, accountability, and sustainability. Stakeholders—including
shareholders, regulators, employees, and the public—are increasingly demanding that
organizations act responsibly and uphold the highest ethical standards. In this evolving context,
the corporate secretary has emerged as a pivotal figure, not merely as an administrative officer
but as a strategic advisor and guardian of corporate integrity.

The corporate secretary plays a crucial role in ensuring that the board of directors operates
in compliance with legal and regulatory requirements while also aligning decision-making
processes with the organization’s values and sustainability objectives. As the liaison between the
board, management, and shareholders, the corporate secretary facilitates effective
communication, supports informed decision-making, and helps embed a culture of ethics across
all levels of the company.

Moreover, the corporate secretary’s role has expanded to include monitoring corporate
governance practices, developing policies on ethics and compliance, and guiding the organization
in its environmental, social, and governance (ESG) initiatives. This proactive approach enables
companies to anticipate risks, avoid reputational damage, and strengthen stakeholder trust. This
article examines the corporate secretary’s evolving responsibilities and highlights their critical
function as a driver of ethical standards and sustainable corporate governance. By exploring best
practices and global trends, we seek to illustrate how corporate secretaries can become catalysts
for building resilient organizations capable of thriving in an increasingly complex and socially
conscious business landscape [1].
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The institution of the corporate secretary is an integral element of the modern corporate
governance system, ensuring a balance of interests between shareholders, governing bodies, and
company stakeholders. The emergence of this position is associated with the need to increase
transparency in management processes, ensure compliance with legislation, and implement the
principles of sound corporate governance. The corporate secretary is a senior executive of the
company who plays a key role in establishing and maintaining corporate governance standards
and practices within the organization [2].

A corporate secretary is an officer or a structural division responsible for the
organizational, legal, and informational support of the work of corporate governance bodies. In a
broader sense, the corporate secretary serves as a “conduit” for corporate values and ethical
standards, facilitating communication between the board of directors, management, and
shareholders.

According to the OECD Principles of Corporate Governance (2023), the corporate secretary
plays a crucial role in ensuring the effectiveness of the board of directors, preparing board
meetings, monitoring compliance with procedures, and maintaining corporate transparency. In
Kazakhstan, the activities of the corporate secretary are regulated, in particular, by the Samruk-
Kazyna Corporate Governance Code, as well as by the internal regulatory documents of companies
and organizations. Corporate governance at L.N. Gumilyov Eurasian National University represents
a systematically organized and multi-level model based on the principles of transparency,
accountability, sustainable development, and efficiency. This model reflects modern approaches
to management in higher education institutions, focusing on strategic development, institutional
autonomy, and integration into the global educational space.

According to the ENU Corporate Governance Code, the university’s governance system is
built upon a set of fundamental principles: separation of powers, protection of shareholder rights,
effective performance of the Board of Directors and the executive body, sustainable development,
risk management and internal control, resolution of corporate conflicts, and transparency of
information exchange [3].

The institution of the corporate secretary is an integral element of the corporate
governance system, both in business structures and in organizations of the quasi-public sector,
including universities. Its role is not limited to ensuring formal document management but also
includes maintaining transparency, accountability, and adherence to ethical standards in the
activities of governing bodies.

In the context of university governance, where decisions are made by collegial bodies (the
Board of Directors, the Academic Council, the Executive Board), the corporate secretary performs
a key function — ensuring process consistency, compliance with regulatory procedures, and
effective communication among governance participants.

At L.N. Gumilyov Eurasian National University, the institutional consolidation of the role of
the corporate secretary is directly reflected in the composition of the governing bodies. In
particular, Madiyar Batykhanovich Orynbayev holds this position at ENU. This demonstrates the
presence of an officially defined role that combines both organizational and coordination
responsibilities as well as control functions [4].

Table 1 — Key Functions of the Corporate Secretary in Different Organizational Contexts

Function Business Structures Universities

Governance Organizes board meetings, prepares | Coordinates meetings of the
Support agendas, ensures compliance  with | Board of Directors, Academic
corporate charters Council, and Executive Board
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Transparency | Facilitates disclosure of financial statements | Ensures openness of decision-

and and governance reports making processes and

Accountability compliance with educational
regulations

Ethical Implements codes of conduct, monitors Promotes academic integrity

Standards compliance and adherence to institutional
ethical norms

Note- Compiled by the author based on the sources used [5]

The evaluation of the corporate secretary’s performance in the context of ethical norms
and the principles of sustainable corporate governance is a crucial tool for improving the
university’s management system. It makes it possible to determine how effectively the tasks of
ensuring transparency, protecting the rights of all stakeholders, and integrating ESG practices into
management processes are being implemented. For NJSC “L.N. Gumilyov Eurasian National
University,” such an evaluation is particularly significant, as the university is focused on developing
partnerships with government bodies, international universities, and the business community.

The corporate secretary plays a key role in ensuring effective interaction among the
university’s governing bodies, adherence to the principles of transparency and ethics, and the
implementation of sustainable development practices. To maximize the contribution of this
position to the strategic objectives of NJSC “L.N. Gumilyov Eurasian National University,” it is
necessary to strengthen the functional capabilities and expand the tools available to the corporate
secretary.

Modern challenges require the corporate secretary not only to perform administrative
functions but also to act as an active participant in shaping corporate culture, integrating ESG
principles, and driving the digitalization of management processes.

Traditionally regarded as a record-keeper and administrator, the role of the corporate
secretary has transformed into a cornerstone of strategic corporate governance. In the past, their
primary function focused on preparing minutes, maintaining statutory registers, and ensuring that
basic compliance requirements were met. However, the increasingly complex regulatory
environment, the rise of stakeholder capitalism, and the growing emphasis on ethical and
sustainable business practices have significantly expanded this position’s responsibilities.

Today, the corporate secretary acts as a trusted advisor to the board of directors and
senior management, ensuring that governance structures are not only legally compliant but also
strategically alighed with the organization’s mission and values. They provide the board with
accurate, relevant, and timely information, enabling informed decisions that strike a balance
between short-term performance and long-term sustainability. This advisory function extends to
assisting in the development of governance policies, codes of ethics, and risk management
frameworks that address emerging issues such as ESG (environmental, social, and governance)
considerations, digital transformation, and corporate culture.

Additionally, the corporate secretary plays a critical role in facilitating board effectiveness.
They organize and coordinate meetings, prepare agendas in alignment with strategic priorities,
and ensure that deliberations are conducted according to governance procedures. By fostering an
environment of transparency and constructive dialogue, the corporate secretary helps boards
engage in meaningful discussions, avoid groupthink, and make well-considered decisions.

In this way, the corporate secretary is no longer a passive administrator but an active
participant in shaping corporate governance. Their strategic involvement ensures that the board
remains forward-looking, ethical, and resilient in addressing both internal challenges and external
pressures. The promotion of ethical standards is one of the most critical functions of the corporate
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secretary, positioning them as the “conscience” of the organization. In an era where reputation,
trust, and social responsibility significantly affect long-term success, the corporate secretary
ensures that ethics are not merely a set of rules but a fundamental part of the organizational
culture. A key responsibility is the development, implementation, and continuous improvement
of the organization’s code of conduct. This document outlines the ethical expectations for
employees, managers, and board members, covering issues such as conflicts of interest, anti-
corruption policies, responsible use of resources, and respect for human rights. The corporate
secretary often collaborates with compliance officers and legal departments to ensure that these
codes are aligned with national legislation and international standards, such as the OECD
Guidelines for Multinational Enterprises or ISO 37001 on anti-bribery management systems.

In addition to policy development, the corporate secretary plays a central role in education
and awareness. They coordinate regular training sessions, workshops, and seminars aimed at
helping employees understand ethical dilemmas and make decisions consistent with corporate
values. This proactive approach empowers staff to identify and report potential violations without
fear of retaliation, thereby strengthening internal controls. Monitoring and reporting mechanisms
also fall within the corporate secretary’s scope. By establishing whistleblowing procedures,
maintaining channels for confidential communication, and ensuring that breaches are promptly
investigated, they help maintain transparency and accountability. This process reassures
stakeholders that ethical concerns are taken seriously and resolved appropriately. Ultimately, the
corporate secretary’s efforts in promoting ethical standards go beyond regulatory compliance.
They help to build a culture of integrity, where ethical considerations are embedded into strategy,
risk management, and everyday operations, reinforcing the organization’s commitment to
sustainable and responsible growth.
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Breast cancer (BC) is the most common global malignancy and the leading cause of cancer
deaths [1]. There is much evidence showing the influence of life style and environmental factors
on the development of mammary gland cancer (high-fat diet, alcohol consumption, lack of physical
exercise), the elimination of which (primary prevention) may contribute to a decrease in incidence
and mortality. Secondary prevention, comprising diagnostic tests (e.g. mammography,
ultrasonography, magnetic resonance imaging, breast self-examination, as well as modern and
more precise imaging methods) help the early detection of tumours or lesions predisposing to
tumours. It is estimated that nearly 70% of malign tumours are caused by environmental factors,
whereas in BC this percentage reaches 90-95%. There are national programmes established in
many countries to fight cancer, where both types of prevention are stressed as serving to decrease
incidence and mortality due to cancers. Cancer prevention is currently playing a key role in the
fight against the disease. Behaviour modification, as well as greater awareness among women
regarding BC, may significantly contribute towards reducing the incidence of this cancer [2].

Speaking about the diagnostic criteria for making a diagnosis, women complain about the
presence of a formation in the mammary gland; enlarged axillary, supra- and subclavian lymph
nodes; the presence of skin changes on the mammary gland; swelling of the mammary gland. The
history is noteworthy of the presence of cancer in close relatives; early onset of menstruation; age
of first pregnancy and first birth, taking oral contraceptives and/or hormone replacement therapy,
gynecological diseases. During a physical examination, attention is paid to the symmetry of the
location and shape of the mammary glands; level of position of the nipples and their appearance
(retraction, deviation to the side); skin condition (hyperemia, swelling, wrinkling, retractions or
protrusions on it, narrowing of the areolar field, etc.); presence/absence of pathological discharge
from the nipples (quantity, color, duration); presence of swelling of the arm on the affected side.
Palpation of the mammary glands is carried out in the vertical and horizontal positions of the
subject; regional and cervico-supraclavicular lymph nodes are usually performed in a vertical
position [3].

From laboratory tests, if metastatic BCis suspected, it is recommended to perform detailed
clinical and biochemical blood tests, and a study of the blood coagulation system. In case of
hormone-dependent BC in women under 50 years of age, to assess ovarian function and plan
hormone therapy, it is recommended to study the level of follicle-stimulating hormone in the
blood serum and the level of total estradiol in the blood. A cytological study is also carried out (an
increase in the size of atypical cells up to giant ones, a change in the shape and number of
intracellular elements, an increase in the size of the nucleus, its contours, different degrees of
maturity of the nucleus and other cell elements, a change in the number and shape of nucleoli);
histological examination: histological type of tumor, degree of differentiation (grade - ability to
form tubes, nuclear polymorphism, number of mitoses), presence of necrosis, vascular invasion,
tumor of infiltrating lymphocytes, presence of calcifications. Immunohistochemical study for key
markers: 1) determination of estrogen and progesterone receptors, HER2, Ki67 - it is
recommended to evaluate biological markers again at least once during metastasis, if clinically
possible; 2) if the result of IHC analysis of HER2 is controversial, the HER2/neu gene amplification
should be determined by in situ hybridization; 3) determination of PD-L1 in triple negative BC to
decide on the prescription of immunotherapy; 4) if necessary - Cytokeratin 5/6, Calponin-1, E-
Cadherin, GCDFP-15, Mammaglobin, p120 and Topoisomerase lla.

Molecular genetic testing to determine germline BRCA1/2 mutations is indicated in all
patients, regardless of age, family history, or type of BC with mBC and during progression to decide
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whether to prescribe PARP inhibitors (olaparibl and talazoparib). In women with a positive
germline mutation of the BRCA1or2 gene, the incidence of BC development before 70 years of
age is 45-65%. More often detected: 1) with a burdened family history (close relatives have BC
aged<50 years, BC in a man, ovarian cancer, metastatic prostate cancer, pancreatic cancer); 2) in
patients under 45 years of age; 3) in patients under 60 years of age with a triple negative BC
phenotype; 4) with primary multiple BC; 5) in patients with HER2 negative BC phenotype who have
a high risk of relapse after surgical treatment and neoadjuvant or adjuvant therapy; 6) for BC in
men. Comprehensive genomic profiling is carried out in patients with a severe clinical course,
aggressive tumors, with a high risk of progression, lack of effect from traditional methods of
antitumor treatment [in advanced BC (triple negative and progressive HER2+)] [3].

Instrumental studies: 1) ultrasound of the mammary glands, regional lymph nodes: the
presence of a hypoechoic structure of the formation with large/small microcalcifications in the
structure, the contours are uneven, stellate, there may be areas of mixed echogenicity, the
structure of the node is heterogeneous, increased vascularization is possible; 2) mammography
(mammograms in two projections visualize shapeless heterogeneous compactions with multiple
microcalcifications in the structure, pronounced deformation of the stroma, thickening of the skin,
nipple-areolar complex, the nipple can be retracted, the presence of enclosed lymph nodes); 3)
contrast-enhanced spectral mammography (CESM) method, which consists of performing
mammography with soft and hard images after intravenous administration of an iodinated
contrast agent. The CESM method is informative in the diagnosis of early forms of BC, allows you
to detect pathology in the dense part of the mammary gland, and is used as a differential diagnosis
of benign and malignant neoplasms; before the study, creatinine and urea levels in the blood are
assessed, an iodine-containing contrast agent is administered intravenously in an amount of 1.0-
1.5 ml per kg of the patient’s weight; images are taken in two projections, craniocaudal (CC) and
media-lateral (MLO), in a period of time from 2 to 7 minutes after administration of the contrast
agent; 4) magnetic resonance imaging (MRI) of the mammary glands to assess the local spread of
BC for the following indications: age up to 30 years; the presence of mutations in the BRCAI,
BRCAZ2 genes; high radiological density of the mammary glands; the presence of breast implants
when it is impossible to perform a high-quality mammographic examination; presence of lobular
carcinoma in situ; 5) ductography (in the presence of an intraductal formation behind the nipple,
it is carried out to clarify the size and distance of the formation from the nipple-areolar complex);
6) puncture biopsy of a tumor formation (cytological examination reveals an increase in the size
of cells up to giant ones, a change in the shape and number of intracellular elements, an increase
in the size of the nucleus and its contours, different degrees of maturity of the nucleus and other
cell elements, a change in the number and shape of nucleoli); 7) trephine biopsy or sectoral
resection of the mammary gland with express histology (histological verification of the tumor:
histological type of tumor, degree of differentiation (grade - ability to form tubes, nuclear
polymorphism, number of mitoses), absence of necrosis, vascular invasion, tumor of infiltrating
lymphocytes, the presence of calcifications; 8) ultrasound of the abdominal organs and
retroperitoneal space/ultrasound of the pelvis (with metastatic lesions of the liver, its structure is
heterogeneous, rounded in shape with uneven clear contours, with single or multiple formations
with a hypoechoic rim along the periphery); 9) computed tomography (CT) or MRI of the
abdominal organs with intravenous contrast if the results of ultrasound of the abdominal organs
are ambiguous or not very informative; 10) survey X-ray examination of the CT of the chest organs
(in case of metastatic lesions of the lungs across all pulmonary fields or in a segment,
multiple/single mid-focal shadows with clear contours, of various sizes are determined); 10)
scintigraphy of skeletal bones (hyperfixation of an osteotropic drug in foci of pathological bone
formation) if metastatic lesions of skeletal bones are suspected to assess the extent of BC
prevalence; 11) positron emission tomography (PET) (accumulation of the drug by pathological
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foci), combined with CT with tumor-tropic radiopharmaceuticals (with or without contrast) (PET-
CT) to assess the extent of BC spread in cases where standard methods of staging examinations
are ambiguous, especially when locally advanced process, when the detection of metastases
fundamentally changes treatment tactics; 12) MRI or CT scan of the brain with IV contrast to
exclude metastatic lesions if the presence of metastases in the brain is suspected.

To standardize and simplify the criteria for assessing response to tumor therapy, the
international Response Evaluation Criteria in Solid Tumors (RECIST) scale is used. According to
RECIST 1.1, the following types of response are distinguished for targeted lesions.

1. Complete response — disappearance of all tumor foci.

2. Partial answer — a decrease in the sum of the largest diameters of each lesion by more
than

than 30%.

3. Stabilization of the disease — reduction of the sum of the largest diameters of each
lesions from 20 to 30% (for RECIST 1.0 from 25 to 50%).

4. Progression of the disease — an increase in the sum of the largest diameters of each
lesion by more than 20% or the appearance of new tumor lesions.

The overall response of solid tumors to treatment is based on a combination of data on
measurable lesions, non-measurable lesions and the appearance or absence of new tumor lesions.
The duration of overall response is from the date of documentation of the disease until its
progression. Relapse-free interval (time to progression) — from the end of treatment to the date
of documented disease progression [3].

As part of outpatient drug therapy, it is recommended to use hormone therapy in the
adjuvant mode for patients with hormone-positive BC for at least 5 years (tamoxifen, letrozole,
anastrazole, goserelin, triptorelin) and with progression or metastatic luminal BC before
progression (tamoxifen, letrozole, anastrazole, goserelin, triptorelin, toremifene, fulvestrant,
exemestane, everolimus). The use of bisphosphonate therapy when metastatic bone lesions are
detected is recommended for two years (zoledronic and pamidronic acid, denosumab). CD 4/6
inhibitors (palbociclib, ribociclib, abemaciclib) are recommended for patients with HER2-negative
metastatic luminal BC in combination with an aromatase inhibitor or fulvestrant, until progression
or unacceptable toxicity develops; the use of monotherapy with Poly(ADP-ribose) polymerase
inhibitors (olaparib or talazoparib) is recommended for patients with metastatic BC with germline
BRCA1 or BRCA2 mutations, regardless of hormone receptor and HER2 status, as an alternative to
chemotherapy. In patients with high-risk BRCA-associated BC, olaparib is prescribed as adjuvant
therapy. The use of targeted therapy (trastuzumab) is recommended for patients with early and
metastatic HER2-positive BC in combination with chemotherapy, targeted therapy or
monotherapy (up to completion of 18 cycles). The use of targeted therapy (lapatinib) is
recommended for patients with HER2-positive metastatic BC, either alone or in combination with
capecitabine and/or trastuzumab, until progression or development of unacceptable toxicity. The
use of capecitabine in the adjuvant treatment of chemo-resistant triple negative BC, or in
metastatic BC in combination with lapatinib and hormone therapy.

Indications for radiation therapy: 1) morphologically established diagnosis of malignant
neoplasm; 2) in case of relapses, continued growth of the tumor or progression of the disease
after previously carried out combined or complex treatment. Methods of radiation therapy: 1)
continuous radiation therapy; 2) single-fraction radiation therapy for SRS; fractionated radiation
therapy for Single Focal Dose from 1.6 Gy to 12.0 Gy 2-5 fractions per week (standard
fractionation, hypofractionation, hyperfractionation, accelerated fractionation,
multifractionation). In this case, external beam radiation therapy is carried out 2D, 3D, IMRT,
RapidArc, IGRT conformal irradiation Single Focal Dose 1.8-2.0-2.66, 2.67, 5.2 Gy 5 fractions per
week up to Total Focal Dose 50 Gy, 42.56 Gy, 40.05 Gy, 25 Gy and 60-70 Gy in independent mode,
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Total Focal Dose 10-16 Gy (“Boost”) in the postoperative mode after organ-sparing operations. A
continuous course of radiation therapy is used, using y-therapy devices or linear accelerators.
Tomotherapy is used as a standard fractionation technique for administering single and total focal
doses. The main advantage is hypofractionation in Single Focal Dose 2.5 Gy. Intraoperative
radiation therapy is used in breast-conserving operations for T1-2NO-1MO. The bed of the
removed tumor is irradiated with an electron beam at a dose of 10-20 Gy in order to devitalize the
remaining malignant cells [3].

Now, regarding chemotherapy. There are several types of chemotherapy that differ in
purpose: 1) neoadjuvant chemotherapy of tumors is prescribed before surgery, in order to reduce
an inoperable tumor for surgery, as well as to identify the sensitivity of cancer cells to drugs for
further use after surgery; 2) adjuvant chemotherapy is prescribed after surgical treatment to
prevent metastasis and reduce the risk of relapse; 3) curative chemotherapy is given to shrink
metastatic cancers. Depending on the location and type of tumor, chemotherapy is prescribed
according to different regimens and has its own characteristics.

Indications for chemotherapy: 1) cytologically and histologically verified BC; 2) in the
treatment of locally advanced tumors; 3) metastases in regional lymph nodes/distant organs -
lungs, liver, brain, bone structure; 4) tumor recurrence; 5) a satisfactory blood picture in the
patient: normal hemoglobin and hemocrit, the absolute number of granulocytes is more than 200,
platelets are more than 100,000; 6) preserved function of the liver, kidneys, respiratory system
and cardiovascular system; 7) the possibility of converting an inoperable tumor process into an
operable one; 8) patient’s refusal to undergo surgery; 9) improvement of long-term treatment
results in unfavorable tumor phenotypes (triple negative, HER2-negative cancer).

Contraindications to chemotherapy can be divided into two groups: absolute and relative.
Absolute contraindications: hyperthermia >38 degrees; disease in the stage of decompensation
(cardiovascular system, respiratory system, liver, kidneys); the presence of acute infectious
diseases; mental illness; the ineffectiveness of this type of treatment, confirmed by one or more
specialists; tumor decay (threat of bleeding); the patient's serious condition according to the
Karnofsky Performance Scale is 50% or less. Relative contraindications: pregnancy up to 16-18
weeks; intoxication of the body; active pulmonary tuberculosis; persistent pathological changes in
blood composition (anemia, leukopenia, thrombocytopenia); cachexia.

The rationale for prescribing neoadjuvant systemic therapy for BC is: high probability of
latent (micrometastatic) spread; the ability to reduce the amount of surgical intervention within
the “clean” resection margins; the ability to evaluate the clinical response to therapy in vivo;
availability of accurate pathomorphological assessment of the degree of tumor regression; the
possibility of special studies of biopsy tumor material before, during and after completion of
primary systemic treatment. For medullary carcinoma and adenoid cystic carcinoma, adjuvant
chemotherapy may not be required (in the absence of lymph node involvement).

And a very important and decisive aspect when prescribing adjuvant/neoadjuvant systemic
therapy is the molecular biological subtype of BC:

1. Luminal type A. In early BC (T1-2NOMO), hormone therapy is carried out only in the
presence of severe concomitant diseases and/or there are absolute contraindications to surgical
treatment until the maximum effect is achieved, followed by radiation therapy. For T2-4N1-3MO
locally advanced inoperable BC, it is recommended to prescribe hormone therapy with
antiestrogens and aromatase inhibitors; it is advisable to carry out treatment until the maximum
effect is achieved with clinical and instrumental assessment every 3 months. At the same time, in
most cases, the appointment of adjuvant/neoadjuvant chemotherapy (in addition to hormonal
therapy) is possible in the presence of at least two parameters: widespread process (= 4 regional
lymph nodes affected by metastases; >T3); Glll; young age; presence of pregnancy; increase in
initial Ki67 values during repeat biopsy/postoperative material after neoadjuvant hormone
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therapy.

2. Luminal B (HER2 negative). Hormone therapy + chemotherapy in most cases. For Tla (<
5 mm) and NO - only adjuvant hormonal therapy. In other cases, chemotherapy with anthracycline-
and taxane-containing regimens in addition to hormone therapy. Adding platinum drugs to
adjuvant chemotherapy only in the presence of a BRCA1/2 gene mutation.

3. Luminal type B (HER2 positive). Chemotherapy + anti-HER2 therapy + hormone therapy.
For Tla (£ 5 mm) and NO: adjuvant hormone therapy only; chemotherapy and trastuzumab are
not indicated. For T1lb, c (> 5 mm but £ 20 mm) and NO: chemotherapy with paclitaxel (without
anthracyclines) in combination with trastuzumab (followed by hormone therapy) is possible. For
T2-T4 (> 20 mm) or N+: the first step is anthracyclines, then taxanes + trastuzumab * pertuzumab
(followed by hormone therapy).

4. HER2 positive (non-luminal). Chemotherapy + anti-HER2 therapy. For Tla (£ 5 mm) and
NO: systemic therapy is not indicated. For T1b (> 5 mm but <10 mm) and NO: taxane chemotherapy
(without anthracyclines) in combination with trastuzumab is possible. For T1c-T4 (> 10 mm) or N+:
the first step is anthracyclines, then taxanes + trastuzumab * pertuzumab.

5. Triple negative (ductal). Chemotherapy including anthracyclines and taxanes. For Tla (<
5 mm) and NO, systemic therapy is not indicated. Adding platinum drugs to adjuvant
chemotherapy only in the presence of a BRCA gene mutation. There are also features when
prescribing adjuvant chemotherapy to patients who have received neoadjuvant chemotherapy in
full.

Also, a very important section is the use of hormone therapy in the adjuvant or
neoadjuvant mode. In the premenopausal period, hormone therapy is used as follows. After
completion of systemic chemotherapy and continued menstrual function, bilateral oophorectomy
or ovarian suppression with luteinizing gonadotropin releasing hormone agonists followed by an
anti-estrogen for 5 years is indicated. When menstrual function ceases after receiving courses of
chemotherapy and the level of estradiol in the blood is determined, an anti-estrogen is prescribed
to confirm true menopause. The following regimens with tamoxifen are used: 1) tamoxifen 20
mg/day orally daily for 5 years; 2) tamoxifen 20 mg/day orally daily, for 10 years, in the presence
of at least one unfavorable prognosis factor: age < 35 years, preserved ovarian function after
adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, Glll, positive HER2, high
Ki67; 3) tamoxifen 20 mg/day orally daily for 5 years, then aromatase inhibitors (letrozole 2.5
mg/day orally daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day orally daily)
for 5 years. For patients who have achieved stable menopause by the time they stop taking
tamoxifen, with at least one poor prognostic factor: age < 35 years, preserved ovarian function
after adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, GllIl, HER2 positive,
high Ki67; 4) ovarian suppressionl + tamoxifen 20 mg/day orally daily / aromatase inhibitors
(letrozole 2.5 mg/day orally daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day
orally daily) for 5 years, and also if there are indications for adjuvant chemotherapy and preserved
ovarian function after completion of chemotherapy; 5) bemaciclib 150 mg 2 times a day in
combination with endocrine therapy for the adjuvant treatment of hormone receptor positive
(HR+) and human epidermal growth factor receptor type 2 (HER2) negative BC in early stages with
involvement of regional lymph nodes and a high risk of relapse [3].

In pre- or perimenopausal women, endocrine therapy with aromatase inhibitors should be
combined with a luteinizing hormone-releasing hormone agonist. To achieve ovarian suppression,
it is possible to use the following methods: 1) surgical castration (bilateral oophorectomy); the
most effective method, causes irreversible shutdown of ovarian function; 2) medicinal (analogues
of luteinizing gonadotropic hormone: goserelin 3.6 mg intramuscularly once every 28 days or 10.8
mg subcutaneously once every 12 weeks; or buserelin 3.75 mg intramuscularly once every 28
days; or leuprorelin 3.75 mg IM 1 time in 28 days): causes reversible suppression of ovarian
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function; does not always provide complete suppression of ovarian function, especially in young
women; to confirm complete ovarian suppression, it is necessary to determine estradiol in the
blood serum; determination of follicle-stimulating hormone during treatment with luteinizing
gonadotropic hormone analogues is not informative; aromatase inhibitors should be started 6-8
weeks after the first administration of luteinizing gonadotropin hormone analogues; luteinizing
gonadotropin hormone analogues are administered monthly; 3) radial; causes irreversible
shutdown of ovarian function. The optimal method of ovarian suppression has not been
determined; it is usually prescribed for a period of 2-5 years.

Hormone therapy for BC for menopausal patients is carried out in the following variations:
1) tamoxifen 20 mg/day orally daily for 5 years; 2) aromatase inhibitors (letrozole 2.5 mg/day orally
daily, or anastrozole 1 mg/day orally daily, or exemestane 25 mg/day orally daily) for 5 years; in
the presence of at least one unfavorable prognosis factor: preserved ovarian function after
adjuvant chemotherapy, T3-4, involvement of > 4 axillary lymph nodes, Glll, positive HER2, high
Ki67; 3) tamoxifen 20 mg/day orally daily for 10 years; in the presence of at least one unfavorable
prognosis factor: preserved ovarian function after adjuvant chemotherapy, T3-4, involvement of
> 4 axillary lymph nodes, GllI, positive HER2, high Ki67; 4) tamoxifen 20 mg/day orally daily for 5
years, then aromatase inhibitors (letrozole 2.5 mg/day orally daily, or anastrozole 1 mg/day orally
daily, or exemestane 25 mg/day orally daily) for 5 years. For patients who have reached stable
menopause by the time they stop taking tamoxifen, in the presence of at least one unfavorable
prognosis factor: preserved ovarian function after adjuvant chemotherapy, T3-4, involvement of
> 4 axillary lymph nodes, GlllI, positive HER2, high Ki67; 5) abemaciclib 150 mg 2 times a day in
combination with endocrine therapy for the adjuvant treatment of hormone receptor-positive
(HR+) and human epidermal growth factor receptor type 2 receptor-negative (HER2-) BC in the
early stages with involvement of regional lymph nodes and a high risk of relapse - continuously for
2 years or until disease relapse or intolerable toxicity develops [3].

And, of course, the surgical method remains one of the leading methods in the treatment
of this pathology, and in some cases, it is the only method of treatment (cancer in situ). For BC,
the following types of surgical interventions are performed: 1) radical mastectomy according to
Halstead - single-block removal of the mammary gland along with the pectoralis major and minor
muscles and their fascia, subclavian, axillary and subscapular tissue with lymph nodes within the
anatomical cases; 2) extended axillary-thoracic radical mastectomy, single-block removal of the
mammary gland with the pectoral muscles, subclavian-axillary and subscapularis tissue, as well as
a section of the chest wall with parasternal lymph nodes and internal mammary vessels; 3)
functionally sparing operations (modified radical mastectomy - differs from Halstead mastectomy
by preserving the pectoralis major muscle; modified Madden mastectomy - differs from Halstead
mastectomy by preserving both pectoral muscles; 4) simple mastectomy - removal of the
mammary gland with the fascia of the pectoralis major muscle (indications: decaying tumor,
advanced age, severe concomitant diseases; 5) radical sectoral resection - removal of the sector
along with the tumor, part of the underlying fascia of the pectoralis major and minor muscles,
subclavian, axillary, subscapular tissue with lymph nodes in one block; 6) sectoral resection -
removal of the breast sector to the underlying fascia (performed only for diagnostic purposes or
in combination with radiation therapy for cancer in situ); 7) biopsy of the sentinel lymph node is
carried out for diagnostic and therapeutic purposes in the early stages of the disease (1st level
lymph nodes are removed with a histological express study to determine the presence of elements
of a malignant tumor); detection of sentinel lymph nodes is possible using radioactive colloid
and/or blue dye; a combined determination method is preferred.

Indications for performing organ-preserving operations: the presence of a nodular form of
cancer up to 2.0 cm in size; absence of multicentricity and multifocality of tumor growth (on
mammograms, ultrasound data, clinical examination); slow and moderate growth rate, doubling
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of tumor size no faster than 3 months (according to medical history); a favorable ratio of the size
of the mammary gland and the tumor to obtain a good cosmetic result of the operation; absence
of distant metastases; the presence of single metastases in the axillary region is acceptable; the
patient’s desire to preserve the mammary gland; satisfactory objective tumor response (partial
and complete tumor regression) to previous neoadjuvant systemic treatment.

Reconstructive operations can be performed for stages I-lll of BC at the request of the
patient at any tumor location: 1) reconstruction (primary or delayed) of the mammary gland using
an endoprosthesis (implant) (this type of operation involves the installation of a temporary
(expander) or permanent prosthesis under the pectoralis major muscle, which allows
compensation for the defect due to its volume, after mastectomy); 2) one-stage reconstruction: a
skin-skin-sparing mastectomy is performed with the fascia of the pectoralis major muscle (if tumor
cells are detected in the tissue behind the nipple during express histological examination, the
nipple with the areola is removed); 3) reconstruction (primary or delayed) of the mammary gland
using one’s own tissues (autoplasty); this type of reconstruction involves replacing the defect using
one’s own tissues; basically, 2 types of operations are used - breast reconstruction by replacing
with a TRAM flap (using a flap based on the rectus abdominis muscles) and breast reconstruction
by replacing with a thoracodorsal flap, which is used in combination with an endoprosthesis.

Types of surgical interventions for metastatic BC: 1) sanitary/simple mastectomy (if there
is a threat of bleeding for health reasons); 2) open liver biopsy (diagnostic surgery for suspected
liver metastases); 3) other diagnostic manipulations on the liver (liver resection in the presence of
single metastatic foci in the liver); 4) excision of the affected area or tissue of the meninges (in the
presence of solitary metastatic foci of the meninges); 5) other types of excision or destruction of
the damaged area or brain tissue (in the presence of solitary metastatic foci in the brain); 6)
precision resection of a segment of the lung (in the presence of solitary metastatic foci in the
lungs); 7) laparoscopic salpingo-oophorectomy (prophylactic bilateral removal of appendages for
hormone-dependent BC tumors in premenopausal patients); 8) total hysterectomy with
appendages (for metastatic lesions of the ovaries, uterine body); 9) electrochemotherapy for
intradermal metastatic lesions (combination treatment that uses the administration of
chemotherapeutic drugs in association with electroporation of the cell membrane).

Contraindications to surgical treatment for BC: the patient has signs of inoperability and
severe concomitant pathology; distant metastases, the presence of a disseminated tumor process;
synchronously existing and widespread inoperable tumor process of another localization, for
example lung cancer, etc.; chronic decompensated and/or acute functional disorders of the
respiratory, cardiovascular, urinary system, gastrointestinal tract; allergy to drugs used in general
anesthesia.

Also, a very important point is preventive measures for BC. Primary prevention of BC is the
prevention of the disease by studying the etiological and risk factors (normalization of family life,
timely implementation of childbearing, breastfeeding the baby, avoiding marriages in cases of
mutual cancer). Secondary prevention of BC is the early detection and treatment of precancerous
diseases of the mammary glands. Tertiary prevention is prevention, early diagnosis and treatment
of relapses and metastases; using a nutritious diet rich in vitamins and proteins, giving up bad
habits (smoking, drinking alcohol), preventing viral infections and concomitant diseases, regular
preventive examinations with an oncologist, regular diagnostic procedures (radiography of the
lungs, ultrasound of the liver, kidneys, neck lymph nodes).

Prophylactic mastectomy - risk-reducing surgeries, such as mastectomy with
reconstruction, may be offered to women at risk. The risk of developing BC is reduced by
approximately 90-95%, however, absolute guarantees regarding the occurrence of BC in the
future are impossible. Indications for performing bilateral prophylactic mastectomy in women
who do not currently have BC (in order to reduce the risk of developing primary BC): mutations of
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the BRCA1 and BRCA2 genes; family history (presence of BC in first- and second-line relatives)
without a proven mutation; histological risk factors are atypical ductal or lobular hyperplasia.
Indications for performing prophylactic contralateral mastectomy in women with current or past
BC: newly diagnosed unilateral BC stage I-1l, or a history of stage I-Il BC (in order to reduce the risk
of developing cancer in the contralateral mammary gland and achieving symmetry with the
operated mammary gland); lobular carcinoma in situ. Contraindications for use: age over 70 years;
general contraindications to surgical treatment; synchronous and metachronous malignant
tumors, with the exception of skin cancer [3].

Next, of course, it is necessary to discuss in detail the issue of BC screening. The key
concept of BC screening is the detection of oncological pathology in the early stages, when the
prognosis is most favorable and allows you to get the best long-term treatment results. A
preventive examination always has advantages over a diagnostic examination when symptoms of
the disease are already present. At the same time, upon receipt of the M2 and M3 indices
according to the BI-RADS classification, it is possible to timely additionally examine these patients
and, if necessary, take them to the dispensary record by a district mammologist with effective
dispensary examinations and treatment of precancerous breast diseases. Along with this, it must
be understood that the main conditions for screening for BC are the availability of trained
personnel and a standardized approach to identifying the trait under study and evaluating the
results. The methods used should be sufficiently simple, reliable and reproducible, and also have
sufficient sensitivity and high specificity. Such qualities are fully possessed by modern digital
mammography [4,5,6].

Now, regarding this pathology in our country at the republican level. BC ranks first in the
structure of the frequency of malignant neoplasms in both sexes in the population with a share of
14.9% (14.7% in 2022). This situation has been stable since 2004, in addition, BC ranks first and
stably remains in this position in the structure of female oncopathology.

The incidence of BCin 2023 as a whole in the country increased to 27.7 per 100 thousand
of the population with a growth rate of 4.3% compared to the previous year (in 2022 - 26.5). In
the structure of cases, BC ranks first in the absolute majority of regions and cities of the country
[7].

The incidence of BC in 12 regions of the country is higher than the national average (27.7
per 100 thousand of the population). The top three regions by this indicator are North Kazakhstan
- 45.1; East Kazakhstan - 41.7 and Karaganda - 40.4. Next come: Kostanay - 39.1; Abay - 38.1;
Pavlodar - 37.5; the city of Almaty - 36.2; Akmola - 35.9; the city of Astana - 34.3; Ulytau - 33.4;
West Kazakhstan - 28.7 and Aktobe - 28.4 regions. This indicator is below the national average in
8 regions: Turkestan - 11.4 (the lowest level); Zhambyl - 15.8; Mangistau - 16.7; the city of
Shymkent - 17.9; Almaty - 20.0; Kyzylorda - 20.2; Atyrau - 22.5 and Zhetysu - 22.8 per 100 thousand
population. Mortality from this pathology was 5.3 per 100 thousand population. In the structure
of causes of death in women in 2023, this pathology continues to occupy a leading position (1st
rank place), amounting to 17.3% or 1056 people (17.2% and 1060 women, respectively).

The regions with the BC mortality rate above the national average (5.3 per 100,000
population) are: East Kazakhstan - 9.6 (maximum level); Pavlodar - 8.2; the city of Almaty - 7.8;
Abay - 6.7; the city of Astana - 6.5; West Kazakhstan - 6.2; Kostanay - 6.1; Karaganda and North
Kazakhstan - 5.6 and Akmola - 5.5 regions of the country. The lowest rates were recorded in
Turkestan - 2.3 (minimum level); Ulytau - 3.2; Aktobe - 3.4; Atyrau - 3.6; Zhetysu - 3.7; Mangistau
- 4.0; Kyzylorda - 4.3; Almaty - 4.6; in the city of Shymkent - 4.7; in Zhambyl - 4.8 regions per 100
thousand population [7].

The number of deaths from BC, not registered with oncology organizations and established
posthumously in the Republic of Kazakhstan in 2023 amounted to 4 people; at the same time, the
specific weight was 0.1% and this is the 22nd ranking place, as in the previous year.
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At the same time, the one-year mortality rate was 3.4%. At the same time, the ratio
between one-year mortality and neglect (stage IV) was, as in 2022, 0.7. At the same time, we recall
that the farthest from "1" is the worst ratio between the indicators of one-year mortality and
neglect.

Now, regarding preventive examinations. It should be noted that during large-scale
preventive examinations of the population in 2023, significantly more patients with malignant
neoplasms were actively identified than in 2022. This is 25,193 patients against 23,623 patients
identified in 2022, i.e. +6.6%. This is due to the further abatement of the epidemiological situation
with coronavirus and the increased availability of preventive care for the population. The
proportion of patients identified during routine examinations increased from 62.0% to 62.4% of
the total number of patients identified per year.

The number of newly identified BC patients registered with oncology organizations in 2023
amounted to 5,426 people (5,101 in 2022).

As for preventive examinations. The absolute number of BC patients identified during
routine examinations amounted to 3,072 people (2,822 a year earlier). At the same time, the
proportion of those identified during routine examinations increased from 55.3% in 2022 to 56.6%
in 2023. At the same time, despite the fact that the absolute number of people diagnosed with
this pathology increased from 2474 to 2636 people, the proportion of patients diagnosed with BC
at early (I, Il) stages decreased from 87.7% to 85.8%. Of course, when analyzing the
epidemiological situation, early diagnostic indicators are very important issues.

The regions where the proportion of patients with early stage | of the pathology in question
is above the national average (35.8% and 9th place) include the following: Ulytau - 56.8% (the best
indicator); Kyzylorda - 50.3%; Turkestan - 47.3%,; the city of Shymkent - 46.0%; West Kazakhstan -
45.4%; the city of Astana - 44.6%; Mangistau - 44.2%; North Kazakhstan - 41.4%; Karaganda -
38.7%; Almaty - 38.5%; Pavlodar - 38.1% and East Kazakhstan - 36.1%. The lowest rates of early
diagnosis were recorded in the Zhambyl region - only 14.0%; Atyrau - 24.4%; Akmola - 25.2%; the
city of Almaty - 26.2%; Kostanay - 27.4%; Zhetysu - 31.4%; Aktobe - 35.0% and Abay - 35.7% regions
of the country [7].

The average indicator in the country for detecting patients with BC at early (I and Il) stages
was 88.4%, and this is a high 4th rank place among all nosological forms of malignant neoplasms.

The regions where the proportion of patients with BC detected at stages I-Il is above the
average in the republic include the following regions: Atyrau - 94.2%; Aktobe - 92.4%; Kyzylorda -
92.3%,; Pavlodar - 92.1%; the city of Shymkent - 92.0%; West Kazakhstan - 91.8%; North Kazakhstan
- 91.6%; the city of Astana - 91.3%; Turkestan - 90.9; Ulytau - 90.5%; Almaty and the city of AlImaty
- 89.0%; Abay - 88.5%. Mangistau region is on par with the national average. Below the national
average are: Karaganda - 79.8%; Kostanay - 81.1%; Akmola - 82.4%; Zhetysu - 86.2%; East
Kazakhstan - 86.6%; and Zhambyl - 87.6% of the regions [7].

As can be clearly seen from the above data, there is a very wide range in early diagnosis
rates (at stage | of the disease) across the country, from very good to dismal. Of course, it is
necessary to take into account migration processes and other factors affecting the early diagnostic
rates, but nevertheless, the obtained results give a reason not to stop there, both for oncologists
and mammologists, obstetricians-gynecologists, radiologists, and, naturally, for general
practitioners, since improving the early diagnostic rates of malignant tumors, as one of the main
postulates and one of the main tasks of medicine in general, continues to be relevant today.
Among the visual localizations of malignant tumors in the reporting year, the proportion of seven
main forms determines the picture of late diagnostics (stages IlI-1V) and amounts to 13.3% in total,
with a decrease compared to the level of the previous year (2022 - 14.2%). At the same time, with
BC, the neglect rate was 11.6% (13.8% - in 2022).

The proportion of stage IV BC among all nosological forms of malignant neoplasms was
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4.3%. The following indicators were noted by regions of our country: in East Kazakhstan - 8.4%
(the worst result); Karaganda - 7.4%; Mangistau - 6.2%; Kyzylorda - 5.9%; Almaty - 5.3%; Atyrau -
5.1%; Akmola and Kostanay - 5.0%. At the same time, the lowest neglect of this cancer localization
was established in the West Kazakhstan region - 2.1% [7].

The morphological verification rate of the disease in the country was 99.4%. At the same
time, the leaders in this aspect with a 100% indicator are Almaty, Zhambyl, Mangistau, North
Kazakhstan, Ulytau regions and the city of Shymkent. Next come: the city of Astana and the
Karaganda region (99.8%); East Kazakhstan (99.7%); the city of Almaty, Turkestan and Abay regions
(99.6%); West Kazakhstan (99.5%). At parity with the national average are Kostanay and Atyrau
regions. Then come: Aktobe (98.9%); Pavlodar (98.2%); Zhetysu (98.1%); Akmola (97.8%);
Kyzylorda (97.0% - the worst indicator in the republic) regions.

The total number of patients with malignant neoplasms registered with specialized
oncology organizations of the republic continued to grow and by the end of 2023 amounted to
218,186 people, with an increase of 6.0% compared to the level of the previous year (2022 -
205,822, +5.8%). The overall incidence rate of malignant neoplasms increased by 3.9%, from
1055.3 t0 1096.4 per 100 thousand people. The growth of this indicator is due to both the increase
in the incidence and detection of pathology, and the increase in the survival rate of cancer
patients. In addition, statistical data on patients diagnosed with malignant neoplasms, who have
been under observation for 5 years or more, and continue to be observed in 2023, showed that
the number of patients under observation by oncological organizations in Kazakhstan for over five
years continued to grow and at the end of the reporting year amounted to 117,616 people, with
an increase of 6.2% (2022 - 110,790 people, +6.6%) (form. No. 7).

It is impossible to ignore such an important clinical aspect as the coverage of patients with
a diagnosis of BC in the Republic of Kazakhstan with special treatment.

In 2023, the number of hospitalizations for all nosological forms of malignant tumors in the
country's oncology organizations amounted to 108,252 cases (2022 - 101,095), with an increase
of 7.1% compared to the previous year, which is associated with a constant increase in the number
of cancer patients, improved standardization of oncology care, and the development of palliative
and rehabilitation services.

At the end of 2023, the absolute number of BC patients who completed specialized
treatment amounted to 3,419 people, continuing treatment - 1,729 patients. The following results
were obtained in percentage terms by methods and types of treatment: 40.9% of patients
received complex treatment, 21.8% received only surgical treatment, 20.0% received only drug
treatment, 12.6% received combined treatment, 1.1% received only radiation treatment, 0.7%
received chemoradiation treatment.

Next, regarding the five-year survival rate of patients. As for BC, at the end of 2023, 48,496
people were registered with the dispensary, or 243.7 per 100 thousand of the population. At the
end of 2022, there were 45,728 patients, or 234.5 per 100 thousand of the population,
respectively.

At the same time, the lethality of the observed contingents decreased slightly from 2.3%
in 2022 to 2.2 in 2023.

The five-year survival rate of patients with BC was 57.7% in 2023 and 57.1% in 2022 [7].

Mass screening to identify BC patients should mainly involve healthy women without any
signs of the disease or symptoms. Screening not only helps to detect hidden forms of cancer that
can be treated, but also has psychological value for women. As a result of screening, women are
convinced that they do not have BC, and this is the most important potential success of such
programs. While the ultimate goal of screening is to reduce BC mortality, its immediate goal is to
detect cancer before clinical manifestation. However, BC is a heterogeneous disease, which can
significantly affect the effectiveness of screening. Screening models for BC are usually based on
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the fact that the majority of detected tumors are invasive cancers in the early stage of progression.
In addition, it must be taken into account that the detection of cancer (or its precursors) before
clinical manifestation increases the risk of false positive diagnosis [8,9].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease
when examining women with denser mammary glands (young age, use of hormone therapy), with
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical
examination (palpation), means the possibility of reducing mortality from BC [10].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [11]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital
mammograms in the presence of a system for archiving and transferring medical images are
copied to CDs and other electronic media and transferred to the server of the mammography
room of the Cancer Center using specialized licensed software integrated between medical
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the
mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1,
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization -
double reading or different medical organizations: a radiologist of the mammography room city,
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the
mammography room of the Cancer Center - the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic
control for histological examination, which is carried out in case of detection of pathological
changes on mammograms (MO0d) in the mammography room of the Cancer Center.

V An average medical worker or a responsible person of the organization of outpatient care
sends the patient for mammography to the district, city polyclinic.

V The X-ray laboratory assistant of the mammography room of the city, district polyclinic
(mobile medical complex) performs mammography, fills out a referral for double reading of
mammograms and transmits the referral through information interaction.

V Radiologist of the mammography office of the city, district polyclinic (mobile medical
complex): fulfills the requirements for the safety and quality of mammographic examinations;
evaluates the quality of the images provided and the correctness of the installation; performs
repeated mammography in the MOt category (technical errors of mammography); determines the
radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter
in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the MOd category (undetermined or suspicious radiological changes
requiring additional examination), the study protocol indicates the predominant pathology:
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms,
electronic copies of mammograms through the archiving system and transfer of medical images
to the workplace of the mammography office of the Cancer Center together with directions for
double reading of mammograms; directs low-dose CT images through the system of archiving and
transferring medical images to the workplace of the CT office of the Cancer Center together with
copies of images recorded on CD-ROMs or other electronic media and directions for double
reading.

V The radiologist of the mammography room of the Cancer Center: evaluates the quality
of the provided images and the correctness of the styling. Viewing digital X-ray images transferred
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital X-
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ray images with a resolution of at least 5 megapixels, which has a certified grayscale transmission
in accordance with the DICOM standard; conducts a double (second) reading of mammograms
with the interpretation of the results according to the BI-RADS classification, using, if necessary,
archival images. Organizes the third reading according to indications. With double reading, an
independent interpretation of the images is carried out (blinding method - the second radiologist
does not know the results of the first reading); in the MOm category (technical errors in
mammography), recommends repeat mammography; in the MOd category (uncertain or
suspicious radiographic changes requiring additional examination), the study protocol indicates
the predominant pathology: education; asymmetry, violation of architectonics,
microcalcifications; recommends that the outpatient care organization, according to indications,
invite the patient for in-depth diagnostics (targeted mammography, ultrasound of the mammary
glands, trephine biopsy, including under ultrasound or stereotaxic control, followed by histological
examination of the material); collects and archives all mammograms (films and electronic media)
made as part of the examination. The shelf life of mammograms is at least 3 years after leaving
the age subject to a screening study; the results of the double (second) reading are transferred to
the outpatient care organizations through information exchange.

V Indications for in-depth diagnostics are the conclusions of double reading mammograms
MOd (uncertain or suspicious X-ray changes requiring additional examination).

V In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is
performed, according to indications, targeted mammography, possibly with an increase (with
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including
under ultrasound control and stereotaxic control for histological examination.

V Histological examination is carried out in the laboratory of pathomorphology or
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with
the recommendations of the World Health Organization.

V Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with M0Od (undefined or suspicious X-ray changes requiring additional examination) -
sends the patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and
D are sent for ultrasound of the mammary glands to exclude a false-negative result of
mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist
(mammologist) of the clinical diagnostic department, followed by a screening mammography
examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound
in 6 months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic
observation and decision on the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical
diagnostic department for dynamic monitoring, followed by a screening mammography
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examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up;

3) communicates the results of the screening examination to the patient in any available
way (by telephone, in writing, through electronic means of communication);

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the
information system.

Establishing the size of the primary tumor is especially important in screening. Tumor size
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary
tumor, the greater the likelihood of error in determining its size.

In 2023, the number of patients identified during screening examinations increased by
22.5%, from 2,230 to 2,731 people, as a result, the detection rate during screenings increased
from 5.9 to 6.8%. During mammographic screening for BC in 2023, 918,464 women of the target
group aged 40 to 70 were examined (a year earlier - 808,503 women). During mammographic
screening in 2023, 1,875 cases of BC were detected (2022 - 1,570 cases). The cancer detection
rate increased from 1.94 to 2.04 per 1,000 examined. The best result is in the North Kazakhstan
region - 3.11 per 1,000 examined women (2022 - 2.31). High detection rates of BC were observed
in Aktobe, Almaty, Atyrau, West Kazakhstan, Karaganda, Kostanay regions and in two megacities -
the cities of Astana and Almaty. Low detection rates per 1000 examined, compared with the
national average, were observed in Abay, Akmola, East Kazakhstan, Zhambyl, Kyzylorda,
Mangistau, Pavlodar, Turkestan, Ulytau regions and the city of Shymkent. The lowest result was in
Zhambyl region - 0.96 per 1000 examined women (2022 - 0.58). Compared to 2022, an increase
in the detection of BC was noted in all regions, with the exception of Akmola (from 2.42 to 1.99),
East Kazakhstan (from 2.21 to 1.93), West Kazakhstan (from 2.29 to 2.28), Karaganda (from 2.63
to 2.15), Pavlodar (from 2.15 to 1.51) regions, where a deterioration in results was allowed [7].

Summarizing the above, we can conclude that BC, along with lung cancer, continues to
firmly occupy a leading place from year to year among all existing malignant tumors of other
localizations. At the same time, taking into account a number of factors, the indicators of early
diagnostics do not allow oncologists to "sleep peacefully". Despite the attitude to visually
accessible localizations, the percentage of locally advanced forms of this type of tumors still
remains quite high. The variability and veiled nature of symptoms, their similarity with various
non-core processes (for example, the mastitis-like form of BC, often imitating mastitis), leads to
the neglect of the disease. All this requires oncologists, and first of all, primary health care workers
and, of course, mammologists, obstetricians and gynecologists, as well as radiologists 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 conduct high-tech diagnostic measures,
including for the purpose of differential diagnosis and, as a result, timely treatment.

Patients registered with various forms of so-called mastopathy need to regularly visit
specialized specialists and, if necessary, undergo examination.

An epidemiological assessment of the situation with BC in our country allows us to say that
in the regions there are sometimes significant differences not only in morbidity 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 of modern clinical oncology.
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Cervical cancer (CC) is a disease that is related to visually accessible localizations, in
connection with which aspects of early diagnostics have been worrying the entire oncological
community for several decades. To do this, it is enough to correctly use accessible and informative
methods of morphological and endoscopic diagnostics. In addition, timely detection and
treatment of background and precancerous processes of the cervix can prevent the development
of CC. It is known that CC is preceded for many years and even decades by precancerous lesions -
cervical intraepithelial neoplasia (CIN). Timely diagnosis and treatment of CIN become the
prevention of invasive CC. CIN initiates in the cervical transformation zone and is maintained by
persistent infection caused by human papillomaviruses (HPV) of high carcinogenic risk. In 1980-
1990, the connection between HPV and dysplasia and squamous cell cancer was clearly shown.
Using hybridization methods, it was found that 80-100% of CC contain HPV DNA. A rough
correlation was found between the frequency of CC and the detection of HPV in the population.
Moreover, in squamous cell cancer, HPV type 16 was most often encountered (in more than 50%
of cases), while HPV type 18 was more often associated with adenocarcinoma and poorly
differentiated cancer. In 95% of cases, HPV is localized in the zone of transitional epithelium,
where about 90% of dysplasias, which are classified as cervical precancer, occur. It is precancerous
diseases, in which HPV types 16 and 18 are detected, that have the greatest risk of developing into
invasive CC. Intraepithelial lesions are, in fact, stages of cervical carcinogenesis. Conventionally,
three degrees are distinguished: CIN 1 (mild dysplasia); CIN 2 (moderate dysplasia); CIN 3 (severe
dysplasia and pre-invasive cancer - carcinoma in situ, CIS). At the same time, there are two
concepts of the occurrence of CC against the background of persistence of HPV of high
carcinogenic risk. The first, classic, reflects the sequential change of CIN 1, 2, 3 to invasive cancer.
The second, more recent one, suggests that CIN 2-3, which are severe intraepithelial lesions, can
occur bypassing CIN 1 [1].

The diagnostic criteria for CC are as follows [2]: 1) complaints of acyclic bloody, watery,
purulent discharge from the genital tract; pain in the lower abdomen and lumbar region of a
pulling nature; bleeding due to menopause; 2) anamnesis: there are no pathognomonic
complaints; as a rule, the disease has a pronounced pre-invasive stage, which can last from 1 year
to 5 years or more; microinvasive cervical carcinoma is most often discovered during accidental
presentation; the reason for women diagnosed with CC in stages Ib1-1la2 to visit a gynecologist is
bloody discharge from the genital tract; in later stages (llb-IVa) there are complaints of pain in the
lumbar region, lower abdomen; 3) physical examinations: gynecological examination (condition of
the external genitalia; examination of the vagina and cervix on speculum (presence of vaginal
infiltration, metastatic foci on the vaginal walls, size, condition of the cervix); presence of
pathological discharge (purulent, bloody); bimanual examination (size and shape of the uterus;
condition of the appendages; infiltration of the anterior and posterior vaginal fornix); 4) laboratory
tests: cytological examination with Papanicolaou staining - PAP test (increase in cell size up to
giant, change in the shape and number of intracellular elements, an increase in the size of the
nucleus, its contours, different degrees of maturity of the nucleus and other elements of the cell,
changes in the number and shape of nucleoli (pronounced cellular polymorphism, increase in cell
size, pronounced hypochromia, large nuclei contain one or more nucleoli, there are glandular
structures); from cancer cells in the form of rosettes, many cells in a state of mitosis); 5)
instrumental studies: ultrasound of the pelvic organs (if CC is suspected, the size of the cervix will
be normal or increased, its structure is heterogeneous, the condition of the uterus and ovaries is
also assessed); magnetic resonance imaging of the pelvic organs (with CC, the size of the cervix
will be normal or increased, its structure is heterogeneous, the condition of the uterus and ovaries
is also assessed); computed tomography of the chest, abdominal cavity and pelvis (assessment of
pelvic lymph nodes and retroperitoneal space, organic changes in the chest and abdominal
organs); cystoscopy according to indications (for the purpose of diagnosing the germination of the



«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025

tumor process into the bladder); sigmoidoscopy or colonoscopy according to indications (for the
purpose of diagnosing the spread of the tumor process to the colon or rectum); skeletal
scintigraphy (prescribed for suspected bone metastases); positron emission tomography of the
whole body (performed to diagnose the extent of the tumor process or to assess the dynamics of
the effectiveness of special treatment).

GLOBOCAN estimates that in 2020, there were 604,000 new cases and 342,000 deaths
from CC worldwide, of which 80% occurred in low- and middle-income countries, mainly in sub-
Saharan Africa, South-East Asia, and Latin America and the Caribbean [3].

As noted by Torres-Roman J.S. et al. [4], CC remains a major public health problem in low-
and middle-income countries. Due to the high burden of this disease, in 2020 the World Health
Organization (WHO) adopted a global strategy to decrease the number of new CC cases, with the
aim of maintaining an incidence rate below 4 per 100,000 women. Currently, 29 of the 47
countries (and territories) in the Latin American and Caribbean region have implemented
vaccination programs for girls and almost all countries have screening services in place, and while
certain screening programs in the region achieve considerable coverage, the ambitious goals set
by the CC elimination strategy have yet to be achieved. Researchers evaluated the mortality trends
of CC among young women from 16 Latin American and Caribbean countries (and territories) and
predicted mortality rates until 2030. Downward trends were observed in Chile, Colombia, Cuba,
El Salvador, Mexico, Nicaragua, Panama, and Peru for the entire period; whereas Brazil, Argentina,
Chile, and Costa Rica showed initial downward trends from -0.9% to —6.2% followed by significant
upward trends from 2.5 to 4.8% (for the period™~ 2006-2017). In the last 4years of study (2014-
2017), Paraguay and Venezuela had the highest mortality rates, whereas Puerto Rico had the
lowest mortality. By 2030, authors projected that mortality for CC will increase in some countries
that were examined. Colleagues considered CC mortality in young women only because of the lack
of research in the Latin American and Caribbean region, which has focused on CC mortality in
general. They point out that because HPV infection is the most important risk factor for CC,
younger women are likely to have experienced higher rates of HPV infection compared to older
women. The authors also note that CC mortality rates among young women in Latin America and
the Caribbean are higher than in Eastern Europe. While Western and Southern Europe recorded
rates below 2 deaths per 100 000 population in 2017, rates were below 6 deaths per 100 000
population in Northern and Eastern Europe. In conclusion, the researchers emphasize that most
countries in Latin America and the Caribbean experienced a decline in mortality rates between
1997 and 2017. The variations of the mortality rates between countries during the last period of
observation can be largely explained by the timing of implementation of nation-wide screening
campaigns in different time periods and the variation of public health programs within each
country, among others. Despite favorable downward trend, the mortality rate in some Latin
America and the Caribbean countries remains high. HPV vaccination, screening, and early
diagnosis and treatment are necessary to accelerate a rapid decline in CC mortality by 2030.

As noted by Abu-Rustum N.R. et al. [5], an estimated 13,960 new cases of carcinoma of the
uterine cervix (ie, CC) will be diagnosed in the United States in 2023, and an estimated 4,310
people will die of the disease. Overall, CC rates are decreasing in the United States, although
incidence remains high among Hispanic/Latino, Black, and Asian populations. In 2020, the global
new cases of and deaths from CC were estimated to be 604,127 and 341,831, respectively. It is
the fourth most common cancer in individuals assigned female at birth worldwide, with 85% of
cases occurring in developing countries, where CC is a leading cause of cancer death in individuals
assigned female at birth. Squamous cell carcinoma (SCC), adenocarcinoma (AC) or
adenosquamous carcinoma (ASC) are the 3 common histologies of CC. SCC accounts for
approximately 80% of all CCs and AC accounts for approximately 20%. In developed countries, the
substantial decline in incidence and mortality of SCC of the cervix is presumed to be the result of
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effective screening and higher HPV vaccination coverage, although racial, ethnic, and geographic
disparities exist. However, AC and ASC of the cervix have increased over the past 3 decades,
probably because cervical cytologic screening methods are less effective for AC/ASC because the
lesions are located deeper than the ectocervix. The ASC subtype is rare and accounts for
approximately 5% to 6% of all cervical carcinomas. Presently, there is no difference in treatment
between SCC and AC/ASC CC subtypes, although the clinical features and prognosis of disease vary
considerably between these subtypes. Persistent HPV infection is a major factor in the
development of CC. The incidence of CC appears to be related to the prevalence of HPV in the
population. In countries with a high incidence of CC, the prevalence of chronic HPV is
approximately 10% to 20%, whereas in low-incidence countries it is 5% to 10%. Screening methods
using HPV testing may increase detection of adenocarcinoma. Vaccination with HPV vaccines may
also decrease the incidence of both SCC and AC. In 2020, the WHO updated the Female Genital
Tumors classification of CC by subdividing the CC lesions into HPV-associated and HPV-
independent tumors based on new pathologic findings. Among these subtypes, HPV-associated
SCC is the most prevalent, with very rare occurrences of HPV-independent SCC. The HPV-
independent AC subtype has a less favorable prognosis compared with HPV-associated AC. The
NCCN CC Panel acknowledges that although the prior versions of the WHO classification discussed
these tumors based on morphologic features, the integration of the immunohistochemical and
molecular profiles has led to a better classification system, which is now adapted in the 2020 WHO
Classification of Female Genital Tumors for CC.

Screening plays an important role in improving early diagnosis and treatment outcomes
for CC. According to the Guidelines for Early Diagnosis of Cancer by llbawi A. et al. [6], screening
aims to detect unrecognized cancer or its prior lesions in a typically healthy, asymptomatic
population through tests (e.g., HPV test), screenings (e.g., visual inspection of VIA with acetic acid),
or other procedures that can be applied quickly and are widely available to the target population.
In screening, the target population is assessed for unrecognized cancer or precancer, and most
people tested will not be diagnosed with the disease. Screening should be seen as a process and
not as the performance of a specific test, examination, or procedure. The screening process
includes a system of informing and inviting the target population to participate; administering the
screening test; following-up with test results and referral for further testing among those with
abnormal test results; ensuring timely pathologic diagnosis, staging and access to effective
treatment with routine evaluation to improve the process. A screening programme encompasses
the process from invitation to treatment and requires planning, coordination and monitoring and
evaluation.

As pointed out by Pimple S.A., Mishra G.A. et al. [7], CC is highly preventable and can be
easily treated if detected at early stages. However, there is disproportionate high burden of CC
incidence and mortality in low-middle income country settings that lack organized screening and
prevention programs. Robust evidence for prevention and screening of CC is currently available.
However, there are barriers for country specific adoption and implementation. These pose unique
challenges such as organizing prevention and screening services delivery through the current
health infrastructure, access to screening facilities, follow-up management and adequate linkages
for confirmatory diagnosis and subsequent treatment. Overall rates of CC screening and cancer
screening among women remain suboptimal in many low- and middle-income countries.

Brisson M. et al. [8] demonstrate in their work that in May, 2018, WHO issued a global call
to eliminate CC as a public health problem. To inform its global strategy to accelerate CC
elimination, WHO created the CC Elimination Modelling Consortium (CCEMC) to examine the
following key questions: what elimination threshold should be used; what prevention strategies
can lead to elimination; when could elimination be reached for different countries; and how many
cancers could be averted. The current working definition of elimination is an age-standardised CC
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incidence of four or fewer cases per 100 000 women-years. Alternative definitions, such as an
incidence of ten or fewer cases per 100 000 women-years and an 80-90% reduction in incidence,
have also been suggested. The only previous multicountry modelling study of CC elimination
suggests that global elimination is possible through girls-only human papillomavirus (HPV)
vaccination at 80-100% coverage with a perfectly effective 9-valent vaccine and twice-lifetime
HPV-based screening. Herewith less than 30% of low- and middle-income countries have
introduced HPV vaccination compared with more than 85% of high-income countries. Additionally,
only about 20% of women in low- and middle-income countries have ever been screened for CC
compared with more than 60% in high-income countries. Given that models necessarily include
simplifying assumptions, the goal of the consortium is to use multiple models, taking into account
their respective strengths and limitations, to illustrate the robustness of predictions. A systematic
comparative modelling approach was used. To form the CCEMC, WHO selected three models that
met the predefined eligibility criteria: HPV-ADVISE, Harvard, and Policyl-Cervix. The models
projected reductions in CC incidence over time based on standardised HPV vaccination and
cervical screening scenarios determined after consultations at various WHO technical expert,
advisory group, and global stakeholder meetings. Three elimination thresholds were examined (CC
incidence of four or fewer cases per 100 000 women-years, ten or fewer cases per 100 000
women-years, and =85% reduction in incidence). The three CCEMC models (HPV-ADVISE, Harvard,
and Policyl-Cervix) have been used extensively to inform recommendations on cervical screening
and HPV vaccination in Australia, Canada, the UK, the USA, and at a global level [8]. Although
developed independently, the models have common features. First, they are transmission-
dynamic models of HPV infection and the natural history of CC. Second, they include the following
components: sexual behaviour and HPV transmission, natural history of CC, vaccination, and
screening, diagnosis, management, and treatment of cervical lesions and cancer. HPV transmission
and cervical carcinogenesis are modelled for the HPV types in the 9-valent vaccine (HPV types 16,
18, 31, 33, 45, 52, 58) and other high-risk types. The models simulate type-specific HPV
transmission through sexual activity, based on different risk groups and sexual mixing. The models
reproduce the type-specific natural history of CC, from persistent HPV infection to CC via
precancerous cervical lesions (cervical intraepithelial neoplasia grade 1 to 3). All models assume
that HPV vaccines are prophylactic and capture post-vaccination herd effects. They can also
simulate complex cervical screening and treatment algorithms at the individual level, by tracking
and simulating each woman's screening history. Finally, all models were calibrated to highly
stratified sexual behaviour and epidemiological data, validated to clinical trials or post-vaccination
data, or both, and reproduce the age-specific CC incidence estimates from the Global Cancer
Observatory (GLOBOCAN) 2018 for all 78 low- and middle-income countries.

A comparative modelling analysis by Brisson M. et al. [8], which includes projections from
three independent transmission-dynamic models, provides consistent results predicting that CC
can be eliminated as a public health problem by the end of the century, based on WHO's proposed
elimination threshold (i.e., CC incidence of four or fewer cases per 100 000 women-years). This
modelling study shows that girls-only HPV vaccination would lead to CC elimination in most low-
and middle-income countries, if high coverage is reached (>90% coverage) and the vaccine
provides long-term protection. However, countries with the highest CC incidence at present (>25
cases per 100 000 women-years), more than 90% of which are in sub-Saharan Africa, would not
reach elimination by vaccination alone. To achieve CC elimination in all 78 low- and middle-income
countries, these models predict that scale-up of both girls-only HPV vaccination and twice-lifetime
screening is necessary, with 90% HPV vaccination coverage, 90% screening uptake, and long-term
protection against HPV types 16, 18, 31, 33, 45, 52, and 58. If this global elimination strategy,
which includes a combination of intensive scaling up of HPV vaccination and cervical screening, is
implemented, the results suggest that CC elimination can be achieved in all countries by 2100. In



Proceedings of the 11th International Scientific Conference

doing so, CCincidence would be reduced by 97% and more than 74 million cases would be averted
over the next century.

An interesting and important study was conducted by Simms K.T. et al. [9], who in their
work modeled the global situation with CC for future decades depending on the coverage of the
population with HPV vaccination and screening. In this study, the authors aimed to quantify the
potential cumulative effect of scaled up global vaccination and screening coverage on the number
of CC cases averted over the 50 years from 2020 to 2069, and to predict outcomes beyond 2070
to identify the earliest years by which CC rates could drop below two absolute levels that could be
considered as possible elimination thresholds-the rare cancer threshold (six new cases per 100
000 women per year, which has been observed in only a few countries), and a lower threshold of
four new cases per 100 000 women per year. In this statistical trend study and modeling, our
colleagues conducted did a statistical analysis of existing trends in CC worldwide using high-quality
cancer registry data included in the Cancer Incidence in Five Continents series published by the
International Agency for Research on Cancer. Next, the authors used the comprehensive and
extensively validated simulation platform, Policyl-Cervix, to do a dynamic multicohort modelled
analysis of the impact of potential scale-up scenarios for CC prevention, in order to predict the
future incidence rates and burden of CC. Data are presented globally, by Human Development
Index (HDI) category, and at the individual country level. As a result of the study, the following
conclusions were drawn. In the absence of further intervention, there would be 44.4 million CC
cases diagnosed globally over the period 2020-2069, with almost two-thirds of cases occurring in
low-HDI or medium-HDI countries. Rapid vaccination scale-up to 80-100% coverage globally by
2020 with a broad-spectrum HPV vaccine could avert 6.7-7.7 million cases in this period, but more
than half of these cases will be averted after 2060. Implementation of HPV-based screening twice
per lifetime at age 35 years and 45 years in all low- or middle-income countries with 70% coverage
globally will bring forward the effects of prevention and avert a total of 12.5-13.4 million cases in
the next 50 years. Rapid scale-up of combined high-coverage screening and vaccination from 2020
onwards would result in average annual CC incidence declining to less than six new cases per 100
000 individuals by 2045-2049 for very-high-HDI countries, 2055-2059 for high-HDI countries,
2065-2069 for medium-HDI countries, and 2085-2089 for low-HDI countries, and to less than four
cases per 100.000 by 2055-2059 for very-high-HDI countries, 2065-2069 for high-HDI countries,
2070-2079 for medium-HDI countries, and 2090-2100 or beyond for low-HDI countries. However,
rates of less than four new cases per 100 000 would not be achieved in all individual low-HDI
countries by the end of the century. If delivery of vaccination and screening is more gradually
scaled up over the period 2020-2050 (eg, 20-45% vaccination coverage and 25-70% once-per-
lifetime screening coverage by 2030, increasing to 40-90% vaccination coverage and 90% once-
per-lifetime screening coverage by 2050, when considered as average coverage rates across HDI
categories), end of the century incidence rates will be reduced by a lesser amount. In this scenario,
average CC incidence rates will decline to 0.8 cases per 100 000 for very-high-HDI countries, 1.3
per 100 000 for high-HDI countries, 4.4 per 100 000 for medium-HDI countries, and 14 per 100
000 for low-HDI countries, by the end of the century. At the same time, the researchers emphasize
that more than 44 million women will be diagnosed with CC in the next 50 years if primary and
secondary prevention programmes are not implemented in low- or middle-income countries. If
high coverage vaccination can be implemented quickly, a substantial effect on the burden of
disease will be seen after three to four decades, but nearer-term impact will require delivery of
cervical screening to older cohorts who will not benefit from HPV vaccination. Widespread
coverage of both HPV vaccination and cervical screening from 2020 onwards has the potential to
avert up to 12.5-13.4 million CC cases by 2069, and could achieve average CC incidence of around
four per 100 000 women per year or less, for all country HDI categories, by the end of the century.

In our country, according to Decree of the Government of the Republic of Kazakhstan dated
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February 20, 2024 No. 102 [10], the list of diseases against which mandatory preventive
vaccinations are carried out as part of the guaranteed volume of medical care at the expense of
the republican budget includes routine preventive vaccinations against diseases caused by HPV
(Annex 1). According to Annex 2 of this Resolution, girls aged 11 and 11.5 years will be vaccinated.

Now, as for this pathology in our republic. CC in the structure of all malignant tumors of
both sexes of the population in 2022 took 6th place with a share of 5.51% (2021 - 4th place,
5.54%), in women - stable 2nd place - 9.7% (9.7%) [11].

The incidence rate per 100 thousand population increased from 9.4 to 9.92. In 10 regions
of the republic, the incidence rate is higher than the national average: Pavlodar - 17.2 per 100
thousand people (2021 —16.7) —the highest level, East Kazakhstan —14.3 (10.8), North Kazakhstan
—14.3(10.2), Atyrau —13.2 (13.8), Zhetysu - 11.7, Karaganda - 11.7 (12.0), Abay - 11.1, Akmola -
11.1(11.9), Mangistau - 11.1 (9.7), Kostanay - 10.8 (10.6) regions.

Low incidence rates in Zhambyl region - 5.8 per 100 thousand population (5.7), Turkestan
region - 6.1 (5.2), Aktobe region - 8.3 (11.6), Kyzylorda region - 8.5 (8.2) areas.

CC in the structure of causes of death from malignant tumors of the population of both
sexes in 2022 rose from 9th to 8th position, with a share of 4.6% (2021 - 4.3%), mortality from CC
is stable at 3.1 per 100 thousand population (3.1).

The mortality rate from CC in 10 regions is higher than the national average: Akmola - 4.2
per 100 thousand population (2021 - 3.1) - maximum level, West Kazakhstan - 4.1 (4.8), Pavlodar
- 3.8 (5.6), Almaty — 3.7 (2.5), Zhetysu — 3.7, Atyrau — 3.4 (4.0), East Kazakhstan — 3.3 (3.8),
Karaganda - 3.2 (4.7), Kostanay - 3.2 (2.4) regions and Almaty city - 3.4 (2.9).

Below the national average mortality rate was registered in the Kyzylorda region - 1.7 (3.5)
- the best result; North Kazakhstan - 2.0 (2.6), Aktobe - 2.2 (3.0), Turkestan - 2.3 (2.2), Mangystau
- 2.8 (3.0), cities of Astana, Shymkent —and Abay region - 2.9 per 100 thousand population [11].

In 12 regions, a 100% level of morphological verification of the diagnosis is ensured. The
lowest or worst indicator for the third year in a row was recorded in the Kyzylorda region - 94.3%.
Below the national average, this figure was noted in Akmola - 98.8%, Atyrau - 98.9%, Kostanay -
98.9%, Mangistau - 97.6%, Pavlodar - 96.6% regions and Almaty city - 98.5 %.

In a number of regions, the frequency of diagnosis of stage |-l CC was lower than the
national average (88.1%) - in Akmola - 76.2% - the worst result in the country, in Karaganda -
77.2%, Pavlodar - 81.3%, Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West
Kazakhstan - 85.7% regions. In the Atyrau region there is a 100% result.

The proportion of stage IV CC is higher than the republican average (2.7%) in the following
regions: the worst result is in the Zhetysu region - 6.1%; next come: Karaganda - 5.1% (2021 -
5.6%), Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%), Shymkent
city - 3.8% (5.9%), Almaty - 3.7% (5.1%), Almaty city - 3.6% (1.8%), Zhambyl - 2.9% (0.0) regions.
No advanced forms were registered in 3 regions. The lowest neglect is in the East Kazakhstan
region - 1.0% (0.7%).

Indicators of late diagnosis of this pathology, as visually accessible localization (llI-1V stages)
are higher than the national average - 11.9% (15.4% in 2021) were noted in the Akmola region -
23.8% (2021 - 26.4 %) - worst result; Karaganda - 22.8% (35.2%), Pavlodar - 18.8% (20.8%), Zhetysu
-17.1% (24.2%), Abay - 16.2% (12.8% ), Kostanay - 14.6% (15.6%), Aktobe - 14.5% (9.6%), West
Kazakhstan - 14.3% (32.4%) regions. The least neglect is in the Mangistau region - 6.0% (20.8%).

Across the country, the five-year survival rate of patients with CC registered in 2018 was
59.9% in 2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and
with a significant range in by region, from the maximum — 72.9% (2021 — 70.7%) in the North
Kazakhstan region, to the minimum — 34.9% (64.4%) in the Atyrau region [11].

Next, regarding CC screening. CC screening is a periodic, comprehensive examination of
women of a certain age group as part of a special medical program to prevent and reduce
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incidence and mortality from CC.

Type of screening - population. The purpose of screening is to identify pre-invasive diseases
of the cervix with subsequent recovery. The screening method is a cytological examination of a
smear for oncocytology from the cervix (traditional and liquid cytology) - Pap test. Interval - 1 time
in 4 years. Target group: women aged 30-70 years who are not registered in the dispensary for
CC. The expected results are a decrease in incidence and mortality from CC.

Screening steps:

1) Preparatory - formation of target groups, information support and invitation to
screening. The preparatory stage is carried out by the nurses of the primary health care
organization responsible for preventive measures and includes: annual compilation of a list of
women subject to screening in the coming year by November 15 of the current year, followed by
monthly correction; informing target groups of the female population about the need for
screening; screening invitation; ensure timely screening.

2) Screening - filling out a statistical card of a preventive medical examination (screening)
of an outpatient (form 025-08/y), a register of patients subject to cytological screening and taking
material for cytological examination from the cervix. The screening examination of the target
groups of the female population is carried out by a specially trained midwife of the primary health
care organization.

3) The final one is obtaining the results of cytology, informing the woman and developing
further management tactics, fill out accounting and reporting statistical documentation.
Responsible for the final stage of screening is the obstetrician-gynecologist of primary health care
[12].

Cytological screening of CC is a complex of organizational and medical measures aimed at
early detection of precancerous and neoplastic diseases of this localization and at reducing the
mortality of this cohort of patients. For traditional cytology, a smear containing 8-12 thousand
cells of stratified squamous epithelium (including cells of metaplastic epithelium) is considered
adequate; for liquid cytology - 5 thousand cells. For both methods, the number of cells of
endocervical epithelium and/or metaplastic epithelium (from the transformation zone) must be
at least 10 (single or in clusters). If more than 75% of the cells of the stratified squamous
epithelium are covered with erythrocytes, leukocytes, etc., then the quality of the smear is
considered unsatisfactory.

Interpretation of the results of a cytological study is carried out according to the Bethesda-
terminology cytological system:

Intraepithelial changes and malignant processes are absent (NILM). This group includes
cytological conclusions about the normal state of the epithelium, as well as the presence of various
non-neoplastic diseases. Normally, squamous epithelial cells, groups of cells of columnar
epithelium and metaplastic epithelium, a small number of leukocytes, and rod/mixed microflora
are found in preparations. In the presence of non-neoplastic processes, their nature and, if
possible, the cause are specified: atrophic changes, reactive changes associated with
inflammation, including typical regeneration. In addition, the presence of microorganisms is
indicated: Trichomonas vaginalis, fungi, morphologically corresponding to Candida spp., bacterial
vaginosis, cellular changes corresponding to the defeat of Herpes simplex virus, squamous
epithelial cells with atypia of unknown significance (ASC-US), squamous epithelial cells with atypia
of unclear significance, not excluding the presence of a high degree of intraepithelial changes
(ASC-H). Low-grade squamous intraepithelial changes (LSIL) include lesions associated with HPV
and CIN [, high-grade squamous intraepithelial changes (HSIL) include CIN II, CIN lll, carcinoma in
situ and cases suspected of invasion, squamous cell carcinoma, cervical (glandular) epithelium
with atypia of unknown significance, cells of the cervical (glandular) epithelium, possibly neoplasia,
endocervical adenocarcinoma in  situ, endocervical adenocarcinoma, endometrial
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adenocarcinoma, secondary adenocarcinoma, unclassified carcinoma, other malignant tumors.

There are certain features when taking material for oncocytology: firstly, the examined
woman should be informed about the exclusion of sexual intercourse, vaginal manipulations,
including douching, baths, tampons, etc. 2 days prior to sampling. Taking material for cytological
examination is carried out by the midwife of the examination room of the department of medical
examinations of the primary health care organization: the traditional method (2 glasses - with
obligatory fixation in 96% alcohol, it is preferable to use glass slides with a polished edge, which
are easily marked) or the liquid cytology method (one container with stabilizing liquid ); the code
or surname of the patient, identical to the code and surname in the form for sending material for
cytological examination, should be clearly marked on the glasses or container [12].

At the same time, when using the traditional method, the biomaterial is delivered to the
cytological laboratory as soon as possible after its collection in specialized containers for glass
slides with 96% alcohol. If there are visible visual changes in the cervix, then the material is taken
from the woman and, without waiting for the results, she is referred for an examination by an
obstetrician-gynecologist.

A cytological study is carried out in centralized cytological laboratories at oncological
institutions, where an archive of cytological preparations of patients involved in the screening
examination is formed, regardless of the result, for a period of at least 10 years with the formation
of a computer database.

What material and technical equipment is required to take material for a Pap test? It is as
follows: soap and water for washing hands, a light source for cervical examination, a gynecological
chair, a disinfected speculum and gloves, an Eyre spatula, a glass slide and a marking pen, a
container with a stabilizing solution for liquid cytology, a fixative solution (96% alcohol), a
container with warm water for lubricating and warming the vaginal mirrors, a 0.5% chlorine
solution for disinfecting gloves and instruments, or another approved for this purpose. And, of
course, the registration form itself.

For carrying out liquid cytology, you additionally need: a disposable cervix brush, a
container with a stabilizing solution for liquid cytology, and a fixing solution.

At the same time, a smear for oncocytology cannot be taken: during menstruation, earlier
than 48 hours after sexual contact or after using lubricants, vinegar or Lugol solution, tampons or
spermicides, after vaginal examination or douching, and also during the treatment of genital
infection.

The results of CC screening are as follows. In 2022, 771,282 women of the target group
aged 30 to 70 years were examined during cytological screening (in 2021 - 757,454).

During cytological screening in 2022, 392 cases of CC were identified (319 in 2021). The
detection rate increased from 0.42 to 0.51 per 1000 women examined [11].

High detection of CC during screening is ensured in Aktobe, Almaty, Atyrau (1.59 is the best
result), East Kazakhstan, Kyzylorda, Pavlodar, North Kazakhstan, Turkestan regions and Shymkent
city.

The detection rate in these regions ranges from 0.55 to 1.59 per 1000 women examined.
Compared to 2021, there is an increase in detection in 10 regions, with the exception of Akmola,
Aktobe, Zhambyl, Kostanay, Mangistau, North Kazakhstan regions and Shymkent city. The worst
result in Astana city is 0.15 per 1000 women examined.

Cytologically, cervical precancer was detected in 1.16% of those examined (2021 — 0.99%).
The detection rate of precancer below 0.6% (the planned indicator for 2022, according to the
Comprehensive Plan) was noted in Aktobe, Karaganda and Kostanay regions.

A high proportion of stage | CC (70% or more) was detected in 6 regions of the country (in
8 in 2021): Kostanay, Mangistau (94.7% - best result), North Kazakhstan, Turkestan regions, cities
of Almaty and Astana. Low levels of early detection of CC (below 50%) were not observed in any
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region.

Localized processes (stages I-Il) were identified in 99.2% of all cases of detected cancer
(96.5% in 2021). In the Akmola and Karaganda regions, cases of SS were identified not only in the
localized, but also in the widespread stages of the process. A total of 3 cases of SS were identified
in stage lll and not a single case in stage IV (in 2021 - 11 and 0, respectively) [11].

In conclusion, it can be stated that CC occupies one of the leading places among all existing
nosological forms of malignant tumors. At the same time, despite the small percentage of patients
detected at stages Il and IV of the disease, as a visually accessible localization, taking into account
a number of factors, early diagnostic indicators do not allow oncologists and gynecologists to
“sleep peacefully.” Variability, nonspecificity and veiledness of symptoms, its similarity with
various non-tumor processes, leads to neglect of the tumor process. All this requires both
oncologists and, first of all, primary health care workers and, of course, gynecologists 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. Patients at risk with precancerous diseases should
undergo routine examination within the prescribed time frame. The development of screening
technologies and methods of primary prevention in the form of vaccination of adolescent girls
against HPV allows us to hope for a reduction in the incidence of this disease in the female
population.
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ABSTRACT

The study of the history of antiquity and the Middle Ages is carried out on the basis of various
sources. Humanity has always shown great interest in the study and study of these periods and in
the course of research it has focused more on the periods marked. In this regard, different
scientists and researchers used different sources when conducting research. The creativity of Sara
Ashurbeyli, a well — known Azerbaijani scientist, prominent researcher, is of great interest for this
reason. Ashurbeyli's creativity is very diverse. Whether the monographs he wrote, the scientific
articles he published, or the speeches he made at meetings of various levels, this scientist was
notable for the versatility of both his own and the research he conducted. In Sara Ashurbeyli's
studies on the history of both the state of Shirvanshahs and the city of Baku, a fairly amount of
material was collected, thoroughly studied, numerous medieval sources were put into scientific
circulation and ideas, theories and evidence were put forward that do not lose their relevance
today.

Keywords: Azerbaijan, Sara Ashurbeyli, Baku, monograph, scientist, creativity

Sara Ashurbeyli, who is considered a “living witness” of the events of the XX century and
deals with the history of the ancient and Middle Ages, played an important role in the study of
different periods of the history of Azerbaijan [image 1].

Both his monographs and individual articles are of great importance in the study of various
problems of our history. One of the important aspects of Ashurbeyli's work was related to
historical monuments.
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Baku occupies an important place among the cities of Azerbaijan with its historical
monuments. Loceted off the main trade roures and the main from which the invaders arrived and
surrounded by semi — desert steppes, Baku has preserved a large number of historical and
architectural monuments of different periods of history.

After the Mongol invasion, there were interruptions in the construction of large structures
from the 30s of the Xlll Century to the end of the century. In his “Seyahetname” (“Travelogue”)
Nizari Kuhistani [Image 2], who went on a trip to Arran and Georgia, mentioned Baku (1281) as a
place of exile for nobles and nobles who were unwelcome and discreted during the Mongol period,
and that the sity did not recover from the devastating wars between the elkhanis and the khans
of the Golden Horde [4, 129].
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Image 2. imaginary Portrait of Hakim Nizari Quhistani and his Giork “Seyahetname”
(“Travelogue”)

It would be wrong to associate such an attitude to the city only with its geographical
position. Sara Ashurbeyli suggested that the city where the Maiden Tower is located is connected
with ancient religions, the main temple is located here and that there is a connection between the
Legends spread in Baku and the formation of this fortress, which probably dates back to the period
of the spread of Sassanids and Zoroastrianism in Absheron.
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In XI — XII centuries, the function of the Maiden Tower was changed into a defensive
fortress where feudal lords and garrisons took refuge during military operations and entered the
city's defense system [Image 3] [ 4, 133].

The fact that the walls of the Maiden Tower are 5 m thick at the bottom and 4 m thick at the
top and have a very high height, shows that the idea of evaluating it as a hut (M.Nabiyev), an
observatory (G.Ahmadov), etc. is not correct.

SARA
ASURBOYLI

BAKI o=
SOHORININTARIXI

Image 3. Sara Ashurbeyli. History of the sity of Baku
in 1403, the medieval author Abd ar — Rashid al — Bakuvi wrote that Baku had two
impregnable stone fortresses. The larger of them was near the sea and was probably the Sabayil
fortress on Baku, which the Mongols were unable to capture [Image 4].
A.Bakuvi reported about the second high fortress that one side of the fortress was destroyed
by a mortar when the Mongols besieged the city [1, 89].
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Image 4. Abd ar — Rashid al — Bakuvi. Kitab Talhis al — asar wa ajaib al — malik al — gahhar

S.Ashurbeyli, who attributed this information to the Maiden's Tower, stated that the upper
part of the tower, which currently has no mashikuls on it, has been destroyed and changed many
times. This magnificent tower, which is considered the oldest in terms of its date of creation, was
selected among the Absheron monuments in terms of its volume and was considered the main
fortress among the defensive fortifications of Baku and the surrounding areas from the 12th
century.

One of the Maiden Towers is the Gulustan Tower, which is considered one of the important
monuments of the Shirvanshahs state. In this regard, the study of the history of the Shirvanshahs
state, its involvement in the field of culture, along with its socio — economic and political history,
is one of the main features of S.Ashurbeyli’s work “The State of the Shirvanshahs” [Image 5].
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Image 5. Sara Ashurbeyli. The State of the Shirvanshans

Analyzing the monuments of the Shirvanshahs™ state, the autor noted that Chirakkala, built
on a huge rock, reminded of the Maiden Tower in Baku. Touching on the problem of the
composition of the population living in the Shirvanshahs’ state and their reflection in toponymes,
the author showed that Ijmakhs lived around Shamakhi and Bakhans, etc. lived in Baku and
Absheron.

Based on archaeological data, S.Ashurbeyli noted that before the arab invasion, the
population of Baku and Absheron probably worshiped Zoroastrianism and were associated with
the Maiden Tower. S.Ashurbeyli, who preferred the connection of the Shamakhi toponym with
the name of the Ijmakh tribe, attributed the migration of the population to the Gulustan Tower
[Image 6], polularly known as the Maiden Tower, to the fact that the Khinisli settlement collapsed
as a result of a arab attack or a devastating earthquake in the 7th — 8th centuries [ 8, 27; 29; 43;
45].
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Image 6. Shamakhi Gulistan Fortress

Numerous examples of ancient culture and art have been discovered in the territory of the
Shirvanshahs™ state. In addition to the various depictions in Gobustan, monumental stone
sculptures, female and male figurines can also be added to this. Interesting figurines, 5 — 20 sm
high, dating back to the period of the pit tombs, have been discovered in Azerbaijan. These are
mainly female figurines made of red clay and well —fired. Although the dimensions of these figures
are given realistically, the figurines are made in a rough and schematic manner.

These figures, dated to the and of the 1st millennium BC — the first centuries of the era, are
similar to the female figures in the Gobustan rock carvings and are associated with the worship of
the goddess of fertility [ 8, 67]. Temples were erected in honor of this goddess (Strabon). “In every
place where there was a temple of this goddess, according to custom, Sak festivals similar to the
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Bacchic festival were held”. The Medes also worshiped this goddess. “ Here they gave male and
female slaves to the service of the goddess... The famous people of the tribe gave their daughters
to the service of the goddess” [ 8, 484; 501; 524].

The worship of the goddess of fertility was widespread among the local tribes of Shirvan. In
the “History of Albania” it is stated that this goddess, called Aphrodite (M.Kalankaytuklu), was
worshiped, but her local name was not mentioned. Although many clay female and male figures
have been found in Central Asia, Dagestan, Georgia, Iran, etc,, in the figurines found in Azerbaijan,
along with a realistic style of perception, extreme abstraction and simplicity of form were observed
and there was no unified style [9, 25— 27].

Based on this idea of Y.A.Pakhomov, S.Ashurbeyli showed that for the above reasons, all
modern aesthetic categories can be found here, from extreme naturalism to developed formalism,
expressionism and impressionism [ 7, 85]. German scientist E.Herzfeld connected these figurines
with the religious ideas of ancient times and considered female figurines to be the embodiment
of the mother goddess in the primitive — communal society of the matriarchal period. One of the
versions regarding the creation of Maiden Towers in Azerbaijan is also associated with this
goddess.

Information about the Maiden Towers is also found in S.Ashurbeyli's articles. The author
approached the issue from a broader perspective and conducted extensive research in his articles
on the city of Baku, where the largest Maiden Tower in Azerbaijan [Image 7] was built, the meaning
of its name, the ancient history of the city, historical monuments, etc. [2; 3, 76-77].

One of these articles is noteworthy [ 6,39 —51]. In the article, S.Ashurbeyli, who analyzed
the information provided by ancient and medieval authors, gave a detailed explanation of the
territories of Albania and Arran, carefully examined the toponyms “Rotibaga”, “Baganrod”, “Atli —
Bagavan”, “Ateshi — Bagavan”, etc., and substantiated their connection with ancient fire
worshipers [ 6, 42-43].

Image 7. Baku Maiden Tower

According to the author, during the Sassanid period and long before them, cities and
settlements existed in the northeastern and southern parts of Azerbaijan and Iran under the
names “Bagavan”, “Baga — ran”, “Bag — ni”, “Baga — yaric”, etc. In each of these settlements,
unquenchable fires burned and temples and fire — worshiping temples were located [ 5, 45].

Indian scholar pars Modi, who visited Baku in 1925, noted that there were many temples of
fire worshipers on the western shores of the Caspian Sea in ancient Indian inscriptions. S.
Ashurbeyli historical sources include the information of the Arab author Masudi, the ambassador
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sent by the Caliph to the Uyghur Khagan Begyu — Khan (862), Muhammad ibn Bakra's “Jahan —
Nama” (1210) and others referring to his works, he spoke about the height of the Baku Maiden
Tower, its outpost, internal structure, water well and stone with inscriptions on it and showed
several times that it has no analogues in Eastern countries [5, 45; 47; 282]. Determining the
character of the Maiden Tower, the author unequivocally refuted the idea that it was a defensive
structure. S.Ashurbeyli about Maiden Tower |.Berezin, S.Gmelin and others analyzing the legends
they cited as an example, he showed that it would be correct to attribute its construction to more
ancient times, since this monument already existed during the reign of the Sassanids. Based on
the geographical dictionary published in Venice in 1903 — 1905, he informed about the
construction of a church in Baku in the XVIII century on the site temples of the God of Fire and the
Sea [ 6, 48].

The worship of fire, which has ancient roots, is also observed in modern times. Surakhani
“Ateshgah” is located not far from the sea and near oil fields. This monument was built by an
indian community belonging to the sikh caste, most of whose members originated in northern
India. The temple of fire worshipers Zoroastrians who worshiped the Holy fire in Surakhani fell
after the invasion of Azerbaijan by the Arabs and the conversion of the population to islam. After
the XV century, the worship of fire here was revived with the development of economic and
cultural ties with India. In the eighteenth centure, indian merchants built a temple of dire and cells
for pilgrims in Surakhani. The temple has survived to this day in the same way. According to
J.Sharden, both gebr — pars and indian fire worshipers came to this temple of fire. The Persian
inscription in cell 8 of ateshgah testilifies that the iranian Zoroastrians came here in 1745 and
indicates that the teample was a fire temple of the pre —indian Zoroastrians [ 4, 287-290].

Sara Ashurbeyli, famous historian of Azerbaijan, who knows more than seven languages,
author of 8 monographs and more than 100 scientific articles, attracted attention with one more
aspect. He wrote each of his works only on the basis of historical facts, managed to read the
sources from the original. The people who communicated with him never quarreled with this
scientist who had serious and very deep knowledge, treated him as a pure and bright person and
were proud to communicate with him. This scientist, described by Azerbaijani historian Ziya
Bunyadov as a “woman with Napoleonic character” [10], has achieved significant achievements in
all areas she has been engaged in. All this indicates that it is extremely important to constantly
refer to the works of this man, scientist and teacher, who occupies a special place among
Azerbaijani historians, to study them.
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Art History

THE ROLE OF THE OBOE IN THE KAZAKH
FOLK ORCHESTRA!

Gaukhar Mukasheva
Institute of Literature and Art named after M.O.Auezov (Almaty, Kazakhstan)

Contemporary musicology pays considerable attention to the study of timbral
characteristics and the artistic functions of wind instruments. Among them, the oboe occupies a
special place — an instrument with a unique expressive nature and a rich history, which has been
an important part of the world’s musical culture for centuries.

Today, research on the oboe encompasses a wide range of areas, from the analysis of solo
and chamber repertoire to the study of its functions within the symphony orchestra. However, in
the context of Kazakh musical culture, this instrument has been studied insufficiently. This article
examines the characteristics of the oboe’s sound in the Kazakh folk orchestra, as well as its role in
the interpretation of kuys.

The formation of the Kazakh folk orchestra in 1934 under the leadership of Akhmet
Zhubanov marked an important stage in the development of Kazakhstan’s musical culture. The
new ensemble not only unified national instruments into a single artistic system but also
incorporated certain elements of European orchestral practice. This allowed for an expansion of
its timbral possibilities and gave the folk orchestra’s sound a richness of color characteristic of
symphonic orchestration. A special place in this renewed orchestral palette was occupied by the
oboe, which possesses a unique timbral quality and expressive power.

Its sound is distinguished by piercing expressiveness and a special lyrical melodiousness,
which makes the oboe one of the most individualized “voices” of the orchestra. Within the Kazakh
folk orchestra, the instrument acquired particular significance, as its timbre harmoniously
corresponds to the lyrical nature of the national melodies and the intonations of the Kazakh vocal
tradition. These qualities predetermined the oboe’s diverse functions within the orchestral
texture.

In the Kazakh folk orchestra, the oboe performs several key functions:
Solo function Melodic dominant Intonational proximity to folk
tradition
Thirdly, the timbral characteristics
and playing techniques of the
oboe allow it to render long, lyrical

Firstly, due to its bright
timbral color, it is often
used in solo passages.

Secondly, in a polyphonic
texture, the oboe often carries
the upper voice, thereby

Its sound is capable of
conveying a wide range
of emotional states —
from pensiveness and
sorrow to lighthearted
lyricism.

highlighting the main theme
amidst the rich sound of
plucked and bowed
instruments in the orchestra.
This role makes it an important
carrier of the melodic line.

melodic lines that are close in
character to Kazakh songs and
kuys. This connects the instrument
to the national musical tradition
and gives its sound a special
emotional depth.

1 The article was prepared within the framework of the fundamental research project BR20281009 “Topical issues
of contemporary literary studies and Art studies”
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The functions of the oboe are particularly evident in the interpretation of kuys — a genre
that occupies a central place in Kazakh musical tradition. In orchestral arrangements of kuys, the
oboe often serves as the leading melodic voice, emphasizing the length and expressiveness of the
main theme. As Ahmet Zhubanov notes: “The kuy is a large and important area of the spiritual
culture of the Kazakhs; culture cannot remain at the same level forever, it changes along with
society, either degrading or improving. This becomes even more noticeable as we approach our
century. In the nineteenth century, Kazakh instrumental music developed particularly intensively.
At this time, kuys appeared not only legendary but also composed in response to contemporary
events, kuys with specific, identifiable authors” [1, 14, 15]. This observation highlights that the kuy
is a living and evolving genre, requiring a flexible approach in orchestral interpretation. Thanks to
its timbre, the oboe is able to reproduce the characteristic intonations of dombra and kobyz
melodies, bringing the orchestral sound closer to the natural lyricism of folk performance.
Moreover, following Zhubanov’s practice, many pieces originally written for kobyz in orchestral
arrangements were adapted for the oboe, further emphasizing its importance in conveying
national melodic content. Thus, in the Kazakh folk orchestra, the oboe becomes not merely a
borrowed European instrument, but a full-fledged carrier of national intonation and
expressiveness.

In addition to its solo and melodic roles, the oboe in the folk orchestra performs an
important ensemble function. Its timbre allows it to connect the sounds of plucked and bowed
instruments, creating smooth transitions between different musical groups. This contributes to a
more cohesive orchestral texture and makes the main melodic line clearer and more expressive.

The oboe technique in the folk orchestra involves the precise reproduction of the
intonations of kuys, characteristic of the dombra and kobyz. The musician must convey the length
of the melody, the subtle nuances of phrasing, and the emotional shading, which requires a high
level of virtuosity and a deep understanding of the national musical tradition.

In orchestral arrangements of kuys, such as Adai and Saryarka, the oboe often carries the
leading melodic line, emphasizing the characteristic length and expressiveness of the main theme.
In these works, the instrument not only conveys the melody but also enhances the dynamic and
harmonic contrasts, creating a rich overall sound for the entire ensemble.

Today, the oboe continues to hold an important place in Kazakh musical culture. It is used
in classical orchestral arrangements as well as in modern interpretations of kuys. Its study is
included in the curricula of music schools and universities, ensuring the preservation of national
melodic traditions and the development of high-level performance skills.

“Adai” “Saryarka”

In the orchestral arrangement of the kuy Adai, the
oboe carries the leading melodic line and creates
expressive nuances, emphasizing the dramatic
character of the piece. The high register conveys
bright emotional surges, while the lower and middle
tones add smoothness and depth to the sound. In
duets with dombras, the oboe imitates the lyricism
of folk performance, preserving the extended
phrases and characteristic intonations of the kuy.

In the kuy Saryarka, the oboe elaborates
the melodic line, accentuating important
musical moments and creating a sonic
contrast with other instruments. Its
timbre enhances dynamic
expressiveness and emotional impact,
demonstrating the instrument’s ability
to adapt to traditional melodies and
enrich the overall orchestral sound.

The analysis of the oboe’s use in these works allows us to identify its characteristic timbral
features: a soft tone in lyrical passages, piercing expressiveness in dramatic moments, and the
ability to harmonize the sound of different instrumental groups. Thanks to these qualities, the
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oboe enhances the emotional perception of kuys and contributes to the preservation of national
musical identity.

Contemporary composers and arrangers use the oboe to unite traditional and new musical
forms. In festival programs and educational orchestras, it helps develop performance skills,
instilling in young musicians a refined understanding of national melodies. The oboe maintains its
significant place in Kazakh musical culture, combining European instrumental tradition with folk
musical identity.

The oboe in the Kazakh folk orchestra performs multiple functions: solo, melodic,
ensemble, and intonational-thematic. It unites the sounds of different instrumental groups,
enhances the expressiveness of kuys, and contributes to the preservation of the national musical
tradition. The instrument is not a mere borrowed element; it becomes a full-fledged carrier of
national intonation and expressiveness, ensuring a harmonious and emotionally rich sound for the
entire ensemble.
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Functioning within the system of various sciences, domestic musicology naturally
experiences the influence of the general background and the level of development of other
academic discipline — not only the humanities (social sciences), but also the natural and technical
sciences-reflecting their evolution in one way or another, determining new forms of contact, and
responding to the “challenges” of the time.

The striving for “interdisciplinary contacts” (L. Mazel), which corresponds to one of the
essential needs of modern thought, characterizes the interaction of individual disciplines and the
coordination of musicology as an independent branch of scientific knowledge.

The processes that began to emerge in the development of musicological science in
Kazakhstan during the early decades (in particular, in the interaction of its methods — the historical
and the logical, its levels of research-theoretical and empirical, etc.) manifested themselves in a
deeper and more mature form in the 1990s. It was during this period that new research fields and
directions were formed (musical Turkology, the study of informational processes in culture, etc.),
as well as new emphases in the correlation of musicological disciplines (musical aesthetics,
sociology, psychology, ethnopsychology, and so on).

Today, two leading trends still persist: on the one hand, the inclusion of historical research
in a broader cultural context; on the other — the concretization and strengthening of interest in
the analysis of particular, local phenomena as the basis for historical-theoretical generalizations
(of varying levels). Both trends have had a direct impact not only on the subject matter, but also
on the type of scholarly research. For the first time in the history of Kazakh musicology, works
have appeared that contain a fairly complete theoretical system or an in-depth study of individual
components of musical thought and language, which grow into a holistic concept.

On the scale of the field, scholarly activity, as before, differs in its focus and is realized
through:

— conducting fundamental research (writing and publishing monographs, works on the
history and theory of national culture — folklore, traditional and professional music);

— scholarly and academic publication of musical-poetic texts;

— the popularization of research through periodicals, other media, university lecture
courses, the creation of textbooks and teaching materials for conservatories, secondary
specialized, and other educational institutions.

At the same time, under the influence of external factors, the latter two areas of activity
are perceived as particularly in demand and significant, while the first -being essentially

2 The article was co-authored within the framework of the project BR21882298: “Literary criticism and art criticism
of Kazakhstan in the context of the conceptual evolution of world humanitarian knowledge”.



«Theoretical Hypotheses and Empirical results» (September 3-4, 2025). Oslo, Norway, 2025

foundational for the status of musicology as a science-remains outside consistent reflection and
evaluation.

The experience of previous decades opens the way to qualitatively new research in a
number of areas. The necessity of studying Kazakh music in the context of world musical art has
been rather clearly realized and partially implemented. The identification and understanding of
the artistic and aesthetic originality and typology of national music as part of the global artistic
process determines the need for mastering vast scholarly and cultural material and updating
complex musicological issues.

Within the framework of a unified concept, it is advisable to:

—identify the philosophical and aesthetic aspects of Kazakh musical culture;

—develop a system of socio-cultural criteria for the historical periodization and orientation
of the development of traditional musical culture;

— define the moral and ethical constants of Kazakh music within the system of humanistic
values, and theoretically and practically develop the problems of genre interaction in the musical
art of Kazakhstan;

— comprehend the professional creativity of Kazakh composers as a whole, in correlation
with the progressive development of Kazakh culture and the universal musical-historical process;

— substantiate, on national material, the artistic and interpretative nature of musical art,
identify its main functions and forms of realization in the past and present;

— summarize and evaluate the theory and practice of Kazakhstani ethnomusicology as a
leading research sector.

This direction fits into the general course of modern integrative tendencies in the
development of musicology and interdisciplinary interaction. It opens up prospects for the
implementation of typological research-based on the study of the specific features of the
development of national cultures-which is currently being actively pursued worldwide on diverse
material and in various contexts.

The experience of such research is generally in demand at the initial stages of scholarly
self-determination; however, achieving a conceptual level in the framework of fundamental
studies remains problematic and difficult to attain.

The focus on understanding the main trends, specific features, and prospects of the
development of Kazakhstan’s musical culture in the global socio-cultural and music-historical
context appears methodologically and theoretically significant, both for the advancement of
Kazakhstani musicology and for related sciences.

Moreover, this material may be used in the development of research programs covering
even broader spatial and temporal coordinates, naturally strengthening scholarly ties with foreign
academic centers.

The development of this research direction, by emphasizing the importance of
interdisciplinary and complex studies, is capable of uniting the professional interests of
musicologists of different generations and specializations. The release of “creative, constructive
intellectual energy” (V.Gurlitt) will make it possible to consolidate the shift toward problem-
oriented approaches, to outline intensive paths of development in the interconnected processes
of differentiation and integration, and to solve the task of creating a qualitatively new scientific
potential, ensuring breakthroughs in the leading areas of musicology in Kazakhstan.
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THE CREATIVE LEGACY OF THE
TOGYZTARAU KUY MASTER MUSA
TEKESBAYULY?

Yernat Zhamanbalinov
M.O.Auezov Institute of Literature and Art (Almaty, Kazakhstan)

In 2020, within the framework of the program “Seven facets of the Great Steppe” initiated
by the First President of the Republic of Kazakhstan, Nursultan Nazarbayev, the second volume of
the three-volume anthology “Ancient Motifs of the Great Steppe” entitled “Ancient instrumental
motifs. Traditional kuy art” [1] was published under the editorship of Associate Professor,
Candidate of Arts Ainur Kaztuganova,. This publication became one of the most significant events
in contemporary Kazakh kuyshi studies.

The anthology, which encompasses the kuy traditions of all regions of Kazakhstan,
including local and individual schools, is remarkable for presenting not only selected works of
classical kuyshi-composers but also for including names and pieces of performers that had never
appeared in print before. Among the most striking examples are the second variant of
Kurmangazy’s “Saryarka”, “Eski bulbul”, and the second version of Zhantore’s famous “Shalkyma”.

The publication of this anthology became possible thanks to the selection and
systematization of numerous kuy recordings made during various expeditions of the M.O. Auezov
Institute of Literature and Art, which had been deposited in its manuscript archive. In addition,
through direct collaboration with regional kuyshis, the anthology also incorporated rarely
performed or previously unknown kuys from their repertoires. Importantly, the newly introduced
pieces represent all traditional schools.

This article focuses on the creative legacy of one of the kuyshis included in the anthology
— Musa Tekesbayuly, a representative of the kuy tradition of the Kazakhs of the Ili Kazakh
Autonomous Prefecture in the Xinjiang Uygur Autonomous Region of the People’s Republic of
China. The lli kuy tradition constitutes a vast and multifaceted branch of Kazakh musical culture.
Today, the musicians of this region and their creativity have been studied to a certain extent and
entered academic circulation, forming the subject of various scholarly works and kuy collections
(2], (3], [4], [5], [6], [7], [8], [9], [10]. Nevertheless, Musa Tekesbayuly, a kuyshi from Togyztarau
District of lli, appears for the first time in the “Ancient motifs of the Great Steppe” anthology.

Musa Tekesbayuly (20th c.) was a kuyshi who lived in the village of Bessala in Togyztarau
District of the PRC. He learned kuy performance from his father Tekesbay. His grandfather Altai
was also a renowned kuyshi. Musa Tekesbayuly was a friend of Ashim Dunyshiuly; their creative
exchanges and encounters remain in historical memory. Musa’s kuys such as “Zhalgyzdyn zary”
(The lament of the lonely), “Tan bulbuly” (The nightingale of dawn), and “Kokeibesti” have survived
through his son, the kuyshi Kulanbek Musa [1, p. 437].

Let us first consider Musa Tekesbayuly’s kuy “Tan bulbuly”, included in the anthology. This
piece belongs to the category of dedicatory kuys. From a modal perspective, it combines
pentatonic structures with elements of the Mixolydian mode. It belongs to the group of kuys with
a wide range.

! The article was prepared within the framework of the fundamental research project BR20281009 “Topical issues of
contemporary literary studies and Art studies”.
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In performance, delicate strokes play a crucial role in imitating the song of the nightingale.
The alternation of rapid passages with slow, melodious phrases is essential. This piece demands
from the performer not only technical skill but also subtle sensitivity capable of imitating the
sounds of nature. The performance style of the kuy demonstrates the expressive range of timbral
and imitative possibilities inherent in the Kazakh dombra tradition.
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Equally noteworthy is Musa Tekesbayuly’s kuy “Zhalgyzdyn zary”. The overall structure of
this piece unfolds in a broad, slowly developing manner. The first section presents the main theme
in a calm, thoughtful character. Structurally, the form can be considered as A—B—A', since the A
section returns after the middle B section with slight modifications.

The melodic design of the kuy clearly bears a minor coloring. Short, recurring motifs create
the impression of human sorrow and lament. The melodic development is based on a wave-like
motion: ascending from lower registers to higher ones, then descending again.

This kuy also requires delicate execution from the performer. Special attention to sound
production and the use of gentle strokes impart a highly lyrical, mournful character. Compared to
“Tan Bulbuly”, the range of this piece is much narrower, unfolding within the span of only one
octave.

In conclusion, although the two surviving kuys of Musa Tekesbayuly do not represent the
full scope of his creative output, they reveal certain hallmarks of his individual style. We believe
that his legacy will continue to attract the attention of musicologists in the future.
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