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Abstract: This paper assesses the environmental risks posed by oil and gas facilities to
adjacent agricultural land and crop production through a systematic probability-impact risk
framework. Five principal contamination pathways — soil hydrocarbon contamination, irrigation
water pollution, heavy metal uptake by crops, salinisation from drilling fluids, and atmospheric
deposition — are characterised and prioritised. The scientific novelty lies in the quantification of
crop vield losses attributable to each pathway using a dose-response modelling approach,
integrating published experimental data with field measurements from oil-producing regions of
Azerbaijan to calibrate exposure estimates to the local semi-arid context. Soil hydrocarbon
contamination and irrigation water pollution are identified as critical risk pathways, with combined
estimated crop vyield reductions of 18-34 % in high-exposure buffer zones within 2 km of
production facilities.

Keywords: environmental risk assessment, oil and gas, agricultural land, soil contamination,
crop yield.

Xillasa: Bu magalada neft-qaz obyektlarinin yaxinligindaki kand tasarrifati torpaglarina va
akin  mahsullarina gostardiyi atraf muhit risklari sistematik ehtimal-tasir c¢argivasi ile
giymatlandirilir. Torpagin karbohidrogen c¢irklanmasi, suvarma suyunun cirklanmasi, agir
metallarin bitkilar tarafindan manimsanilmasi, gazima mahlullarindan duzlasma va atmosfer
cokintisi olmagla bes asas cirklonma yolu xarakteriza edilir. isin elmi yeniliyi doza-cavab
modellasdirmasi  asasinda har yolun msahsuldarhg itkisine  tohfasinin  kamiyyatca
miayyanlasdiriimasindadir. istehsal obyektlarinden 2 km daxilindski yiiksak maruz galma
zonalarinda akin mahsulunun mahsuldarligr 18-34 % azalir.
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Acgar sozler: atraf mdihit riski, neft-gaz, kand tasarriifati torpadi, torpaq ¢irklanmasi,
mahsuldarliq itkisi.

Pestome: B faHHOW CTaTbe MPOBOAMTCA OLLEHKA 3KONOMMYECKMX PWUCKOB, CO34aBaeMblX
obbekTammn HedTerazoBol OTpacAM AN MNPUAETAIOLWMX CENbCKOXO3AMCTBEHHbIX Yroguh U
NPOM3BOACTBA CE/IbCKOXO3AMCTBEHHbIX KY/bTYP, C MCMONb30BAHMEM CUCTEMATMYECKON MaTpMLb
BEPOATHOCTb-BO3AeNCTBME. OXapaKTepm30BaHbl NATb OCHOBHbIX MyTel 3arpA3HEHMA: 3arpA3HeHme
NOYBbI Yr1eBOAOPOAAMM, 3arpA3HEHME UPPUTALMOHHBIX BOA, MOTA0UEHWEe TAXKENbIX METaAN08
pacTeHnAMM, 3aconeHmre OT BypoBbIX PAacTBOPOB M aTMOChepHoe ocaxKaeHue. HayyHasa HOBM3Ha
COCTOUT B KOZIMYECTBEHHOM OMpeAeneHnn NoTepb YPOXKAMHOCTM MO KaxKAOMY MyTW Ha OCHOBE
[,030-0TBETHOrO MOAENMPOBaHMA. CHUKEHME YPOXKAMHOCTM B BbICOKOHArpPYy»KEeHHbIX DydepHbIx
30Hax coctasnaeT 18-34 %.

KntoueBble €n0OBa: OUEHKA 3KO/02UYECKUX PUCKO8, HEMb U 243, CesnbCKOX03AlUcmeeHHble
y200b£, 3a2pA3HeHUe No4abl, nomepu ypoxraldHocmu.

1. Introduction

Oil and gas production operations generate a complex array of environmental stressors —
hydrocarbon spills, produced water discharge, atmospheric emissions, and land disturbance —
that interact with adjacent agricultural ecosystems through multiple simultaneous contamination
pathways [1]. Azerbaijan, with one of the world's longest histories of commercial oil production
dating to the 1840s, presents a particularly important context for studying these interactions: the
Absheron Peninsula and surrounding regions combine active and legacy oil production
infrastructure with agricultural land use, creating persistent co-exposure scenarios that
conventional environmental impact assessments have not fully characterised.

Published environmental risk frameworks for oil and gas operations have primarily focused
on aquatic ecosystem impacts, worker occupational health, and air quality in residential areas [2].
Systematic quantification of agricultural productivity losses as an integrated environmental risk
outcome — linking contamination pathway probability, exposure dose, and crop yield response in
a unified assessment framework — has not been established for the South Caucasus context. This
gap is methodologically significant: the Absheron region's semi-arid continental climate, with
annual evapotranspiration exceeding precipitation by a factor of 3-5, concentrates contaminants
in topsoil through capillary rise and reduces natural dilution capacity relative to temperate or
humid contexts from which most published dose-response functions are derived. Direct
application of dose-response parameters calibrated to, for example, North Sea or Gulf of Mexico
agricultural contexts would systematically underestimate risk in the Azerbaijani semi-arid
environment. This study addresses that gap by applying a probability-impact risk matrix calibrated
to dose-response relationships from field measurements reported in published studies from oil-
producing regions of Azerbaijan, identifying critical contamination pathways, and quantifying their
combined effect on crop yield in proximity buffer zones around production facilities.
2. Contamination Pathways and Exposure Assessment

Five principal contamination pathways from oil and gas facilities to agricultural land are
identified, following the source-pathway-receptor model of I1ISO 15799:2003 for contaminated
land site management [3]. The first and most significant pathway is direct soil hydrocarbon
contamination through spills, pipeline leaks, and improper waste disposal. Total petroleum
hydrocarbon (TPH) concentrations in soils adjacent to production facilities in the Absheron region
have been documented at 2,400-18,600 mg/kg, substantially exceeding the agricultural soil
guideline value of 300 mg/kg TPH established under UK Environment Agency Contaminated Land
Report CLR10 — the most widely adopted European technical reference for TPH soil guidelines
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[6]. At concentrations above 1,000 mg/kg TPH, soil microbial activity and nitrogen mineralisation
are suppressed, directly impairing crop nutrient availability.

The second pathway — irrigation water contamination — operates through surface runoff
from production sites and shallow groundwater intrusion. Produced water from Azerbaijani oil
wells contains chloride concentrations of 15,000-85,000 mg/L and benzene concentrations of 2—
45 mg/L [2], far exceeding the WHO irrigation water guideline of 1,500 mg/L chloride. Heavy metal
uptake by crops constitutes the third pathway: cadmium, lead, and vanadium accumulate in
topsoil from atmospheric deposition and produced water irrigation, entering the food chain
through root absorption. Salinisation from drilling fluid contamination and atmospheric deposition
of SO, and particulate matter complete the five-pathway exposure profile. Salinisation is driven by
produced water and drilling mud disposal on or near agricultural land: electrical conductivity (EC)
values of 8—24 dS/m have been recorded in affected soils adjacent to disposal sites in the Absheron
region, well above the 4 dS/m threshold at which sensitive cereal crops begin to show vyield
suppression [1]. SO, deposition from flaring and combustion processes acidifies topsoil and
damages leaf tissue through stomatal uptake, with foliar injury documented in crops within 1.5
km of active flare stacks during thermal inversion episodes (authors' observation consistent with
published flaring impact literature).

3. Risk Matrix and Crop Yield Impact Quantification

Each contamination pathway is assigned probability (P) and impact (I) scores on a 1-5 scale
following ISO 31000:2018 [5], with risk scores computed as Pxl. Figure 1 presents the risk matrix
results. Soil hydrocarbon contamination and irrigation water pollution are identified as critical risk
pathways (PxI = 20 and 16 respectively), reflecting both the high occurrence frequency
documented in field surveys and the severe consequences for soil fertility and crop physiology.
Heavy metal accumulation and salinisation occupy the high-risk zone (Pxl = 12 and 9), while
atmospheric deposition presents a medium-level risk under current emission profiles.

Figure 1. Probability-Impact Risk Matrix: oil and gas facility impacts on agricultural land (P —
probability 1-5; | — impact 1-5)

=5 A

1=4 C

1=3 E D

=2

=1

P> 1 2 3 4 5

Risk codes: A — Soil hydrocarbon contamination (P=4, I=5); B — Irrigation water pollution (P=4
|=4); C — Heavy metal uptake by crops (P=3, I=4); D — Salinisation from drilling fluids (P=3, 1=3
E — Air deposition on cropland (P=2, I=3).

Critical (PxI = 16) High (PxI = 9-15)

Medium (PxI| = 4-8) Low (PxI| < 3)
Source: authors' risk assessment calibrated to field data from Absheron region studies [1,2,3].

)

4. Dose-Response Modelling and Yield Loss Estimation

Crop vyield losses are estimated using dose-response functions derived from published
experimental data and field measurements in petroleum-contaminated agricultural soils. For
wheat — the dominant cereal crop in the affected regions — the dose-response relationship for
TPH contamination follows a sigmoidal function: yield reduction of 5 % at 500 mg/kg TPH, 22 % at
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2,000 mg/kg, and 65 % at 8,000 mg/kg, with near-complete crop failure above 15,000 mg/kg [4].
For vegetable crops with higher sensitivity, the corresponding yield reductions are approximately
1.5-fold greater at equivalent TPH concentrations.

Integrating the pathway-specific dose-response functions across the exposure profile of a 2
km buffer zone around a typical production facility yields a combined estimated crop vyield
reduction of 18-34 % for cereal crops and 28-48 % for vegetables (authors' calculations). The
economic loss estimate is derived by multiplying pathway-specific yield reduction percentages by
the regional average crop value per hectare — weighted across the dominant crop mix (wheat 52
%, vegetables 31 %, other 17 %, per DSK agricultural census data [7]) — and summing across all
pathways, with pathway contributions weighted by their buffer-zone exposure frequency. The
range reflects variability in facility type, operational practices, and local hydrogeological
conditions. At the regional scale, these yield reductions translate to an estimated economic loss
of AZN 1,200-3,400 per hectare per annum in affected buffer zones, based on 2022-2023
Azerbaijani agricultural commodity prices reported by the State Statistical Committee of the
Republic of Azerbaijan [6]. The irrigation water contamination pathway contributes an additional
8—12 % yield penalty in areas relying on surface water sources downstream of production sites [2].

5. Conclusion

This study has developed and applied a probability-impact environmental risk framework for
assessing oil and gas facility impacts on agricultural land and crop production, and quantified crop
yield losses through dose-response modelling calibrated to Azerbaijani field data. Soil hydrocarbon
contamination and irrigation water pollution are identified as critical risk pathways, with combined
estimated yield reductions of 18-34 % for cereal crops in high-exposure buffer zones within 2 km
of production facilities. The scientific novelty lies in the integration of contamination pathway
probability assessment with crop-specific dose-response functions in a unified risk quantification
framework. Phytoremediation, closed-loop drilling systems, and mandatory buffer zone
enforcement are recommended as the highest-priority mitigation measures. Future work should
apply the framework to legacy contamination sites across Azerbaijan and develop spatially explicit
risk maps using GIS integration of facility locations and soil monitoring data. Limitations include
the reliance on published dose-response functions calibrated to non-Azerbaijani crop varieties;
local cultivar-specific dose-response data would improve estimation precision.
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TYPKI 9NEMIH BPKEHAETYAET MOAEHM
BIP/IIK MEH OPKEHMETTI KYPY: BINIM,
FbI/TbIM ¥OHE TAPMXTbIH
MNHTEMPALMABIK MAPAZUIMACH!

/1. ©ainbekosa

bunonoruna FoiNbIMAapbIHbIH KAaHAMAATLI, Kaybima. npodeccop, KasakK yATTbIK Kbl3aap
neaarornkanblK YHUBEPCUTETI

H.Annesa

3aH, FbINbIMAAPbIHbIH, MAarucTpi, AOKTOPaHT, 91 ®apabu aTbiHAAFbI Ka3ak yATTbIK
YHUBEPCUTETI

Angatna

Makanaga XX| facblp *KafaalblHAaFbl TYPKi 9/1E€MiIHIH M34EHM TYTACTbIfbIH HbIFAUTYAAFbI
BiNim, FbINIbIM }KoHE TapUXM CaHaHbIH, MHTErPALMANIK dN1eyeTi OPKEHMETTIK Ke3Kapac TyPFblCbIHAH
KapacTblpblnaabl. TYPKI ©pKeHWeTi afgam3aT epKeHWMETIHIH, MaHbI3Abl Kypamaac beniri peTiHae
HafanaHbIn, OHbIH KanbiNTacybl MEH AaMyblHAAFbl TapUXM GaKTOpAap KyMeni Typae capanaHaabl.
ABTOpP TYPKi XanblKTapblHbIH, OPTakK TapuXu KafdblHblH, M3AEHW MYPACbIHbIH, KAHE FblabIMK
[OBCTYPiHIH, Ka3ipri MHTerpauuanbik yaepictepaeri penid Tangan oTbipbin, Ybl MiOeK sKoMbIHbIH,
OpPKeHMeTTep apacbiHAarbl Oinim anmacy KeHicTiri 6onfaHbiH Herizgengi. CoHbIMeH KaTap opTa
facblpaapAarbl TYPKi OMWbINAAPbIHBIH, 91eMAiK FblIbIMFA KOCKaH yaeci baranaHbin, Kasipri TypKi
MeMNEKeTTEPI YMbIMbIHbIH, OiniM MeH FblbiIM  CanacbiHAAFbl bIHTbIMAKTACTbIFbIHbIH, HEri3ri
HarbITTapbl aiKbiHAANAAbl. TYPKICTAH KanacbiHAa KYPbIabIn *KaTKaH TypKi @pKeHMETi opTanblfbiHbIH,
TYPKi XanblKTapblHbIH, OPTaK fblabiMU-0iniMm 6epy KeHICTiriH KanbiNTacTbipydarbl CTPaTErUANbIK,
MUCCHACHI KepceTineai.

TyniH ce3aep: Typki epkeHueTi, maaeHu Bipnik, Typki memneketTepi yMbiMbl, TypKicTaH,
TapuxK *Kadbl, 6iNim, FbinbiM, MHTerpauma, ¥aol MKibek xonbl, UMOPAbIK TYyMaHUTapPUCTUKA.

AHHOTaUUA

B cTaTbe paccmaTpuBaeTca posib 0O6pa3oBaHMA, HayKM M UCTOPUYECKOTO CO3HaHMA B
VKPEMNIEHUN  KyNbTYPHOTO  eAMHCTBA  TIOPKCKOrO  MMpa C  NO3MUMIA  COBPEMEHHOWM
LUMBUIM3ALMOHHOM MNapaanrmbl. THOPKCKas UMBUAM3AUMSA aHaNU3UPYETCA Kak HeoTbem/siemMas
COCTaBHanA 4acTb MMPOBOM LIMBUIM3ALIMK, @ TaKKe PACKPbLIBAKOTCA MCTOPUYECKME NPEANOChIIKN ee
dopmmpoBaHma 1 pa3sutua. Ocoboe BHMMaHME yaenaeTcs poau Benmkoro wenkoBoro nyTm Kak
NPOCTPAHCTBA MENKLMBUANIALMOHHOIO B3aMMOAENCTBUA, OODMEHa 3HaAHUAMU U KyJAbTYyPHbIMU
LeHHOCTAMM. [ToKa3aH BKNa/ CpeAHEBEKOBbLIX THOPKCKUX MbICIUTENEN B Pa3BUTUE MUPOBOM HayKM
N MHTENNEKTYaNbHOM KyNbTypbl. [TpOaHaNN3NMPOBaHbI COBPEMEHHbIE MHTErPaUMOHHbIe MPOLLECCHI
B pamKax OpraHmM3aumm THOPKCKMX rOCYAapCTB, BKAOYAs COTPYAHNYECTBO B 061acT 0bpa3oBaHms,
HayKM 1M akaZeMmnyecko mobumnbHocT. OBOCHOBAHO CTpaTerMyeckoe 3HavyeHne co3/1aBaemoro B
ropoge TypkecTaHe LleHTpa TIOPKCKOM  UMBUAM3AUMM  KaK  MEXAYHAapoAHOM  HayyHo-
obpasoBaTensHON NAaTGOPMbI.



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

KntoueBsble CNOBa: THOPKCKAA LUMBUAN3ALMA, KYyNbTYPHOE eANMHCTBO, OpraHmM3aums TROPKCKMX
rocynapcts, TypKecTaH, MCTopuyeckas namaATb, obpa3oBaHWe, HayKa, WHTerpaumsa, Benmnkui
LEeNKOBbIN NyTb, UMbPOBANA ryMaHUTAPUCTMKA.

Abstract

This article examines the role of education, science, and historical consciousness in
strengthening the cultural unity of the Turkic world from the perspective of a contemporary
civilizational paradigm. Turkic civilization is considered an integral component of world civilization,
and the historical foundations of its formation and development are analyzed. Particular attention
is paid to the Silk Road as a unique platform for intercultural dialogue, knowledge exchange, and
the dissemination of scientific and cultural achievements. The contribution of medieval Turkic
scholars to the development of world science and intellectual heritage is evaluated. The paper also
analyzes current integration processes within the Organization of Turkic States, focusing on
cooperation in education, research, academic mobility, and scientific collaboration. Special
emphasis is placed on the strategic role of the Turkic Civilization Center being established in
Turkistan as an international research and educational hub for the Turkic world.

Keywords: Turkic civilization, cultural unity, Organization of Turkic States, Turkistan,
historical memory, education, science, integration, Silk Road, digital humanities.

XX| facblp — *kahaHaaHy npouecTepi *Keaengen, MeMneKkeTTep apacbiHaafbl 6acekenecTik
aHa cunaTka e bonfFaH Tapuxu KeseH. Erep XX facbipfa memneketTepaiH Kywi Tabusu
PEecCypCTapMeH, SCKEpU a/1eyeTrneH XoHe OHEpPKaCINTIK eHAipicneH enuleHce, Kasipri keseHae
enfiepain, Aamy AeHreni eH anabiMeH ONapAblH, VMHTeNNeKTyanAblK KanuTanblMeH, fblibiMu
aneyeTiMeH, MHHOBALMABIK TEXHONOTMANAPLIMEH KoHE MIZEHW MHTErpaLma MyMKIHAIKTepiMeH
aHblkTanagbl. COHABIKTAH TapuUXM aLTbl CaKTay, OPTaK M3AEHW KyHAbIbIKTapAbl HacuxaTTay
YOHE FblbIMU-0iiMm Bepy KeHiCTIriH Kypy Ke3 KeareH MHTerpauuanbik bipnecTikTiH, y3ak mep3simai
TYPaKTbINbIFbIHbIH, HETi3Mi WapTTapblHbIH, bipiHe anHanyaa.

Kasipri 3amaHfbl XafblKapaablK KaTbiHAacTap *KyMeciHAe epKEeHUETTIK CIMKECTIK Maceneci
epeKlle ©3eKTi. ONIEMHIH apTypAi alMaKTapblHAa TapuXM KaHe MSAEHM Heridge KypblifaH
MHTErpaumAnbiK YAbIMAAPAbIH, KbI3METi YATTbIK XoHe alMaKTblK AaMyAblH, TUIMAj Kypa/blHa
anHanyna. Eyponanbik OpakTbiH, opTak binim Bepy KeHicTiriH Kypyaafbl Taxipubeci, apab
MeMIEKETTEPIHIH, M34EeHM bIHTbIMAKTACTbIK obanapbl Hemece LWbiFbic A3magasbl FblabiMK
weninep byraH alikblH Aanen 6ona anagpl. OcbliFaH HannaHbICTbl TYPKI MEMAEKETTEPI apacbiHAAFbI
WHTErpauma »xaHa masmyHfa ne bonyaa.

TypKi anemi — Eypasma KeHicTiriHae mbiHaasaH Xblnaap 60Mbl KanbiNTackaH opTaK Tapuxm
YKOHE MaAEeHM KeHicTiK. TYpKi XxanblKkTapblH OipikTipeTiH pakTopnap TeK TiN4ik HemMece 3THUKabIK
aKblHAbIKNEH WeKkTenmenai. Onap opTak Tapuxm KaabIMeH, MEMAEKETTIK A3CTYPAEPMEH, PYXaHU
KYHAObIMBIKTAPMEH, KYKbIKTbIK MSAEHMETNEH »KIHE FbibIMM MypaMeH epekleneHeni. Exxenri
3amaHHaH b6epi TYpKi epKeHMeTi Eypasna KypblfbiHAAFbl CAACK, SIKOHOMUKAbIK HKOHE MIAEHM
npouectepre 6enceHai Katbicbin, LUbiFbic neH baTbiC apacbiHAafbl OPKEHUETTIK HGannaHbICTbI
KamTamachbI3 eTin kenegi. KaszakctaH PecnybankacbiHbiH Mpe3naeHTi Kacbim-HKomapT Tokaes Typki
MeMAeKeTTepPi YMbIMbIHbIH, CaMMUTTEPIHAEr ce3AepiHAe TYPKi Xa/blKTapblHbIH, TapuXu KaHe
M3ZEHM MYPACbIH CaKTay, FbI/IbIMW bIHTbIMAKTACTbIKTbl @MbITY XXaHe OpTaK 6inim 6epy KeHicTiriH
KYPY MacenienepiHe epekKlle Hasap ayaapaapl. [pe3anaeHTTiH anTyblHLWA, TYPKI MHTErpaumaCchbiHbIH,
y3aK mep3imai TabbICbl TEK OPTaK M3AEHM MypaHbl CakTayfa faHa eMec, COHbIMEH KaTap fblabiM
MeH 6inim 6epy canacblHAAfFbl bIHTbIMAKTACTbIK AEHreMiH cananbl [eHrenre KeTepyre ae
HalnaHbICTbI.

ByriHri TaHAa TYPKi MHTErpaumscbl KebiHece cascu, 3KOHOMMKA/bIK KOHEe MIAeHM
bIHTbIMAKTACTbIK aACbIHAA 3epTTenesi. [lereHmeH, Fbinbimmn aaebuettepae 6inim 6epyai, FolabiMabl
KOHe TapuxuM caHaHbl BIpTYTaC WMHTErpauMANbIK »KyMe peTiHAe KapacTblpaTblH 3epTTeynep
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weTicnenai. CoOHAbIKTAH TYPKi @pKeHWeTiHiH, 6onallaK Aamy CTPaTernsacbiH TEK TapPUXM MYpPaHbl
A2pinTey apKblabl FaHa eMeC, COHbIMEH KaTap OPTaK, Fbl/IbIMM KaHE MHHOBALMANBIK KEHICTIK Kypy
Heri3iHAe KapacTbipy MaHbi3abl 60bIN Keneda,.

TypKi epKkeHMeTi — Eypasma KeHicTirinae aamblifaH bipereit Tapuxm-mageHn xyme. OHbIH
Heri3iH MemM/eKeTTiK Backapy A2CTypi, KeWneni »aHe OTbIPbIKLIbl M3AEHUETTEPAIH Yhaecimi,
YKOFapbl 9CKEPU YMbIM, XablKapasblK cayda KaTblHACTapbl, KYKbIKTbIK M3AEHMET KaHe pyXaHu
KYHAObIMbIKTAP Kypanabl. TypikTep KypfaH MemiekeTTep facbipnap 6oMbl Eypasmana reocaacu
TYPAKTbI/IbIKTbl KaMTamMachbl3 €TiM, Xa/AblKapasblK Cayda *OoA4apblHbIH KAyinci3airiH cakTan Keng,.
HaTuxeciHae apTyp/ii ©pKEHWETTepP apacbiHAafbl S3KOHOMMUKA/bIK »KaHe MaaeHM balnaHbIcTap
YHEeMI aamblIn Kenea,.

TYPKi @pPKEHUETIHIH, HEri3ri epeKLenikTepiHiH, 6ipi — OHbIH, ALLbIKTbIFbI }X3HE MHTErpaumnsara
YMTbIAYbl. Typki memnekeTtepi KbiTaimeH, YHAicTaHmeH, [lapcbimeH, BusaHTuameH, Apab
xanmbaTbiIMeH, KeniHipeK eyponanblK MeMNEKETTEPMEH TbIfbl3 CasfCM, IKOHOMMWKA/bIK KaHE
MaeHMn BannaHbicTap OpHaTTbl. MyHAaM ©3apa apeKeTTecy Fbl/IbIMHbIH, DiNiMHIH, OHEepaAiH, KaHe
TEXHONIOTUAHBIH, KeH, TapanyblHa biknan eTTi. COHAbIKTAH TYPKi OpKEeHMWETIH Tek Kewneni
MaaeHueTneH 6anNaHbICTbIPy FbibIMK TYPFblAAH TONbIK KOPbITbIHABI eMec. byn Kewneni aHe
OTbIPbIKLWbI BPKEHNETTEPAIH 63apa dpeKeTTecyiHeH TyblHAAFaH KypAeni MaAeHN XKyWe.

TypKi epKeHMeTiHiH uaeonornansik Herisgepi OpxoH-EHucel xa3banapbiHaa anKbiH
KepiHic TanKkaH. binre KafaH, KyateriH »aHe TOHbIKOK Ka3banapbiHAa MeMAeKeTTiH, bipiri,
XaNbIKTbIH TYTaCTbIfbl, 94in BacKkapy, 6inim MeH AaHaNbIKTbIH, MaHbI3Abl/bIFbl epeKLIe ASpinTenreH.
«¥NTTbIH yNT 6oNybl BipAiK» KaFmaackl TYPKi cascn GUNoCoPUAChIHbIH 63eriHe alnHanabl. byn naes
Kasipri TypKi memieKkeTTepi YbIMbIHbIH, MaKcaTTapbl MEH MiHAETTEPIMEH Ae yHAeceai.

OpTa facblipnapaa TypKi @pKeHWeTi ncnam epKeHNeTIMEH Tbifbl3 BaNaHbICbIN, FblbIM MEH
BiniMHIH, KaHa gayipiHe aak b6acTbl. KapaxaH memnekeTi, CenkykTep, AnTbiH Opaa skaHe OcmaH
MMNEepUsacbl BUNIK KypFaH KeseHae Typki anemiHae dunocodua, acTPOHOMMSA, MaATEMATUKA,
MeanLUMHa, a4ebuneT XKaHe KyKblK KapKblHabl Aamblabl. Ocbl Ke3eHae AyHuere kenreH an-dapadwm,
Hycin banacaryH, Maxmya KaluKkapu xkaHe AXMeT Alcaymn CUMAKTbI FaibiMaapablH eHOEKTepi anemaik
FbIIbIM TAaPMXbIHAA epeKLle OpbIH anaabl.

Kasipri keseHae TypKi ©pKeHMETI *KaHa MarbiHara ne bonyaa. Erep 6ypbiH MHTErPaLMAHbIH,
Heri3i opTaK Tin MeH Tapuxu Kag 6Honca, OyriHAe OHbl FbiablM, Xofapbl 6ifiMm, UMOPAbIK,
TEXHONOMMANAP KaHEe MHHOBALMANBIK SKOHOMMKA BipikTipeai. COHAbIKTAH TYPKi ©PKEHMETIH Tek
OTKEHHIH, TapuXM Mypacbl PeTiHAe faHa emec, COHbIMeH KaTap 6onallaKkTblH MHTENNEeKTyanapl
YKOHE TEXHONOMMANBIK AaMyblHbIH N1aTdopmMach! peTiHae KapacTbipy KaKeT.

Ocbl TypfblaaH anfaHaa, TYPKi ©PKEHUETI aNeMfiK epPKEeHMEeTTep KYyMEecCiHiH MaHbl3dbl
Kypamaac ©Oeniri faHa emec, COHbiMeH KaTap XX| facblpia XanblKapasblK — FblabIMK
bIHTbIMAKTACTbIKTbIH, M3AEHM ANNNOMATUAHbIH, }KaHE TYPaKTbl AaMy/blH *KaHa MOAENIH }KacalTbIH
CTpaTernanblk KeHicTik 6onbin Tabblnagpl.

TypKi epKeHMETIHIH KanbinTacybl MeH AamybiH ¥abl HKibeK »KoJblHbIH, TapuxblHaH Henin
Kapayfa 6onmanabl. ¥abl HKibek »Konbl a4amsaT TapuxbiHAAFb! eH, ipi Xa/ibIKapasiblK KOMMYHMKaLMA
yMenepiHiH 6ipi FfaHa emec, COHbIMEH KaTap apTyp/i ©pKEHMETTEP apacbiHAaFbl MaAEHM, FblbIMMU
OHEe pyxaHW e3apa apekeTTecy KeHicTiri 6onabl. KbitagaHd 6actanbin, OpTanbik A3ns apKblibl
Tasy Wbirbic NneH Eyponara AeniH CO3bIabiMN }KaTKaH asibin 8PKEHUETTIK 4213 peTiHae on bipHelle
MbIH Kbl OOMbl XaNblKTap apacblHAAfbl 3KOHOMMWKANbIK aHE MaaeHM OalnaHbICTapab!
KamMTamacblI3 eTTi.

Oactypni TapuxHamaga Yol Hibek »Kosbl KebiHece cayaa Kofbl peTiHae benHeneHce,
Ka3ipri @pKeHUETTIK 3epTTeynep OHbIH, HEri3ri TapuxmM MUCCUACHI DINIMHIH, TEXHONOrMANAPAbIH,
FbINBIMW  MAEANAPAbIH KOHE MIAEHW KYHAbINbIKTAPAbIH, TapanyblHa biknan eTeTiH ambeban
MHTErpaumanblK Kyime 6onfaHblH aanenaenai. CoHabIKTaH ¥abl XibeK KonblH Kasipri 3amaHfbl
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XafiblKapasblK FblbIMKU KaHe Binim bepy KeninepiHiH Tapmxu bacTaybl Aen caHayfa TOMbIK Heri3
bap.

¥nbl HKibeK KoMblHbIH, Heri3ri 6eniri TypKi MeMaeKeTTepiHiH aymarbl apKbiabl oTTi. Typik
KafaHaTbl, Kapnyk memneketi, KapaxaH memnekeTi, Kbinwak oaafbl, KeliHipek AnTbiH Opaa
nayipiHae 6yn Xon Tek Xanblkapasblk caydaHblH, faHa emMec, COHbIMEH KaTap AMMNIOMATUANbIK,
KaTblHaCTapAblH, M3AEHW WHTErPaUMAHbIH »KOHE FblIbIMK a/IMACydblH HEri3ri apTepuAcbiHa
anHanapl. TypKi buneylinepi KepyeH *KonaapbiHbIH, Kayinci3airiH KamTamachi3 eTin, KananapabiH
AamyblHa KOnanbl Xafgannap »acabl. bya cascaT alMaKTblH SKOHOMMUKAbIK KyaTblH apTTbipbIn
KaHa KOoMMal, MaAeHM KaHe FblbiMM BalMnaHbICTapapblH, HblfatloblHa Aa biKMaa eTTi.

KasaKcTaH aymafbiHAafbl TypkictaH, Otblipap, Tapas, CaypaH, CbifaHak, banacafyH,
Ncnuarkab »kaHe Capalbik Kananapbl ¥abl MKiOeK KoJblHbIH, MaHbI34bl M3AEHWU OpTablKTaphbl
b6onapl. byn Kananapaa meapecenep, KitanxaHanap, KoneHep LebepxaHanapbl, KEPyeH capainap
)KaHe FblAbIMK NiKipTanac anaHaapbl 6onabl. WbiFbic NeH baTbiCTbiH, cayaarepnepi faHa emec,
COHbIMEH KaTap fanblMAap, aKblHAAp, COMblAAp KaHe caaxaTwbinap Aa 6inim meH Taxipunbe
anMacy YLWiH XuHanapl.

ocipece OTblpap KanacblHblH, fblAbIMKM TapuXbl epeklle Hasap aydapyfa Typap/blK,.
Apxeonoruanbik aHe Kasbawa gepektep OTbipapAablH, MCamM a/eMiHaeri eH, ipi mMageHu
opTanbIKTapAbliH, Oipi 6onfaHbiH gsnengenai. Kanaga 6al KiTanxaHaHbiH 60aybl, KenTered
Mefpecenepait, KYMbIC icTeyi »KaHe 6inim bepy AS3CTYPiHiH, Ka/ibIiNTacybl OHbIH, XajblKkapasblK,
FbINILIMW OPTa/blKKa alHaNFaHbIH KepceTeai. ONeMIiK Fbl/bIM TaPUXbIHAAFbI €H, Vbl OMLLbIN D0y
Hacblp an-®apabuain, ocbiHAaN MHTENNEKTYaNAbl OPTaAaH LUbIKKAHbl KE3AENCOK emec.

¥nbl KibeK obl TEK MaTepuanaplk 6aiNbIKTbIH faHa eMec, COHbIMEH KaTap naeAnapabiH,
Na onbl 6bonapl. byn *Konaa Kafas xacay TEXHONOIMACHI, KiTan 6ackin wWbifapy, aCTPOHOMMUANbIK,
6inim, meanumMHa, MaTemaTnKa, dunocodua KaHe cayneT eHepi KeHiHeH Tapanabl. TypKi Kananapbl
6yn 6inimai anbin KaHa KOMMal, OHbl *KaHa Ma3MyHMeEH TONbIKTbIPbIM, N1EM/IK 6PKEHNETKE KalTa
YCbIHAbI.

Kasipri KezeHae xanblkapanblk yinbimaap ¥abl ibek XKonblH MaAeHN MypaHbl CakTayablH,
YKOHEe XaNblKTap apacbiHAafbl ©3apa TYCIHICTIKTI HbIFAaNTYAbIH CMMBOAbLI peTiHae 6afananabl. byn
Tapuxm Taxipnbe TYpKi MemNeKkeTTepi apacbiHAafbl 3amMaHayn fbiAbiIMK KaHe 6inim bepy
MHTErpaumMaCchbiH AaMbITYAblIH MaHbI3Abl 9iCHaManbIK Herisi bonbin Tabblnagp.

TYPKi 6pKeHMEeTIHIH, a/1eM TapuXxbIHAAFbl OPHbI OHbIH, CAACKU MKETICTIKTEpPIMEH faHa emec,
COHbIMEH KaTap fblabiM MeH BiniMHIH AaMyblHa KOCKaH eALleyci3 yaecimeH Ae aHblkTanaabl. OpTa
facbipnapaa TYPKi XxaNblKTapbl MC1IAM KailTa epKeHaeyYiHiH MaHbI3abl KO3FayLlbl KYLWTePiHiH BipiHe
anHanapl, ¢mnocodus, maTemaTuKa, acCTPOHOMMUA, MeaAWUMHA, AUHTBUCTUKA, 94eOMeT KaHe
MeMNEeKeTTIK BacKkapyabiH AaMyblHa YAKEH acep eTTi.

TYpKi  fblAbIMM  OCTYPIHIH — epeKweniri - 9pTYypAi OpKEHUETTEPAiH, XeTICTIKTepiH
WbIFAPMaLUbINbIKNEH Urepy KoHe aHa fblbIMW CUHTE3AiH KanbinTacybl. [pek duaocoPpusachbiH,
YHAi MaTemaTMKacblH, Napcbl MIAEHMETIH XaHe apab fbiAbiMK TaxKipmubeciH BipikTipreH Typik
FaNbIMAApbl dNEMIK FblNbIMHbIH, AaMybiHA KaHa cepniH 6epai. byn npouecc TYpPiK epKEHMETIHIH
allblK *KaHe MHTerpaTuBTI cunaTka e bosfaHbiH KepceTeai.

OpTaracbIpablk, TYPIK FbIbIMbIHbIH, €H KePHEKTI ekifaepiHiH, b6ipi 96y Hacbip an-®apabu
6onapl. OHbIH NOrMKa, dunocodus, canacaTTaHy, My3blka TEOPMACHI KIHE 3TMKa CanacbiHAAFbI
eHDeKTepi TeK MUcnam anemiHae faHa emec, COHbIMeH KaTap Eyponaza KeHiHeH TaHblnAbl. On-
®apabu FolnbiIMaapabl KyneneyaiH, *aHa Mo4eNiH YCbiHAbl KaHe BiniMai KOFamHbIH, J4aMyblHbIH
Heri3ri wapTbl Aen caHagbl. OHblH, «KalbipbiMabl Kana TYPFbiHAAPbIHbIH, Ke3KapacTapbl» eHberi
Kasipri 3aMaHfbl MEMJIEKETTIK BacKkapy TEOPUACLIHbIH, TapUXWN Heri3aepiHiH, 6ipi 6onbin caHanaabl.

Maxmya KalKkapuaiH «uyaHun nyFaT aT-Typik» aTTbl eHOEri TYPKi XanblKTapbIHbIH, TiNi MeH
M3IEHMETIH FbINIbIMM TYPFblAaH 3epTTereH anfallKpl SHUMKAONEeAMANbIK eHOeK 6onbin caHanaabl.
OHAa TeK TYPKi TarnanapblHbIH TiNAIK epeKlWenikTepi faHa emec, COHbIMeH KaTap O/apibiH,



Proceedings of the 14th International Scientific Conference

3THOrpaduschl, aybi3 aaebueTi, reorpadunachl *KaHe AyHUETaHbIMbI Typasibl KONTereH aknapart bap.
Byn eHbeK Kazipri TYpKiTaHyAblH, Heri3ri kKe3aepiHiH, 6ipi 60abiN Tabblnaab.

Hycin banacaryHHbIH, «KyTaary Oinik» eHberi- memneKkeTTik HGackapy, a4inetTinik, 6inim
Hepy KaHe Mopasib MacenenepiH Xyheni Typae KapacTblpaTbliH TYPKi caacn GnaocodmachiHbIH,
KepHeKTi yarici. byn eHbek yKiMeT neH KofaM apacbiHAafbl YMNecimMai KapbliM-KaTblHACTbI
KamMTamacbl3 eTeTiH Kafmaatrapabl benrinenai »koHe Kasipri 3amaHfbl MemMaeKeTTiK Hackapy
TEOPUACbIHA CAMKEC KeneTiH naeanapabl YCbiHaabl.

Koxa AxmeT AcayuaiH, pyXxaHM Mypacbl TYPKi XafAblKTapblHblH, M3AEHWU XIHEe AiHu
AYHMETaHbIMbIHbIH  Ka/sbinTacyblHa epeklle oacep eTTi. OHbiH  «JnyaHn XukmeT» eHberi
agamreplinik, 6inim 6epy, S4INETTINIK XaHE pyxaHW KeTiny uaesnapbiH TapaTbin, TYPKi
Xa/IbIKTaPbIHbIH PyXaHW BipAiriH HbIFaNTTbl. Acaym meKTebi KeRiHri Facblpnapaa OpTanbik A3manarbl
M3AEeHM cabaKTaCTbIKTbIH MaHbI3Abl MHCTUTYTbIHA aHaNAbI.

MeaunumHa, aCTPOHOMMA KaHEe MaTemaTMKa Caslanapbl Aa TYPKI FbIAbIMbIHbIH, AaMyblHAA
MaHbI3abl pPen aTkapabl. Typki OuneywinepiHiH, KaMKOP/bIFbIMEH MYMbIC iCTEUTIH KenTereH
obcepBaTopmsanap MeH FbibIMW OPTabIKTAP FblIbIMM 3€pTTEYNEePAiH, AaMyblHa KaFfaan Kacabl.
Byn opTanbiKTapa *KacanfaH fblibiMM eHOeKTep KeliHipek Eyponaaafbl PeHeccaHC FbinbIMbIHbIH,
AaMyblHa bIKMan eTTi.

OpTafacblpAblK TYPKi FblAbIMU MYPACbIHbIH, MaHbI34bl epeKLleniri- OHblH, Xa/ blKkapablK,
cunatbl. TYpiK fanbimaapbl bipHelle Tifgi MeHrepin, apTypAi FblbIMU MEKTENTEPAIH, METICTIKTepiH
GipikTipai. Ocblnaniia, onap MaAeHUeTTeP apacbiHAAFbl FbIIbIMMW AMANOTTbIH AaMYyblHA YAEC KOCTbI.
By Tasxkipmnbe ByriHri s)kahaHaaHy XKafaanblHAa epeKlle O3eKTi.

Kasipri keseHae opTafacblp/blK TYPKi FblbIMU MypPacbiH LindpaaHabipy, Konkasbanapabl
FbINbIMM alHaNbIMFA €HTi3y, KenTiNAi 3NeKTPOHAbIK, AePEeKKOPAapabl KYpPy *KaHe Xa/blKapasbiK,
3epTTey KobanapblH Ky3ere acblpy TYPKi MeMIEeKeTTepi apacbiHAafbl bIHTbIMAKTACTbIKTbIH
MaHbI3bl HafbiTTapblHA aiHanyaa. TYPKi ©PKEeHUETIHIH, MHTeNNeKTyanaAblK Mypachl TEK 6TKEHHIH,
TapUXM eckepTKilli FaHa eMec, COHbIMEH KaTap Kasipri 3amMaHfbl fbl/IbIMW MHTErpaumaHbiH, Hepik
Herisi 6o/bIn Tabblnaabl.

OcblfaH 6GalnaHbICTbl OPTafacblPAblK TYPKi  FblAbIMbIHbIH KETICTIKTEPI Kazipri TypKi
MeMNEeKeTTePIHIH, Bifim Bepy KaHe FblbIM CanacbiHAaFbl bIHTbIMAKTACTbIKTbl AaMbITYAbIH TAPUXM
OHE MAEONOTMANBIK HETi3iH Kypanabl. OTKEHHIH, fblIbIMX Mypacbl MeH OYriHT MHHOBAUMANbIK
canacaT apacblHAafbl cabaKTacTblK  TYPKi  dNeMiHiH  aHa WHTeNNeKTyandblK — KeHiCTiriH
KaNbINTaCTblpyAblH HETi3ri WapTTapbiHbiH 6ipi 60bIN Tabblnaabl.

XX| facbipaafbl *ahaHaaHy npouecTepi MeEMNEKETTEPAIH AaMYbIH KaHa cananblk AeHrenre
KeTepai. DKOHOMMKA/bIK »KIHE CasACKM bIHTbIMAKTACTbIKMNEH KaTap, fbiabim, 6inim Hepy »KaHe
MHHOBALUMA CcanacblHAAfbl ©3apa iC-KMMbIA  Xa/blKapanblK YMbIMAAP KbI3METiHIH  Heri3ri
HafbITTapblHbIH, bipiHe arHanabl. OcbifaH BalnaHbICTbl TypKi memnekeTTepi yibiMbiHbIH, (TMY)
KbI3BMETI TYPKi a/eMiHiH opTaK TapuxM MypacblH CaKTayfa, COH/aM-aK fblAbIMU  KoHE
NHTENNEKTYaNAbIK KEHICTIK KypyFfa DarbITTanfaH XaHa KeseHai bingipea,.

TypKi  MemnekeTTepi YMbIMbIHbIH, MHCTUTYUMOHaNAbIK Herizi 2009 »Kbiabl HaxybiBaH
KenlicimiHe caMKec Kypblaabl »KaHe OyriHae On KemnxKakTbl XajblKapasblK YMbiMFa aHanbl.
KasakcTaH, OsipbalixkaH, KbipfblacTaH, Typkus, ©36eKcTaH, TypiKMEHCTaH KoHe bakbliayLllbl
MeMNEKeTTepP YiMbiMbl LIEHOEPIHAETT bIHTbIMAKTACTbIK TEK CAfCK KOHE IKOHOMMKANbIK Canana faHa
eMecC, COHbIMEH KaTap M3AEHWU-TYMAHUTAP/IbIK KEHICTIKTE A€ KapKblHAbI AaMbIn Keneai.

CoHfbl XKblnaapbl TMY adcbiHaa 6inim 6epy KaHe FblablM canacbiHAafbl HipHeLIe MaHbI3Abl
KypblbiMAap TabbICTbl KymMbiC icTen keneai. OnapablH, KaTapbiHAa TypKi akagemuacsl, TypKi
MaaeHMeTi MeH Mmypacbl Kopbl, TYPKCOW, Typki yHuBepcuTeTTepi odafbl aHe Typkua cayaa-
©HEepPKacCin nanatacbl CUAKTLI yiMbimaap 6ap. byn MHCTUTYTTapAbIH, KbI3METi TYPKi XanblKTapblHbIH,
OpTaK fblbIMM MypacblH 3epTTeyre, 6inim 6Gepy OafgapnamanapbiH yYANecTipyre »aHe
aKageMuAnblK bannaHbICTapabl KeHeNTyre bafbiTTaNfaH.
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TYPKi aKaZeMMACBIHbIH, FbIAbIMK Kobanapbl OpTaK, TapuXTbl 3epTTeyae, apxeonornanbik,
MypaHbl CaKTayda, TYPKi XanblKTapblHbIH a3ba eCcKepTKiWTepiH Xapuanayda »KaHe Tapuxu
aKnapaTtTbl fbIAbIMW alHANbIMFA €Hri3yae MaHbl34bl pen atkapadbl. CoHbIMeH KaTap, Typki
aKaZ4emMuACbl OpTakK OKY/NbIKTapAbl 93ipaey, FblibIMU KOHPepeHUMANap YMbIMAACTbIPY KIHEe ¥Kac
3epTTeyllinepai Konaay 6ombiHLWA XKyMeni KyMbIC XKyprizea;.

TypKi yHUBEpCUTETTEPI OdarblHbIH, ¥ofapbl Oinim 6epy canacbiHAaFbl KbI3METI epeKlle
Ha3ap aydapyra Typapblk. bya yibiM YHUBEPCUTETTEP apacbiHAAfbl akaAeMUANbIK MOBUAbAINIKTI
AambITyFa, Koc aunaomapl 6inim bepy b6argapnamanapblH eHrisyre »kaHe Oip/fiecKeH FblibiMK
»obanapapl Kysere acbipyra MyMKIHAIK bepeni. bonalwakTa opTak MarncTpAik »aHe AOKTOP/IbIK
baroapnamanapabl Kypy TYPKi KeHicTiriHaeri »ofapbl 6inim Hepy canacbiH KaHa JAeHrenre
KeTepeai.

fbinbiM canacbiHAafbl MHTErpaums Tek OipneckeH 3epTTey/iepMeH LIeKTeNMeYi Kepek.
OpTaKk, uMbpAbIK KiTanxaHaHbl, fbiAbIMW AepeKTep 6aHKiH, TEPMWUHONOTUANBIK AEepeKKopabl,
3N1EKTPOHAbIK, KO/MKa3ba KOPbIH KaHe »KacaHAbl MHTENNEKTKe HEerisaenreH Tapuxm OepekTep
nn1aTGoOPMachkiH KYpPYy TYPKI MeMieKeTTepi VILiH MaHbI3abl MiHAETTepAiH, bipiHe alHanybl KaxkeT.
MyHpaal »xobanap FblNbIMM aKNapaTTbIH, KOMKETIMAINITIH apTTbIPbIN KaHa KOMMal, COHbIMEH KaTap
XanblKapanblK FblAbIMW bIHTBIMAKTACTbIKTbIH, TUIMAINITIH apTTbipadbl.

Kasipri KeseHfe »KacaHAbl WHTENNEKT, VAKEeH JepeKktep, UMOPAblK TYMaHUTapAbIK,
FbINbIMAAP *KSHE reo0aKknapaTTblK TEeXHONOrMANap TrYMaHUTAP/bIK fblbIMAAPAAFbl  3epTTey
aficTepiH Tybereinni esreptyae. COHABIKTAH TYPKI MeMIeKeTTepi OCbl cananapaa OpTakK FblabIMU
Hafaapnamanapibl eHrisy apKplabl a1eMAIK FblNbIMAAFbl 63 NO3NUMANAPLIH HbIFAUTa anab!.

CoHapikTaH, XX facblpafbl TYPiK  WMHTErPauUMACBIHbIH,  Herisri  6afbiTbl  MaAeHM
ONNNOMATUALAH FbIILIMU AUMNAOMATUAFA aybiCybl KepeK. byn e3 KeseriHae Typik ©8pKeHUeTIHIH,
21IeMJK FbINbIMM KeHicTikTeri beaenid apTTbipyablH, HEri3ri TeTiriHe aliHanaab!.

TypKicTaH Kanacbl facbipiap 60Mbl TYPKi XabIKTapbIHbIH, PyXaHW KaHe MaAeHM OpTasblfbl
bonabl. Koxa AxmeT fAcaynm KeceHeci, ewenri Kana oOpblHAAPbI, OpTaracbip/blk, Ccaynet
ecKepTKilWTepi KaHe 6al Tapuxm mypa TypkicTaHabl OYKin TypKi anemi ywiH KacueTTi opblHFa
anHanaplpAbl. byriHae 6yn Kana e3iHiH Tapuxn mapTebeciMeH KaTap, 3amMaHaym fblbIMK KaHe
6inim Bepy opTanbifbl peTiHAe AaMydblH *KaHa Ke3eHiHe aak backin Kenea;.

KP Mpe3naeHTi Kacbim-RomapT ToKaeBTbIH TypKicTaHAa TypKi 6pKeHUETI OpTanblfbiH KYPY
HacTamachl TYPKi MHTErpaLMACHIHbIH, KaHa Ke3eHiH aHbIKTaWTbIH CTpaTernanblK wewim 6onbin
Tabblnaabl. by 0pTanbIKTbIH KbISMETI TEK TAPUXM MYPaHbl CaKTayMeH LUEKTeNIN KoMMal, COHbIMEH
KaTap fblIbIMM }XaHE MHHOBALMANbIK KbI3METTIH XaNblKapaablK afaHblHa allHaNybl Kepek.

bi3aiH oMbiMbI3lLa, TyYpKi ©pKEeHMETI opTablfbl DipHelle Heri3ri 6afblTTa KYMbIC iCTeyi
Kepek.

EH anapimeH, Byn TypKi XaNblKTapblHbIH TapUXM KoHE M3AEHW MYPaACblH YKaH-KaKTbl
3epTTENTIH XanblKapasblK fblIbIMM WMHCTUTYT 60nybl Kepek. MyHZa apxeonorusa, 3THONOruA,
TYPKiTaHy, Tapuxu reorpadua, asnurpaduma  KoHe CaHAbIK  TYMAHWTaAPAbIK  fblAbiIMAAP
caslanapblHAaFbl XanblKapasiblk 3ePTXaHaap Kypblaybl KEPEK.

EKiHWineH, TYpKi epKeHMETi 0pTasblfbl OPTak, UMOP/bIK MypPaFaTTbiH, HETi3iH Kanaybl KEPEK.
TYPKi MemnekeTTepiHAe CaKTaNfaH TapuUXM KyKaTTapabl, Komkasbanapabl, CMPeEK KiTanTap meH
KapTanapabl OipblHFa 31eKTPOHAbI KOMMaFa OipiKTipy fblAbIMAbl KaHa [eHrenre Ketepyre
MYMKIHAIK Bepeai.

YWiHWIAEH, OpTanblK acaHAbl WHTENNEKT TEeXHOAOrMANAPbIH Tapuxu 3epTTeynepre
EHri3eTiH apHalbl UMOPAbIK TYMaHUTApPAbIK 3epTxaHa yMbIMAACTbipybl Kepek. MyHAa exenri
KomKkaszbanapabl aBTOMaTTbl TypAe TaHy, Tapuxu KapTanapabl UMbpnaHabIpy, MaTiHAEPA
CEMAHTMKANbIK Tangay »KoHe Tapuxu TynfanapablH OipblHFa OepeKKopbiH Kypy OoMbliHLWa
KYMbICTApP *KYPri3inyi MyMKIH.
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TepTiHWwiaeH, TypKIiCTaH Kac fanbiMaap YLWiH XaNblKapasblK MEKTEMNKE alHa/ybl KEpeK.
BipneckeH MmarucTpaTypa KaHe PhD 6afgapnamanapbl, Kasfbl  MEKTENTEP,  FblAbIMK
TafblibiIMAamanap JKaHe aKadeMuanblK MobUAbAiNiK Kobanapbl TYpKi engepiHiH  Kac
3epTTeyllinepiH BipikTipeTiH MaHbI3abl NnaTdopma 6onaabl.

beciHwineH, TypKiCTaH FblAbIMM AUNIOMATMA OPTalblfbl PETIHAE KbI3MET eTyi KepekK. bl
CalblHFbl Xanblkapanblik GOPYMAAp, KOHIPECCTEP KIHE FblIbIMM CUMMNO3NYMAAP TYPKI 2/1EeMiHiH
OpTaK, fbl/IbIMW KYH TapTibiH KanbinTacTbipyFfa biknan eteai.Ocblnania, TypkictaH XX| facbipaassl
TYPKi FbIAbIMbIHbIH, TapuxM OpTa/blfbl faHa €MeC, COHbIMEH KaTap MHTEeNNEeKTyandbl OpTasbiK,
Honybl Kepek.

TypKi epkeHueTi - Eypa3ma KeHICTIrNHA4Ee KaabiNTaCKaH XoHe afam3aT 6PKEHMETIHIH,
OaMyblHa eneyni yaec KOCKaH Tapuxu-madeHu Kyhe. OHblH MblHAaFaH Kblngap 6Hobl
Ka/biINTaCKaH MeMNEKETTIK BacKapy ASCTYpi, KYKbIKTbIK M3AEHMNETI, FbIIbIMW Mypacbl MEH pPyXaHM
KYHAbINbIKTapbl OYriHTi KyHre AeriH ©3 MaHbI3blH KOFaNTKaH oK. KahaHaaHy »KafaanbiHaa Oyn
MypaHbl CakTay O©TKEeHAI ApinTeymeH LiekTenmenai, 6onalakTbliH, MHTENNEKTYanabl AaMyblHbIH
Herisi 6onbIN TabblNaTblH CTPATErMANbIK MiIHAETKE aiHanyaa.

3epTTey HaTuMKenepi Kasipri KeseHae TYPKi 9n1eMiHiH M3AeHM TyTacCTbifblH CaKTayadblH,
OSCTYPAI Kypanaapbl FbibIMMEH, KOfapbl BiNiIMMEH aHE MHHOBALMAbLIK TEXHONOTUANAPMEH
TO/IbIKTbIPbINYbI KEPEK EKEHIH KepceTesi. ¥/bl KibeK Ko/bIHbIH Tapuxm Taxipmnbeci, opTaracbipbik,
TYPKi FbINBIMM  MEKTENTEPIHIH, METICTIKTEPI KoHe TYPKi MeMAeKeTTepiHiH, Kasipri 3amaHfbl
YMbIMbIHbIH KbI3METi MyHAaN MHTErpaums yiiH TapuxXmn XaHe MHCTUTYLMOHANAbIK Heridaepain, 6ap
eKeHiH aanenaenai.

TypKiCTaH KanacblHAA KYPbI/bIMN ¥KaTKaH TYPKi ©pKEHUETIHIH OpTablfbl By NPOLLECTIH *KaHa
KeseHiH 6actaybl MYMKiH. Byn TYpki 2neMmiHiH, MHTenNeKTyanaplk aneyeTiH OipikTipyre,
XaNblKapanblK FbIbIMW 3epTTEYNEPAiH, UMDPAbIK MypafaTTapblH, akaaeMUANbIK MODBUAbIINIKTIH,
YKOHE FblbIMM AMNAOMATUAHBIH, KETEKLi OpTanblfblHa alHanyfa KpiameT eTeai. Kpickacbl, XXI
facblpdafbl TYPKi 2NeMiHiH epKeHaeyi TeK TapuUxm MypaHbl A9piNTeyMeH faHa eMecC, COHbIMeH
KaTap OpTaK MHTEeNNEKTYaNAblK KEHICTIKTI KYPYMEH, Fbl/IbIM MeH BiNiMHIH MHTErpaumacbiMeH KaHe
MHHOBAUMANBIK 2/eyeTTi TWMiMAI naganaHymeH Tikenel 6GalnaHbicTbl. TypKi memneketTepi
apacblHAafbl bIHTBIMAKTACTbIKTbIH, Keneci Ke3eHi MageHM OainaHbIiCTapAaH fblIbIMW  KaHe
MHHOBALMA/NDBIK CEPIKTECTIKKE AeNiH AamblfaH Ke3de faHa TYPKi epKeHMeTi KahaHabIK AamydblH,
aHa AeHreniHe KeTepine anaapl.
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Abstract. Akim public relations in Kazakhstan now operates in a dense digital environment
where local executive officials are expected to be visible, responsive, competent and symbolically
close to citizens. Yet visibility does not automatically produce trust. The same communicative
forces that push akims toward impressive public content - proximity to ordinary residents,
demonstrable administrative achievement and national-symbolic language - may undermine
credibility when citizens interpret the message as staged. This article develops a survey-
experimental study of three akim PR strategies: proximity to people, technocratic achievement
and national symbolism. The proposed experiment involves 200 participants randomly assigned
to four equal groups: neutral administrative information, proximity content, technocratic content
and national-symbolic content. The dependent variables include trust in the akim, perceived
sincerity, perceived competence, perceived integrity, perceived staging, willingness to share the
message and willingness to submit a request through official channels. The article introduces the
concept of the staging penalty, defined as the decline in trust caused by perceived performativity
in official communication. The study connects public communication theory, organizational trust,
political authenticity, open government, digital media logic and Kazakhstan-specific research on
civil servants’ communicative competencies. The practical contribution is an Authenticity Stress
Test for akimat communication, designed to move local executive PR from personal image
protection toward verifiable governance.

Keywords: akim PR, Kazakhstan, public communication, political authenticity, trust in
government, local governance, survey experiment, perceived staging, pokazukha, bedel.

Introduction

The akim in Kazakhstan is not only a local executive official. In everyday political perception,
the akim often becomes the most visible face of the state at the level where citizens encounter
governance physically: the road outside the house, the school corridor, the heating system, the
bus stop, the courtyard, the clinic queue, the flood response, the streetlight that works or does
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not work. The legal framework of Kazakhstan defines local executive bodies and their competence
within the system of local government and self-government, but citizens rarely experience this
framework as legal abstraction. They experience it as contact, delay, response, explanation, repair,
silence, public meeting or social media post [1]. This makes the question “Does akim PR work?”
sharper than a simple media-effect question. It is not enough to count how often an akim posts,
how many residents view the post, how many comments appear under it or whether the caption
sounds positive. In the digital environment, visibility and trust are no longer identical. A post may
circulate widely because people believe it, but it may also circulate because they mock it, challenge
it or attach counter-evidence. A video of an akim visiting a courtyard can be read as care. The same
video can be read as choreography. A photo from a school opening can signal administrative
success. The same photo can look decorative if parents know that practical problems remain
outside the camera frame.

OECD treats public communication as a strategic government function connected with
informing, listening, responding, strengthening transparency and supporting open government,
rather than as a simple distribution of official information [2]. This distinction matters for
Kazakhstan because local executive PR is often trapped between two audiences. The first audience
is administrative and vertical. It expects reports, order, visible activity, positive dynamics and
reputational stability. The second audience is civic and local. It expects deadlines, names of
responsible units, evidence, explanation and a visible connection between the post and the
problem. When the first audience dominates, PR becomes an upward report. When the second
audience is taken seriously, PR begins to work as public communication.

The trust problem is not unique to Kazakhstan. The OECD 2024 Trust Survey reported that
across 30 OECD countries surveyed in 2023, 39% of respondents had high or moderately high trust
in their national government, while 41% believed that government uses the best available
evidence when making decisions [3]. Kazakhstan was not part of that particular sample, so these
figures cannot be transferred mechanically to Kazakhstan. Their analytical value lies elsewhere.
They show that trust depends not only on exposure to institutions, but also on whether citizens
believe that public bodies act with evidence, fairness, competence and responsiveness.

Kazakhstan’s digital scale makes akim communication more consequential. DataReportal
recorded 19.2 million internet users in Kazakhstan at the start of 2025, equal to 92.9% internet
penetration, and 15.7 million social media user identities, equal to 75.7% of the population [4].
This means that akim PR is immediately exposed to distributed verification. A road-repair post can
be checked by residents who walk the street in the morning. A video from a flooded area can be
compared with private footage from the same location. A public meeting can be evaluated by
those who know whether participants were selected, whether difficult questions were allowed
and whether the promise was later fulfilled.
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Table 1. Digital context of public communication in Kazakhstan, 2025

Indicator Value Meaning for akim PR

Population of Kazakhstan 20.7 Akim communication addresses a society where
million digital reach is close to universal.

Internet users 19.2 Official messages are exposed to immediate
million online verification.

Internet penetration 92.9% Digital communication is not marginal, but

central to public perception.

Social media user identities 15.7 Posts can move quickly through platforms,
million screenshots and local chats.

Social media identities as | 75.7% Visibility can  build trust or accelerate

share of population reputational damage.

The numbers in Table 1 explain why local executive PR can no longer rely on controlled
image production alone. Citizens are not only audiences. They are witnesses, verifiers,
commentators and sometimes counter-narrators. A polished official post enters a space where
residents can answer with their own images, dates, complaints and memory of earlier promises.
In such an environment, public communication succeeds only when the official message can
survive comparison with local reality.

Three strategies dominate akim PR. The first is proximity to people. The akim appears in
courtyards, markets, schools, hospitals, rural roads, emergency zones or public receptions. The
message is visual and relational: the official is near ordinary citizens. The second is technocratic
achievement. The akim communicates outputs: repaired roads, completed facilities, digital
services, budget execution, investment projects, infrastructure indicators. The message is
managerial: the official is capable. The third is national symbolism. The akim links local governance
to flag, language, unity, statehood, civic duty, heritage or national holidays. The message is
legitimizing: local authority belongs to the symbolic order of the state.

Each strategy can build trust. Each can also fail. Proximity can become staged closeness.
Technocratic achievement can become bureaucratic self-advertising. National symbolism can
become decorative patriotism. The paradox is that pokazukha and bedel push officials toward
impressive public performance, yet the same performance may destroy trust when citizens see
arrangement instead of response. Pokazukha is not only a lie; it is a managed display of order, care
or success. Bedel is not only reputation; it is social authority and standing. Together, they create
a local executive communication style in which looking active may become more important than
being answerable.

The research problem is causal. Which strategy changes trust most strongly? Which one
increases suspicion? Does perceived staging moderate the effect of proximity, technocratic
achievement and national symbolism? Does a message that looks impressive also look credible?
These questions cannot be answered by likes or views. They require an experiment.

Literature Review

Kazakhstan-specific research already shows that public communication by state bodies is
not merely a technical function. Filipov M.N. and Agarabi M. studied public information officers in
Kazakhstan and found communication dysfunction shaped by hierarchical approval chains,
administrative control, limited professional autonomy and weak movement from one-way
messaging toward dialogue [5]. This finding matters for akim PR because the weakness often
begins before publication. A post may sound careful, polished and defensive not because the
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communicator lacks vocabulary, but because the institutional environment rewards reputational
safety more than public listening.

Bokayev B., Iskindirova Z., Urazymbetov B. and Nauryzbek K. analyzed communicative
competencies of civil servants in Kazakhstan and identified problems such as bureaucratic
language, lack of empathy and insufficient crisis communication capacity [6]. Their research helps
explain why citizens may distrust official communication even when it contains correct
information. Trust is not damaged only by falsehood. It is also damaged by cold tone, delayed
answers, impersonal vocabulary and unwillingness to name responsibility. In local governance, a
phrase like “the issue is under control” can irritate citizens if the post does not say who controls
it, what has changed and when the next answer will come.

Classical public relations theory clarifies the institutional logic of this problem. Grunig J.E.
and Hunt T. distinguished models of public relations that range from press agentry and public
information to two-way communication [7]. Akim PR often claims to be dialogue because it
appears on interactive platforms. Yet the presence of a comment section does not automatically
create two-way communication. If citizens write complaints but the institution only posts more
polished content, the relationship remains one-way. Dialogue begins when citizen input changes
the institutional response.

Trust theory gives the study its central measurement logic. Mayer R.C., Davis J.H. and
Schoorman F.D. conceptualized trust through perceived ability, benevolence and integrity [8].
These dimensions map directly onto akim communication. Technocratic achievement can
strengthen perceived ability. Proximity can strengthen perceived benevolence. Transparent
explanation can strengthen perceived integrity. Staging can damage all three at once, because a
staged message implies that the official wants to look capable, caring and honest without
providing enough evidence. Political authenticity research explains why citizens punish staged
performance. Luebke S.M. and Engelmann |. developed and validated the Perceived Political
Authenticity Scale, treating authenticity as a multidimensional perception of whether a political
figure appears credible, true and not artificially manufactured [9]. For akims, authenticity is not
created by informal clothing, handshakes or short videos alone. A staged informal scene can look
less authentic than a formal but honest explanation. Citizens do not reject official format as such.
They reject mismatch between format and substance.

Kazakhstan’s open data context adds another layer. Kassen M. argued that open data in
Kazakhstan has potential to support public-sector innovation and civic engagement, but its
implementation remains shaped by centralized administrative conditions [10]. This is important
because digital infrastructure does not automatically create open communication. An akimat may
use platforms, pages, dashboards and online forms while still speaking in a closed voice. Openness
requires not only technological availability, but also public usability and institutional willingness to
be checked. Survey experiments are suitable for this problem because they isolate the effect of
message strategy. Mutz D.C. showed that population-based survey experiments are useful when
researchers need to test how frames, messages and information affect attitudes under controlled
conditions [11]. In the akim PR context, the same administrative issue can be framed through
closeness, output or symbolism. Random assignment allows the researcher to compare these
strategies while reducing the influence of prior political attitude, regional identity or personal
experience with a specific akim.

Trust measurement must also be disciplined. Burns K.E., Brown P., Calnan M.W., Ward P.R,,
Little J., Betini G.S., Perlman C.M., Nascimento H.G. and Meyer S.B. developed and validated the
Trust in Government Measure as an instrument for assessing trust in government [12]. The
present study does not copy that scale mechanically. It adapts the measurement logic to local
executive communication by separating trust into sincerity, competence, integrity, responsiveness
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and behavioral willingness to contact the institution. This matters because a citizen may consider
an akim competent but staged, sincere but powerless, visible but unresponsive.

The media environment in which akim PR circulates is hybrid. Chadwick A. described the
hybrid media system as a field where older and newer media logics overlap, compete and reshape
political power [13]. Akim PR functions precisely in such a system. A formal press release can
become an Instagram post, then a Telegram news item, then a TikTok clip, then a screenshot in a
neighborhood chat. The akimat begins the message, but it does not control the later
interpretation. Meaning is redistributed through journalists, local bloggers, residents and
comment networks.

Bennett W.L. and Segerberg A. introduced the logic of connective action, where digital
media enable personalized participation without traditional organization [14]. This concept
explains why a resident can challenge official PR without belonging to a party, NGO or media
outlet. One person can attach a photo of an unrepaired street under an akim’s infrastructure post.
Another can publish a video from a school corridor after a ceremonial opening. Public verification
becomes distributed, fast and difficult to neutralize by official tone alone. Informality theory helps
name the cultural mechanism behind staged official communication. Ledeneva A. and co-editors
describe informal practices as “ways of getting things done” that often remain outside formal
discourse but structure real social and institutional life [15]. Pokazukha belongs to this field. It is
not simply deception. It is an arranged display created for an observing audience. In akim PR,
pokazukha appears when the camera becomes more important than the complaint, when the
meeting becomes more important than the decision, or when the caption creates the impression
of control without showing how control works.

Kazakhstan’s information-access framework strengthens the normative standard. The Law
“On Access to Information” regulates social relations arising from the constitutional right to freely
receive and disseminate information [16]. This means that official communication should not be
reduced to image production. A public message should help citizens understand a decision, verify
a claim, identify responsibility and use institutional channels. If a post invites approval but hides
relevant details, it may be communicatively polished but democratically weak.

Open Government adds the same requirement in digital form. The Electronic Government
of Kazakhstan describes Open Government as a mechanism for creating a transparent accountable
state, empowering citizens to participate in state management, strengthening anti-corruption
work and using technology to improve public administration [17]. Akim PR should therefore be
judged not by visual attractiveness alone, but by whether it makes governance more traceable,
understandable and usable for citizens.

Materials and Methods

The study is designed as a between-subjects survey experiment with 200 adult participants
living in Kazakhstan. Participants are randomly assigned to four equal groups of 50. The control
group receives neutral administrative information. Treatment Group 1 receives a proximity-to-
people message. Treatment Group 2 receives a technocratic-achievement message. Treatment
Group 3 receives a national-symbolic message. No real akim names, real unresolved local conflicts
or real regions are used in the stimulus texts. This prevents prior attitudes toward specific officials
from contaminating the treatment effect and reduces reputational risk.
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Table 2. Experimental design

Group N Communication | Stimulus logic Expected trust | Main risk
strategy mechanism
Control 50 Neutral A factual notice | Baseline Low emotional
administrative about a public | perception  of | engagement
information reception, service | official
schedule or | communication
ordinary
administrative
update
Treatment | 50 Proximity to | The akim meets | Benevolence, The scene may
1 people residents, listens to | accessibility, look arranged
complaints and | human presence | for cameras
promises follow-up
Treatment | 50 Technocratic The akim reports | Competence, The message
2 achievement measurable managerial may sound
outputs, repairs, | capacity, bureaucratic or
budgets or service | administrative self-
indicators control promotional
Treatment | 50 National The akim connects | Symbolic Symbols  may
3 symbolism local  governance | legitimacy, civic | look decorative
with unity, flag, | belonging, if practical
language, heritage | shared identity | evidence is
or statehood weak

The experimental design is built around one core principle: only the communication
strategy changes. The length, institutional tone and level of detail in the stimuli must remain
comparable. If the proximity message is warmer, longer and more detailed than the technocratic
message, the result may reflect emotional intensity rather than strategy. If the national-symbolic
message is written in a ceremonial tone while the other messages are practical, the comparison
becomes unfair. For that reason, each stimulus should be pretested for clarity, length and

emotional intensity.

Table 3. Participant allocation in the survey experiment

Experimental condition

Participants

Share of total sample

Neutral administrative information | 50 25%
Proximity to people 50 25%
Technocratic achievement 50 25%
National symbolism 50 25%
Total 200 100%

Table 3 shows the internal balance of the experiment. Equal group size reduces avoidable
design noise and makes the comparison transparent. If trust is higher in one condition, the
difference can be interpreted as a strategy effect more confidently than in an uneven design. The
experiment does not ask respondents to evaluate a real akim. It asks them to evaluate a
communication pattern that resembles ordinary local executive PR.
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Figure 1. Experimental architecture of the akim PR study

The four-group structure allows the study to separate ordinary official communication
from strategic PR framing. The control condition represents routine administrative information: it
is factual, neutral and low in emotional intensity. The proximity condition introduces physical and
relational closeness. The technocratic condition introduces output, competence and measurable
performance. The national-symbolic condition introduces identity, unity and state symbolism.

Table 4. Treatment stimulus logic

Condition Core message Typical wording logic What the respondent
evaluates
Control Administrative | “Residents are informed that a | Baseline clarity and
notice public reception will take place at | neutrality
the district akimat on Friday.”
Proximity Akim  among | “The akim met residents in the | Whether closeness
residents courtyard, heard complaints about | looks sincere or
lighting and  drainage, and | staged
instructed departments to prepare
a response.”
Technocratic Measurable “The district repaired local roads, | Whether
achievement delivery modernized lighting and launched a | competence is
digital request-tracking | credible and useful
mechanism.”
National Identity and | “The akim emphasized unity, civic | Whether symbolism
symbolism legitimacy responsibility and respect for state | strengthens trust or
symbols in connection with local | replaces practical
development.” content

The dependent variables are measured on a 5-point Likert scale from 1 “strongly disagree”
to 5 “strongly agree.” The main variables are trust in the akim, perceived sincerity, perceived
competence, perceived integrity, perceived staging, willingness to share and civic contact
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intention. The key moderator is perceived staging. This variable is central because akim PR rarely
fails only through disagreement. It fails when citizens think the message was arranged mainly for
public image.

Table 5. Measurement instrument

Variable Example item Analytical meaning

Trust in the akim | “After seeing this message, | would | General confidence in the local
trust this akim more.” executive figure

Perceived “The message looks sincere rather | Emotional credibility and absence

sincerity than performed for public image.” of obvious choreography

Perceived “The akim appears capable of solving | Administrative capacity and

competence local problems.” practical ability

Perceived “The message seems truthful and not | Moral credibility of the message

integrity misleading.”

Perceived “The situation looks arranged mainly | Recognition of pokazukha

staging for cameras.”

Willingness  to | “I would share this message with | Communicative diffusion

share other people.”

Civic contact | “I would be more willing to submit a | Behavioral trust and readiness to

intention request to the akimat.” interact

The open-ended part of the questionnaire asks: “What made this message trustworthy or
untrustworthy?” Responses are coded into five categories: real problem, human closeness, visible
result, staged scene and symbolic excess. This qualitative layer matters because citizens often
explain trust through short but precise observations. A respondent may say, “The people looked
selected.” Another may write, “There was a deadline, so it sounded real.” These comments reveal
whether the strategy worked through authenticity, competence or symbolic resonance.

The Akim Trust Index is calculated as:

T, +S; + C; + I; + R,
ATI; = :

where ATI; is the Akim Trust Index for respondent i, T; is general trust, S; is perceived
sincerity, C; is perceived competence, I; is perceived integrity and R; is perceived responsiveness.
The direct strategy effect is calculated as:

SEx = ATlg — ATlcontrot

where SE; is the effect of strategy k, ATl is the mean Akim Trust Index in treatment group
k, and ATl ontror 1S the mean index in the control group.
The staging penalty is estimated through a moderation model:

ATl; = By + ﬁlstrategyi + ﬁZStagingi + ,83(Strategyi X Stagingi) +€;

The coefficient S5 is the central term. If it is negative, the PR strategy loses trust as
perceived staging increases. This coefficient translates an ordinary civic judgment - “it looked
arranged” - into an empirical relationship. Experimental interpretation follows the logic of field
and survey experimentation, where treatment assignment and disciplined comparison protect the

researcher from turning impressions into causal claims [18].
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Results

The study is expected to produce three analytically distinct patterns. Proximity to people
should increase perceived benevolence and sincerity when the scene looks real, specific and
problem-oriented. Technocratic achievement should increase perceived competence when
indicators are understandable and connected to everyday consequences. National symbolism
should produce the most conditional effect: it can strengthen legitimacy when tied to public
responsibility, but it can weaken credibility when symbolic language replaces practical
explanation.

Table 6. Expected analytical pattern of strategy effects

Strategy Trust Sincerity Competence | Staging Civic contact
risk intention

Neutral Low to | Medium Medium Low Medium

administrative medium

information

Proximity to | High if | High if | Medium High High if follow-up

people unstaged | citizens is clear

speak freely

Technocratic Medium Medium High Medium Medium to high if

achievement to high indicators are
usable

National Medium Medium Low to | Medium Low to medium

symbolism medium to high unless tied to
public service

Proximity is emotionally powerful because it reduces visible distance. The akim does not
appear behind a desk, but in the environment where the problem is experienced. A courtyard,
rural road, flooded street or school corridor gives the message texture. Citizens may believe that
an official who comes to the place understands more than an official who receives a report. Yet
proximity is also fragile. If the residents appear passive, if questions look selected, if the camera
focuses more on the akim than on the problem, the strategy may collapse into staged closeness.

Technocratic achievement works through a different mechanism. It does not necessarily
create warmth, but it can strengthen confidence in administrative capacity. Citizens may trust an
akim more when the message names streets, deadlines, responsible units, budget amounts,
service indicators or project stages. However, technocratic PR becomes weak when it speaks in
the language of upward reporting. “Systematic work is being carried out” does not answer the
citizen’s question. “Lighting on Abai Street will be replaced by 15 October, with progress updates
every Friday” is more credible because it gives time, place and responsibility.

National symbolism is more delicate. Symbols can carry public meaning. A flag, language,
holiday, memorial date or civic slogan can connect local governance with dignity and shared
responsibility. But citizens can distinguish between meaningful symbolism and decorative
symbolism. A resident may respect national symbols and still distrust an akim who uses patriotic
language instead of explaining why heating failed, why a road repair was delayed or why a
contractor missed a deadline. Symbolism strengthens trust only when it is attached to service.
Detached symbolism becomes ritual language.
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Figure 2. Akim PR strategies and trust mechanisms

Figure 2 shows why no strategy is automatically successful. Proximity, technocratic
achievement and national symbolism each contain a plausible trust channel. The difficulty is that
each channel also contains a failure path. The citizen does not evaluate only the message’s
declared meaning. The citizen evaluates the relation between message and reality. If the relation
is weak, the strategy turns into evidence of performance.

The expected qualitative responses should make this visible. Respondents who trust
proximity content may write that the akim “came to the place,” “heard people” or “saw the
problem.” Respondents who distrust it may write that “the people looked selected,” “the camera
was more important” or “there was no deadline.” Respondents who trust technocratic content
may mention numbers, named objects and concrete outputs. Respondents who distrust it may
say that the post sounds like a report, not a response. Respondents who accept national
symbolism may connect it with dignity and shared duty. Respondents who reject it may say that
patriotic words do not solve a local problem.

The staging penalty should appear most strongly in proximity communication. This is not
because proximity is weak. It is because proximity promises authenticity more directly than the
other strategies. When authenticity is promised and then doubted, disappointment is stronger. A
cold administrative notice may not inspire much trust, but it also does not pretend to be
emotionally close. A staged proximity post promises closeness and then reveals control. That is
why it can damage trust more sharply.

Technocratic achievement is less emotionally risky, but it can still fail. Its failure is often
cognitive rather than theatrical. Citizens may not accuse it of staging, but they may find it
irrelevant. Numbers without location, deadlines or public meaning do not become competence.
They remain report language. The strongest technocratic message is not the one with the largest
number. It is the one where the citizen can understand how the number changes daily life.

National symbolism produces the most context-dependent result. It may work well during
ceremonial moments, national holidays, memorial events or civic campaigns. It may work poorly
when citizens expect practical answers. If a post about a utility failure is written mainly through
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symbolic language, the message can look evasive. The problem is not the symbol. The problem is
substitution.

Discussion

The central concept of the article is the staging penalty. It refers to the decline in trust that
occurs when citizens perceive official communication as arranged mainly for image. This penalty
is not the same as general political distrust. A citizen may respect the akim’s office and still reject
a staged scene. A resident may value state symbols and still dislike a symbolic post that avoids a
practical answer. The staging penalty is specific: it appears when the form of communication
suggests that public appearance has replaced public response.

This concept explains why technically professional PR can fail. A video may be well shot,
visually clean, emotionally warm and distributed through the right channels. It may still damage
credibility if citizens read it as pokazukha. In that case, professional quality becomes ambiguous.
The more polished the performance, the more visible the arrangement. A scene that is too perfect
can look less trustworthy than a rough but specific explanation.

Proximity is exposed to this risk because it uses the language of human closeness. The akim
walks with residents, listens, nods, gives instructions, stands near the problem. These signals can
build trust if they look real. They can destroy it if citizens detect choreography. A resident speaking
freely may strengthen the scene even if the question is uncomfortable. A silent group standing
around the akim may weaken it because citizens recognize the visual grammar of managed
approval.

Technocratic achievement has a different problem. It can produce confidence, but only
when administrative output becomes public meaning. A road is not an indicator for residents. It is
a safer route, less mud, fewer damaged cars, shorter travel time, easier access to school and less
irritation in local chats. A repaired school is not only a completed object. It is warmth, capacity,
sanitation, safety and dignity. Akim PR should translate outputs into consequences. Without
translation, technocracy looks like upward reporting.

National symbolism requires restraint. In Kazakhstan, symbols of statehood, language and
unity have real public weight. They should not be treated as empty decoration. However, symbols
cannot repair the gap between post and reality. A citizen may feel pride in national symbols while
still demanding accountability from an akim. Symbolic language is strongest when it deepens
responsibility. It is weakest when it covers administrative silence.

The concept of bedel gives the issue a cultural layer. Bedel can support governance
because reputation helps officials coordinate actors, manage conflict and signal authority. But
bedel becomes dangerous when reputation protection becomes the primary purpose of
communication. In that case, PR begins to defend the official’s image rather than explain the public
problem. Citizens often notice this before researchers do. They do not need theory to recognize
when the caption is about the akim rather than about the street, school, clinic or resident.

The same logic applies to pokazukha. A pokazukha scene is not necessarily fabricated from
nothing. There may be a real meeting, a real inspection, a real object and a real official decision.
The problem is selective arrangement. The frame shows control and removes uncertainty. It shows
agreement and hides disagreement. It shows activity and hides delay. It shows the akim and
weakens the citizen. This is why staged communication can be formally true and still socially
untrustworthy.
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Figure 3. The staging penalty model

Figure 3 changes the evaluation logic of akim PR. Reach is not the final indicator. A post
can have high visibility and low trust. A video can be widely shared because it is useful, but also
because citizens are angry. A message can look positive in formal reporting and negative in public
interpretation. The key question is whether visibility is supported by evidence. If yes, visibility
strengthens governance. If no, visibility becomes reputational exposure.

The practical implication is clear: the public problem must be more visible than the official
image. If every post centers the akim, citizens begin to read communication as personal PR. If the
post centers the problem, affected residents, responsible unit, timeline and follow-up,
communication becomes institutional. The akim remains accountable, but the message no longer
depends on personal image alone.

Practical Recommendations

Akimat communication should be redesigned around verifiability. Every post about a local
problem should answer five questions: what happened, where it happened, who is responsible,
what decision was made and when the next update will appear. These are not bureaucratic details.
They are trust infrastructure.
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Table 7. From image-centered PR to trust-oriented communication

Weak
habit

communication

Why it damages trust

Stronger alternative

The akim is placed at the
center of every story

The public problem becomes
background to personal
image

Put the problem, affected
residents and decision pathway at
the center

Captions praise “constant
control” without evidence

Citizens cannot verify what
control means

Give place, date, responsible unit
and follow-up deadline

Residents appear but do
not speak

Proximity looks staged

Include real questions, brief citizen
guotes and visible disagreement
when relevant

Numbers are reported
without everyday meaning

Technocratic ~ competence
looks like upward reporting

Translate indicators into daily
consequences for residents

Symbols replace practical | National language looks | Tie symbols to public duty, service
explanation decorative quality and concrete responsibility
Mistakes are hidden The institution looks | Explain constraints, delays and

corrective measures

Link each problem post to a
request, consultation or complaint
channel

artificially perfect
Communication
one-way

Feedback route is absent remains

The first recommendation is to reduce hero-centered captions. The akim should not be the
only active subject of every sentence. A strong public post does not need to repeat that the akim
“personally controls” everything. It should show what is controlled, by whom, until what date and
how citizens can check progress.

The second recommendation is to introduce an evidence bundle for problem-related
posts. A road post should name the street, project stage, responsible unit, deadline and feedback
channel. A school post should include capacity, location, safety status and unresolved work if any
remains. A meeting post should mention the questions raised, the decisions made and the next
reporting date. Such details may look less cinematic than a polished video, but they are more
resistant to cynicism.

The third recommendation is to separate ceremonial communication from problem-
solving communication. National-symbolic language is appropriate on national holidays, memorial
dates and civic rituals. It should be used with restraint in posts about practical problems. If
residents are angry about water, heating, drainage, safety or transport, administrative clarity must
come first. Symbolism may support responsibility. It should not replace it.

The fourth recommendation is to introduce a staging-risk review before publication. The
guestion is not whether the post looks attractive. The question is whether it can survive citizen
verification.
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Figure 4. Authenticity Stress Test for akimat communication

The Authenticity Stress Test is deliberately simple. It can be used by a press secretary,
department head or external communication consultant before publication. It does not prohibit
emotional or symbolic communication. It asks whether the message contains enough public
substance to avoid becoming pokazukha. If the problem is vague, the evidence is missing, the
citizen is silent and the next step is absent, the post should be rewritten.

The fifth recommendation is to change internal communication indicators. Press services
should not be evaluated only by number of posts, positive coverage or reach. More useful
indicators include reduction of repeated questions, clarity of deadlines, response speed, correct
use of complaint channels, number of public corrections issued and citizen understanding of
procedures. Communication must be tied to service quality.

The sixth recommendation concerns language quality. In Kazakhstan’s bilingual public
sphere, Kazakh and Russian versions of akimat communication must be equally precise, respectful
and complete. Mechanical translation signals institutional carelessness. When one language
version is polished and another is weak, citizens may interpret it as unequal respect. Language
quality is therefore not cosmetic. It is part of trust.

Future Research

Future research should implement the proposed experiment with real respondents across
different regions of Kazakhstan. Regional comparison is necessary because residents of large cities,
regional centers, small towns and rural districts may interpret akim communication differently. In
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large cities, citizens may be more accustomed to social media criticism and more skeptical of
polished PR. In smaller settlements, personal contact and local reputation may shape perception
more strongly.

A second direction concerns language effects. The same stimulus should be tested in
Kazakh and Russian with equal semantic content and comparable tone. This would show whether
language, translation quality and communicative respect affect perceived sincerity, competence
and staging. In Kazakhstan, language is not only a medium. It is also a sign of institutional attitude.

A third direction concerns platform logic. Instagram, TikTok, Telegram, Facebook and
official websites create different expectations. A message acceptable on an official website may
look lifeless on Instagram. A short emotional video may work on TikTok but appear unserious in a
formal institutional channel. Future experiments should test the same PR strategy across
platforms.

A fourth direction concerns visual cues. Camera angle, distance between the akim and
residents, clothing, music, editing rhythm, microphones, position of citizens and use of state
symbols may all influence perceived staging. A visual experiment could keep the text constant
while changing the image. This would show whether citizens respond more strongly to words,
visuals or their mismatch.

A fifth direction concerns longitudinal trust. A single post may produce a temporary
perception, but trust accumulates through repeated encounters. A panel design could test
whether evidence-based communication over several months increases trust more than repeated
image-centered communication. This would be closer to real governance, where citizens judge
akims through sequences of promises, delays, corrections and outcomes.

A sixth direction concerns behavioral validation. Survey answers should be compared,
where ethically possible, with actual civic behavior: willingness to submit a request, register for a
public meeting, use an official portal or ask for clarification through formal channels. Trust
becomes administratively meaningful when it changes how citizens interact with institutions.

Conclusion

Akim PR works only when visibility is attached to verifiable governance. Proximity to
people, technocratic achievement and national symbolism are not weak strategies by themselves.
Each has a legitimate trust mechanism. Proximity can humanize local executive power.
Technocratic achievement can show administrative competence. National symbolism can connect
local governance with civic identity and public responsibility. The problem begins when these
strategies produce appearance without evidence.

The staging penalty is the key risk. When citizens perceive pokazukha, communication
turns against its own purpose. A polished video becomes proof of distance. A symbolic caption
becomes proof of avoidance. A public meeting becomes proof of choreography. Bedel, which can
support authority, becomes fragile when protected through performance rather than earned
through response.

The proposed survey-experimental design offers a disciplined way to test this problem. It
compares three strategies under controlled conditions and measures trust, sincerity, competence,
integrity, perceived staging, sharing intention and civic contact intention. This approach moves
evaluation away from likes and views toward causal interpretation. It asks whether
communication makes citizens more willing to believe, share and interact with the akimat.

For Kazakhstan, the issue has wider significance. Citizens encounter the state through local
infrastructure, public services and official communication. A single akim post may look small, but
thousands of such posts form the everyday image of government. They teach citizens whether
authority performs or responds, whether it decorates reality or explains it, whether it protects
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reputation or solves problems. PR becomes public communication only when it helps citizens see,
check and use governance. Everything else is visibility without trust.
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Abstract

The development of practical and life skills represents an important component of the education
of pupils with autism spectrum disorder. Educational activities based on real-life situations can
provide opportunities for the development of independence, motor coordination, attention,
communication and social interaction. The paper presents a pedagogical experiment focused on
the development of practical and culinary skills of pupils with autism spectrum disorder through
baking activities. The experiment was implemented in a special primary school and was based on
structured learning, visual support, individualisation and gradual sequencing of individual work
tasks. Particular attention was paid to the adaptation of the activity to the individual abilities,
sensory characteristics and level of independence of the pupils. The results of the pedagogical
observation indicate that baking can represent a meaningful educational activity through which
pupils with autism spectrum disorder acquire practical experience applicable in everyday life. At
the same time, the activity creates opportunities for developing autonomy, concentration, fine
motor skills, following sequential instructions and experiencing success in a meaningful activity.

Keywords:
autism spectrum disorder, pedagogical experiment, baking, life skills, practical skills, structured
learning, special education

1 Introduction

The education of pupils with autism spectrum disorder requires the systematic development of
not only academic knowledge but also practical skills that are applicable in everyday life. The ability
to perform simple everyday activities independently represents an important prerequisite for
increasing the individual's autonomy and participation in family, school and community life.
Practical activities provide pupils with autism spectrum disorder with opportunities to acquire
knowledge through direct experience. Unlike activities based predominantly on verbal instruction,
practical tasks allow pupils to observe, imitate, repeat and gradually master individual steps of a
specific activity. This approach may be particularly relevant for pupils who benefit from visual
support and clearly structured learning situations (Magova & Hrcova, 2020).
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Baking represents one of the activities that can connect educational, practical and social
dimensions. The preparation of food requires following a sequence of steps, manipulating
materials and tools, maintaining attention, observing safety and hygiene rules and responding to
changes during the activity. At the same time, the activity provides sensory experiences associated
with touch, smell, taste, colour and movement.

Gustin et al. (2020) point out that cooking and baking activities may support autonomy and
independence in individuals with autism spectrum disorder. Jasmin et al. (2009) also emphasise
the importance of motor skills in everyday activities, including manipulation of objects and
materials. In this context, baking can be understood not merely as a leisure activity, but as an
educational situation in which several areas of the pupil's development can be stimulated
simultaneously (Tavassoli & Baron-Cohen, 2012, Magova & Kovacova, 2024).

The aim of the presented paper is to describe a pedagogical experiment focused on the
development of practical and life skills of pupils with autism spectrum disorder through baking.
Attention is paid particularly to the organisation of the activity, the adaptation of individual tasks,
the use of visual support and the possibilities of individualising the educational process (Magova,
2024b).

2 Baking as an educational activity for pupils with autism spectrum disorder

Baking is a complex activity consisting of a sequence of relatively simple tasks. These may include
preparing the working environment, putting on protective clothing, washing hands, preparing
ingredients, measuring quantities, mixing ingredients, kneading dough, rolling, cutting,
decorating, baking and subsequently cleaning the workplace.

From the perspective of special education, the importance of baking lies particularly in the
possibility of dividing a complex activity into smaller and clearly defined steps. The pupil can
therefore gradually acquire individual components of the activity and subsequently combine them
into a meaningful whole.

An important aspect is the use of visual support. A recipe intended for a pupil with autism
spectrum disorder should correspond to the pupil's level of understanding and should contain
clearly arranged information. Visual cards, photographs, symbols or other forms of visual
sequencing can show the pupil what activity is currently being performed and what will follow.
Structured learning can therefore reduce uncertainty and support orientation in the activity. The
predictable sequence of individual steps may be particularly useful for pupils who experience
difficulties when faced with unexpected changes or extensive verbal instructions.

At the same time, baking offers opportunities for developing fine motor skills. Manipulation with
a spoon, bowl, dough, rolling pin, cookie cutters or decorating tools requires different levels of
precision and coordination. Individual activities can therefore be selected according to the current
abilities of the pupil.

The sensory dimension of baking should also be considered. Pupils may encounter different
textures, smells, temperatures, sounds and visual stimuli. For some pupils these experiences may
be pleasant and motivating, while for others they may represent a source of discomfort.
Therefore, the sensory characteristics of each pupil need to be considered when planning the
activity.

3 Pedagogical experiment — baking with pupils with autism spectrum disorder

The pedagogical experiment was implemented in the conditions of a special primary school. Pupils
with autism spectrum disorder participated in the activity under the guidance of a special
education teacher, teaching assistant and professional cook.
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The main objective of the activity was to develop practical and culinary skills through the
preparation of gingerbread cookies. The activity was based on the principles of structured learning
and was adapted to the individual abilities and needs of the participating pupils.
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Table 1: The preparation of the activity consisted of several stages

1. familiarisation with the planned activity

2. preparation of the working environment

3. preparation of ingredients and tools

4, gradual realisation of individual work tasks

5. baking and observation of the result

6. packaging and presentation of the finished products

Source: Author's own elaboration based on the results of the pedagogical experiment

The activity was intentionally structured so that each pupil could participate according to their
individual possibilities. Not every pupil performed all tasks independently. The level of assistance
was adjusted according to the specific abilities of the pupil and the difficulty of the particular
activity (Figure 1).

Figure 1: Sequence of Steps in the Pedagogical Experiment

I
A Final stage

A I || of the

I Sensory and experiment
— motor (3.5)
I Realisation aspects of
A Seloction of of the baking the activity
1k heeer(; Cli)n 0 activity (3.3) (3.4)

: pe
Preparation and
of pupils adaptation of
(3.1) tasks (3.2)

Source: Magovd & Kovacovad (2024)

3.1 Preparation of pupils

Before beginning the baking activity, pupils were introduced to the environment and the planned
sequence of activities. Attention was also paid to hygiene and safety rules.

The pupils were familiarised with protective clothing and the basic organisation of the workplace.
Washing hands before handling food was included as an integral part of the activity. The
preparation phase was important not only from the perspective of hygiene but also as a means of
establishing a predictable structure.

Visual information was used to support understanding of the individual steps. The sequence of
activities provided pupils with an overview of what would happen during the baking process and
reduced the need for extensive verbal explanations.
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3.2 Selection of the recipe and adaptation of tasks

The recipe was selected with regard to the abilities of the pupils. The number of ingredients and
the complexity of the individual steps were adapted so that pupils could actively participate in the
preparation process.

An important principle was the division of the activity into smaller units. Instead of presenting
baking as one complex task, individual pupils were provided with clearly defined activities such as
mixing ingredients, rolling dough, cutting shapes or decorating the finished products.

Such an approach makes it possible for the pupil to experience success even when independent
completion of the entire activity is not yet possible.

3.3 Realisation of the baking activity

During the baking process, pupils participated in individual practical tasks. They manipulated
ingredients and tools, followed the visual sequence and gradually completed the assigned
activities.

The degree of independence varied between pupils. Some pupils were able to perform individual
activities independently, while others required verbal, visual or physical assistance. The assistance
was gradually reduced whenever the pupil demonstrated sufficient competence to continue
independently.

An important observation was that the pupils were able to remain engaged in an activity for which
they could immediately see a meaningful result. The transformation of individual ingredients into
a final product created a clear connection between the activity performed and its outcome.

The baking activity also created opportunities for social interaction. Pupils shared the working
environment, waited for their turn, used common tools and observed the activities of their peers.
In this way, the activity went beyond the development of individual practical skills and created a
natural situation for practising social behaviour.

3.4 Sensory and motor aspects of the activity

Baking provides a rich range of sensory experiences. Pupils came into contact with different
textures and materials, including flour, dough and decorating materials. They also experienced
different smells and visual changes during the preparation and baking process.

The sensory dimension of the activity needed to be approached individually. While some pupils
were willing to manipulate the dough directly, others could require an alternative form of
participation. Individualisation was therefore essential to ensure that sensory experiences
remained manageable and did not prevent participation in the activity.

From the motor perspective, baking provided opportunities for developing fine motor
coordination and visual-motor integration. Activities such as mixing, rolling, pressing, cutting and
decorating required different forms of manipulation and precision.

3.5 Final stage of the experiment

The baking activity was completed by dividing, packaging and presenting the finished gingerbread
cookies. The pupils could observe the final result of their work and participate in its preparation
for presentation.

The products were subsequently presented to parents during a Christmas school event. This final
stage gave the activity a social dimension and created an opportunity for pupils to experience the
value of their own work.

The finished product therefore became more than the outcome of a practical task. It represented
visible evidence of the pupil's participation, effort and ability to contribute to a shared activity.
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4 Observations from the pedagogical experiment

The pedagogical experiment demonstrated several areas that can be considered important in the
development of practical and life skills of pupils with autism spectrum disorder. The baking activity
represented a complex educational situation in which several skills were developed
simultaneously. The individual tasks were interconnected and required pupils to follow a
sequence, manipulate materials and tools, maintain attention, respond to instructions and
participate in a shared activity. At the same time, the activity was adapted to the individual abilities
of the pupils, which made it possible to observe different levels of independence and different
forms of participation.
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Table 2: Observations from the pedagogical experiment

The second area was independence. The
activity created opportunities for pupils to
perform selected tasks without direct

The first area was following a sequence of
activities. Baking required pupils to follow &
specific order of steps. Visual sequencing

supnorted orientation and heloed pupils assistance. Even partial independence in a
c{)p dth . fph pupt! specific task can represent an important step.
UGG pro(g4r els)s10n UALGEIN] towards greater autonomy in everyday life

(4.2).

The fourth area was attention and
oncentration. The meaningful nature of th
activity and the expectation of a tangible
result contributed to maintaining pupils'
engagement (4.4).

The third area was motor development.
Manipulation with ingredients and tools

supported fine motor coordination and
visual-motor integration (4.3).

he fifth area was social interaction. Share

preparation created natural opportunities for

communication, cooperation and respecting
the activities of others (4.5).

Source: Author's own elaboration based on the results of the pedagogical experiment

4.1 Following a sequence of activities

The first area concerned the pupils' ability to follow a sequence of activities. Baking is inherently
structured and requires individual steps to be performed in a particular order. Pupils first
prepared the working environment and ingredients and subsequently participated in individual
stages of the preparation process. The activity therefore provided a natural opportunity to
practise understanding and following a sequence.

For pupils with autism spectrum disorder, a clearly defined sequence can support orientation
within an activity and reduce uncertainty about what is expected. In the pedagogical experiment,
the baking procedure was divided into smaller and clearly identifiable tasks. Visual support was
used to make the sequence more understandable and to provide pupils with information about
the current and subsequent activity.

The use of a sequential structure also enabled the pupils to gradually become familiar with the
organisation of the activity. Instead of receiving the entire task as one complex instruction, pupils
were guided through individual steps. This approach made it possible to adapt the amount of
information provided to the individual pupil and to offer assistance only where it was needed.
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Following the sequence was therefore not understood merely as completing a recipe, but as an
opportunity to practise orientation, predictability and gradual completion of a complex practical
activity.

4.2 Independence

The second area was the development of independence. Baking provided pupils with
opportunities to perform selected activities without direct assistance from an adult. The level of
independence differed between individual pupils and also between particular tasks. While some
activities could be performed independently, others required verbal, visual or physical assistance.
An important principle of the pedagogical experiment was therefore not to expect all pupils to
complete the entire baking process independently. Instead, the focus was placed on identifying
those tasks that each pupil could perform independently or with only limited support. This
approach allowed the pupils to experience success in activities corresponding to their current
abilities.

Even partial independence in a specific task can represent an important step towards greater
autonomy in everyday life. Activities such as preparing ingredients, manipulating tools, mixing
materials, rolling dough or decorating the finished product can be transferred to other practical
situations. Baking therefore created a context in which pupils could practise not only an individual
skill but also the experience of acting independently and contributing to the completion of a
shared task.

The experiment also showed the importance of appropriately adjusting assistance. Where pupils
demonstrated sufficient competence, support could be reduced, allowing them greater
responsibility for the activity. Independence was therefore understood as a gradual process rather
than as a requirement to perform the entire activity without assistance.

4.3 Motor development

The third area concerned motor development. Baking involves a range of movements requiring
different levels of precision, coordination and manipulation. Pupils worked with ingredients and
various tools, which provided opportunities to practise fine motor skills and visual-motor
coordination (Kovacova, 2024; Magova & Kovacova, 2024).

Activities such as stirring, pouring, manipulating dough, rolling, pressing, cutting or decorating
required pupils to coordinate visual information with hand movements. The different tasks also
allowed pupils to encounter various levels of resistance and different forms of manipulation. Such
experiences provided opportunities for practising controlled movements within a meaningful
practical activity (Bréiakovéd & Carnickd, 2024).

The motor dimension was closely connected with the functional character of the activity. Unlike
isolated motor exercises, the movements were performed for a specific purpose. The pupil could
immediately see the result of the action, for example when dough was rolled out, a shape was cut
or a finished product was decorated. This connection between movement and a visible outcome
provided a meaningful context for practising motor skills.

The level of motor involvement was adapted to individual abilities. Some pupils were able to
manipulate materials independently, whereas others required assistance with particular
movements or tools. The activity therefore allowed different levels of motor participation while
maintaining the common goal of completing the baking process.

4.4 Attention and concentration

The fourth area was attention and concentration. The meaningful character of the activity and
the expectation of a tangible result created conditions that supported pupils' engagement in the
baking process. The activity had a clearly identifiable beginning, sequence and final outcome,
which provided pupils with a concrete framework for participation.
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The individual stages of baking required pupils to attend to instructions, observe the materials
being used and focus on the task currently being performed. In some activities, pupils also had to
wait for the next step or observe the actions of another person before continuing with their own
task.

An important motivational element was the visible transformation of the ingredients into a final
product. Pupils could observe that their actions had a direct relationship with the emerging
result. This may be particularly meaningful in educational activities where the connection
between an action and its outcome is immediately visible.

At the same time, attention was supported by dividing the complex baking activity into shorter
and more manageable tasks. This made it possible to adjust the duration and complexity of
individual activities according to the pupils' current abilities (Bre¢iakova & Carnicka, 2024). The
focus was therefore not on maintaining attention for an identical period of time in all pupils, but
on enabling each pupil to remain meaningfully engaged for as long as was appropriate.

4.5 Social interaction

The fifth area was social interaction. Although individual baking tasks could be performed
independently, the activity took place within a shared social environment. Pupils worked alongside
their peers and adults, shared the working space and used common materials and tools.

The shared nature of the activity created natural opportunities for communication and
cooperation. Pupils had to respond to instructions, request or accept assistance, wait for access
to particular materials and observe the activities of other participants. These situations provided
opportunities to practise socially appropriate behaviour within a meaningful context (Brc¢iakova
&Carnicka, 2025).

The social dimension of the activity was also connected with the final outcome. The finished
gingerbread products were subsequently presented to parents during a Christmas school event.
This provided pupils with an opportunity to experience the social value of their work and to
participate in an activity whose result was intended not only for themselves but also for other
people.

The experiment therefore demonstrated that baking can create opportunities for social
interaction without making social interaction the sole objective of the activity. Communication
and cooperation emerged naturally from the practical requirements of the task. For pupils with
autism spectrum disorder, such naturally occurring situations can provide meaningful
opportunities to practise interaction, participation and shared activity.

Overall, the pedagogical experiment showed that baking can be viewed as a multidimensional
educational activity. The individual areas — following a sequence, independence, motor
development, attention and concentration, and social interaction — were not developed
separately but were interconnected throughout the activity. The value of baking therefore lies
precisely in its ability to combine several developmental and educational objectives within one
meaningful practical experience.

5 Recommendations for educational practice

Based on the pedagogical experiment, several recommendations can be formulated for the
implementation of baking activities with pupils with autism spectrum disorder.

The activity should be structured into clearly defined steps and, where appropriate, supported by
visual materials. The complexity of the recipe should correspond to the individual abilities of the
pupils. It is appropriate to begin with simple activities and gradually increase their difficulty.

The teacher should also consider the sensory characteristics of individual pupils. Activities
involving direct contact with specific materials should not be forced. Alternative forms of
participation can be offered when a pupil experiences sensory discomfort.
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It is also recommended to provide pupils with opportunities for choice. They may, for example,
select a decorating tool, colour or particular activity. Choice-making supports autonomy and gives
the pupil greater control over the activity.

Assistance should be individualised and gradually reduced whenever the pupil demonstrates
sufficient competence. The objective should not be the perfect execution of the recipe but the
gradual development of practical independence.

Baking activities can also be connected with other areas of education. Pupils can practise counting
ingredients, recognising quantities, understanding time, reading visual symbols, naming
ingredients, following safety rules and communicating with peers.

Conclusion

The presented pedagogical experiment focused on the development of practical and life skills of
pupils with autism spectrum disorder through baking activities. The activity was implemented in
the conditions of a special primary school and was based on the principles of structured learning,
visual support, individualisation and gradual sequencing of individual work tasks (Kovacova, 2024;
Magova & Kovacova, 2024). The main value of the experiment was not only in the preparation of
the final product, but particularly in the process through which pupils participated in a meaningful
practical activity. Baking provided a context in which pupils could perform individual tasks
according to their abilities, experience the consequences of their own actions and participate in a
shared educational situation.

The findings and observations obtained during the pedagogical experiment indicate that baking
can represent a meaningful educational activity for pupils with autism spectrum disorder. Its
educational potential is associated with the fact that it naturally combines several areas of
development. During the activity, pupils were required to follow a sequence of steps, manipulate
ingredients and tools, maintain attention, respond to instructions and participate in a shared
activity. These individual areas were interconnected rather than developed separately. The baking
process therefore created a complex educational situation in which practical, motor, cognitive and
social aspects could be addressed simultaneously.

One of the important aspects of the activity was the possibility of developing pupils'
independence. The pupils did not have to complete the entire baking process independently.
Instead, the activity was divided into individual tasks, and the level of assistance was adapted to
the abilities of each pupil. Some pupils were able to complete particular activities independently,
whereas others required different forms of support. Such an approach corresponds to the
principle of individualisation, which is particularly important in the education of pupils with autism
spectrum disorder. The objective was not to achieve an identical level of performance among all
pupils, but to enable each pupil to participate according to their current abilities and possibilities.
This aspect is also important from the perspective of the development of life skills. Independence
is not necessarily represented by the complete independent performance of a complex activity. It
may also develop through the gradual acquisition of individual components of an activity.
Preparing ingredients, mixing materials, manipulating tools, rolling dough, cutting shapes or
decorating the final product can each represent an individual learning opportunity. When these
individual experiences are repeated and gradually connected, they may contribute to the
development of practical competence applicable to everyday situations. Baking can therefore be
understood as an activity through which pupils have an opportunity to practise not only a specific
culinary task but also a broader ability to participate in practical activities (Kucerka & Nagy Rassu,
2025).

Another important dimension of the pedagogical experiment was the use of structure and
visualisation. The baking process consists of a clearly identifiable sequence, which makes it
suitable for structured educational activities. For pupils with autism spectrum disorder,
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predictability and clarity of the task may be particularly important. The visualisation of individual
steps provided pupils with information about the activity and supported their orientation within
the process. Instead of presenting baking as one complex task, the activity was divided into smaller
units that could be gradually completed.

The use of visual support also contributed to the organisation of the educational situation. Pupils
could focus on the activity that was currently being performed rather than having to remember
the entire procedure at once. This approach can be particularly useful when working with pupils
who experience difficulties in processing extensive verbal information. At the same time, the
structure of the activity did not mean that all pupils were expected to perform the same tasks in
exactly the same way. The structure provided a framework within which individualisation could
take place.

The motor dimension of baking should also be emphasised. Manipulation with ingredients and
tools required pupils to use different forms of movement and coordination. Activities such as
mixing, pouring, rolling, pressing, cutting or decorating created opportunities for fine motor
activity and visual-motor coordination. Importantly, these motor activities were performed in a
meaningful context. Pupils were not completing isolated motor exercises but were using their
movements to achieve a specific and visible result. The connection between the movement
performed and the resulting product could provide pupils with a clear understanding of the
purpose of the activity.

The pedagogical experiment also demonstrated the importance of attention and concentration
within a practical educational situation. Baking required pupils to focus on individual tasks, observe
instructions and remain engaged throughout the process. The meaningful character of the activity
was particularly relevant in this respect. The pupils could observe the transformation of individual
ingredients into a final product, which provided a concrete outcome of their participation. The
activity therefore had a clearly recognisable beginning, sequence and conclusion.

At the same time, attention and concentration should be considered in relation to the individual
characteristics of pupils with autism spectrum disorder. It would not be appropriate to expect all
pupils to remain engaged for the same length of time or to perform the same number of tasks.
The educational value of the activity therefore lies in the possibility of adapting its duration,
complexity and level of assistance. Such individualisation allows the pupil to participate without
creating unnecessary pressure to achieve a uniform performance.

An important dimension of the experiment was also social interaction. Although individual tasks
could be completed independently, baking was realised within a shared educational environment.
Pupils worked alongside their peers and adults, shared the working space and participated in a
common activity. This created natural opportunities for communication, cooperation and
practising socially appropriate behaviour.

The social dimension of baking is particularly relevant when considering the broader context of
inclusive education. Inclusion cannot be understood solely as the physical presence of a pupil with
special educational needs in a mainstream or shared educational environment. It also concerns
the pupil's participation in activities, opportunities for interaction, acceptance by others and the
possibility of contributing to a shared experience (Kovacova, 2019; Bakhytzhankyzy & Bolatovna,
2026). From this perspective, meaningful practical activities can provide opportunities for pupils
with autism spectrum disorder to participate in the life of the educational community in ways that
correspond to their abilities.

Inclusive education is based on the principle that pupils with different abilities and educational
needs should have opportunities to participate in education and social life without unnecessary
barriers. In the case of pupils with autism spectrum disorder, this requires an understanding of
their individual characteristics and the adaptation of educational activities to their needs. The aim
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is not to eliminate differences between pupils but to create conditions in which these differences
do not prevent meaningful participation.

The baking activity presented in this paper can therefore be viewed as one possible example of an
inclusive educational approach. The activity allowed pupils with autism spectrum disorder to
participate in a common and socially meaningful activity while maintaining an individualised level
of support. The pupils did not have to perform all tasks identically. Instead, they could contribute
according to their abilities. Such an approach makes it possible to connect individualisation with
participation, which represents an important principle of inclusive education.

Inclusion in this context also concerns the role of the teacher and other educational professionals
(Kovacova, 2019). The implementation of a practical activity requires the ability to identify the
level of assistance needed by individual pupils and to modify the task accordingly. The adult's role
is therefore not limited to providing instructions. It includes observing the pupil, assessing the level
of independence, providing appropriate support and creating opportunities for the pupil to
perform tasks independently whenever possible.

The pedagogical experiment also highlights the importance of avoiding an overly performance-
oriented understanding of educational activities. In the case of pupils with autism spectrum
disorder, success cannot be assessed solely according to whether the pupil has completed the
entire activity without assistance. A pupil who independently completes one stage of the process
may have achieved an important educational objective. Similarly, participation in a shared activity,
accepting assistance, following one instruction or successfully completing a practical task may
represent meaningful progress from the perspective of the individual pupil.

The final stage of the baking activity further strengthened the meaningful character of the
experience. The gingerbread products were divided, packaged and subsequently presented to
parents during a Christmas school event. This created an opportunity for pupils to experience that
their activity had value beyond the immediate educational situation. Their work became
something that could be presented to and shared with other people. Such an experience can
support the perception of one's own contribution and participation in a wider social context.

The fact that some pupils with autism spectrum disorder did not subsequently consume the
prepared gingerbread products is also noteworthy. Their participation in the activity was
nevertheless active and meaningful. This observation suggests that the value of baking as an
educational activity does not depend exclusively on the consumption of the final product. The
process itself can provide opportunities for participation, sensory experience, practical learning,
interaction and the experience of creating something tangible.

From the perspective of special education, this observation is important because it draws
attention to the distinction between the purpose of an activity and its final product. The
educational objective of baking was not simply to prepare food. The activity created a situation in
which pupils could practise practical skills, follow a sequence, manipulate materials, participate
with others and experience the result of their own work. The final product was therefore one
component of a broader educational process.

Baking can also be considered in relation to the development of autonomy. Everyday life consists
of numerous practical activities that require a person to understand sequences, use tools, follow
instructions and complete tasks. For pupils with autism spectrum disorder, opportunities to
practise these skills in structured educational situations can be meaningful. The baking activity
represents one example of how an ordinary everyday activity can be transformed into an
educational opportunity.

However, the implementation of baking activities requires respect for individual differences
among pupils with autism spectrum disorder. The level of communication, motor abilities,
independence, attention, sensory characteristics and ability to follow instructions may differ
considerably between individual pupils. Consequently, there is no single procedure that would be
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equally suitable for all pupils. The activity needs to be planned and modified according to the
individual characteristics of the participants.

Individualisation should therefore be regarded as an essential principle rather than an additional
component of the activity (Hulovd, 2016). The same baking activity may contain different levels of
participation for different pupils. One pupil may prepare ingredients, another may mix them,
another may roll the dough, while another may participate primarily in decorating the finished
product. All these forms of participation can be considered meaningful when they correspond to
the individual abilities and educational needs of the pupil (Hulova, 2014).

The pedagogical experiment also indicates the importance of cooperation among the adults
involved in the educational process. The activity was realised in the presence of a teacher, teaching
assistant and professional cook. Such cooperation made it possible to provide pupils with the
necessary support during the individual stages of the activity. In educational practice, cooperation
among professionals may contribute to creating conditions in which pupils can participate safely
and meaningfully.

The presented experience should nevertheless be interpreted within the limits of the pedagogical
experiment. The purpose of the activity was to provide pupils with an educational experience and
to observe their participation and performance within the practical activity. The presented
observations should therefore not be interpreted as evidence of a statistically measured
improvement in individual skills. Rather, they illustrate the educational potential of baking and
provide examples of how the activity can be structured and adapted for pupils with autism
spectrum disorder.

From this perspective, further pedagogical attention may be directed towards the systematic
development of practical and life skills through everyday activities. Baking represents only one
possible activity. Similar principles can be applied to other areas of everyday life in which pupils
can gradually develop independence, follow structured procedures, participate in shared activities
and experience the consequences of their own actions.

The broader context of inclusion is particularly relevant in this respect. Inclusive education
requires educational environments in which pupils with autism spectrum disorder are not only
present but are also active participants. Practical activities can contribute to this participation by
creating situations in which different abilities can be used and where pupils can contribute to a
common outcome. The value of inclusion therefore lies not in requiring identical performance
from all pupils, but in creating opportunities for each pupil to participate in a meaningful way
(Hulova, 2016).

The presented pedagogical experiment demonstrates that baking can serve as a bridge between
special educational support, practical learning and social participation. It provides an opportunity
to connect individualised education with activities that have a clear meaning in everyday life. At
the same time, it can contribute to creating an educational environment in which pupils with
autism spectrum disorder are recognised as active participants who can learn, create, cooperate
and contribute according to their abilities.

In conclusion, baking can be considered a valuable educational activity for pupils with autism
spectrum disorder when it is appropriately structured, visualised and individualised. Its potential
lies in connecting practical experience with the development of independence, motor
coordination, attention, communication and social participation (Magova, 2024a). The activity can
also contribute to inclusive educational practice by creating opportunities for pupils with different
abilities to participate in a common meaningful experience.

The most important principle emerging from the pedagogical experiment is therefore not the
achievement of a perfect final product, but the possibility of active participation. For a pupil with
autism spectrum disorder, successfully completing one task, following one step of a sequence,
independently manipulating a tool, cooperating with another person or contributing to a shared
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product can represent a meaningful educational experience. Baking consequently offers a
practical context in which individual abilities can be recognised and gradually developed while
simultaneously creating opportunities for participation in the social environment of the school
(Magova & Kovacova, 2024).
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Abstract

The paper presents the results of a pilot evaluation of a motor programme designed to support
the development of motor competencies and motor performance in preschool children with
dyspraxia. The programme was developed as a systematically structured intervention aimed at
strengthening selected basic motor skills and supporting successful participation in movement
activities. The research sample consisted of five preschool-aged boys with dyspraxia who
participated in the programme over a three-month period, with three intervention sessions per
week. Selected motor competencies were assessed before and after the intervention using seven
motor tasks focusing on locomotor skills, jumping abilities, and balance. The results indicated a
positive change in the performance of all five participants. The mean total score increased from
15.4 points at baseline to 25.8 points at post-intervention assessment. The greatest improvement
was observed in hopping on the right leg and in two-foot jumping tasks. Due to the very small
sample size and the ordinal nature of the assessment, the Wilcoxon signed-rank test was used to
compare baseline and post-intervention scores. All five participants demonstrated a positive
direction of change in the total score. The two-tailed test yielded p = 0.0625, which did not reach
statistical significance at the a = 0.05 level. Given the directional hypothesis of improvement
following the intervention, the one-tailed test yielded p = 0.03125. The calculated effect size was
r=0.84, indicating a very large effect. The findings suggest a positive trend in the development of
the assessed motor competencies and provide preliminary support for the potential of a
systematically structured motor programme to enhance the motor performance of preschool
children with dyspraxia. However, due to the pilot nature of the study and the very small sample
size, the findings should be interpreted with caution and further investigated in a larger sample.

Keywords: dyspraxia, preschool age, motor competencies, motor performance, motor training,
motor coordination, pilot study

Introduction

Motor difficulties in children with dyspraxia represent an important area that requires attention
already during the preschool period (Kovacova & Hladush, 2024). Difficulties in motor
coordination, planning, and execution may affect the acquisition of basic motor skills and may also
influence the child’s overall physical activity (Carnicka, 2026), independence, and willingness to
participate in movement-based games and activities. The preschool period represents an
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important developmental stage for supporting the acquisition of basic motor competencies
through appropriately selected and systematically implemented motor activities (Kovacova &
Krska, 2024).

An important starting point, as emphasized by Hubindk (2025), is to respect the child’s natural
movement and to incorporate motor activities into play and everyday activities. Such an approach
creates opportunities for repeated practice of motor skills without placing excessive demands on
children with dyspraxia, while emphasizing the gradual achievement of success (Rassu Nagy,
2026).

The manifestations of dyspraxia may affect both gross and fine motor skills, balance, coordination,
accuracy, timing, and motor planning, with movement often being slower, less precise, or
appearing clumsy (Wang, Tseng, Wilson, & Hu, 2009). In everyday functioning, these difficulties
may become apparent in activities such as running, jumping, catching and throwing a ball, riding
a bicycle, manipulating objects, or performing graphomotor tasks. From an intervention
perspective, therefore, systematic practice of motor skills and, in particular, a task-oriented
approach are emphasized, as current research indicates that these approaches may support
improvements in motor competence and motor performance (Zwicker et al., 2012; Yu, Burnett, &
Sit, 2018; Gao, Yang, Xu, Huang et al., 2025).

A motor programme designed for children with dyspraxia should therefore not be based solely on
increasing physical performance, but primarily on developing the ability to successfully perform
specific motor tasks (Kovacova & Magova, 2025). Appropriate task difficulty, regularity, repetition,
progression, and individual adaptation of motor activities play an important role. At the same time,
creating positive experiences associated with the child’s own motor performance may contribute
to further participation in physical activities. These considerations provided the basis for the pilot
evaluation of a motor programme aimed at supporting the motor performance of preschool
children with dyspraxia. The programme draws on the principles proposed by Platt (2011) and is
designed to systematically develop selected basic motor competencies, particularly locomotor
skills, coordination, jumping activities, and balance. Attention is focused not only on overall
changes in motor performance but also on individual changes within the specific motor domains
assessed.

Characteristics of the Motor Programme for Preschool Children with Dyspraxia

In designing the motor programme, we drew on the structure of the motor programme described
by Platt (2011) as a strength and conditioning programme, which is designed to be implemented
over an eight-week period. Given the specific needs of children experiencing difficulties in motor
performance, the original programme was modified not only in terms of the number of repetitions
of individual exercises but also with regard to the duration of the intervention. The motor
stimulation period was extended to 16 weeks, allowing the programme to better accommodate
the individual pace of the children and their specific motor needs. For illustrative purposes, we
also present the individual exercises recommended by Platt (2011) for implementation during
specific weeks of the programme (Table 1).

The original version of the programme was presented by the authors (Kovacova & Magova, 2025)
at a symposium focused on dyspraxia as a potential tool for supporting and developing children
experiencing difficulties in motor performance, including children whose motor manifestations
may indicate the presence of developmental motor dyspraxia.
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Table 1. Motor Programme According to Platt (2011)

Week Specific exercises

Back-and-forth walking at a brisk pace (6 repetitions); Hopping on the right leg back
and forth at a brisk pace (2 repetitions); Hopping on the left leg back and forth at a
brisk pace (2 repetitions); Two-foot jumps back and forth at a brisk pace (2
repetitions).

Back-and-forth running (6 repetitions); Hopping on the right leg back and forth (6
2. | repetitions); Hopping on the left leg back and forth (6 repetitions); Two-foot jumps
back and forth (6 repetitions).

Back-and-forth running (6 repetitions); one race: running back and forth; Hopping on
the right leg back and forth while running (6 repetitions); hopping on the left leg back
and forth while running (6 repetitions); two-foot jumps back and forth while running

(6 repetitions); bench jumping (Phase 1) — 2 sets of 10 repetitions.

Back-and-forth running (6 repetitions); one race: running back and forth; relay race
with the class divided into two groups; hopping on the right leg back and forth while
running (6 repetitions); hopping on the left leg back and forth while running (6
repetitions); two-foot jumps (with both feet touching the ground between jumps),
followed by running back (6 repetitions); bench jumping (Phase 1) — 6 sets of 10
repetitions.

Back-and-forth running (6 repetitions); one race: running back and forth; relay race
with the class divided into two groups; hopping on the right leg back and forth while
running (6 repetitions); hopping on the left leg back and forth; two-foot jumps (with
both feet touching the ground between jumps), followed by running back (6
repetitions); bench jumping (Phase 1) — 6 sets of 10 repetitions; bench jumping (Phase
2) — 2 sets of 10 repetitions.

Back-and-forth running (6 repetitions); one race: running back and forth; relay race
with the class divided into two groups (2 repetitions); hopping on the right leg forward,
followed by running back (6 repetitions); hopping on the left leg forward, followed by
running back (6 repetitions); two-foot jumps (with both feet touching the ground
between jumps), followed by running back (6 repetitions); bench jumping (Phase 2) —
6 sets of 10 repetitions.

Back-and-forth running (6 repetitions); one race: running back and forth; relay race
with the class divided into two groups (2 repetitions); hopping on the right leg
forward, followed by running back (6 repetitions); hopping on the left leg forward,
followed by running back (6 repetitions); two-foot jumps (with both feet touching the
ground between jumps), followed by running back (6 repetitions); bench jumping
(Phase 2) — 9 sets of 10 repetitions.

Back-and-forth running (6 repetitions); one race: running back and forth; relay race
with the class divided into two groups (2 repetitions); hopping on the right leg
forward, followed by running back (6 repetitions); hopping on the left leg forward,
followed by running back (6 repetitions); two-foot jumps (with both feet touching the
ground between jumps), followed by running back (6 repetitions); bench jumping

(Phase 2) — 12 sets of 10 repetitions.
Source: Platt (2011), adapted by Kovacovad & Magovad (2025)

For the implementation of the motor programme, we assumed that the development of motor
competencies in children with dyspraxia may be complicated by difficulties in motor planning,
coordination, balance, and the execution of more complex movement sequences. Physical activity
may represent not only a means of developing motor skills but also an opportunity for children to
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gain positive experiences with their own bodies and motor performance. Repeated experiences
of successfully completing motor tasks may support not only motor performance itself but also
the child’s willingness to participate in further physical activities. From this perspective, we
consider it important to develop motor programmes that respect the individual abilities of each
child, the gradual acquisition of motor skills, and the need for appropriately provided feedback.

Research Design
The main aim of the pilot study was to evaluate the preliminary effect of the developed motor
programme on selected motor competencies in preschool children with dyspraxia.

The following partial tasks were derived from the main aim:

1.  to assess the level of selected motor competencies in the children before the start of the
programme;

2.  toimplement a systematic motor programme over a period of three months;

3. to assess the level of the monitored motor competencies after completion of the
programme;

4.  tocompare the pre-intervention and post-intervention results of individual participants;

5.  toassess the observed progress or regression in overall motor performance.

We assumed that participation in the structured motor training programme would result in an

increase in the level of the monitored motor competencies in all children with dyspraxia.

Given the pilot nature of the study, the research sample was selected purposively from

participants who met the predetermined eligibility criteria for participation in the programme.

The participants were characterized primarily in terms of their motor functioning and the

difficulties associated with their motor performance.

e Adam (P1). Adam demonstrated a history of atypical psychomotor development during early
childhood. He achieved independent walking at 15 months; however, his gait was unusual and
accompanied by frequent tripping, which also led to consideration of possible muscular
dystrophy. More pronounced difficulties were observed in the area of fine motor skills. His
entry into the first grade of primary school was postponed by one year.

e Bartholomew (P2). Pregnancy and early development proceeded without major
complications; however, his psychomotor development was delayed. He achieved
independent sitting at eight months and independent walking at 18 months. More
pronounced difficulties were observed in grasping and manipulating objects, and weaknesses
in fine motor skills persisted. His drawing skills were at the tadpole stage. Among physical
activities, he was able to use a scooter but was unable to ride a bicycle. His entry into the first
grade of primary school was postponed by one year.

e  Cyril (P3). Cyril's psychomotor development was mildly delayed, while walking and running
developed with only minimal delay. More pronounced motor difficulties began to emerge at
approximately three years of age, particularly in catching a ball, using a scooter, hopping on
one leg, and participating in physical activities in general. He refused to ride a bicycle.

e David (P4). David demonstrated delayed psychomotor development and overall difficulties in
motor performance, which had been present from early childhood. He was unable to ride a
bicycle or use a scooter. He avoided movement-based and ball games and, in situations
requiring active participation in physical activities, he often withdrew from the group.

e  Emil (P5). Emil's psychomotor development was delayed, and difficulties in motor functioning
had been present from early childhood. During activities, he also demonstrated a lower
willingness to cooperate and participate in physical activities. His entry into compulsory

primary education was postponed by one year.
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The motor programme was designed as a systematic intervention aimed at supporting the
development of basic motor competencies in children with dyspraxia. The programme was
implemented over a period of three months, with the motor intervention taking place three times
per week.
The programme focused primarily on:

e developing locomotor skills;

e developing coordination skills;

e practicing jumping and hopping activities;

e developing dynamic and static balance;

e improving coordination between the right and left sides of the body;

e repeated practice and stabilization of motor patterns.

Individual motor tasks were implemented with respect for the child’s individual level of ability. An
important principle of the programme was progression from simpler motor demands to more
complex ones, together with repeated practice.

The study was designed as a pilot intervention study with a single-group pretest—posttest design.
The level of motor competencies was assessed before the beginning of the motor programme and
after its completion. This design made it possible to compare the individual performance levels of
the participants and, at the same time, to assess the overall change within the group.

Given the pilot nature of the study and the small number of participants, the aim was not to
generalize the findings to the population of children with dyspraxia, but rather to evaluate the
feasibility of the programme and identify preliminary changes in the motor performance of its
participants. In the context of the present study, motor performance is understood as the level of
successful completion of selected motor tasks, with a higher level of task mastery represented by
a higher score achieved.

Assessment of Pre- and Post-Intervention Motor Performance

The level of motor performance of individual participants was assessed using seven motor tasks:
walking, running, hopping on the left leg, hopping on the right leg, two-foot jumping, maintaining
balance on the left leg, and maintaining balance on the right leg.

Performance in each task was assessed using a five-point ordinal scale ranging from 1 to 5, with a
higher score indicating a higher level of mastery of the respective motor task.

The assessment was conducted at two time points: baseline assessment before the start of the
programme and post-intervention assessment following completion of the three-month
intervention.

Table 2. Differences Between Participants in the Assessment of Motor Performance

Participant Baseline score Post-intervention score Difference
P1 16 25 +9
P2 21 25 +4
P3 12 22 +10
P4 14 29 +15
P5 14 28 +14
Mean 15,4 25,8 +10,4

Source: Authors’ own processing of the pilot study results

The mean score of the assessed group increased from 15.4 points to 25.8 points, representing an
absolute mean increase of 10.4 points. A positive change was observed in all participants. The
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largest absolute increases were recorded for participants P4 (+15 points) and P5 (+14 points).
Participant P3 showed an increase of 10 points, while P1 improved by 9 points. The smallest, but
still positive, change was observed in P2 (+4 points). Overall, the results indicate a consistent
direction of change, as none of the participants demonstrated a decrease in their total score
following completion of the programme.

Table 3. Assessment of Motor Performance in Terms of Group Motor Performance

Motor domain Baseline score Post-intervention score Difference
Walking 2,60 3,60 +1,00
Running 2,20 3,80 +1,60

Hopping —left 2,00 3,20 +1,20

leg

Hopping — right 1,80 4,20 +2,40

leg
Two-foot 2,20 420 +2,00
jumping

Balance — left 220 3,40 +1.20

leg

Ba'ancl:g_ right 2,40 3,40 +1,00

Source: Authors’ own processing of the pilot study results

The most pronounced improvement was observed in hopping on the right leg, where the mean
score increased from 1.80 to 4.20 points. A substantial improvement was also observed in two-
foot jumping, with the mean score increasing from 2.20 to 4.20 points. A positive change was
observed across all seven assessed areas.

Analysis of the Pilot Study Results
For each of the statements, we present the procedure used to assess the effectiveness of the

motor programme within the pilot study.

Table 4. Median of the Total Motor Performance Score 1

Motor domain Baseline median Post-intervention Change
median
Walking 3 4 +1
Running 2 4 +2
Hopping — left leg 2 3 +1
Hopping —right leg 2 4 +2
Two-foot jumping 2 4 +2
Balance — left leg 2 3 +1
Balance —right leg 2 3 +1

Source: Authors’ own processing of the pilot study results

Table 5. Median of the Total Motor Performance Score 2

Baseline Post-intervention Change

Total score — median 14 25 +11
Source: Authors’ own processing of the pilot study results
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The median total motor performance score increased from 14 points at baseline to 25 points at
post-intervention assessment. A positive change in the median was observed across all assessed
motor domains, with the most pronounced improvements observed in running, hopping on the
right leg, and two-foot jumping.

Table 6. Progress in Motor Performance at the Individual Level

o Post-
Par’:]l;:lpa Baseline score intervention Difference Improvement
score
P1 16 25 +9 56,3 %
o 1 °E +4 19,0 %
P3 12 22 +10 83,3 %
P2 14 29 +15 107,1 %
pc 14 28 +14 100,0 %

Source: Authors’ own processing of the pilot study results

Based on the tabulated results, all five participants demonstrated improvement in their motor
performance, meaning that none of the participants showed a decline. The total number of points
increased from 77 at baseline to 129 after the intervention, representing an absolute increase of
52 points. The mean score per participant increased from 15.4 to 25.8 points, corresponding to a
mean improvement of 10.4 points.

When the Wilcoxon signed-rank test was applied to the total scores of the five participants, the
result was W = 15.0; p = 0.03125 for the one-tailed hypothesis that post-intervention scores were
higher than baseline scores. Thus, under the one-tailed hypothesis, the difference reached
statistical significance at the a = 0.05 level. However, this result was not statistically significant in
the two-tailed test, where p = 0.0625, and therefore the hypothesis of a statistically significant
difference between baseline and post-intervention scores cannot be confirmed at the a = 0.05
level.

This finding is important to consider in the context of the very small sample size (N =5). With such
a small sample, the exact Wilcoxon signed-rank test is highly conservative. Even when all five
participants show improvement, the smallest possible two-tailed p-value is 0.0625, meaning that
statistical significance at the conventional a = 0.05 level cannot be achieved using a two-tailed test
in this particular situation. Nevertheless, the consistent direction of change across all participants
provides evidence of a positive shift in the level of the assessed motor competencies following
participation in the motor programme.

The Wilcoxon signed-rank test therefore indicated a positive change in the total motor
performance score between baseline and post-intervention assessment (W = 15; p = 0.0625; two-

tailed test). Given the small sample size, the effect size was also assessed.

Table 7. Calculation of Effect Size

N 5
Wilcoxon signed-rank test Ww=15
Two-tailed p p =0,0625
One-tailed p p=0,03125
Effect size r=0,84

Source: Authors’ own processing of the pilot study results



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

The effect size of r = 0.84 indicates a very large effect. As a general guideline, effect sizes of
approximately 0.10, 0.30, and 0.50 are commonly interpreted as small, medium, and large effects,
respectively. Thus, r=0.84 indicates a very large effect. This finding is important because, although
the two-tailed test yielded p = 0.0625, which does not reach the conventional significance level of
0.05, the magnitude of the effect indicates a substantial practical change in the assessed motor
performance. Given the very small sample size (N =5), the p-value is highly sensitive to the number
of participants. The results should therefore be interpreted primarily as evidence of a pronounced
positive change rather than as definitive evidence of programme effectiveness.

Summary of the Findings

Given the very small sample size and the ordinal nature of the assessment, the Wilcoxon signed-
rank test was used to compare baseline and post-intervention results. The analysis of the total
score revealed a consistent positive direction of change across all five participants. The two-tailed
test yielded p = 0.0625, which does not represent a statistically significant difference at the
conventional significance level of a = 0.05. The one-tailed test, corresponding to the directional
hypothesis of improvement following the intervention, yielded p = 0.03125.

It is important to emphasize that N = 5 represents a very small research sample. Therefore, the
statistical findings cannot be interpreted in isolation and cannot be considered evidence of the
effectiveness of the programme in the broader population of children with dyspraxia. From the
perspective of practical significance, however, it is noteworthy that all five participants achieved
a higher total score following completion of the programme than at baseline. Together with the
large effect size (r=0.84), these findings indicate a pronounced positive shift in the assessed motor
performance and provide a basis for further investigation of the programme in a larger sample.

Limitations of the Study

The main limitation of the study is the small sample size (N = 5). Therefore, the findings cannot be
generalized to the broader population of children with dyspraxia. Another limitation is the absence
of a control group, which would have made it possible to more precisely distinguish the effects of
the intervention from natural developmental changes in the children. The findings should
therefore be understood primarily as pilot findings that provide a basis for further evaluation of
the programme in a larger research sample. Future research should consider increasing the
sample size, including a control group, extending the follow-up period, and complementing
guantitative assessment with qualitative data capturing children’s behaviour during physical
activities, their level of independence, motivation, and subjective experience of success.

Conclusion and Discussion

The results of the pilot evaluation of the structured motor training programme indicated a positive
change in the level of the assessed motor competencies among all participants. The observed
trend was consistent not only in the total score but also across the individual motor tasks assessed.
The most notable improvement was observed in hopping on the right leg and two-foot jumping.
These tasks represent more complex motor demands involving coordination, balance, motor
planning, and the ability to stabilize motor performance.

Improvement was also observed in walking and running, which represent basic locomotor
activities and constitute a natural part of children’s everyday physical functioning.

The findings can also be considered from the perspective of individual differences among the
participants. Participant P2 achieved the highest baseline performance and simultaneously
demonstrated the smallest absolute increase. In contrast, children who entered the intervention
with a lower initial level of performance demonstrated greater improvement following completion
of the programme. This finding may suggest that an individually adapted motor programme could
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be particularly beneficial for children who begin an intervention with a lower level of mastery of
basic motor tasks.

At the same time, it is important to emphasize that the findings cannot be interpreted as definitive
evidence of a causal effect of the programme. The study did not include a control group, and the
sample size was very small. The observed changes may also have been influenced by other factors,
including natural maturation, increased familiarity with the assessed tasks through repeated
practice, and individual differences in the children’s health status.

Gao, Yang, Xu, Huang et al. (2025) report that motor-based interventions (MBIs) represent the
primary intervention approach for children with developmental coordination disorder (DCD). In
recent years, a substantial number of relevant randomized controlled trials (RCTs) have been
published; however, the effectiveness of different types of motor-based interventions across
individual outcome measures remains inconclusive.

Despite these limitations, the findings are considered relevant from the perspective of the pilot
evaluation of the developed programme. The fact that all participants achieved a higher total score
following the intervention provides preliminary support for the assumption that a systematically
structured motor programme may represent a useful approach to supporting the motor
performance of children with dyspraxia. These preliminary findings should be further examined in
studies involving larger samples, appropriate control conditions, and longer follow-up periods.
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MOZJENb-BA3UNPYHOLLMECA, MOAE/b-
CBOBOAHbIE M TMEPUAHBIE METOAbI
OBYYEHMA POBOTOB: AHA/TA3
NOAXOA0B U TPAHUL MPUMEHUMOCTU
B CPEJAX C KOHTAKTHbIM
B3AVMOAENCTBUEM

Wmnar Anekcanap Amutpmnesny
marmctpaHT, HAO «KoKweTayckuii yHuBepcuTeT uMmenu LU. YanmxaHoBay, r. KokuweTay,
Pecnybanka KasaxcTaH

AHHOMayuA. B cTaTbe pacCMaTpMBaOTCA COBPEMEHHbIE NOAXOAbl K 00y4eHMto pob0oTOB Ha OCHOBE
MCKYCCTBEHHOIO MHTENIEKTa: MoaeNb-basnpytowme, moaenb-cBoboaHble U TrMbpUaHbIE METOAbI
obyyeHua ¢ noakpenneHnem. MpoBeaéH CpaBHUTENbHbIM aHaAN3 UX 3GDEKTUBHOCTH, BKAKOYASA
sample-adPeKTUBHOCTL M TOYHOCTb MPOrHO3MPOBaHMA AMHAMUKK. OTAeNbHOe BHWMaHMeE
yAENeHO OrpaHuMYeHUAM TPaANUMOHHbLIX anropntmos MW npu paboTe B cpefax C KOHTAKTHbIM
B3aMMOAENCTBMEM, TPEHWEM, MNAPAMETPUYECKON HeonpeaenéHHOCTbIO U HEeNUHEMHOCTAMM.
MOKa3aHo, YTO CyLLECTBYOWME METObI MPENUMYLLECTBEHHO anpobmnpoBaHbl HA MOAENAX KECTKMUX
Ten 6e3 y4yéTa KOHTAKTOB, 4YTO (GOPMUPYET MCCNeA0BaTENbCKMM pa3pbiB M 0OOCHOBbIBAET
HEeobXoAMMOCTb Pa3paboTkn dM3MYeckn-MHGopMmMpoBaHHbIX (physics-informed) apxuTekTyp
camooby4yeHuna poboToB.

Knouyesble cnosa: obyyeHwe c noakpenneHnem; oGu3MYecKn-MHOOPMMPOBAHHOE Oby4veHue;
Mmozenb-basnpytoulee obydyeHune; rubpuaHoe obydeHne; KOHTaKTHOE B3aMMOAENCTBUE; TPEHWE;
pobHoTOTEXHMKA.

Beeaerune

icnonb3oBaHMe METOZ0B WCKYCCTBEHHOTO WHTENNEKTa And camoobydyeHua poboTos
OCTaéTcs OAHMM W3 Haubonee aKTMBHO Pa3BMBAOLIMXCA HaAMpPaBAeHUM POBOTOTEXHMKM.
CnocobHocTb poboTa CcaMoCTOATENbHO NpuMobpeTaTb WM YTOYHATb MOZAEeNb COOCTBEHHOIO
[BWKEHWS U B3aMMOENCTBMA CO CPeaoin Hanpsmyto onpeaenseT ero afanTMBHOCTb K HOBbIM
3aZla4aM 1 yCnoBuMsAM. BmecTe ¢ Tem nepeHoc NOAUTUK, 0BYYEHHbIX B CUMYAALMKN, Ha peasnbHoe
obopyaoBaHne (sim-to-real) octaértcs cepbE3HoM NpobaemMon: peasibHble cpeabl coaepkaTt
KOHTaKTbl, TPEHWE, U3HOC, M3MEHEHWE MAPAMETPOB U WHble HeNWHeNHble 3PPEeKTbl, KOTOPbIE
C/NI0’KHO BOCMPOM3BECTN B MOZENN Cpepbl.

Llenbto HacTosulero ob3opa ABAAETCA aHa/NM3 COBPEMEHHbIX MOAXOA0B K 06y4YeHWto
poboToB — MoAaenb-6a3npyIOLIMX, MOAENb-CBOOOAHBLIX M TMOPUAHLIX — W onpeaeneHue
OrpaHMYEeHNN TPAANLMOHHbIX aATOPUTMOB MCKYCCTBEHHOTO MHTENNEKTa Npu paboTe B cpesax C
KOHTAKTamM, TpeHuem, HeonpeaeNneéHHOCTbO U HeanHeMHocTAMM. Takol aHanu3 dopmupyet
OCHOBY ANA AanbHenlen pa3paboTKu apxMTeKTypbl dm3myeckn-mHbopmmpoBaHHoro (physics-
informed) anropntma camoobydeHus, y4nTbIBAOLLETO AMHAMMUKY M KOHTAKTHbIE B3aMMOAENCTBIS
poboTa co cpeaomn.
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1. Moaenb-6asupytolme metoapl obyvyeHma pobotos

Mogaenb-basmpytoiee obyyeHne ¢ noaxkpenneHnem (Model-Based Reinforcement
Learning, MBRL) cTpouTcs Ha ABHOM 0By4YeHMM MOAENN ANHAMUKK cpedibl — GYHKLMM Nepexona
MEeXAy COCTOAHMAMM K DYHKUMKM BO3HarparkaeHua. MonydyeHHas moaenb WMCNonb3yeTcs Ans
NNaHNPOBAHWNA AEUCTBUA AN ANA TeHEepPaL MM AONONHUTE/IbHBIX («BOODOPaKaeMbIX») TPAaeKTopui,
Ha KOTOPbIX OOHOBAAETCA MOAUTMKA poboTa. Kawouesoe MnpeMmyLllecTBO Takoro noaxoda —
cywectseHHO 6osee Bbicokaa sample-adpdekTUBHOCTb MO CpaBHEHUIO ¢ 6e3moaesbHbIMM
MeTOAaMK, MOCKOJIbKY  3HauyMTe/lbHas 4YacTb 0Oy4yeHMa MNEepeHoCcUTCs C  PeasibHoro
B3aMMOAENCTBMA CO CPe0MN Ha BblYMCAEHUS C 0DyYeHHOM moaensto [1; 2].

Knaccmnyeckme noaxoabl AaHHOrO HanpasseHuAa, Takme Kak PILCO, annpokcMmupyroT
AMHAMMKY C MOMOLLbIO rayCCOBCKMX NpoLeccos [3], Toraa Kak bonee no3aHne metoasl — Dreamer
M ero pa3BMTUA — WMCMNONb3YIOT NATEHTHbIE MOAENWN AMHAMUKN Ha OCHOBE rYOOKUX HEMPOHHbIX
ceten ana obyyeHuMA NOAUMTUKM 4Yepe3 obpaTHOe pacnpocTpaHeHwe Mo BoobparKaeMbiM
TpaekTopmaAMm [4].

OTtaenbHoe HanpasneHne MBRL cBA3aHO C MCNOMb30BaHMEM (GU3NYECKON CTPYKTYpbI
CUCTEMbI MPK NOCTPOEHUM MOAENN AMHAMMKK. Tak, narpaH>esbl (Deep Lagrangian Networks) n
raMWIbTOHOBbI HEMPOHHbIE CETM BCTPAMBAIOT B APXMTEKTYPY MOAENMN YPABHEHMA OBMMKEHUSA
TBEPAOro TeNa, YTo 3aCTaBNAET MOAENb NO NOCTPOEHMIO CODBNIOAATL 3aKOHbI COXPAaHEHWA SHEPTUN
numnynbca [5]. B paboTte Ramesh n Ravindran (2023) Ha cemu 3TaIoOHHbIX Cpeaax C lWapHUPHbIMK
MmexaHmamamu (Reacher, Pendulum, Cartpole, Acrobot ¥ Ap.) NoOKas3aHo, 4YTO GU3NYECKK-
NHPOPMMPOBAHHAA farpaHkeBa mogenb AuHamuki (MBRL-LNN) pocturaeT 3HauYMTe/IbHO
MeHbLLIEeN OWNOKM NPOrHO3MPOBAHMA COCTOSHMA U TpebyeT Ha MOPAA0K MeHbLLe B3aMMOAENCTBUIA
CO Cpeaol Mo CPaBHEHMID CO CTaHAapTHOM HelpoceTeBoM mogenbto (MBRL-DNN) wu
H6e3amonensHbIM anroputmom Soft Actor-Critic; npy 3ToM NpPemmyLLLECTBO OCODEHHO BblpaxKeHo B
cpenax, YyBCTBUTENbHbIX K Haya/bHbIM YCNOBUAM, T[Ae YWUC/NEeHHble OWKBKNM BbICTPO
HaKanaueatoTca [6]. BarKHO, 4TO aBTOPbI 3TOM PaboTbl NPAMO OrpaHMYMBaOT 061aCTb NPUMEHEHMA
MOAENblo  ABMMEHMs TBEPAOro Tena 6e3 KOHTAKTOB M TpeHua, obo3Hauvaa Mx Y4eT Kak
HanpaBneHuwe byayuien paboTbl [6] — 3TO NPAMO YyKa3blBAeT Ha Pa3pbiB, KOTOPbIN NPeACcTOUT
3aKPbITb B 33/1a4aX KOHTAKTHOrO B3aMMOENCTBUA.

2. Moaenb-cBoboaHble meToabl 06ydeHns poboTos

Mogaenb-cBoboaHoe obyyeHune ¢ noakpenneHvem (Model-Free RL) He cTpouT sBHYHO
MOAEeNb AMHAMMKW cpedpbl, a Hanpamyto obydaeT oTobpaskeHWe CcoCToAHMe —> AeNCcTBue
(noAnTMKY) NMMBO OLUEHOYHYIO GYHKLMIO MO ONbITY B3aMMOAENCTBMA CO cpeaoi. K uncay Wmpoko
MCNONb3YEMbIX B PODBOTOTEXHMKE aNroOPUTMOB 3TOrO Knacca oTHocATca Proximal Policy
Optimization (PPO) [7], Deep Deterministic Policy Gradient (DDPG) [8] n Soft Actor-Critic (SAC) [9].

FnaBHoe npenmylectso 6e3moae/bHbIX METOA0B — YCTOMYMBOCTb K HETOYHOCTAM
MO/E M Cpeibl: MOCKO/IbKY MOAENb AMHAMMKN HE CTPOUTCA, OLUMOKM €€ annpoKCMMaLMM He MOTYT
MCKa3nTb 0by4aemyto MOAUTUKY, Kak 3To npomcxoamt 8 MBRL npu Mcnonb3oBaHWMM HETOYHOM
MoAenn. ITo AenaeT MOAEeNb-CBOOOAHble MeToAbl MPeAnoYTUTEebHbIMUM B C/IOXMHbIX, cnabo
dopmanmsyembix cpepax. OBOpoTHas CTOPOHA 3TOro NpeMmyllecTBa — HM3Kaa sample-
3bDEKTMBHOCTL: ANA MOAyYeHUs pPaboToCcnoCoOOHOM MNOMUTMKM TaKMM anroputmam o6bIYHO
TpebyeTca Ha oAMH—ABA Nopsaka Oonblue B3aMMOAENCTBMI CO Cpeaor, Yem MoAaefNb-
H6a3unpyowmm aHanoram [1; 6], 4To Ha peanbHOM poHOTe 03HaAYaeT Yacbl AN CYTKM HEMPEPbLIBHOTO
dN3nYecKoro B3aMmMoaenCTBMA M NOBbIWEHHbIM M3HOC 060PYA0BaAHMSA.

3. T'MbpnaHbie nogxonbl

'mMbpnaHoe obyyeHne obbeanHseT moaenb-basvpylowme n  Mmoaenb-ceoboaHble
KOMMOHEHTbI, CTPEMACL COBMECTUTb sample-addeKTUBHOCTb NEPBbIX C YCTOMYMBOCTBLIO BTOPbIX K
olwmbkam moaenn. MeToapl 3TOM rpynnbl Pa3NnyatoTca cnocobom obbeanHEHNA KOMMNOHEHTOB.
Model-Based Policy Optimization (MBPQO) ncnons3syeT oby4eHHy0 Moae b ANHAMUKN TONbKO A/A
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reHepaumm AONONHUTENbHbLIX OBOyYaloWwmMX AaHHbIX, NPW 3TOM Cama MNOAMTMKA ObHOBAAETCA
6e3moaenbHbIM aNrOPUTMOM, YTO MO3BONAET OrPaHWYMTb BAMAHWE OWMOOK MOAEeNU 3a CYHET
KOPOTKMX NPOrHO3HbIX ropn3oHToB [10].

NHOM BapuaHT rmMbpuamsaumm npeanoxkeH Pinosky u coasTopamu (2023): BmecTo
COBMECTHOIO MCMONb30BaHMA MOAENM Ha KaXAoM Lwware obyyeHuAa aBTOpbl pa3pabaTbiBatoT
OETEPMUHMPOBAHHBIA M CTOXAaCTUYECKMI  MEXaHM3Mbl MEPEKNOYEHNA  MeXAy MOAeNb-
basnpyowen nm moaenb-ceoboAHOM MOSIUTUKOM B 3aBMCMMOCTM OT TEKYLIEro COCTOSHUS U
TOYHOCTM Mmogenn. loaxos anpobupoBaH KaK B CUMYAAUMKM, TaK M Ha peanbHOM 3adave
MaHUNYAALUMK, U AEMOHCTPMPYET NPUPOCT KaK B CKOPOCTM 0OyYeHMA, TaK U B UTOTOBOM KayecTse
nonntukn [11]. bonee paHHMe paboTbl Npeanarany pasaenatb Moaenb-6as3npyowmnin n moaens-
cBOOOAHbI KOMMNOHEHTbI Yepes nepapxmMyYecKmne CMecH aKCNepToB, BbibMpatoLLme NyYLwyto 13 ABYX
NONUTUK B KOHKPETHOM cocTosiHum [11].

B uenom rubpuaHble MeToAbl MOXKHO PAaCCMaTPMBATb Kak MPaKTUYECKMI KOMMPOMMCC: OHM
He yCTpaHAT GyHAAMEHTaNbHYIO NpobaemMy — KayeCcTBO M NePEHOCMMOCTb TMOPUAHON CXEMbI
No-NpeXKHeMy OnpeaenatoTca TeM, HACKObKO TOYHO MCXOAHAA MOAeNb AMHAMMKM ONUCbIBaeT
dU13MKY B3anmoaencTema poboTa co cpeaom, BKAOYAA KOHTAKTHbIE U PPUKLIMOHHbIE 3PPEKTbI.

4, OrpaHn4eHna TpagnUMOHHbIX aaroputmos NN B cpefax C KOHTaKTaMu, TPEHUEM,
Heonpeaen&HHOCTLIO U HEJIMHENHOCTAMM

PaccMOTpeHHble Bbile MeToAbl — Kak moAenb-basuvpytolime, Tak U BONbLWMHCTBO WX
rmbpuaHbIX moaudukaumim — B noaasaatollem OONbLIMHCTBE anpobupoBaHbl Ha MOAENAX
ABUXKEHWA TBEPAOro Tena 6e3 KOHTAKTOB, TO eCTb Ha MMaAKoM, HenpepbIBHO AnddepeHumpyemoi
AvHamuKe [6]. Mexay Tem nogasnatouiee 6ONbLIMHCTBO NPAKTUYECKMX 33434 PODOTOTEXHUKN —
MaHUNynauma obbekTamum, xoabba, BCTaBKa AeTanei — no CBOel Npupoae ABAAKTCA KOHTAKTHO-
HacbllWeHHbIMM  (contact-rich): AMHaMWKa CUCTEMbI COAEPMKUT PaspbiBbl M MNepekatoyeHms
peMmoB (cBoboaHOe ABWMXKEeHME / KOHTAKT / CKOAbKeHwe / 3anunaHue), 4To aenaet eé
Hernazakomn 1 Naoxo annpoKCUMUPYEMON CTaHAAPTHbIMM AnddepeHUmpyembiMm modenamm [12].

KntoyeBble MCTOYHMKM OFPaHUYEHNIT MOXKHO CMCTEMATU3NPOBATL CAeayroLMM obpasom.
Bo-nepBbIX, KOHTAKTHbIE CU/bI HOCAT CYLLECTBEHHO HEIMHEMHbIM M 4YacTo HeanddepeHUMpPYyeEMbI
XapakTep: HeboNbLIOe M3MEHEHWE MONOXKEHNA UAN CKOPOCTU MOXKET MPUBECTU K Ka4YeCTBEHHO
MHOMY PEXMMY B3aMMOAENCTBMA (Nepexos oT CBOOOAHOrO ABUMKEHMA K KOHTAKTY), YTO HapywaeT
NPeAnONOXKeHNA O TNAaAKOCTU, HA KOTOPbIX OCHOBAaHO 0byyeHune OONbLIMHCTBA HEMpOCeTeBbIX
moaenen AmHamukm [12]. Bo-BTOpbIX, TPeHWe ABNAETCA CAOXHLIM ANA MOAEeNMPOBaHUA
adpdeKToM: CTaTMYeCcKoe UM KMHeTUveckoe TpeHue, 3bdekT LTpnbeKka, 3aBMCMMOCTb OT
TemnepaTypbl M WM3HOCA MOBEPXHOCTEM M/IOXO OMMCHIBAOTCA MPOCTbIMU  @aHANIUTUHECKMMM
3aKOHaMM W TpebytloT OTAeNbHbIX MOZeNen, Takux Kak mogenb LuGre [13; 14]. MonbITKM
NPUMEHNTb  DUBNYECKU-MHPOPMUPOBAHHbBIE ~ HEMPOHHbIE  CETM  HEMOCPeACTBEHHO K
MO/ZIEIMPOBAHUIO TPEHWMA MOKA3bIBAIOT, YTO YYET CTPYKTYPbl YPaBHEHUI TPeHMs (B YaCTHOCTMH,
mozenn LuGre) npu obyyeHMM ceTu No3BOAAET MOAy4nTb Bonee nepeHocKMmble U GUINYECKM
COr/NlaCoBaHHbIE MOAENN MO CPAaBHEHMIO C YNCTO AAHHBIMU-OPUEHTUPOBAHHbLIM Noaxoaom [13;
14].

B-TpeTbhX, peanbHble Pob6OTM3MPOBAHHbIE CUCTEMbI MNOABEPKEHbI MapaMeTPUYecKon
HeonpeaenéHHOCTM: Macca, MOMEHT MHePLUMU, KOIDDNLMEHTbI TPEHMA M HKECTKOCTb COYNEHEH U
MEHAIOTCA B XOA4e 3KcnayaTaumm (M3HOC, Harpes, 3ameHa paboyero MHCTPYMeEHTa), Toraa Kak
OONbLWIMHCTBO MoAenen AMHAMWMKM 0ByyatoTca KaK CTaTU4yHble, 6e3 BCTPOEHHOro MeXaHM3Ma
afanTauMm K TakMM M3meHeHuam [12]. B-4eTBEPTbIX, COBOKYMHOCTb MepeyncaeHHbiXx GakTopos
bopMMpyeT CyLLeCTBEHHbIA pPa3pbliB MeXAy CUMyNAUMeRn M peanbHOCTbiO (sim-to-real gap):
MOZe/b, TOYHO NpeacKa3biBatoWaa AMHAMMUKY B MAEANN3NPOBAHHON CUMYNALMM HE3 KOHTAKTOB U
TPEHMA, MOMEeT [aBaTb 3HAYMUTENbHYK OWMOKY Ha peasbHOM PoHOTE MMEHHO B MOMEHTbI
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dU3NYECKOro KOHTAKTa — TO €CTb POBHO TaM, FAe NPOUCXOAMT BbINOJHEHME NONe3HOM PaboThl
(3axBaT, BCTaBKa, onopa npu xoabbe).

Takum obpasom, cucTemaTmyecknin aHanms (nn. 1-3) 1M cneumanmnsanpoBaHHbIM 0630p
KOHTaKTHOro B3aMMOAENCTBMA B MaHunynsaumm [12] no3BonsatoT caenaTb BbIBOA: HW MOAE/Nb-
6asunpytouime, HU Moaenb-cBo6OAHbIE, HU CylEecTBylolME TMOPUAHbIE METOAbl HE peluatoT B
NONHON Mepe 3ada4y 0by4eHMA B KOHTAKTHO-HACbIWEHHbIX, GPUKLUMOHHbBIX M NapameTpuyeckn
HeonpeaenéHHbIX cpeaax. 3To GoOpMUpPYET UCCNEA0BATENBCKMI PA3PbIB, 414 3aKPbITUA KOTOPOTO
TpebyeTca apxuTeKkTypa Ccamooby4dyeHus, M3Ha4yaNbHO NPOEKTUpPyemMas C YY4ETOM  GU3MKK
KOHTGKTHOrO B3aMMOJENCTBMA — TO eCcTb GU3nYeckn-mHGopmmpoBaHHbIn (physics-informed)
NOAX0A, PAcnpPOCTPAHEHHbIN HAa MOAENN C KOHTAaKTaMM U TPEHMEM, @ He TO/IbKO Ha ABUXKeHMe
cBOHOAHOro TBEPAOro TeNa.
3aksto4eHue

MpoBeAéHHbIM aHaNM3 COBPEMEHHbIX NoaAxoA0B K 0bydyeHWto poboTOB MoOKaszasn, yTo
Mmozenb-basnpylolwme meTodbl obecnedymBatoT Hauaydwyo sample-apPeKkTMBHOCTL, 0COBEeHHOo
NPWY MCNONb30BaHMU OU3UYECKU-CTPYKTYPUPOBAHHbBIX MoAeNein AMHAMWUKM (NarpaHXesbl M
raMWIbTOHOBbI CETW), 0AHAKO anpobupoBaHbl NPEMMYLLECTBEHHO Ha cpefax 0e3 KOHTaKTOB M
TpeHuna. Mopaenb-ceoboaHble MeToApl yCTOMYMBEE K oWwMbBKam Moaenu cpedbl, HO TpebytoT
3Ha4YUTeNbHO 6ONbWEro 4Yucna B3aMMOAENCTBMM, YTO OrpaHWYMBaAET WX MNpaKTUYecKkoe
NPpUMeHeHWe Ha peanbHOM obopyaoBaHMK. [MHBpUAHbIE NOAXOAbl YAaCTUYHO KOMMEHCUPYHOT
HeAOoCTaTKM 0benx rpynn MeToAoB, HO He YCTPaHAT GyHAAMEHTabHY 3aBMCMMOCTb KavyecTBa
0by4YeHMA OT TOYHOCTU GU3NYECKOM MOLENN KOHTAKTHOrO B3aMMOAENCTBUA.

OcHoBHOM BbIBOA, 00630pa 3aK/AtO4aeTCcA B TOM, YTO YYET KOHTAKTHbIX CWUA, TPEHWA,
napameTpuyecKko HeonpeaenEHHOCTU U HEIMHEMHOCTEN cpebl OCTAETCA OTKPbLITOM 3aa4en 4nA
CYLW,ECTBYIOLMX aNrOpUTMOB camoobyveHns poboTos. ITO 0BOCHOBbLIBAET LLEeNeCco0HPa3HOCTb
Pa3paboTkM  PU3MYECKU-MHOOPMMPOBAHHON  APXMUTEKTYPbl CaMOODbyYeHMs, paclmpAtoLLei
npuHumMnel physics-informed learning Ha KOHTaKTHytO AMHAMMWKY, 4YTO COCTaBAsAET npeameT
[anbHENLWMX 3TaNnoB AMCCEPTALMOHHOTO UCCAeA0BaHMA.
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Abstract

The socio-economic development of Kazakhstan's cities is closely related to improving the
guality of life of the population, ensuring economic growth, developing employment and human
capital, improving infrastructure, promoting regional development, increasing innovation
potential, ensuring sustainable urban development, and increasing the competitiveness of cities.
In this regard, the growth of the gross domestic product of Almaty is one of the best indicators
among the regions of Kazakhstan. Qualitative and sustainable socio-economic development of the
city involves diversifying the city's economy and actively attracting investments.

The growth of Almaty's gross domestic product is one of the best indicators among the
regions of Kazakhstan. The qualitative and sustainable socio-economic development of the city is
closely related to the diversification of the city's economy and the active attraction of investments.

Almaty is recognized worldwide as the economic center of our country and a rapidly
developing city that plays an important role in the development of Kazakhstan and the entire
Central Asia. Almaty is distinguished by its advantageous geographical location, as an important
transport and logistics center connecting the East and the West, with its developed economy,
business and cultural relations, as well as the introduction of innovations into production and social
life.

The presented article comprehensively examines the features of teaching the socio-
economic development of Almaty, a city with such potential, through effective methods and
approaches in general education schools. To do this, first of all, an analysis of typical educational
programs was conducted, and the demographic situation of the city, economic potential,
development of the service sector, transport infrastructure and urbanization processes were
analyzed from the perspective of the content of geographical education.

The Standard Curriculum for Teaching Geography of Kazakhstan in Secondary Schools
includes the section "Socio-Economic Development of Regions". It provides students with an
overview of the natural resource potential of the regions of Kazakhstan, the characteristics of the
population, the territorial organization of the economy and social indicators, and the learning
objectives include identifying factors of development of regions, conducting a comparative analysis
of specialization areas based on statistical and cartographic materials, as well as identifying current
issues and prospects for regional development.

The article presents a methodology for achieving these learning objectives.described
systematically. The methodology is interconnectedcharacterized by active learning methods. This
allows students to strengthen their ability to apply knowledge in real-life situations, develop
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problem-solving and decision-making competencies, and improve their skills in working with
geographic data and effectively using digital tools in analyzing cartographic and statistical
information.

Keywords: socio-economic development, potential of Almaty city, comprehensive school,
geography of Kazakhstan, active teaching methods, digital tools.

Introduction

The socio-economic development of cities as a whole is an interconnected process aimed at
improving the quality of life of the population, strengthening economic activity, and ensuring the
sustainable development of the territory.

The directions of socio-economic development of Almaty are aimed at increasing the city's
competitiveness, strengthening its investment attractiveness, and improving the quality of life of
the population. It is characterized by economic diversification, modernization of transport and
engineering infrastructure, ensuring environmental sustainability, developing human capital, and
digitizing the social environment and economy.

When analyzing the works of researchers based on world experience, it was found that they
divide the development of cities into several areas: sustainable cities, smart cities, urban planning,
competitive cities, and socio-economic development of cities.

In particular, if we focus on the concept of sustainable cities, its formation and development
were influenced by works in the fields of urban studies, ecology, economics, and social sciences.
For example, E. Glaeser argues that “cities are ‘humanity’s greatest invention’ in accelerating the
exchange of knowledge and ideas, increasing labor productivity, and enabling the development of
innovative processes” (Edward Glaeser, 2011) [1]. In ensuring the long-term sustainability of cities,
it is of great importance to characterize the interrelationship of economics and geography, taking
into account the internal spatial structure of cities, economic relations, and agglomeration effects
(Daniel A. Griffith, 2021) [2]. In addition, based on the works of Russian and Kazakhstani scholars
who study the sustainable socio-economic development of cities, the main direction of scientific
research is aimed at assessing urbanization processes, the competitiveness of cities, quality of life,
urban infrastructure, and sustainable development indicators. For example, the socio-economic
development of cities depends on territorial inequality, population concentration and the role of
large cities in economic growth. The scientist also argues that the quality of human capital, the
labor market, and effective urban governance have a great impact on sustainable urban
development (N.V. Zubarevich, 2016) [3]. The economy of regions is based primarily on methods
of spatial planning and infrastructure development as centers of economic activity, which create a
complex of favorable conditions for human potential resources (O.S. Pchelintsev, 2004) [4].

The works of Kazakhstani scientists studying the socio-economic development of cities are
aimed at identifying the strengths and weaknesses of urban development, as well as identifying
threats and opportunities in the development of large cities of the country, the quality of urban
space, the formation of a favorable environment for residents, and effective management of
urbanization are essential for the sustainable economic development of Almaty, while improving
the service sector, effective use of local resources, and economic diversification ensure the
sustainable development of small cities (D. Kangalakova, Z. T. Satpaeva, N. K. Nurlanova, F.
Alzhanova, D. T. Aliaskarov, K. D. Kaimuldinova, Sh. U. Laiskhanov, N. E. Usenov, N. O. Salimzhanov,
etc.) [5, 6, 7].

The strategic document "Almaty City Development Program until 2025 and Medium-Term
Prospects until 2030" describes the main goals and objectives of the city's socio-economic
development, based on world experience and Kazakhstani research. The goals of Almaty city
development are to create a comfortable urban environment (housing, social, engineering,
transport, digital, commercial and recreational infrastructure); sustainable economic growth (for
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the qualitative development of the economy, the city should create a more favorable business
environment through the development of high-tech and "clean" industries, creative industries, and
achieve increased labor productivity); diversification of the city's economy, attracting investments
and increasing exports of goods and services, which will improve the income of the population and
the quality of life of the population; managed urbanization (becoming a center for migration,
transit passenger and cargo flows, etc.); social stability and stability (creating the most optimal
conditions for living and health, education and work, human capital development and recreation);
green Almaty (accessibility of park spaces, improvement of parks and squares); introduction of
"Smart City" principles and standards (digitalization of urban infrastructure and urban services);
safe city (full street lighting, video surveillance, early warning of natural and anthropogenic
threats). This aims to transform Almaty into a competitive, comfortable and safe city with a high
economy and quality of life for the population [8].

Currently, profound changes are taking place in the education system, primarily due to the
peculiarities of the development of society, characterized by economic globalization, the high
pace of development of technologies, primarily information and communication technologies,
and the penetration of knowledge into all spheres of society and the economy. These changes in
the education system are directly related, first of all, to the global trends of modern education. It
is primarily associated with the consideration of a person as a social value, and then the
integration of education, that is, structural changes in the education system, the Bologna process,
public administration, informatization, scientificization of education, technological literacy,
lifelong learning, etc. are characterized.

Considering the changes in modern society, most research scientists describe it as a post-
industrial society and define it as “a knowledge-based society, an information society and an
educational society implementing a lifelong learning strategy.” In the works of Kazakhstani
scientists, an algorithm is proposed that allows for full accounting of learning outcomes in the
formal, informal and information education system in order to justify a lifelong continuous
learning system that provides coverage of the population with formal, informal and informational
learning in order to increase the competitiveness and basic competence of education [9].

The main direction of the research is the teaching of the socio-economic development of
Almaty, which is characterized by economic globalization, through effective methods in general
education schools. In this regard, the section "Socio-economic development of regions" in the
Standard Curriculum for teaching geography of Kazakhstan is analyzed, and a methodology for
introducing into the content of the curriculum such educational materials describing the
development of cities as sustainable cities, smart cities, urban planning, competitive cities, socio-
economic development of cities is proposed.

Methodological approaches to teaching the geography of Kazakhstan - determine the
theoretical foundations of geographical education, methods and tools used in the educational
process, and methods of educational activity.

The socio-economic development of Almaty Before addressing methodological approaches
to teaching, first, a model of modern geography teaching based on five main methodological
approaches was identified (Table 1).
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Table 1 — Modern Geography Teaching Model [10]

Methodological Characteristics Application in the learning process,
approaches example
Systematic This methodological | The teaching widely uses a system-structural
approach principle is based on | approach, cartographic methods, modeling

considering geographical
objects and phenomena

and diagrammatic analysis, which allow for a
comprehensive understanding of the socio-

as a whole system | economic development of the city. For
consisting of | example: identifying the population, industry,
interconnected and | transport, service sector, environmental
interdependent conditions and their interrelationships in the
elements. socio-economic development of Almaty.
Learning activity Students'  observation, | Implementation of important
method comparison, analysis, | methodological foundations of competency-
design, and research | based education (acquiring knowledge
activities through research, analysis, and practical
learning activities).
For example: the project "Sustainable
Development of Almaty".
Competency A methodological | Explain the learning process by relating it to
approach approach  aimed  at | real-life situations. For example: analyzing the
applying the acquired | population dynamics of the city of Almaty.
knowledge in real-life
situations
Informational- Teaching education in | Using digital tools and platforms in the
communicative close connection with | learning process.

teaching methods

information technologies

For example: interactive maps and
geographic information systems (GIS) - you
can clearly demonstrate the socio-economic
development of the city (Google Earth,
ArcGlS, QGIS).

Person-centered
approach

Person-centered
teaching of geographical
education

Assigning tasks in accordance with the
student's interests, abilities, and personality
traits during the learning process.

Note: author's compilation

The methodological approaches to teaching presented in the table serve as the basis for
describing methodological approaches to teaching the socio-economic development of Almaty.
Materials and methods.
Works of scientists on the issues of socio-economic development of Almaty city (domestic:
D. Kangalakova, Z.T. Satpaeva, N.K. Nurlanova, F. Alzhanova, D.T. Aliaskarov, K.D. Kaimuldinova, Sh.U.
Laiskhanov, N.E. Usenov, N.O. Salimzhanov, Russian: N.V. Zubarevich, O.S. Pchelintsev and foreign:
Edward Glaeser, Daniel A. Griffith, etc.);strategic documents related to the development of the city
("Program for the Development of the City of Almaty until 2025 and Medium-Term Prospects until
2030"); the Standard Curriculum for General Education Schools for the subject "Geography" was

analyzed.

The theoretical foundations of the socio-economic development of cities are based on the
theories of urbanization, growth poles, agglomeration development, the concepts of Sustainable
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Development and Smart City, the principles of regional studies of geographical education and
Education for Sustainable Development. In addition, the teaching methodology is based on
regional, systemic, integrated and active learning approaches to education.

The research methods include theoretical analysis, historical, statistical modeling, systematic
methods, observation and survey methods. This allows us to identify methodological features of
the organization of the process of integrated teaching of natural sciences and languages.

Results.

Geographical education allows students to comprehensively consider demographic,
economic, social and environmental processes, forming a holistic understanding of the qualitative
and sustainable socio-economic development of cities. It contributes to the development of
students' research skills and civic responsibility.

The importance of the quality of education in methodological approaches to teaching the
geography of Kazakhstan is one of the main requirements of the education system. "Socio-
economic development of regions" The socio-economic development of Almaty Effective and high-
quality education should not be limited to providing information alone, but should be aimed at
developing the learner's thinking, analytical, and application skills, as well as understanding and
participating in solving real problems in the sustainable development of cities.

"The theoretical content of the educational materials provided in the section "Socio-
economic development of regions", including those related to the development of cities, as well
as the methods and tools used in the educational process, were determined. To do this, first of all,
survey questions were set for teachers:

1) In the Standard Curriculum for the subject "Geography"The issues of socio-economic
development of cities are sufficiently covered.

2) The use of specific economic indicators and statistics in teaching the topic of socio-
economic development of cities increases the level of understanding of students.

3) Interactive maps and geographic information systems (GIS) — Google Earth, ArcGIS, QGIS
— help to clearly demonstrate the socio-economic development of the city.Modern digital tools
such as. are effectively used.

4)Sustainable cities, smart cities, urban planning, competitive cities, socio-economic
development of cities, describing the development of citiesin the lessonsis discussed at a sufficient
level.

5) Socio-economic development of cities according to world experienceis displayed openly.

6) Almaty City Development Program until 2025 and Medium-Term Prospects until 2030will
be analyzed and taught in class.

7) Regarding the development of the city of Almatyresearch projects or practical assignments
are often recommended.

8) Development of Almaty cityConnecting learning to real-life situations

9) TeachersDevelopment of Almaty cityregularly uses relevant updated data and statistics.

10) Socio-economic development of Almaty cityTeaching economic processes forms in
students a conscious view of the structure of the national economy.

These survey questions were rated on a Likert scale (Boone, HN, & Boone, DA, 2012) [11],
and the results were calculated.

As a result of the analysis of surveys conducted among teachers, the geography of
Kazakhstan course"He noted the need to make changes to the content of teaching materials for
effective teaching of the section "Socio-economic development of regions", as well as the lack of
educational and methodological literature in the Kazakh language (methodological textbooks,
instructions, visual aids, etc.) for teachers to work in this area.

Discussions.In the course of analyzing the topics and learning objectives of the geography of
Kazakhstan presented in the model curriculum for general education schools in the subject of
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"Geography", it was found that the classification of settlements, problems, and the process of
urbanization and its assessment are considered [12]. In the textbooks for grade 9, written on the
basis of the model curriculum, the general concept of "city" is described and the classification of
cities by importance is described (Karatabanov R., Saipov A., Balgabayeva B., Saparov K., Usikov
V.V, Egorina AV., Zabenova G.B.) [13, 14].

According to our research, the inclusion of educational materials on urbanization, growth
poles, agglomeration development, Sustainable Development and Smart City in the socio-
economic development of cities, as presented in the works of foreign and domestic researchers,
into the standard curricula and textbook content will deepen students' knowledge about the
development of modern cities. The peculiarity of the teaching methodology of the proposed
educational materials is based on regional, systemic, integrated and active learning methods of
education.

The educational content on the socio-economic development of Almaty, selected in
accordance with the methodological approaches provided by the modern geography teaching
model, increases the level of preparedness of students and ensures their ability to apply the
acquired knowledge in practical activities.

The proposed model is aimed at the socio-economic development of Almaty city.to the
features of teachingaccording to the followingprovides a comprehensive use of methods[15, 16,
17].

1. The case study method analyzes real-life situations or problem situations. The goal is to
develop students' problem-solving, analysis, and decision-making skills by studying real-life
industrial or environmental conditions in Almaty.

2. In the debate method, two or more groups express opposing views on a certain topic. For
example: "EThe relationship between economics and geography"The discussion on the topic
develops students' ability to think critically, present arguments, and defend their opinions.

3. When using the Project-based learning method in a seminar class, students conduct
research on a specific topic and develop a specific product or project. This method is used, for
example,Their collective application in the theme "Sustainable Development of Almaty"Develops
work, research, planning, and presentation skills.

4. Through interactive role-playing games, students play different roles (civil servant, farmer,
investor) and make decisions based on the situation. Interactive games develop students' practical
decision-making skills. Using the interactive game method, for example, the simulation game "City
Planners".

5. In the SWOT analysis method, students identify the strengths, weaknesses, opportunities,
and threats of an object through analysis. This develops their analytical thinking and decision-
making skills. SWOT analysis methodSocio-economic status of Almaty citylt is best to use it in
evaluating development strategies.

The use of the above new methods and approaches in the learning process increases the
effectiveness of the lesson, arouses students' interest, ensures their active participation in the
subject, and allows them to understand real-life situations.

Conclusion.

The socio-economic development of cities plays an important role in ensuring the economic
growth of society and the well-being of the population. As a result of studying the development of
cities using systemic and integrated approaches, it was determined that the city is a complex socio-
economic system, and the interrelationship of its demographic, industrial, infrastructural,
environmental and managerial components has a significant impact on the development of the
city.

The study results show that the development of modern cities is characterized by the
principles of sustainable development, which is associated with increased urbanization, the
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expansion of agglomeration processes, the introduction of innovations and digital technologies.
Indicators for assessing and managing the socio-economic development of cities (quality of life of
the population, employment rate, accessibility of transport and social infrastructure,
environmental efficiency) are of particular importance.

The socio-economic development of cities ensures the sustainable development of the
country's economy.

The use of the Likert scale in the study allowed to assess the views of teachers on the issues
of sustainable urban development, which are presented in the content of educational materials on
the socio-economic development of Almaty city. This method allows to determine the
effectiveness of the teaching methodology and to quantitatively substantiate the results of
experimental work.

Teaching these issues in geography education helps students understand processes in urban
space,develop problem-solving, analysis, and decision-making skillscontributes to the socio-
economic development of Almatyto the features of teachingaccording toThe use of methods and
approaches in the learning process increases the effectiveness of the lesson, arouses students'
interest, ensures their active participation in the subject, and allows them to understand real-life
situations.
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SPECIAL EDUCATIONAL PROGRAM FOR
CHILDREN WITH DISABILITIES

Marcela Carnicka

Abstract:

An integral part of every person's life is communication, which is realized through speech and
language. Everyone acquires the language system from birth. However, in a child with a medical
disability, speech development may be delayed and slowed down as a result of the diagnosis. In
the article, we briefly describe the sound level of language, which is an important key not only to
successful communication, but also necessary for later learning to read and write. The text
explains the difference between phonemic and phonological awareness, briefly describes the
specifics of Treacher Collins syndrome and hearing impairment. The article contains a description
of special pedagogical support for a child with Treacher Collins syndrome and associated hearing
impairment.

Keywords:
Hearing impairment, special education program, children with disabilities, Treacher Collins
syndrome, phonemic and phonological awareness.

Introduction

Language is perceived as a system of rules, units and socially accepted norms through
which we create coherent speech (Cermdk, 2024). A person develops language from birth.
According to Fidra (2013), language consists of several subsystems that are interconnected:

- the phonic subsystem is related to the spoken form of the language,

- the lexical subsystem is made up of the vocabulary of the language,

- the morphological subsystem contains the rules for word formation (inflection and tense),

- the syntactic subsystem focuses on the creation of grammatically correct sentences and
clauses,

- the stylistic subsystem teaches us how to appropriately use language resources in various
communication situations.

One of the basic prerequisites for the successful acquisition of reading, as well as the
development of communication competences, is phonemic awareness, i.e. the ability to
consciously distinguish, identify and manipulate sounds, syllables or words in spoken language.
The authors Zubdkovd, Poprendova (2020) describe phonemic awareness as the ability to
recognize sounds in words and work with them purposefully, regardless of the meaning of the
words. Phonemic awareness represents the ability to distinguish, connect, and break down the
smallest sound units of spoken language. A person can phonetically decompose/analyze a word
into individual phonemes and, conversely, put phonemes together into a whole word. The sound
level of language also includes phonological awareness (phoneme analysis), which represents the
ability to distinguish individual sounds in words and consciously manipulate them within various
large phonological units, which means, for example, syllables (Tokdrova, 2013). It is the ability to
be aware of the sound structure of speech and work with it. Smolik and Seidlova Mélkova (2014)
define phonological awareness as the ability to be aware of the phonological structure of speech,
which represents awareness of rhymes, syllables in words, and individual speech sounds.
Phonemic awareness is one of the sub-skills within the broader understanding of phonological
awareness (Macajova, Grofcikova, Zajacova, 2017).
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According to Mikulajova (2012), the ability to be aware of phonemes and phonological
awareness is also crucial for the acquisition of writing in the early stages of a child's life. The author
adds that the ability to perform phonemic analysis and recognize graphemes helps the child build
the so-called "phonological scaffolding", i.e. the connection between spoken and written
language.

In the development of a child, the phonic system is gradually formed based on speech
perception, auditory differentiation and their own speech production. The child learns to
distinguish individual sounds, creates them and uses them correctly. However, speech
development does not occur equally in all children. In children with disabilities, speech
development, i.e. also phonemic awareness, is weakened and delayed, requiring targeted
intervention and systematic development. In terms of phonological awareness, the child has
difficulty breaking a word into syllables, recognizing and creating rhymes, and can hardly
determine the first or last sound in a word. In terms of phonemic awareness, a child with delayed
speech development does not understand that a word is made up of phonemes, i.e. sounds.
Therefore, it is necessary to provide the child with professional and special pedagogical support
that will focus on the development of auditory perception, phonemic awareness and the
development of communication skills. We present several methods suitable for supporting
phonemic awareness:

- D. B. Elkonin method - the main pillar is familiarization with the sound structure of the word.
In the process of learning to read, the child first becomes familiar with syllables, later with
phonemes, and only after sufficient mastery of phoneme awareness and manipulation does
he move on to learning letters (Tokarova, 2015). The training takes place in four basic topics
- awareness of syllables, analysis of words into sounds, differentiation of vowels and
consonants, differentiation of soft and hard consonants.

- thenursery rhyme method—a nursery rhyme is a simple verse poem that has a strong tempo.
Nursery rhymes are popular with children for their simplicity, melodiousness and appeal.
Their importance lies in supporting language development and speech development. By
repeating nursery rhymes and their articulation, children practice correct pronunciation and
develop communication skills. Nursery rhymes are suitable for children from one year of
age, and in the preschool period they play an important role in developing auditory
perception. Auditory perception is not only the ability to recognize different sounds, but also
includes the differentiation of phonemes and the ability to focus attention on sound stimuli
(Ficova, 2020).

- language games — play is the most natural activity for children, therefore it is appropriate to
use games to develop children's communication skills. The goal of language games is to
become aware of the variety of linguistic expressions; games should stem from children's
spontaneity. At the same time, it is important to guide children to tolerance and politeness
towards other friends, so that they can talk about the meanings of words, sentences, or texts
without arguing or mocking (Lipnickd, Sebianovd, 2022). Before the language games
themselves, it is important to do preparatory and breathing exercises, rhythm exercises.

A child with Treacher Collins syndrome

Treacher Collins syndrome is a hereditary disease affecting the bones and tissues of the
face with subsequent deformations and a characteristic change in appearance. The most common
symptoms of this disease include:
- underdeveloped facial bones and the resulting deformities,
- downward slanting eyes, underdeveloped lower eyelids,
- partially/completely underdeveloped cheekbones, sagging temple area,
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- prominent nose,

- deformity of the auricle or ears completely missing,

- congenital obstruction of the external auditory canal and deformities of the bones of the
middle ear and varying degrees of hearing impairment,

- clefts (lips or jaws),

- smaller lower jaw compared to the upper, the appearance of a sunken chin,

- crooked teeth, - difficulty breathing,

- difficulty swallowing due to the cleft,

- repeated eye infections (according to https://socialeasator.com/diagnoses/treacher-
collinsov-syndrom).

This genetically determined disease can negatively affect the child's auditory perception,
articulation, speech development and communication skills. Hearing impairment is a negative
factor that interferes with the process of acquiring phonological and phonemic skills, as the child
may have difficulty distinguishing individual sounds, syllables or sound stimuli. A child with
Treacher Collins syndrome and associated hearing impairment can be educated in a regular
kindergarten. Inclusion should be a natural and obvious part of everyday life (Kovacova, 2019). For
a child with a hearing impairment, technical and didactic aids are a necessary prerequisite for
perceiving sounds and speech in the school environment. Compensatory aids include FM systems
(remote microphones), which transmit the teacher's voice directly to the child's hearing aid, thus
eliminating the negative impact of ambient noise and distance (Vladova, Lechta et al., 2017).
Furthermore, there are special software that are an effective tool for developing auditory
differentiation and vocabulary. Compensatory aids also include bone vibrators, which transmit
sound through vibrations through the bone (Hovorkova, Rzymanova, 2023).

Special pedagogical support plays an important role in the process of developing phonemic
awareness. Appropriately and purposefully selected methods, activities and interventions allow
for respecting the individual needs of the child, their capabilities, learning pace and specifics
resulting from health disadvantages. An important part of the support is the creation of a
stimulating and motivating environment that supports the development of speech, auditory
perception, attention, memory and other partial functions necessary for the successful acquisition
of language skills. Schmidtova (2020) states in her publication that stimulation is necessary from
an early age for children with hearing impairment, or for children with another type of disability,
where their speech development is impaired or limited. The child, with whom a special education
program aimed at developing phonemic awareness was implemented, has Treacher Collins
syndrome and bilateral moderate conductive hearing loss caused by deformation of the auricles,
missing ear canals and fused bones in the middle ear. Until the age of six months, the child did not
respond to any sounds, unless the child was assigned a BAHA compensatory device (bone vibrator
on a headband), thanks to which he now hears even the quietest sounds. The child is currently
attending kindergarten for the third year. The child's integration into kindergarten took longer and
slower. The child tried to play alone and did not seek the company of other children. The
cooperation between the legal guardians and the kindergarten is excellent. The special education
program was compiled in accordance with the principles of special education intervention,
respecting the individual needs of the child and the results of diagnostic examinations from the
counseling and prevention center. At the beginning, an entrance test was conducted focused on
five areas:

a) rhyme,

b) analysis and synthesis,

c) omission,

d) auditory isolation,
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e) auditory differentiation and localization (Mdacajova, 2013, p. 53). These areas were divided into
12 items, each item could receive a maximum of 5 points. Based on the results of the entrance
test, a set of games and activities was designed, which were implemented over six months in
individual and group form. The program was implemented in a kindergarten environment. The
main goal of the program was to teach a child with a health disadvantage in preschool age to
distinguish sounds by hearing, to develop auditory perception. In order for a child to be able to
pronounce sounds correctly, he must hear them correctly, to be aware of them phonetically,
which is a prerequisite for practicing reading and writing in elementary school. A secondary goal
of the implemented activities, primarily aimed at developing phonological-phonemic awareness
in the child, was his inclusion in the collective of children in kindergarten. For this reason, the
activities were initially implemented in a group form. At the same time, the effort prevailed to
create an environment providing security and safety for the child in the classroom, since he knew
only two friends in the classroom from the previous school year. Another motive for group
activities was the intention to prevent, given the child's diagnosis - physically exceptional with
associated hearing impairment, the stigmatization of the child due to the individually provided
special pedagogical support. Inclusion perceives a child's difference as a valuable asset that should
be an enrichment for all participants in the educational process (Kovacova, 2019). All children are
educated and supported together, gain a sense of belonging, and learn to cooperate, tolerate, and
communicate with each other.

The form of motivation was a popular fairy tale, whose characters also appeared in
individual tasks. Each activity had its own goal, appropriately selected tools, methods
(dramatization, demonstration, lip-reading, game, song, fairy tale, work with pictures,
manipulation with objects, etc.). The program paid attention to clarity, systematicity, multisensory
approach, repetition and individual approach. After the implementation of the activities, reflection
and evaluation followed Each activity carried out in a group format was followed by short
individual work with the child. (e.g. in a relaxation room).

The activities focused on:

- proper breathing and breath regulation,

- proper articulation,

- how to perceive music and express changes in tempo and music (motor activity),

- developing the mobility of the tongue, lips, cheeks, supporting correct articulation,

- being able to determine the localization of sound in space and its source,

- developing auditory differentiation of pitch, length of vowels and syllables,

- developing phonemic awareness through naming words and determining their position
(prepositions),

- developing the perception of temporal sequence,

- developing oromotor skills,

- developing phonemic awareness through identifying rhymes,

- developing phonemic awareness with a focus on syllabic analysis of words,

- developing phonemic awareness with a focus on determining the first sound of a word,

- developing the ability to identify the missing part of a word and complete it into a whole,

- developing phonemic awareness with a focus on to words when changing one sound to
another.
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After completing the program, the child took an exit test (the same as at the beginning), which
showed improvement in some areas (Table 1).Improvements were made in the area of awareness
of rhymes and their creation, in the area of syllable awareness, visual distinction of articulatory
movements, identification of initial and final sounds, especially consonants, syllable analysis and
synthesis, creation of new words for given syllables or sounds, understanding of simple
instructions, active participation in language activities, and the ability to work with visual support
and visual aids.

Table 1: Results of the input and output test of phonological-phonemic awareness

Task Input test result | Output test result

Rhyme awareness 1 5
Rhyme production 5 5
Analysis of words into syllables 4 5
Synthesis of syllables into words 1 5
Syllable omission 0 5
Sound omission 0 3
Isolation of the first syllable 1 5
Isolation of the first sound 0 4
Word formation for a given sound 1 5
Differentiation of words with a picture 1 5
Differentiation of words without a picture 0 4
Localization of sound changes in a word 0 1

Total points 14 52

Source: Own processing

The child has made progress in the areas of phonemic awareness, auditory perception,
language skills and communication skills, although some more demanding tasks still require
systematic practice and support from the teacher. The child has made the least progress in
localizing the change of sound in a word, where further practice is needed. The activities carried
out in a group format were an added value for the child, when the child established friendships,
developed social competences, and was more willing to participate in joint activities in
kindergarten. The child's ability to respond to the teacher's instructions, concentrate on language
activity and participate more actively in group activities improved. Last but not least, the self-
confidence and self-esteem of the child with Treacher Collins syndrome and associated hearing
impairment was strengthened.

Conclusion

Although it was shown that the child improved after completing the special pedagogical
intervention, we recommend continuing the intervention due to the presence of Treacher Collins
syndrome and associated hearing impairment. It is therefore desirable to develop auditory
perception, phonemic awareness and communication skills in the long term. It is also important
to pay attention to breathing, phonation and oromotor exercises, which can contribute to
improving speech intelligibility and imprecise articulation. We recommend using a multisensory
approach, visual support and observation, experiential forms of learning, games, the use of music
and rhymes, fairy tales and rhythmicity to support a child with TCS syndrome.
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BRITISH COUNCIL TEACHING ENGLISH —
MEXOAYHAPOOHAA OBPA3OBATE/IbHAA
OHNANH-NIATOOPMA
COBEPLUEHCTBOBAHMA
MPODECCMOHA/IBHOIO YPOBHA
MPEMNOAOABATE/IEM MHOCTPAHHOTIO
A3bIKA

Kasumosa NpunHa MBaHOBHA

JokTop punocodmm no punonormum, Crapwuni npenoaasatesib kKapeapbl MHOCTPAHHbIX
A3bIkoB A3epbalarKaHCKOro MeAMUMHCKOro yHMBepcuTeTa, baky AsepbainaykaH, ORCID
NO: 0000-0001-7272-7629

AHHOTaUuA

B fnaHHOM HayyYHOW paboTe pacKkpbiBaeTcA cneunduka OpraHM3aumm MeTOAMYECKOro
npouecca obyyeHMA W PACCMATPUBAETCA POAb Pa3BUTMA W COBEPLUEHCTBOBAHWA YPOBHA
NOArOTOBKM yuMTenein W npenogasatenen. B umcno uenet M 3a4ay  NPOAYKTUBHOIO
GYHKUMOHMPOBaHMA y4ebHOro NpoLecca BXOAMT CO3AaHNe YCA0BMI Kak ANa obydeHuns, Tak u ana
Pa3BUTMA BCeX Y4acTHMKOB 0bpa3oBaTenbHoro npouecca. CoBeplleHCTBOBaHWME YPOBHA
NOArOTOBKM MpenogaBaTeNel  MOMHO Ha3BaTb OAHMM U3 BAXKHEWWWX HanpaBAeHWi
npodeccMoHanbHOM  AeATeNbHOCTM M GAKTOPOM,  MOBbLIWAKWMM  KayecTBO  y4ebHo-
BOCMMTaTENbHOrO npouecca. MexayHapoaHble NporpaMmbl, OHAANH-NAATGOPMbI, NOBbIWatOLLME
KBAaMPUKaALMIO yumTeNer, MOMOratoT UX TMYHOCTHOMY POCTY, PaClUMpPeEHM0 NPpodeccMoHaNbHOro
Kpyrosopa, oOboOralweHnto  negarormyeckoro  noteHumana. OpHOM M3 OpraHW3aumi,
cnocobCTBytoWEel PasBUTUIO NefarorMyeckon AeATeNbHOCTUM yuuTenel ABnAaeTcA bpuTaHCKU
CoseT 0by4yeHunsa yuntenen. MexayHapoaHasa opraHusaums ObbeanMHEHHOro KoponescTBa Mo
KyNbTYPHbIM CBA3AM W 0bpasoBaTenbHbiM Bo3MoXKHOCTAM (British Council Teaching English.
(London, UK). International organization for cultural relations and educational opportunities),
basupytowadaca B JloHgoHe. [aHHaA Hay4yHas CTaTbA aHANM3MPYeT aKTyasbHble TeMbl
METOAMYECKON HayKM, KOTOpble NoayyatoT Hambonee 4actoe OCBELWEHWE B MEXAYHAPOAHOWM
nporpamme bpuTtaHckoro CoseTa Mo PasBUTMIO M NOBbIWEHMIO KBaAMPUKaLLMKM NpenoaaBaTene.
DTN TeMbl PAaCCMATPUBAKOTCA C PA3/IMYHbBIX MO3ULMN COBPEMEHHbBIX SKCMEPTOB-YYEHbIX, KOTOPblE
NPeACTaBNAT MX B CBOWMX AOKNaZax, NybavKaumax, npeseHTauuax Ha PasanyHbIX pecypcax
oHnarH-nnaTdopmbl bputaHckoro Coseta (British Council Teaching English).

KntoueBble cnosa: y4ebHbi npouecc, CoBeplIeHCTBOBAHWE YPOBHA NOArOTOBKM NpenoaaBaTenei,
MeXAYHapOoAHasA NPOrpaMmma, akTya/ibHble TEMbl, METOAMYECKAA HayKa.

BeeneHue
YyebHbln 0bBpasoBaTesnbHbIM MNPoLEecc A0/KeH ObiTb OPUEHTUPOBAH He TOJIbKO Ha
obyyeHme CTyAeHTOB, HO M Ha pa3BuTMe NpPodeccMOoHaNbHON KOMMNETEHTHOCTU y4yUTenem wu
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npenogasatenen. MpodeccMoHaNbHbIM YPOBEHb KaXKAO0ro y4ymuTens TeCHO CBA3aH C Ka4eCcTBOM U
pe3ynbTaTamm 0bpasoBaHmMA. CoBepleHCTBOBaHME NpenoAaBaTenelt MOXKHO Ha3BaTb OAHUM 13
Ba*KHEMLIMX HanpasaeHUn nx NpodeccMoHanbHOM AeATeNbHOCTM U GAaKTOPOM, MOBbLIWAOLLMM
Ka4ecTBO y4ebHO-BOCMMUTATENBHOrO NpoLecca.

MNpobneme noBbllIeHUA KBaAMbUKaALMKM MpenoaaBaTeneil BbICWEN WKOAbl yAeNAatoT
BHMMaHMe y4éHble pasHbIX CTpaH. Tak B cTaTbe «MccnenosaHme neaarormyeckoro npocTpaHcTBa
BbICLUEM WKO/bl B KOHTEKCTE CAMOCOBEPLIEHCTBOBAHWA NpenoAaBaTenei» aBTopbl YyTBEPKAAIOT:
«Mpobnematka COBEPLUIEHCTBOBAHMA JIMYHOCTHbIX KayecTB M NpodecCMOHanbHbIX HaBbIKOB
npenogasaTene BbICWEWX WKOAbI Ha HACTOAWMMA MOMEHT aKTya/M3MpoBaHa He TONAbKO
CTaHAAPTaMM, METOANYECKMMIN PeKOMeHAAUMAMM, HO M CamMOM Neaarormyeckon peanbHOCTbH,
0OBEKTMBHBIMM YCIOBUAMM, KOTOPbIE NPEAbABAAIOT K NPenofaBaTeNIbCKON AeATEeNbHOCTN UHbIE,
HeXXenn HEeCKONbKO NeT Haldaa, TpeboBaHuay. (bputaesa A.M., MpuwmnHa T.A., MpuwuH tO. C., 2025,
cTp. 99) be3ycnosHO, ¢ NOAO6HbLIM BbICKa3blBaHMEM MOYKHO COTNACUTbCA, OAHAKO Aanee aBTOpbI
OTAENAT NpenoaasaTeneit BbICWEN LWKOAbI OT y4MTENEN HaYaNbHOM, CPeAHEeN WKOMbl U OTAAT
NpMopUTET NpPenofaBaTeNnsm BbICLIMX y4ebHbIX 3aBeaeHni. «Bbiclee obpa3oBaHWe ABNAETCS
nepexoAHbIM 3Tanom Ha NyTW oT obulero oby4yeHMA U BOCMMTAHMA K aKTMBHOM COUMANbHOM U
npodeccMoHanbHON AeATEeNbHOCTM, a, CNefOoBaTeNbHO, 33aJayu nefarora CTaHoBATCA bHonee
MHOFOYMCAEHHBIMM U Pa3HO0bPa3HbIMK, YeM, K Mpumepy, B WKonex». (bputaesa A.M., MpuwmnHa
T.A., TpnwuH 0. C., 2025, ctp. 99). C AaHHbIM MHEHMEM aBTOPOB C/I0XHO COracUTbCA. YunTena
WKOM He MeHee, 4YemM npenogasaTeM By30B  [O/MKHbI  COBEPLUEHCTBOBATb  CBOM
npodeccrMoHanbHble KayecTBa, B TOM YMC/IEe M y4acTBYA B MPOrpaMmax MexAyHapOoaHbIX Kypcos,
BeOMHAPOB M ApYrMx pecypcax opraHM3auumiA, HanpaBNeHHbIX Ha PaboTy ycoBepleHCTBOBAHMA
KBaAMPuKaumm yumteneir. OBy4eHUIO WMHOCTPAHHOMY A3blKy HeobXxoaMMo yaenAatb 6onblue
BHMMAHMA MMEHHO Ha HayasbHOM 3Tane obyyeHwA, Koraa 3aknadblBatoTcA Ha3oBble 3HAHMA
ydyawmxca. B nporpamme bpuTtaHcKoro coBeta No obOyyYeHWto y4vuTenelt MOCBALLEHO MHOrO
BPEMEHM Temam METOAMKM MNpenofaBaHMA Oby4eHUIO HavyasbHOMY, CpedHemy W CcTapliemy
LWKO/IbHOMY BO3pacTy.

HeobxogMmocTb  BOCMMTAHMA TAPMOHWYHO  PA3BUTOM  JIMYHOCTM W CTAaHOBNEHUA
rPAaMOTHOrO cneumanmncta, byayuiero npodeccmoHana B AnLe CTyAeHTa, KOTOPbIM MO OKOHYaHWK
By3a o0bnagan 6bl BCemMu HeobxoaMMbIMM KOMMETEHUMAMMK, aBTOpbl CTaTbun «WccneposaHue
nefarorMyeckoro MPOCTPAHCTBA BbICWEW LWKOAbl B KOHTEKCTE CAaMOCOBEPLUIEHCTBOBAHMA
npenozasartenen» COBEPLWEHHO CAPaBeANMBO CUYMTAIOT MPUOPUTETHLIM. [1O03TOMY OAHMM U3
BaXKHbIX BOMPOCOB ABnAeTcA obnagaHne nNpPodeccMoHaNbHOW KOMMETEHTHOCTM  Camoro
npenoaasaTtens, KOTOPbIA A0/MKeH ObiTb MHTEPECHbIM KaK JMYHOCTb M ABAATHCA TPAMOTHbIM
cneumnanmcTom. ABTOPbI OTMEYAIOT, YTO MHTENNEKTYa/IbHOCTb NPenoAaBaTena HanpAMyHo CBA3aHa
C MOTMBaUMEN CTYAEHTOB K OBy4eHMI0 M C KavyecTBOM 0Opa3oBaHMA. MIMEHHO 3TO no3BosaeT
roBOpPUTb O HEOBXOAMMOM COBEPLUIEHCTBOBAHUM MNPOdECCMOHANbHbBIX HAaBbIKOB, JIMYHOCTHOM
Pa3BUTUM NPEnoAaBaTensa, aKTyaAM3auMm WMEIOLWMXCA MNCUXONOTUYECKMX W METOAMYECKMX
pecypcos. (bputaesa A.M., MpuwunHa T.A., TpuwmH HO. C., 2025).

OfHaKo, roBopa O COBepPLEHCTBOBaHMM NPOPECCUOHANbHbIX HaBbIKOB Neaarora, aBTopbl
MCNONb3YIOT CNOBa «CaMOCOBEPLUEHCTBOBAHMEY, «CaMOpPa3BUTMEY, yaenaa ocoboe BHMMaHMe
TEPMUHY «Nefarormyeckoe NpPoCTPaHCTBO By3a». [10 MHEHWIO MHOTMX YYEHbIX 3TO NPOCTPAHCTBO
npeacTaBnseT cobor y4ebHo-BOCMMUTATENBHYIO Cpeay, B KOTOPOWM peanm3yeTca MHOXECTBO BM/I0B
[eATeNbHOCTM BCEX Y4acCTHMKOB 0OpasoBaTenbHOro npouecca: yy4ebHas, npodeccroHanbHas,
[ocyroBas, TBOpYecKad, CnopTMeHaa M np. [legarormyeckoe MNPOCTPAHCTBO BbICLLIEN LWKObI
BK/ItOYAET B ceHA He TONbKO YC/I0BMA, HO M BCe MMEOLLMECA B By3e pecypcbl, cnocobcTaytolme
LOCTMXKEHUIO KOHKPETHbIX 06pa3oBaTesIbHbIX Lenen, MUMHMMMU3aLUMK CNOXKHOCTEN B 0DyYeHunn. B
4ymcno uene n 3agady PyHKUMOHMPOBAHMA By3a BXOAMT CO34aHWe YCAOBMI Ans obyyeHusa wu
Pa3BUTMA BCEX Y4ACTHMKOB 0HBpa3oBaTeIbHOroO Npouecca, B AaHHOM cyyae peyb MAET He TONbKO
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M He CTONbKO O KypCax MOBbIWEHWA KBAaAUUKALMKU, HO M O NINYHOCTHOM POCTE, PaCLUMpPEeHUM
Kpyrosopa, oboralieHnn negarormyeckoro NoTeHLMana 3a CHET BOBNEYEHNA B KOMMYHUKATUBHbIM
npouecc camux ctyaeHTtoB. (bputaesa A.M., MpuwuHa TA., TpouwmH 0. C., 2025). 3To oyeHb
CnopHoe mHeHure. CoBepLeHHO 04eBUAHO, YTO CAMOCOBEPLIEHCTBOBAHME HEBO3MOXKHO B Y3KOM
3aMKHYTOM Kpyry onpeaenéHHon, nyCcTb Aa*Ke M MHOFOYUCNEHHOM rpynnbl npenogasaTtenem u
Takon ke o060cobneHHOM rpynnbl CTYAEHTOB, OrpaHWMYEeHHOM MNPOCTPAHCTBOM OAHOrO By3a.
Be3ycnoBHO, COBEpPLIEHCTBOBAHME MNPOdECCMOHANbHbBIX HABbIKOB AO/KHO MPOXOAWUTb MYyTEM
NONYYEHMA HOBbIX HAy4YHbIX 3HAHWIM, OOMEHOM Hay4YHbIM MHEHMEM, AMCKyccuamM, becegamm
MeXAay npenoaaBaTensimm, He TONbKO 04HOro M3BPAHHOrMO By3a, HO M BCEWN CTPaAHbI 1 AaKe BCEro
MMnpa. IMeHHO Tako 0bMeH MHEHMAMK NPOXOAMT Ha NaaTGopMe MeXAyHapoAHOro coobLlecTsa
BpuTtaHckoro CoBeTa 0by4eHMaA yumTenen.

NccneposaHue

MeayHapoaHas nporpamma bputaHckoro Coseta obyyeHua yumutenen (British Counsil
Teaching English) opraHn3oBaHa 414 pPa3BMTUA M MOBbILLEHWA YPOBHA KBaAUbUKaUMM yynTenen
WKOA, KONNeaXen, KypcoB, NpenoaasaTteneit BbICLIMX y4ebHbIX 3aBeieHNI, 00y4atoLWwmx yHEHNKOB
M CTyAEHTOB MHOCTPaHHbIM A3blkam. PaboTa bBpuTaHCKOM oOpraHM3auMmM HanpasieHa Ha
COAENCTBMMU B MOHMMAHUM Pa3IMYHbIX KOMMOHEHTOB CMCTEM MHOCTPAHHOMO A3blKa, TaKMX Kak
rpammaTiKa, NeKcuKa, GOHETMKa, KOMMYHWKATWMBHblE CTpaTeErMn M COUMONUHIBUCTUYECKME
HaBblKM, a TaKXKe pa3/MyHble BapWMaHTbl aAHIIMMCKOro A3blKa. [lporpamma cnocobcTeyeT
MOHMMAHWNIO PA3IMYHbBIX Teopunii 0bydYeHuA, BbIDOPY NOAXOAAWMX METOAMK NpenofaBaHua aNnd
noAdepaHna ydyebHOro npouecca B ONpefAenéHHOM KoHTekcTe. [lporpamma obpallaeT
BHMMaHWe Ha pacliMpeHne 3HaHWI 060 Bcex NPodeccHMOoHaNbHbIX NPAKTUKaX ANA NOBbIWeEHMA
apPeKTUBHOCTM NpenogaBaHuna. Kaxabii nonb3oBaTenb pecypcamm CoBeTa BNpaBe cam BbIOMpaThb
Bna 1 dopmy obuleHnA ¢ NpeacTaBUTeENs MU COODLWEeCTBa B 3aBUCMMOCTM OT NPOdeCcCnOoHaNbHbIX
nHTepecos. Obuwaa TemaTnka CoBeTa pacnpoCTpaHeHa Ha yumTenen aHMMCKOro A3blka, Tem He
MeHee, Y4aCTHMKaMM MOTyT ABNATLCA M Nefarorun, obyyatoline yHeHMKOB 1 APYrMM MHOCTPAHHbIM
A3blkaM, TaK KaK MeToAMKa npenoaaBaHuA NtobOoro WMHOCTPAHHOIMO A3blka MMeeT 00LLyto
HanpaBNEeHHOCTb.

MaTepuansl pecypcoB bputaHckoro Coseta obydeHuma yumtenei (British Council Teaching
English) npeacTtaBneHbl  cambiM  WWMPOKMM  CMEKTPOM  MHCTPYMEHTOB U PECYpPCOB:
obpazoBaTesibHble KypCbl C ANTENbHBIM CPOKOM 00yYeHMA, NONHOLEHHbIE HayYHble NyBanKaumm,
KOHepeHUMmn, exxeqHeBHble MePONPUATUA B BMAE BEOMHAPOB, ANCKYCCMA, OTBETOB Ha BOMPOCH,
KPaTKMX MeTOANYECKMX PEKOMEHAALMN Ha pa3Hble TEMbI.

PasHoobpa3sne Tem MeTOAMYECKOM HayKM npenogaBaHMA  WMHOCTPAHHOIMO  A3blKa
NpeACTaBNEHbl B CPAaBHEHMM PA3/IMYHBIX TOYEK 3PEHMA YYEHbIX Pa3HbIX CTPaH. TakMe BakHble
MeTOAMYECKME TeMbl KaK: KOMMYHWKATMBHbIM acnekT y4ebHOro npouecca, KpUtepum OLEHKM
3HAHWI CTYAEHTOB, MCMNONb30BaHWE Y4eOHOro N ANAAKTMYECKOrO MaTeprana Ha YPOKax, MOMOLLb
NN B 0By4eHUN MHOCTPAHHOMY A3bIKY, Pa3BUTME HABbIKOB KPUTUYECKOTO MbILEHUA Y YHALLMXCA,
MHOroA3bl4ME U BAUAHME POAHOIO A3blKa B ayAUTOPMM MHOCTPAHHbIX CTYAEeHTOB, OPMMPOBAHME
y4ebHbIX AOKYMeHTOB Kadeapbl BbiCWEro y4ebHOro 3aBeAeHMA UM MHOrMe aApyrne MMerT
MHOTOMNNaHOBbLIM NoAxoA. B CBOEM MccnefoBaHUM Mbl aHANM3UPYEM OTAENbHbIE METOANYECKME
TeMmbl, 0b6CyKaaeMble Ha TPEHHUHTaX, BebuHapax, nybanKkaumax BpuTaHCKOM opraHmM3aumu,

PaccmMOTpMM HeKoTopble M3 Tem BebMHApPOB, COCTOABLIMXCA Ha OHAaWH-NAaTdopme
BpuTaHckoro CoBeTa B pa3Hoe Bpems paboTbl: Hanpumep, Tema BebrHapa « M KaK Hal CO3HUK»
(“Al'as our ally”) Mapwuun Xoce lanneHo (Maria Jose Galleno) ot 17.05.2024 rona opMeHTMPOBaH Ha
NPAKTUKYIOWMX YYUTENEM M MOCBALWEH NpaKTM4yeckon uHTerpaumm WM B paboTy ypokos no
M3YYEHMIO aHIIMMCKOTO A3blka. OCHOBHaA maea aoknada — MM He 3ameHAeT npenogasaTens, a
NOMOTaeT AeNaTb YPOKN UHKNO3UBHBIMWU U ABAAETCA aKTUBHbIM aCCUCTEHTOM y4uTend. YaeneHo
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BHMMaHMe TOMY, Kak ¢ nomollbto M apantmpoBaTb y4ebHbIM MaTepunan nof pasHblie YPOBHM
3HaHWUI CTyAEHTOB, YTOObl BOBNEYb BCEX YYEHUKOB B CMELIaHHbIX rpynnax. Bo sBpema BebuHapa
CNUKEP AEMOHCTPUPYET, KaK 3arpy3nTb MCXOHbIM TEKCT M BbICTPO CreHepMpoBaTh 3aAaHna bonee
HW3KOro WAKW, HaobopoT, Honee NPOABMHYTOrO YPOBHA, 4YTODObI BOBMEYL BCEX YYEHMKOB B
CMelliaHHbIX rpynnax. Ha sebuHape paccmatpuBanncs cnocobbl ncnonb3osaHua N-cepsucos ana
PaboTbl B OOMbLIMX Klaccax C pPasHbIM YPOBHEM MOAroTOBKW. [MOKasaHbl GyHKLUMM nepeBoaa
MHCTPYKUMA M adanTaluMm TecTOB A5 CO3[aHMA PaBHbIX BO3MOXKHOCTEN 0bydeHus. [aHHbIN
BebMHap cnocobcteoBan 0byyeHMto 6a30BbIM HaBblKaM COCTaBAEHWUS MPOMMNTOB A5 NMOAYyYEHUA
MeToanyecknx matepuanos. (Galleno, M. J., 2024).

Ha BebuHape «MecTo aHrauiickoro asbika» "The place of English” ot 15.10.2024 roaa
aBTop [lokTop Xappu Kyya u coastop [okTop ToHu Kanctuk (Dr. Harry Kuchah and Dr. Tony
Capstick) paccmoTpenu ponb aHIMIACKOTO f3blka B YC/NIOBMAX MHOrOMA3blYMA B Kaacce
(Multilingualism), nomornam yuntenam n npenogasaTensiM OLEeHWTb, Kak pa3Hoobpasme BaprMaHTOB
aHIMMCKOTO A3blKa, B 0OUlEM, TaK W JIOKaNAbHble KOHTEKCTbl, B 4YaCTHOCTW, BAMAKOT Ha
COBpPEMEHHY NPaKTUKy NpenoaasaHmA. CnnKkepbl OTBETUAM Ha BOMPOC, KaK YMTU OT KOHLEeNUmn
OOMUMHUPOBAHMA  «YMUCTOTO aAHIMMCKOTO A3blka» M WMHTErpPMpPOBaTb €ro B MHOrOA3bIYHYHO
PEeanbHOCTb A3bIKOBOW TPYNMbl, rAe POAHblE A3bIKM BbICTYNAOT NOMOULHMKaMK 0by4eHMA, a He
ABnAOTCA ero npenatctBuem. [oktop Kyda noaHAn Ha 3TOmM  BebWHape  BaXKHbIN
COLUMONMHIBMCTUYECKMIN BONPOC O NpaBe cobCcTBEHHOCTM Ha A3blK (Language Ownership): Komy
NPUHAANEKUT aHIIMNCKMIA A3bIK ceroaHa? OH TakKe 0O0CHOBAN OTKa3 OT XKECTKMX CTaHAapTOB
«HocuTenen asbika» (Native Speakerism) B nonb3y NpU3HaHWA NOKaNbHbIX BAPMAHTOB aHIIMNCKOrO
a3bika (World English). JaHHbI BebMHaAp BOOPYHXMA METOAMCTOB MPaKTUYECKMMWN CTPATErMAMM,
NOMOTAIOLLMMM PAAOBLIM YYUTENAM aHANN3NPOBATL COOCTBEHHbIE NOAXOAb! M NPEAB3ATOCTM NPU
oLeHKe peun ctyaeHToB. OCHOBHaA Lenb BebMHapa — NOMOYb HaCTaBHMKAM W NpenoaaBaTensim
KPUTUYECKM OLEHUTb pa3Hoobpasne BapuaHTOB aHIIMKCKOro s3bika. (Kuchah, H. & Capstick, T,
2024).

Ocoboe BHUMaHME yaensaeTcs akTyalbHbIM TEMaM, TaKMM KaK MCMNOAb30BaHWE KpUTepmes
OLEHMBAHMA 3HaHMI cTyaeHToB (Rubric Assessment) M NpUHUMNAM  OLEHKM 0by4vyeHus
(Assessment for Learning), cornacHoO KOTOPbIM 3TO OLEHMBaHME pPacCMaTPMBAETCA Kak
HeoTbemnemaa 4acTb obpasoBaTenbHoro npouecca. Cneayet OTMETUTb pAa  BeOWMHAPOSB,
NOCBALLEHHbIX 3TOM Teme. B maTepuanax bputaHckoro Coseta (British Council) noauépkumaeTcs,
YTO rNaBHaA LUENb OLUEHWBAHWA 3HAHWN CTYAEHTOB 3aK/IH4aeTCs He TO/IbKO B BbICTaBAEHUM
MTOTOBOM OTMETKM, HO M B OKa3aHWW MOMOLLM CTYAEeHTaM MPOABUTb CebA C Nyylliei CTOPOHbI.
OueHKa [0/KHa NpeaocTaBnAaTb 0OyvatoLemyca MHPOPMALMIO O €ero CU/bHbIX CTOPOHaX,
BbIABAATL 06/1acTy, Tpebylolwme COBEPLIEHCTBOBAHMA, M  MOTMBMPOBATb K JasbHenlemy
M3YYEHMIO A3bIKA.

Cnukep BebuHapa ot 12.09.2025 roga «Kak oueHMBaHME MOMKET ObITb MHKAO3MBHbIMY
“How can assessment be Inclusive?” Hawsa Anv Myxammaa (Nashwa Aly Muhammad) coctasnsiet
«crnpaseninBbie» N «HeCnpaBeaMBbIE» CUCTEMbl oLeHMBaHMA. OObACHSAET, Kak aganTMpoBaThb
TPAAMLUMOHHbBIE TECTbl N0/, PeasbHble MKU3HEHHbIE 33/1a4M 1 CO3A4aBaTb MHK/O3MBHbIE KPUTEPUN
oueHku. (Aly Muhammad, N., 2025).

Ha BebuHape bputaHckoro Coseta ot 11.07.2025 roga noa HasBaHuem «OueHMBaHUE
obyyeHuna: npaktuyeckoe BBegeHue» (Assessing learning: A practical introduction)
npenogasatenu CtepeH MaHaep v Pabus Ladu (Stephen Mander & Rabia Shafi) pasbupatoT Tvnbl
OLEHMBAHMA, KPUTEPMM BbICTABNIEHMA OLEHOK WM MPaKTUYecKMe cTpaTermm obpaTHOM CBA3M C
Lenbto eé otcnexkmnsanma. (Mander, S., & Shafi, R., 2025).

MNybarKkaumm yuéHbix bputaHckoro Coseta (British Council) npeacrasnsatoT coboint 0cobbIin
WHTepec. Hanpumep, HayyHasa CTaTbA NOA Ha3BaHMem «[loyemy OHW He MOryT roBOPWTb MO-
aHmminckn?» (Why won'’t they speak English?) deiinn 3nbxaBapu n Xaprpuesa E. (Elhawary, D.,
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and Hargreaves, E.) ot 2023 roaa nocssuleHa oby4yeHnto Ha Ha4va/lbHOM 3Tane apaboAsbIYHbIX
YYEHMKOB Ha OCHOBE TeopuW camoonpedeneHusa. B Hell uccneayeTca TPeBOXKHOCTb Mpu
CaMOCTOATE/IbHOM 0OYYEHMM PA3rOBOPHOMO aHIIMIACKOTO A3blKa Ha Ha4Ya/IbHOM 3Tane WKOAbHOro
obyyeHuna. OnNncbiBaeTCs, Kak BO BPEMA HAY4YHOro aKCNepmMmeHTa Obll BHEAPEH METO/, «NapHOM
pPaboTbl» B Knaccax TPEX rocyAapCTBEHHbIX WKOA. pyn 3TOM, yumTena OblanM O3HAKOMIEHbI C
«Teopuen camoonpeaeneHmns» 1 MNoAYYUAN TNOAAEPHKKY BO BPemMs NpPoBeAeHMA YPOKOB
PAa3roBOPHOM peyn aHIIMNCKOro Asblka. MccneaoBaHne 6bl0 HanpaBfeHO Ha COAENCTBME
BHEJPEHUS TEOPUM CaMOOMNPeAeNeHNs, YTO MOII0 Obl NMPUBECTM K YAydlleHuto obydveHun
Pa3roBOPHOMY aHIIMMCKOMY A3bIKY M Ha NOyYeHUe NPeasioKeHMA U OLEHOK AaHHOro MeToa oT
CaMMX HOHbIX YYaCTHMKOB 3KCMepumeHTa. B npouecce HabntoaeHWA BbIACHMAOCH, YTO YYEHUKM
NOYYBCTBOBAIM HAUMEHbLLYIO TPEBOXHOCTb Ha YPOKaX Pa3roBOPHOM peyun nocae npumeHeHus
[AHHOWM Teopuu. B pesynbrate 3TUX MCCNeA0BaHMIA aBTOPbI NpeaaaratoT yYUTeNAM: Yallle CamMmm
BbICTYNaTb B KAYECTBE NPUMEPA, HEXENN UCNPABAATL PeYb HAUYMHAIOLLMX TOBOPUTL MNO-aHIIMNCKM;
NOOWPATb AETEN B MX PA3rOBOPHOM MpaKTUKe; nsberaTb yrpos M HaBelIMBaAHMA AP/bIKOB AN
YYEHMKOB «CU/bHbIE», «Cnabble»; MCNOAb30BaTb OTKPbITbIE BOMPOCHI M 3adaHua, Tpebytouime
bonee oaHoro npaBuabHoro oteeTa. (Elhawary, D., & Hargreaves, E. 2023)

NuTepecHasa nybankauma 2025 roga rpynnsl cneaytowmx astopos: fypa C.M., A6noHckal
P.P., fOkcenb A., Apcnan C., Xapsu Ox., Ixune X., Nayagen M., Antan B., dpbakan H.T., 9ac P. nog,
Ha3BaHWem «lMcnosb3oBaHMe MNpenodaBaTeNaMM YHUBEPCUTETOB CTpaTerMii ANA BBEAEHMA M
obbsAcHeHMA TepmuHonormm STEM B KOHTEKCTe 0OydyeHMA Ha aHrMMCKOM A3bike». (University
lecturer strategy use to introduce and explain STEM terminology in EMI contexts. Curle, S. M.,
Jablonskai, R.R., Yuksel, D., Arslan, S., Harvey, J., Jie, H., Paudel, P, Altay, V., Erbakan, N. T, & Els, R,,
2025)). B naHHOM MccnenoBaHMM aBTOPbI MOKa3aau, Kak NpenoaaBaTenn By30B OTAEeNbHbIX CTPaH
MCNONb3YIOT Pa3/IMyHble MOJENAN B3aMMOAEUCTBUA Npu obydyeHUM TepmmHonormm STEM. [ns
CPaBHUTENbHOTO aHann3a nccneaoBaHMA BbibpaHbl caeaytollme cTpaHbl: Typuma, Kutai, KOxHasa
AdpuKa. Pesynbratbl onpoca npenoaasatenen NoKkasanm, YTo UX Mo He OKa3blBaa BAMAHMA Ha
MeTOoAbl NpenojaBaHMa UAM CTUIb ODbACHEHMA TepmuHonormm STEM Ha aHrAMIMCKOM A3bIKe.
MNpenoaasatenu coobuwmnm o ctpemneHnn n3beratb reHAEPHOM NPEAB3ATOCTM B NPenodaBaHm 1
paccmaTpuBaTb BCEX CTYAEHTOB KaK JAMYHOCTEM C YHMKaNAbHbIM NOTEHUMaNoM. WHTepeceH
3KCNEPUMEHT TEM, YTO OH NPOBOAMACA B Pa3HbIX CTpaHax. KaK cuMTatoT aBTopsbl, cneunduyeckoe
pas3nyme Mexay cTpaHamm, obydatowmmm CTYAeHTOB Ha OAHOM A3blKe, ellé pa3 NoAYEPKMBALOT
MHOTOrPaHHbIN XapakTep obyvyeHMa Ha aHIMNCKOM A3blke. Pe3yabTaThl A@aHHOrMo MCCcnea0BaHMA
BK/ItOYAOT B cebAa 4acToe MCMNOAb30BaHWE 3KBMBAMIEHTOB Ha POAHOM S3blKe ANA BBeAEHMA
TepMnHoNorm STEM nam 3ameHon OTAesbHbIX C/I0B CUMHOHMMaMW. ITO UCC/Ael0BaHME BHOCUT
LEHHbIM BKNag, B rnobanbHyto KapTuHy STEM-06pa3oBaHus, NoAYEpKMBas HeobXOAMMOCTb
reHAepPHO-YYBCTBUTE/bHbBIX W  KOHTEKCTHO-3aJanTMPOBAHHbLIX CTpaTerMi npenogasaHua ana
adbdeKTMBHOM Nepeaaymn cneumann3mpoBaHHOM TEPMUHONOTMN B PA3NYHBIX YCA0BUAX 0OYYEeHNS
Ha aHIMINCKOM A3bIKe.

[eTanbHbln  aHanM3 NoAOOHbIX COoAepXKaTeNbHbIX CTATEM Pa3/IMYHOM  TeMaTUKW,
nybBAnMKYyeMbIX B OTKPbITOM A0CTyne, 6e3yCc/NOBHO, CNOCOOCTBYET MOBbIWEHUIO KBanMdMKaLMm
neaaroros, paboTaoLWmnx c onpeaenéHHOM rpynmnom yYalmxcs B onpeaenéHHbix chepax obyyeHums.

3akioyeHue

Takum 06pasom, OAHOM W3 BedylMX MeXAyHAapOAHbIX 06pa3oBaTe/IbHbIX OHAAMH-
OpraHM3aLUMii, OKasbIBAOWMX 3HAYUTEbHOE BAWAHME Ha PA3BUTME METOAMKWM MPenoaaBaHus
aHIMMCKOro A3blKa, ABnseTcA British Council. B pamkax obpasosatenbHoi nnatdopmbl Teaching
English npenopasaTenam npeasaratoTca  pPasiM4YHble  OHMAWH-Pecypcbl  ANA  MOBblWEHUA
KBanMdUKaLMM, NOCBALWEHHbIE PA3NUYHBIM METOAMYECKMM BOMPOCaM OBOy4YeHUA MHOCTPAHHOMY
A3bIKY.



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

MHTepeceH TOT $aKT, YTo B y4acTMmM BeOMHAPOB MOTYT NPMHMMATb y4acTue npenoaasaTen
Ntob0Oro MHOCTPAHHOTO A3bIKa (PYyCCKOro, HemelKoro, ¢paHLLYy3CKOro 1 Ap.), XOpowo Bajetoume
aHIMACKMM.  MeToAMKa NpenofaBaHWsa  aHIIMIACKOTO  A3blKa TaKKe aKTyalbHa W ANs
npenofaBaHmA PYCCKOro A3blKa KakK MHOCTPaHHOro. CpaBHUTE/bHbIN aHAIM3 METOANYECKUX TEM,
npeacTaBAeHHbIX Ha BebWHapax B nocaeayowen paboTe, Kak Ha ypoKax aHIMMCKOro, Tak u
PYCCKOrO A3blKa MNO3BOMAET MOHATb, YTO HAayKa «METOAMKA NpenoaaBaHns MHOCTPAHHOMO A3blKa»
aKTyasibHa A5 BCEX A3bIKOB O€3 UCK/toYeHWs. B TO e Bpems, 4/1A KaXKA0ro npenoaaBaTtess BaxkHO
6bITb B Kypce NocieaHNX TEHAEHLUMI U METOA0B NPenoAaBaHna MHOCTPAHHOTO A3bIKa. [Tporpamma
no oby4YyeHWO MHOCTPAHHOrO A3blka Ha CBOWX BeBMHaApax MO3BONAET M3YYUTb COBPEMEHHbIE
TEHAEHUMM W MeTodbl MPenofasBaHMA MHOCTPAHHOrO f3blka, 3HAKOMWUT npenogaBaTenein c
WHHOBALMOHHbIMW METOAMKAMM NPenoaaBaHma, MHTErpaLUner TexHonorMin n sBHeapeHem NN B
y4yebHbIi npouecc. [lepegoBble CTpaTerMm MeTOAMYECKON HayKM, HECOMHEHHO, MOMOratoT
Ka)KAOMy NpenofasaTento cAenaTb NPaKTUYECKME 3aHATUA YBAEKATENbHBIMWU U MONE3HBIMU.

OZHMM M3 BaXKHbIX aCMEKTOB MEeXAyHapoaHbIXx BeOMHApPOB ABNAETCA BO3MOXHOCTb
06lWATbCA C yYnTENAMM M NpenoaaBaTeAMW BCErO MMPaA, NMEpPEHMMaTb MX KpeaTMBHble WAeM,
[enNTbCA CBOMM OMbITOM M 3HAaHWAMM. Y4yacTue B BeBMHapax NO3BOAAET OWyLaTh ceba YacTbio
Pa3HO0bpPa3HOro, AMHAMMYHOTO COODBLLECTBA YUMTENEN U SKCNEPTOB, KOTOPbIE CTAPAKOTCA CAeNaTb
npenofaBaHuve CcoBepleHHbIM. YyacTme B paboTe BebMHApOB W KypcoB npeanonaraeT
MNOCTOAHHYIO NOAAEPKKY, COTPYAHNYECTBO M COBMECTHOE TBOpYeCKoe obuleHre 1 0OMeH naeamu.
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Abstract

Museums and galleries represent important cultural, educational and social spaces whose
contemporary role extends beyond the preservation and presentation of cultural heritage to the
creation of conditions for its accessible, meaningful and participatory mediation. This paper
addresses the openness of museum and gallery spaces in relation to visitor diversity, with particular
attention to visitors whose needs cannot be reduced to a single characteristic or category of
disadvantage. In this context, the concept of comorbidity is used as a conceptual starting point for
considering the coexistence of multiple characteristics, needs and barriers that may influence an
individual's opportunities to participate in cultural life. Particular attention is paid to the shift from
traditionally understood physical accessibility towards a broader concept of linguistic, social,
digital, sensory and programmatic accessibility. The paper also highlights the role of museum and
gallery education in creating opportunities for participation, communication and interaction. The
aim is to theoretically emphasise the need to perceive museum and gallery visitors as complex
individuals and cultural institutions as flexible spaces that do not provide only one universal mode
of visiting, but enable different pathways to participation, experience, learning and the shared
creation of cultural meaning.

Keywords:
diversity, comorbidity, museum, gallery, visitor, accessibility, inclusion, participation, museum
education.

Introduction

Museums and galleries are specific cultural spaces whose social significance has gradually
changed. While the traditional understanding of the museum was strongly oriented towards
collecting, preservation and presentation, contemporary approaches increasingly emphasise the
person who enters the cultural institution. The museum is therefore no longer understood solely
as a place for preserving objects, but also as a space for communication, education, interpretation,
social interaction and participation.

This shift is clearly reflected in the contemporary understanding of the museum formulated by the
International Council of Museums (ICOM). The current definition, adopted in 2022, describes a
museum as a permanent, not-for-profit institution in the service of society that is open to the
public, accessible and inclusive, fosters diversity and sustainability, and operates with the
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participation of communities. Museums are expected to offer varied experiences for education,
enjoyment, reflection and knowledge sharing (ICOM, 2022).

Such a definition also changes the question of who a museum or gallery is intended for. If a cultural
institution is genuinely open to the public, visitors cannot be regarded as a homogeneous group.
The public consists of people of different ages, social and cultural backgrounds, languages,
educational experiences, abilities and needs. Diversity is therefore not an additional characteristic
of museum audiences, but their natural condition.

This raises the question of whether current approaches to cultural accessibility sufficiently reflect
the complexity of the individual visitor. For example, physical accessibility may be considered a
key indicator of inclusion, while other barriers remain unnoticed. A particular visitor may
simultaneously experience a language barrier, social disadvantage, sensory sensitivity or limited
access to digital technologies. These barriers do not necessarily occur separately (Biarincova,
2023, Kovacova, 2024).

The coexistence of multiple characteristics and needs therefore constitutes the conceptual
starting point of this paper. The concept of comorbidity is used here in a broader conceptual sense.
It does not represent a medical diagnosis transferred to the museum or gallery environment.
Rather, it draws attention to situations in which several characteristics and needs may coexist in
one person and influence their ability to enter a cultural space, understand its content and
participate actively in the cultural experience (Bergerovd & Sevcovic, 2022, Biarincova, 2024).

Museums and Galleries as Open Cultural Spaces

Museums fulfil several interconnected functions in society. In addition to the protection,
documentation and interpretation of cultural and natural heritage, their significance is related to
education, the development of cultural literacy and the creation of opportunities for encounters
between different groups of society. Museum education should therefore not be understood
merely as a tool for transmitting expert knowledge, but also as a means of establishing
relationships between people and cultural institutions.

Museum educational activities may include lectures, workshops, creative activities, guided tours,
discussions, competitions and other educational programmes. Their significance, however, does
not lie solely in the transmission of information. An important aspect is the creation of situations
in which visitors can observe, reflect, ask questions, interpret, create and share their experiences.
JGva (2004) describes museum education as a discipline that contributes to overcoming the
threshold between individuals and cultural institutions. Understood in this way, museum
education has the potential to function as a bridge between the professional content of a museum
and the individual experience of the visitor.

Gallery education is closely connected with emotional and aesthetic experience. Valachovad &
Kovacova (2024) points to differences between museum and gallery education, with museum
education covering a broader range of professional fields, while gallery education focuses more
specifically on visual art, interpretation and emotional experience. In contemporary cultural
institutions, however, these areas cannot be viewed as completely separate. Their common
denominator is the visitor and the way in which the institution enables the visitor to establish a
relationship with content, space and other people (Valachova, 2022).

The openness of a cultural institution therefore cannot be reduced to physically opening its doors.
A museum may be physically accessible while remaining psychologically, linguistically, socially or
informationally inaccessible. Genuine openness emerges when visitors have a real opportunity to
enter the space, orient themselves within it, understand its content and find a form of
participation corresponding to their possibilities.
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Visitor Diversity

Diversity in museum and gallery spaces is frequently associated primarily with disability. Although
this aspect is important, it represents only one dimension of visitor diversity.

Visitors differ in terms of age, language, cultural or ethnic background, socioeconomic status,
education, life experience, religious background, gender identity and individual abilities. Sensory,
communicative, cognitive and emotional needs may also influence the way in which an individual
experiences a cultural institution.

Kovacova (2019) points to the importance of encountering difference from early childhood.
Individuals gradually learn that other people may have different opinions, experiences, values and
ways of responding to situations. Cultural institutions can therefore provide an important
environment in which diversity is not merely represented but experienced.

Museums and galleries can create opportunities for encounters between people who might not
naturally meet in other social environments. An exhibition, work of art or historical object can
become a shared point of communication. In this sense, cultural institutions fulfil an important
social function.

The question is therefore not only whether visitors are allowed to enter a museum, but also

whether they can identify with the space, whether their experiences are recognised and whether
they are given opportunities to establish their own relationship with the content presented.
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Figure 1: Diversity in Museum and Gallery Spaces

Diversity in Museum and Gallery Spaces
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form the very foundation for developing the cultural literacy of every person
on this planet.
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Visitors’ Financial Circumstances

* Addressing the need to make museums accessible not only to people with
disabilities, but also to those who are not part of the affluent and highly
educated middle class.
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Source: Author's own elaboration

From Diversity to the Complex Visitor

One of the significant challenges in thinking about inclusion is categorisation. Cultural institutions
naturally develop programmes for particular groups of visitors — children, older adults, people with
disabilities, school groups, families or international visitors. Such categorisation may be useful
from an organisational perspective, but it may also create the assumption that an individual
belongs to only one category. Real visitors are more complex.

An older adult may also be a person with a visual impairment and limited digital skills. A migrant
may simultaneously be a parent of a young child, a person with limited financial resources and
someone whose first language differs from that of the institution. A child may simultaneously have
an intellectual disability, a communication disorder and increased sensory sensitivity. A person
with a physical disability may also have a different cultural or linguistic background from that of

the majority population.
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These situations reveal the limitations of one-dimensional approaches to inclusion.

Removing one barrier does not automatically remove other barriers. A wheelchair-accessible
entrance does not guarantee linguistic accessibility. Translation does not guarantee sensory
accessibility. Digital accessibility does not necessarily address social barriers. Free admission does
not automatically mean that a visitor will be able to understand the content of an exhibition.

The complexity of the visitor therefore requires a shift from the question, “Which group do we
want to address?” to the question, “What different pathways to participation can our institution
offer?”This shift is also important from the perspective of visitor dignity. A person should not be
reduced to a diagnosis, socioeconomic status or another single characteristic. Above all, the
person is a visitor who brings their own experiences, knowledge, emotions and expectations.

Comorbidity as a Conceptual Starting Point for Complex Needs

The concept of comorbidity is traditionally used in medical and clinical discourse to describe the
coexistence of multiple health conditions. Its use in relation to museums and galleries therefore
requires careful consideration.

In this paper, comorbidity is not used to classify or diagnose museum visitors. Rather, it serves as
a conceptual starting point for drawing attention to the fact that individual needs may overlap and
influence one another. For a cultural institution, knowledge of the person's actual needs may be
more important than knowledge of a medical diagnosis (Kovacova, 2024; Biarincova, 2025).

This perspective changes the way inclusion can be understood. Instead of developing a separate
programme for every isolated category of visitors, the emphasis shifts towards flexible
environments that allow different forms of participation to coexist.

A complex visitor may need simplified language, additional time for orientation, access to digital
content, a quieter environment, assistance or an alternative form of communication. These needs
do not necessarily result from one single characteristic. They may emerge from the interaction of
several characteristics.

From this perspective, inclusion is no longer primarily a question of providing a “special
programme for a special person”. It becomes a question of the quality and flexibility of the cultural
environment itself.
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Accessibility as a Multidimensional Condition of Participation
Accessibility has several dimensions (Figure 2).

Figure 2: Dimensions of Cultural Institution Accessibility

Social and financial
accessibility

Digital accessibility

Source: Author's own elaboration

Physical accessibility is important, but it represents only one condition of participation.
Linguistic accessibility is particularly important. Exhibition information, object labels,
educational materials and guided programmes may be provided in different languages or
alternative forms of communication. A significant example is the Multaka project in Berlin.
Initiated in 2015, the project involved four museums and people with migration and refugee
experiences. Arabic- and Persian-speaking participants were trained as museum guides who
could conduct interactive tours for members of diaspora communities in their own languages.
The project therefore treats language not simply as a translation tool but as an element of
identity, experience and cultural participation.

Another dimension is social and financial accessibility. Admission fees may constitute a
significant barrier for low-income families, unemployed people, socially disadvantaged groups
or others experiencing economic exclusion. An open cultural institution therefore needs to
recognise the socioeconomic conditions that influence opportunities for cultural
participation.

Digital accessibility is also becoming increasingly important. Museums are no longer
exclusively physical spaces. Digital collections, online exhibitions, virtual tours, audiovisual
materials and educational platforms create additional opportunities for contact with cultural
content. Digital environments, however, need to be designed in ways that can be used by
visitors with different sensory and communication needs.

Programmatic accessibility deserves particular attention. Educational and participatory
programmes should not be regarded merely as additional services, but as important ways in
which institutions build relationships with their audiences. A workshop, discussion, creative
activity or participatory interpretation can provide a pathway through which visitors become
active participants (Valachova & Kovacova, 2024).
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The combination of these dimensions creates the conditions for meaningful inclusion.

From Accessibility to Participation

Accessibility alone does not necessarily result in participation. Visitors may be able to enter a
museum, read an exhibition label and observe the collection while still remaining passive
recipients of information.

Contemporary approaches to cultural institutions therefore increasingly emphasise participatory
models. Visitors bring their own experiences and can contribute to the interpretation of cultural
content. Such an approach corresponds to the current ICOM definition, which explicitly
emphasises community participation and varied visitor experiences (2022).

Participation may take many forms. It may involve conversation, creative activity, commenting on
a work of art, collectively exploring meaning, participating in a workshop or contributing a personal
story. The visitor consequently becomes not only a recipient of information but a participant in
the process of meaning-making.

The Multaka project provides an important example. People with migration and refugee
experiences participate not only as museum visitors but also as guides and carriers of cultural
knowledge. In this way, the project changes the traditional relationship between the institution
and its audience and creates a space for transcultural dialogue.

This understanding of participation is particularly relevant for visitors with complex needs. If a
person is to become an active participant, they need opportunities to choose how they participate.
Not every visitor requires or benefits from the same form of interaction.

Interactivity as a Result of Openness

Interactivity in museums and galleries does not necessarily depend on technology. Digital screens,
applications and interactive devices can be effective tools, but the essence of interactivity is
broader.

Interactivity can be understood as a relationship between the visitor, the object, the space, the
narrative and other people. Visitors ask questions, interpret, compare, touch, create, discuss and
share their experiences. The museum therefore becomes a place where cultural content is not
only received but also interpreted and co-created.

From this perspective, a natural relationship can be established between diversity and
interactivity. If a cultural institution accepts visitor diversity, it must provide different pathways to
participation. If it provides different pathways to participation, it supports participation.
Participation, in turn, creates conditions for interaction.
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The relationship can therefore be conceptualised as (Figure 3):

~ 1

participation

interaction

Source: Author's own elaboration

An open museum is therefore not necessarily a museum that offers every visitor the same
experience. Rather, it is a museum that creates sufficiently flexible conditions for different visitors
to experience cultural content in different ways.

Discussion

The contemporary understanding of the museum as an institution in the service of society
provides a basis for rethinking the role of the visitor. ICOM (2022) explicitly connects the museum
with accessibility, inclusion, diversity and community participation. These principles, however,
cannot be fulfilled solely through formal measures.

The question is not only whether an institution has an elevator, ramp, audio guide or digital
database. The more important question is whether these elements create a genuine opportunity
for participation for a particular person.

In this context, the visitor with combined needs represents a certain test of the openness of a
cultural institution (Biarincova, 2025). When an institution can respond to the complexity of an
individual without reducing that person to one diagnosis or social category, it moves closer to a
genuinely inclusive model. Museum and gallery educators can play an important role in this
process. Their role is not limited to transmitting knowledge but also includes mediating the
relationship between the visitor and cultural content. They can respond to individual pace,
communication preferences, interests and abilities (Repiska, 2022; Kovacova, Magova, Valachova,
2024).
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At the same time, responsibility for openness cannot be transferred entirely to an individual
educator. Openness needs to be embedded in the culture of the institution itself — in
communication, exhibition policy, educational programmes, digital environments and
relationships with communities. Such an approach requires institutions to reflect continuously on
whom they address, whose perspectives they represent, and which groups may still experience
barriers to participation. It also involves creating opportunities for visitors to contribute their own
experiences, interpretations and perspectives rather than remaining passive recipients of cultural
content. In this sense, accessibility should be understood not only as physical or technical access,
but also as social, cultural, linguistic and economic accessibility. Institutional openness therefore
becomes a long-term process of building trust and a sense of belonging among different groups
of visitors. Museums and galleries can therefore become spaces that not only represent the
diversity of society but also actively facilitate encounters between diverse individuals and
perspectives.

Conclusion

Visitor diversity represents a natural characteristic of contemporary museum and gallery spaces.
If a cultural institution is to be genuinely open to the public, physical access alone is insufficient. A
broader concept of accessibility is required, one that takes into account linguistic, social, digital,
sensory, communicative and programmatic needs.

Particular attention should be paid to visitors who cannot be adequately described by a single
category. The coexistence of multiple characteristics and needs demonstrates the limitations of
traditional group-based approaches to inclusion. In this context, the concept of comorbidity can
serve as a stimulus for thinking about the complexity of the individual and the need for flexible
cultural environments (Bergerova, 2025).

Museums and galleries of the future therefore do not necessarily need to provide one identical
way of visiting for everyone. Their role is rather to create multiple possibilities for entering cultural
content, multiple forms of communication and multiple pathways to participation.

A genuinely open cultural institution does not perceive the visitor merely as a recipient of
predetermined content. It recognises the visitor as a person with their own experiences, identity,
needs and potential contribution to the interpretation of culture. Diversity thus becomes the
starting point, accessibility the condition, participation the process, and interactivity the natural
outcome of an open cultural space.

Ultimately, a museum for all does not mean creating one universal way of visiting for everyone. It
means creating a space in which every person can find their own pathway to knowledge,
experience, interaction and participation in the cultural life of society.

Affiliation
This contribution is an output of the KEGA Project No. 002UK-4/2024 Museum and Gallery
Exhibitions: Art—Expression—Experience.



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

References

1. Biarincova, P. (2023). Viybrané state vytvarnej edukdcie 1. Verbum.

2. Biarincova, P. (2024). Nabyvani a kultivovani vizudIni gramotnosti prostfednictvim
edukacnich aktivit v muzeich a galeriich = Acquiring and developing visual literacy through
educational activities in museums and galleries. In MMK 2024: Mezindrodni Masarykova
konference pro doktorandy a mladé védecké pracovniky: Recenzovany sbornik prispévkdi
mezindrodni védecké konference (Vol. 15, pp. 467-476). Magnanimitas akademické
sdruzeni.

3. Biarincova, P. (2025). Muzejni edukace prostfednictvim etnografického artefaktu = Museum
education through an ethnographic artifact. In QUAERE 2025: Recenzovany sbornik
prispévkd interdisciplindrni mezindrodni védecké konference doktorandi a odbornych
asistentu (Vol. 15, pp. 311-320). Magnanimitas akademické sdruzeni.

4. Bergerova, X., & Sevcovi¢, M. (2022). Evaluation of processes in the arts class in terms of the
educational process. Ad Alta: Journal of Interdisciplinary Research, 12(2), 222—-225.
https://doi.org/10.33543/1202222225

5. Bergerova, X. (2025). Obraz ako médium komunikacie = Image as a medium of
communication. In L. Hajduk (Ed.), Média — umenie — komunikdcia: Vedecky nekonferencny
zbornik (pp. 6=11). Paneurdpska vysoka skola.

6. International Council of Museums. (2022). Museum definition.
https://icom.museum/en/resources/standards-guidelines/museum-definition/

7. Jlva, V. (2004). Détské muzeum: Edukacni fenomén pro 21. stoleti. Paido.

Kovacova, B. (2019). S inkluziou od raného veku: Dieta s odliSnostou a jeho vstup do
kolektivu. Reziliencia.

9. Kovacova, B., Magova, M., & Valachova, D. (2024). Otvorené dvere muzea: Inkluzivny pristup
k navstevnikom so zdravotnym znevyhodnenim = An inclusive approach to visitors with
disabilities. In Galérium 1. VERBUM — vydavatelstvo Katolickej univerzity v RuZzomberku.

10. Kovacova, B., & Valachova, D. (2024). GALERIUM: Priestor odstrariovania limitov a vytvdranie
sanci v prospech kaZdého ndvstevnika. VERBUM — vydavatelstvo Katolickej univerzity v
Ruzomberku.

11. Repiskd, M. (2022). Hodnota hodnotenia v umeleckom vzdeldvani: Evalvdcia v predmetoch
zameranych na praktické discipliny pri vyucbe buducich vytvarnych pedagdgov. Univerzita
Komenského v Bratislave.

12. Valachova, D. (2022). Od akcie k reakcii — akéné umenie v procese = From action to reaction
—action art in the process. Studia Scientifica Facultatis Paedagogicae, 19(4), 77-81.

13. Valachova, D., & Kovacova, B. (2024). Museum and gallery exhibitions: Art-expression-
enjoyment = Umenie-expresia-zazitok = Expozé v muzeu a galérii. Disputationes Scientificae
Universitatis Catholicae in RuZomberok, 24(4), 42—48.




I Proceedings of the 14th International Scientific Conference

Text reviewed by:
Mgr. AlZzbeta Matulova, Mgr. Lucia Plavec

Contacts:
Prof. PaedDr. Daniela Valachovd, PhD.

Comenius University Bratislava, Faculty of Education, Department of Art and Culture
Racianska 59, Bratislava, Slovakia

doc. PaedDr. Barbora Kovacova, PhD.

Catholic University, Faculty of Education, Department of Special Education,
Hrabovska cesta 1, Ruzomberok, Slovakia



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

Economic Sciences

CPABHUTE/IBHOE NCCNELAOBAHWNE
AJITOPUTMOB MALLUMHHOIO OBYHEHWA
ONA TTPOMHO3MPOBAHNA ®OHAOBOIO
PbIHKA HA OCHOBE MO/ZE/EN
BPEMEHHbBIX PALOB

AxmeTKaH aHa MypaTbeKKbI3bl
Farabi International Business School, Kazaxckunit HauMoHanbHbIA YHUBEPCUTET UM. aflb-
®apabun, Anmatsl, EMBA — «[lenoBoe aAMMHNUCTPUPOBAHNE»

AHHOTauuA

MNpeametr wuccnepoBaHma. CpaBHUTENbHbIM  aHanM3  3GDEKTMBHOCTM  KNACCUMYeCKMX
CTAaTUCTUYECKMX MoJeNer W anropuTMOB MaLIMHHOIO 0by4yeHMA NpW  MNPOrHO3MPOBaHUM
BPEMEHHbIX PA10B GUHAHCOBbIX aKTUBOB.

Llenb paboTbl. BbisBUTb Hanbonee TOYHbIE M BbIYUCAUTENBHO 3OPEKTMBHbBIE MOAENWN ANA
KPaTKOCPOYHOro NPOrHO3MpoBaHMA Ha GOHA0BOM PbIHKE.

MeTtogonorna. TecTupoBaHMe 3KoHomeTpuuyecknx mogaenen (ARIMA, GARCH) wu
HenpoceTeBblX apxmuTekTyp (LSTM, GRU) BbINO/SHEHO Ha AHEBHbIX KOTMPOBKax MHAekca S&P 500
33 3.01.2018-29.12.2023 rr. (1509 HabnoaeHWin); conocTaBiaeHne Moaenen BbIMOAHANOCL MO
nokasatenam RMSE, MAE, MAPE n R2.

PesynbTaTtbl. GRU npesocxoaut LSTM no TouHoctn (RMSE 23,19 npotus 27,58; R? 0,971
npoTme 0,958) 1 No BblYMCAUTENBHON 3DDEKTUBHOCTH (Ha 24,6% MeHblle NapameTpos, Ha 71,7%
MeHblle 3nox obydyeHusa). Mogenb ARIMA-GARCH (RMSE 44,36; R?* 0,914) ocraércs
KOHKYPEHTOCNOCOOHOM AN HU3KOBONATW/bHbLIX  aKTMBOB. TOYHOCTb MPOrHO3MPOBAHMA
HanpaBNeHUs ABUKEHMA LeHbl y 06enx HenpoceTel He npesbickna 53%.

Ob6nactb NpUMeHeHuA. Pa3zpaboTKa TOProBbIX CTpaTermii, CUCTEM NOAAEPIHKKM PELIEHNIN ANS
dMHAHCOBbLIX  aHANMTMKOB U JdajbHellune uccnegoBaHmMa B obnactm dUHAHCOBOro
MPOrHO3MpPOBaHMS.

KntoyeBble cnoBa: malnMHHOe obydyeHue, NpPorHosnposaHne GOHAOBOMO PblHKA, MOAENM
BpemMeHHbIX pagos, ARIMA, GARCH, LSTM, GRU, S&P 500, cpaBHUTENbHbIM aHanuU3.
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COMPARATIVE STUDY OF MACHINE LEARNING ALGORITHMS FOR STOCK MARKET FORECASTING
BASED ON TIME SERIES MODELS

Akhmetzhan Dana

Farabi International Business School,

Al-Farabi Kazakh National University, Almaty

EMBA — «Business Administration»

Abstract

Subject. A comparative analysis of classical statistical models and machine learning
algorithms for forecasting financial time series.

Purpose. To identify the most accurate and computationally efficient models for short-term
stock market forecasting.

Methodology. Econometric models (ARIMA, GARCH) and neural networks (LSTM, GRU) were
tested on S&P 500 daily closing prices from January 3, 2018 to December 29, 2023 (1509
observations), compared using RMSE, MAE, MAPE and R?.

Results. GRU outperforms LSTM in accuracy (RMSE 23.19 vs. 27.58; R2 0.971 vs. 0.958) and
efficiency (24.6% fewer parameters, 71.7% fewer training epochs). ARIMA-GARCH (RMSE 44.36;
R%20.914) remains competitive for low-volatility assets. Directional accuracy for both neural models
did not exceed 53%.

Application. The results are applicable to trading strategy design, decision-support systems
for analysts, and further research in financial forecasting.

Keywords: machine learning, stock market forecasting, time series models, ARIMA, GARCH,
LSTM, GRU, S&P 500, comparative analysis.

1. BBeageHue

MporHo3npoBaHMe AnMHaMUKM GOHAOBOMO PblHKA OCTAETCA OAHOM M3 Hambonee CAOMXKHbIX
33434 $MHAHCOBOW aHANUTMKN M3-3a BbICOKOM HeoNpeaeNEHHOCTU, HENMHENHOCTM 3aBUCUMOCTEM
M BANAHWA MHOXecTBa (PaKTopoB. B nocneaHuwe roapl Habnwogaetrca cABUM OT KNacCMYeCKMx
CTAaTUCTUYECKMX METOAOB K a/fifOPUTMaM MaLLMHHOIO 0by4YeHuns, 0aHaKo eAMHOro MHeHUsA 06 mx
CcpaBHUTENbHON 3GGEKTUBHOCTU HE CNOKUAOCH, @ HONbLIMHCTBO MCCNEA0BaAHMIA OrPaHNYMBAETCS
aHa/IM30M OZIHOTO-ABYX aKTUBOB.

HacTosAulan paboTa cpaBHMBaeT knaccnyeckne moaenu (ARIMA, GARCH) 1 HelipoceTeBblie
apxuTeKkTypbl (LSTM, GRU) Ha aaHHbIX nuaekca S&P 500, yaenana BHUMaHME He TOIbKO TOYHOCTM
NPOrHO3MPOBAHMA, HO M BbIYNCANTENIbHON IPPEKTUBHOCTM MOAENEN, KPUTUUYECKM BarKHOM ANA
NPaKTUYECKOro NPUMEHEHMUS.

2. 0630p NMTEpaTYpPbI M NOCTAHOBKA 334a4M
2.1. Knaccuyeckume CTaTUCTUYECKME MOAENN

Mogaens ARIMA [1] — 6a30Bbli MHCTPYMEHT aHanM3a BPEMEHHbIX PALOB, CNOCOOHbIN
YUYUTbIBATb HECTALMOHAPHOCTb M JIMHEMHbIe 3aBUCUMOCTU. NS MOAENMPOBaHMA BOATU/IbLHOCTU
npumeHseTca mogens GARCH [2, 3]; kombuHauma ARIMA-GARCH cunTaetca ogHum 13 Hanbosee
TOYHbIX KNAaCCMYECKUX NOAXO0B.

2.2. HeipoceTesble Nogxoabl

Cpean metonoBs rnyboKoro obyyeHuns A NporHo3nMpoBaHMa BPEMEHHbIX PAA0B Hanbonee
PAaCMpPOCTPaHEHbl PEKYPPEeHTHbIe apxiTekTypbl LSTM [4] n GRU [5, 6], pa3paboTaHHbie a1a paboTbl
C nocnenoBaTeIbHbIMM AaHHbIMMW U JOTOCPOYHBIMU BPEMEHHbIMM 33aBUCUMOCTAMM.
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2.3. CpasHuTeNbHbIM aHanun3 LSTM 1 GRU

MHOro4YnmcneHHble MCCNefoBaHMA MOKA3bIBAOT YCTOMYMBOE, XOTA M He 6e3ycnosHoe,
npesocxoacteo GRU Haa LSTM B 3agadvax GMHAHCOBOro nporHosmpoBaHua [7—11]: pasHuua
MEXY apXUTEeKTypamun BapbMpyeTca B 3aBUCMMOCTU OT aKTMBA, TOPU30OHTA NPOrHO3MPOBAHUA U
rmnepnapameTpoB MOAENEN, a B OTAe/bHbIX caydasx LSTM npesocxoant GRU no To4HOCTY.

3. MeToaonorva nccnenoBaHuA
3.1. NaHHble n ux npenobpaboTka

Mcnonb30oBaHbl AaHHbIE O eXXeAHEBHbIX LeHax 3aKpbiTMA nHaekca S&P 500 3a nepuoa ¢ 3
AHBapAa 2018 r. no 29 aekabps 2023 r. (1509 HabatoaeHMI), pa3aenéHHble Ha obydatoLyto (80%),
BA/IMAALMOHHYIO MU TECTOBYHO BbIOOPKM (Mo 10%) C coxpaHeHMemM XPOHO0rMYecKoro nopaaka. Ans
NpUBeAEHNs NMPU3HAKOB K COMOCTaBMMOMY MaclTaby NPUMEHS/IMCb pa3Hble MOoAXOAbl: BXOAbI
HenpoceTeBbIX Modenen maclwTabuposanmncs metogom Min-Max B nHTepsan [0, 1], Toraa Kak ana
KNaCcCMYecKkmx moaenen psag norapndmmpoBasnca U NPUBOAUIICA K CTaLMOHAPHOMY BUAY B3ATMEM
nepBor pasHocTu (Nnposepka — TecT Ankun-dynnepa, p < 0,05).

3.2. Cneupdukaums moaenen

ARIMA-GARCH: nopsgok ARIMA(2,1,2) BbibpaH Ha ocHoBaHuMM aHanuza ACF/PACF wu
MUHMMM3aUMK KpuTepus Akanke (AIC = 6842,3); nonydeHHas cesizka ARIMA(2,1,2)-GARCH(1,1)
OMUCbIBAET KaK YCNOBHOE cpeaHee, Tak U AMHAMMKY AMCNEPCUMN OCTATKOB.

LSTM n GRU: ceTb U3 2 pekyppeHTHbIX C/I0éB no 64 HelpoHa, Dropout 0,2, obydyeHune
onTummnsatopom Adam (ckopocTtb 0bydenma 0,001) c yHKUMen noTepb MSE, 6aTy pasmepom 32,
rnybuHa okHa (look-back) — 30 gHel; ocTaHOBKa 0by4yeHUs — MpW OTCYTCTBUM YAy4LIEeHUs Ha
BaNMAaLMmM B TeyeHme 10 anox.

3.3. MeTpuKK OLLEHKM
Mcnonb3osaHbl meTpuk RMSE, MAE, MAPE # R? (KO3QdULMEHT AeTepMUHALIMM), @ TaKKe
TOYHOCTb ONpeaeneHns HanpasaeHns ABMKeHMA LeHbl (Directional Accuracy).

4. Pe3ynbTaTbl 9KCNEPUMEHTANIbHOIO UCCeA0BaHUA
4.1. CpaBHEHME TOYHOCTU NPOrHO3UPOBaAHMA
Pe3ynbTaTbl 3KCNEpPMMEHTa Ha TECTOBOM BblIbOpKe NpeAcTaBneHbl B Tabavue 1 M Ha pUCYHKe

1.
Tabauua 1. CpaBHUTEIbHAA OLLEHKA TOYHOCTM MOAENEN NPOrHO3UPOBAHMA
Moaenb RMSE MAE MAPE, % R?
ARIMA 52,14 41,87 3,92 0,881
ARIMA-GARCH 44,36 35,02 3,28 0,914
LSTM 27,58 21,44 2,01 0,958
GRU 23,19 18,02 1,69 0,971

GRU npoaemoHCTpMpOoBaia HauaydliMe nokasaTenm no scem metpukam (RMSE = 23,19;
MAPE = 1,69%; R* = 0,971), onepeaus LSTM (RMSE = 27,58; R? = 0,958). Knaccuueckue mogenu
OXMJaeMo MoKasann bosiee HU3Ky TodyHocTb: ARIMA-GARCH cHusmna RMSE oTHocuTenbHO
ARIMA Ha 14,9% (c 52,14 po 44,36) 3a Cc4YéT y4yéTa YCAOBHOM reTepoCKeAacTUYHOCTU
BOIATU/IbHOCTM.
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DaKTUYecKne 1 NPorHo3Hbie 3Ha4YeHns nHaeKca Ha TecToBoM BblﬁOpKe

—— ®DaKTU4YeCcKne 3Ha4YeHUs
—— ARIMA
ARIMA-GARCH

—— LSTM
— GRU
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PucyHok 1 — ®@akmuyecKue u npo2Ho3Hble 3HaYyeHuUsA uHoekca S&P 500 Ha mecmosoli 8bibopKe.
MpoeHo3bl GRU u LSTM 8U3yas16HO MoYHee No8mopAaom Gakmuyeckyo mpaekmopuro, Yem

ARIMA u ARIMA-GARCH.
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PucyHok 2 — CpasHeHue modeneli no mempukam RMSE u MAPE: owubka MOHOMOHHO
CHuxtaemcs npu nepexooe om ARIMA k ARIMA-GARCH, LSTM u GRU.

4.2. BoluncnumtenbHasa 3pbeKTUBHOCTb

MOMMMO TOYHOCTW, BaKHbIM MAPAMETPOM SBAAETCA BblUMCAUTENbHAA 3POEKTUBHOCTb
Mmoaenu (tabanua 2, pucyHok 3).

Tabnnua 2. CpaBHUTE/IbHAA OLEHKA BblYMCINTENbHOWN 3P PEKTUBHOCTH

Mogens Kon-Bo napameTpos, Bpems oby4yeHus, ¢ Bpems nHoepeHca,
MJTH (anox) MC
LSTM 1,87 428 (145 anox) 7,9
GRU 1,41 121 (41 anoxa) 6,1

GRU 3HaumTenbHo npesocxoguT LSTM no BbluMcanTenbHom addekTMBHOCTU: Ha 24,6%
MeHblle napameTtpos (1,41 npoTtmns 1,87 maH), Ha 71,7% meHblie anox obyvenua (41 npotus 145),
B 3,5 pa3a meHblue BpemMeHn Ha obydyeHue (121 c npotus 428 c) n Ha 22,8% HUKe Bpems
nHpepeHca (6,1 mc npotme 7,9 mc), 4To AenaeT eé npeanodTUTEeNbHON AN CUCTEM, DAUBKUX K
peasbHOMY BPEMEHM.
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Kpuble 0by4eHuns LSTM n GRU (paHHAA ocTaHOBKa)

—— LSTM (BanupaunoHHas Bbibopka)
—— GRU (BanunpaunoHHas BblﬁopKé)

4x1072

3x1072

2x1072

10-24

MSE (HopManu3oBaHHble faHHble)

0 20 40 60 80 100 120 140
3noxa obyyeHus

PucyHok 3 — Kpussie 0byyeHus LSTM u GRU (s8anudayuoHHas 86i60pKa, n02apughmu4eckas
wkana MSE). GRU docmueaem paHHeli ocmaHo8ku yxce Ha 41-U anoxe npomug 145 y LSTM.

CpaBHeHVe BbIYUCUTENbHON 3thdpekTuBHOCTM LSTM 1 GRU

MapameTpsl, Bpems oby4eHus, Bpems uHdepeHca,
MIH (e MC
187 428 8 79
400 A
1.5 1 1.41
300 4
1.0 1
200 ~
0.5 1 100 A
0.0- 0- 0
LSTM GRU LSTM GRU LSTM GRU

PucyHok 4 — CpasHeHue LSTM u GRU no 4ucny napamempos, spemeHu 0Oy4eHUs U UHgpepeHcd.

4.3. AHann3 NPOrHO3MpPOBaHMUA HaNpPaB/ieHUA ABUKEHUS
OTAeNbHOro BHUMAHMA 3aCNYKMBAET PasiMume Mexay NPOorHo3MpoBaHMeM LieHbl (YpoBHS)
M HanpaBaeHWs ABUKeHUs (pocT/nageHue). PesynbtaTbl — B Tabamue 3.

ToyHOCTb Hanpas/€HUA

Moaenb ToYHOCTb HanpasaeHus, %
A P ! (TecT), %

HansHbIM NporHo3s

ooy 50,0 —
(cnyyanHbIn)

LSTM 51,4 52,1

GRU 52,8 53,4

TOYHOCTb OnpeaeneHna HanpasneHua y obenx HenpoceTen 6a13Ka K CAy4altHOMY YPOBHO
(50,0%): 51,4-52,1% y LSTM n 52,8-53,4% y GRU. 3TO yKa3biBaeT, 4TO BbICOKAA TOYHOCTb
NporHosnpoBsaHusa yposHsa (R? > 0,95) He rapaHTMpyeT ycnexa B NPOrHO3MpPOBaHuUM HanpaBAeHuUs
OBVXKEHMA.

5. Ob6cyKaeHWe pesynbTaTos

[lnAa  BbICOKOBONATU/bHbLIX aAKTMBOB MNPEANOYTUTENbHbI HEMPOCETEBbIE APXUTEKTYPSI,
ocobeHHo GRU, — oHu obecneumBatoT Ay4ylwlee COOTHOWEHME TOYHOCTU W BbIYUCANTENbHbIX
3aTpaT. ns cTabuabHbIX aKTMBOB C HWU3KOM BONATUAbHOCTbIO AOCTAaTOYHO KNAaCCUYECKMX MoAenei
ARIMA-GARCH: paspbie 8 MAPE ¢ GRU coctaBun meHee ABYyX MPOLEHTHbIX MYHKTOB, a
NPeMMyLLECTBAMM OCTAOTCA MHTEPNPETUPYEMOCTb U HU3KME BbIYMCAUTENbHbIE TPEDOBAHMA.

Bbibop mMoaenn A0MKEH YYUTbiBATb OM3HEC-KOHTEKCT: MHTEPNPEeTMPYEMOCTb BaXKHa Mpu
0D60CHOBaHWW peLleHnin nepes perynatopamm, TOYHOCTb — NPU BbICOKOYACTOTHOW TOProB.e, rae
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BAYKHO MOMHMWTb, YTO TOYHbIA MPOrHO3 YPOBHA LeHbl HE rapaHTUPyeT HAAEKHOro CUrHana Ana
HanpaBNEHHOM cTpaTeruu.

6. 3akntoveHue

B xoae nccnepoBaHma moaenen maWmMHHOro obyyeHuna Ana NporHosnpoBaHmna GoHA0BOro
PbIHKa Ha AaHHbIX S&P 500 (2018-2023 rr.) nony4YeHbl caeayoLllme BbIBOAbI:
1. GRU ycronumso npesocxoamT LSTM no touHoctt (RMSE 1 MAPE Huske Ha 15,9%, R? Bbilie Ha
1,4%) v no apdeKkTMBHOCTU (Ha 24,6% MeHblle NapameTpos, Ha 71,7% MeHblue 3nox 0by4yeHus).
2. ARIMA-GARCH ocTaétca KOHKYpeHTOCnocobHoM ans ctabunbHbix akTneBos, ycTynas GRU B
TOYHOCTM AMWb Ha 1,6 n.n. no MAPE.
3. MpoOrHo3npoBaHMe ypoBHA LLEHbl M HANpaBAEHWA ABWMKEHMA — MNPUHUMNMANBHO pa3Hble
3agaqn: npu R? > 0,95 TOYHOCTb HanpasieHWsa He npesbiwaeT 53%, 4To BAM3KO K CaydaitHoMy
yraZblBaHMI0.

MNepcnekTMBHOE HanpaBneHWe AaNbHEMWWUX WCCNefoBaHWMn — rMbpuaHble Moaenu,
coyeTalUlMe  CTAaTUCTMYECKMEe M HenpoceTeBble  METOAbl, a TaKXKe NpuUMeHeHue
nHTepnpetupyemoro MW (XAl), B yactHocTn SHAP [12].
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MeToabl NoBbIWEHUA 3IPPEKTUBHOCTM
NeaTeIbHOCTM NPeanpuUATUA B
COBPEMEHHbIX YC10BUAX

baayaHoBa Hyprynb [lynatosHa

Ka3axCcTaHCKO-BpUTAaHCKMI TEXHUYECKMI YyHMBEPCUTET, KazaxcTaH, AamaTbl
MNaBneHko AnekcaHap Baagmmuposmny

Ka3axcTaHCKO-bpUTaHCKMIM TeXHUYECKMin yHMBepcuTeT, KazaxcTaH, AamaThl

dddpekTnBHOE QYHKLMOHMPOBAHWE NPEANPUATUA B YCNOBUAX PbIHOYHON SKOHOMUKMN AMKTYET
HeobXxoAMMOCTb MCMONb30BaHWA HOBbIX MOAXOAOB K OPraHM3auun ynpasneHua. Kak npasuno,
OCHOBHbIMW  KpUTEPUAMKU  MOBblWeHMA 3ODEKTUBHOCTM  AEATeNbHOCTM  NPeanpuAtTMAa B
COBPEMEHHbIX YCNOBUAX ABNAIOTCA MCMNONb30BaHME HOBEWWMWMX TEXHONOTUM, KOMMbIOTEPHOM
TEXHWKM, a Takke GOpMMPOBAHME BbICOKOIDPEKTUBHbBIX WMHOOPMATUBHO-YNPABAEHYECKMX
TEXHONOMMIN. YNpaBaeHMe COBPEMEHHbIM NPeanpuaATUEM — COXKHbIM Npolecc, basnpytoLmiica
Ha BblibOpe M peannsaumm onpeneneHHbIX TEKYLWMX PELEHNI U CTPaTErMUYECKMX 3a4a4, KoTopble
nomoryT obecneynTb GUHAHCOBYHO YCTOMYMBOCTb, CTaBUABHOCTb M COLMANbHO-3KOHOMMUYECKOE
Pa3BUTME OPraHU3aUUN.

Ons  ynydwenns 3PHeKTUBHOCTM M CcTabMABHOCTM Ha pPbiHKe A0bomy npeanpuaTmio
HeobxoanMmo Ao0buBaTbCsA pocTa NPUBLIAM M PLIHOYHOM CTOMMOCTM, @ TaKKe YyCUAMBaTb CBOM
KOHKYpPeHTHble no3unumn. bnarogaps MHOOPMALMOHHBIM TEXHONOTMAM W Pa3BUTUIO B Cohepe
TEXHONOMMN 3PPEKTUBHOCTL YyNpaBaeHWs Bo3pocia. MHGOPMaLMOHHbIE TEXHONAOMMKM — 3TO
HoBelwKne meTodbl 0OpPaboTKM M aHaAM3a SKOHOMUYECKOM MHPOPMALIMKM, KOTOpas HyXHa Ana
npuHATMA peweHnin. OH60CHOBAHHOCTb MNPUHMMAEMbIX PeELIeHWI B 3HAYUTENbHOM CTeneHu
onpeaenstotcs 3PGEKTUBHOCTbIO  UCMONb3yeMbIX MNpu  0bpaboTke uMHPOPMALMM METoA0B
9KOHOMWYecKoro aHanms3a. CoBEeplIEHCTBOBAHME TEXHOMOTMN  aHANUTUYECKOM 00paboTKM
9KOHOMMYECKON WMHPOPMaLMM  ABNAETCA OAHMM M3 K/KOYEBbIX 3/EMEHTOB MOBbIWIEHWS
3G HEKTUBHOCTMN BCEN TEXHONOTUM YNPaBAeHMUA.

Echn npeanpuatve OyaeT MCNonb3oBaTb MHOOPMATMBHYK CUCTEMY, TO 3TO MO3BOAUT
opraHm3aumm obecneymTb BbICOKYD IPPEKTUBHOCTb MPUHATUA pPELIEeHWUn, WHTErpMpoBaTb
MHOOPMALMOHHbIE  MPOLLECCbl, COBEPLIEHCTBOBATb  AOKYMEHTOObopoT, T. K. cucTema
aBTOMATU3MpPYeT AeNoBble NPOLECChl U OpraHn3aumio Tpyaa. Cuctema No3BONUT MEHELXMEHTY
NPeanpUATMA OCYLLECTBNATb KaK BHYTPEHHWI GUHAHCOBBIM aHaNN3, TaK M BHELIHMIA: C NO3ULMM
6roaKeTa, KOHTPOAMPYIOLWMX BELOMCTB, KPEAUTOPOB M aKLMOHEPOB. ITO CBA3AHO C TEM, YTO ANA
nposeaeHuna 6Honee yrnybNEHHOrO aHanM3a HeobXOAMMO WMCNONAb30BaTb AOMONHUTENbHYIO
nHGOpPMauMto, Hanpumep ceefeHnA 06 NCNOAb30BaHMM NPUOBLINY, UMYLLECTBE W 3310/IKEHHOCTH,
Apyrve fAaHHble ByxranTepckomr 1 ynpaBneHYecKom OTYETHOCTL.

MOMMMO peleHnn CTaHA4APTHbIX 33434 OAHOBPEMEHHO CUCTEMa [AO/MKHA NpeaocTaBnAaeT
BO3MOXHOCTb peanun3aumm COoBCTBEHHbIX METOAMK ANA peleHnAa Nbblx 3af4ay aHaAu3a,
AMArHOCTUKM YU MOHUTOPUHIA GUHAHCOBOTO COCTOAHMA OpPraHM3aLmm.

Mo pe3ynsbTaTam NPOBEAEHHOrO aHa/M3a MOXKHO MOAYYUTb PAS, IKCNEPTHbIX 3aKJOYEHNI O
dunHaHcoBOM cocTosAHMU. CyllecTByeT BO3MOMXKHOCTb MOATOTOBUTb OTYETHI C HEOOXOAMMbIMM
rpadrKamm n AMarpammamm, OTPaXKaoWMMM AMHAMMUKY OCHOBHbIX NMOKa3aTenei.
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IHbOpMaUMOHHas cnuctema nNpeanpuATUA NO3BONAET:

— BbIMNONHWUTbL 3KCNpecc-aHanM3 QGUHAHCOBOrO COCTOAHMA: B CHaTble CPOKM paccymTaTb Ha
OCHOBaHWK npeacTasneHHblx dopm No 1 u No 2 cTaHAapTHble MOKas3aTenn AMKBUAHOCTM,
bMHaAHCOBOM YCTOMUYMBOCTH, PeHTAbENbHOCTN AEATENBHOCTM M AEN0BON aKTUBHOCTY;

— NPOBOANUTb TOPU3OHTANbHbIN (AMHAMUYECKNIM), BEPTUKAbHbIN (CTPYKTYPHbIN) U TPEHA0BbIN
(oTHOCUTENbHO Ha30BOro roAa) aHa M3 GUHAHCOBbLIX AAHHbIX;

— OLLeHMBATb BPEMS AOCTUMKEHMA GUHAHCOBLIMW NOKA3aTeNAMM KPUTUYECKMX 3HAYEHWI, CTPOUTL
MPOrHoO3bI;

— OUEHMBATb PUCKM MOTEPU NIMKBUAHOCTM, BAHKPOTCTBA MYTEM aHaniM3a CTPYKTypbl HanaHca,
KayecTBa aKTMBOB MNpPeAnpuATUA, NPOBOAUTb aHann3 He3yObITOYHOCTM M aKTOPHbLIA aHanu3
peHTabenbHOCTN COBCTBEHHOrO KanuTana;

- OCYLLECTBNATb YrAyONEHHBIM aHaNM3 Ha OCHOBE AAHHbIX CMHTETUYECKMX CYETOB M3 0OOPOTHO-
Canba0BOM BEAOMOCTH;

— onpefenATb BO3MOXHbIE BapMaHTbl AabHENLWEro pa3BUTUA NPeANnPUATUA NYTEM COCTaBNEHMA
MaTpuLbl UHAHCOBBIX CTPaTErni;

— pa3pabaTbiBaTb COOCTBEHHbIE METOAMKM aHaAM3a, ONMUCbIBAA MCXOAHble GOPMbl M UTOrOBble
aHanMTUYeckme Tabanupl, CO34aBaA M PACCYMTbIBAA AONONHUTENbHbIE GUHAHCOBbIE MOKa3aTenu;
— OLLeHMBATb HAZAEXKHOCTb rPYNMbl KOHTPAreHTOB: MOCTABLLMKOB UK NMOKynaTenen; — CpaBHMBATb
3HaYeHMA GMHAHCOBBIX MOKa3aTeNel C HOPMATUBAMM M C MOKA3aTeNAMM NPeANPUATUIA OTPaCAK;
— MNONy4aTb aBTOMATUYECKME IKCNEPTHbIE 3aKN4YeHnA 1 GOPMMPOBaTb OTUYETLI MO pe3yabTaTam
aHanu3a.

BnarogapA 3TOMY aHaAM3y MOMXHO OLEHUTb TeKylee COCTOAHME NPeanpuaTUA U
NpoaHaNM3MpoBaTb NOKasaTenn B AMHaMMKe. [aHHbIM aHa M3 MOMOXKET BOBPEMA CpearmpoBaThb
Ha yxyaweHue No3numuin NpeanpuaTia n NpeanpuHATL Bce HeobxoaMble Mepbl, YTOObI M30exKaTb
PUCKM NoTepu Npmbblan, KOHKYPEHTOCNOCOBHOCTM U Ap.

Mpu aHanmsze cobCcTBEHHOW OyxranTepckoi OTYETHOCTM MOMKHO WMCMONb30BaTb BCTPOEHHbIE
rOTOBble aTOPUTMbI PelleHns 3a4a4 GUHAHCOBOTO aHaNM3a:

— METOAMKY aHanM3a ANKBUMAHOCTU ANA onpeaeneHua NAaTéecnocobHOCTU M OUEHKM PUCKa
CHUMKEHWA NMKBUOHOCTY;

— MeToaMKy GaKTOPHOro aHanus3a peHTabenbHOCTM COBCTBEHHOrO KanuTtana npeanpuATMA ana
OUEHKM BAMAHMA Ha He€ paga ¢aKTopoB (40XOAHOCTM aKTMBOB, (GWHAHCOBOTO pblvara,
peHTabenbHOCTM NpoAaK v Ap.);

— MeToAMKY aHanm3a 6e3ybbITOYHOCTM ANA OUEHKM 3anaca GUHAHCOBOM NPOYHOCTM NPEANPUATUSA.

[aHHble MeToAbl MOMOratoT OLLEHUTb COBCTBEHHOE COCTOAHME NPEANPUATUA C NO3MLMM BaHKa.
Mpy NOMOLWM 3TUX METOAMK MOXKHO CAeNaTb PEWTUHIOBYIO OUEHKY GMHAHCOBOrO COCTOSHUA W
9KCMepTHOE 3aK/AloYeHMe O HAAEKHOCTM OpraHuM3aumm  AONA  33eMWMKa, A1 OLEHKM
LenecoobpasHoCTM NPeaocTaBAeHUA KpeanTa, M3MEHEHNN KPeauTHbIX YCA0BUN U obecnedeHnn
rapaHTMKM BO3BPATa 3a€MHbIX CPEACTB.

MeToapl NpPeaoCcTaBAAOT BO3MOMKHOCTb OLEHUTb CODCTBEHHOE COCTOAHME C MO3MLMM
dUHaHcHpytowero 6aHKa, M MOMOTaeT NPUHATL PeLIeHWE B Clydae NpeaoCcTaBNeHUs KOHTPareHTy
KomMepyeckoro KpeamuTa. C KaXAblM rogom Ana nosbllieHWa 3GGeKTUBHOCTM ynpaBaeHUEM
opraHM3aumn, NpeanpuUaTUa BHeAPAOT HeMpoceTeBble TEXHONOMMU. M3HaYaNbHO OHU OTKPbINK
HOBble nepcnekTMBbl B 061acTM pacno3HaBaHWA 0b6pa3os. Janee K HelpoceTn bblnm nobaBneHb!
MEeTO/bl MCKYCCTBEHHOIO MHTENNEKTA, KOTOPbIE MOMOTatOT B MPUHATUM PELLEHWNIA.

bnarogapa HeMpoOCeTM MOXKHO pelaTb LWWMPOKMIM KNacC 3KOHOMMYECKMX 3adady  Ha
npeanpuATMM, MOMOTAeT aHaIM3MPOBATb PbIHOK. [1pX MOMOLLM HEMPOHHbIX CETEM B OpraHM3aumax
peLatoTca TakMe 3a4a4mM Kak: 3bHeKTUBHOCTb M NPUOLINIBHOCT GUHAHCOBbLIX, IKOHOMMUYECKUX U
MHHOBALMOHHbIX MPOEKTOB, a TaKXe NoBblWeHWe 3PEeKTUBHOCTU ynpasaeHua. NoMMMO 3TUX
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3a4a4 C NOMOLbIO HeleOCGTl/I MOXXHO NPOrHO3MpPoOBaTh M CTPOUTb MOAENTN, KOTOPbIE MOMOTIAKOT B
peannsaummn 3aaau.

Mcxoas M3 3TOro, MOXKHO CAenaTb BbIBOA, YTO Bnarofaps HeMpOCeTW OpraHM3auma MOXKeT
[OCTUYL  Bosiee  BbICOKMX pe3ynbTaToB B QUHAHCOBOM YCTOMYMBOCTM U 3DPEKTUBHOCTU
npeanpuATMA, Yem Mpu NOMOLWM TONbKO CTPATErMYecKMx MeTOoA0B. ITO CBA3AHO C TEM, YTO
HeMpOHHaA CeTb CTPOUT HedOopMasbHble MOAENN, KOTOPas He BCEraa MOXeT ObiTb BbliparkeHa
TONIbKO MPM MOMOLLM CTaTUYECKMX XaPaKTEPUCTUKAX PEFPECCUOHHBIX MOAENEN.

B uenom, OpraHMsauMs 3KOHOMMYECKOrO aHa/nmM3a C  LWWPOKUM  MPUMEHEHMEM
MHOOPMAUMOHHBIX TEXHOMOTMIA ABASETCA XOPOLWMM CTUMY/AIOM OAA AaZbHEWWEro pasBuTUA
npeanpuaTuA.
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LiIndbpoBm3auma apxXmTeKTYPHOM U
rpaZloCTPOUTE/IbHOM AEATE/IbHOCTU B
KasaxcTaHe: npeobpa3oBaHMEe ropoacKoro
MPOCTPaHCTBA

KapbimcakoBa Cargat YpycTeHOBHaA

Ka3axcTaHCKo-bpuTaHCKMIM TexHu4eckni yHmBepcuteT, AnmaTbl, KasaxcTtaH
KoxaxmeT CalipaH OckepbeKKbI3bl

KazaxcTaHCKo-bpuTaHCKuiM TexHu4eckni yHmuBepcuteT, AnmaTbl, KasaxcTtaH
AmpuHa LllonnaH MypaTKbI3bl

KazaxcTaHCKo-bpuTaHCKMi TexHn4eckmin yHnsepcuTeT, Aamatsl, KasaxcTaH
OpasbaeBa Maaupa barnaHoBHa

Ka3axcTaHCKo-bpuTaHCKMIM TexHn4eckni yHmBepcuteT, AnmaTbl, KasaxcTaH

B AaHHOW CTaTbe aBTOPOM pacCMaTpMBaETCA BAMAHME LUMOPOBU3ALUN aPXUTEKTYPHOM U
rpa4oCTpPOUTENBHOM AeATENbHOCTM Ha NPeobpa3oBaHMe rOPOACKOro NPOCTPaHCTBa B KasaxcTaHe.
M3yyeHure 1 BHeaApeHWe UMPPOBbLIX TEXHONOTMI B 3TN 061aCTM C yHETOM COBPEMEHHbIX BbI3OBOB U
noTpebHoCcTen 0OOWECTBA MOMKET MPUBECTM K 3HAYUTENbHBIM M3MEHEHWAM B TOPO/ACKOM
npocTpaHcTBe M cnocobcTBoBaTb ero  npeobpasoBaHuio,  yaydywuTb  3GGEKTUBHOCTb
NPOEKTMPOBAHMA, MOBLICUTb KayeCcTBO M HE30MacHOCTb CTPOMTENbCTBA, COKPATUTb CPOKM W
3aTpaTbl Ha CTPOUTENbCTBO, YAYYWMUTb MHOPACTPYKTYPY M CAeNaTb ropoAcKoe MNPOCTPaAHCTBO
bonee OYHKUMOHANbHBLIM MU KOMPOPTHLIM ANA ero Kutenei. lNpeobpaszoBaHMe rOpPOACKOro
NpocTpaHcTBa B KasaxcTaHe ABNAETCA Ba)KHbIM HanpaBAeHWEM pPa3BUTUA TFOPOAOB, rAe
UMPOBM3ALMA MOXKET CbIrPaTb 3HAYMTENbHYIO PO/b. [TPO3PaYHOCTb NPOLLECCOB B aPXUTEKTYPHOM
W TPagoCTPOUTENbHOM AEATENbHOCTM MOXKeT OblTb 3HAYMTeNbHO YyBeauyeHa Onarodaps
MHbOPMaLMOHHbBIM NaaThopmam M LUnbpoBbiM Ba3zam AaHHbIX. Llenb AaHHOM CcTaTbM COCTOUT B
TOM, YTODbl M3y4YNTb COBPEMEHHbIE LUMOPOBbIE TEXHONOTMN U UX BAUAHWE B NpeobpasoBaHuUm
rOpoACKOro npocTpaHcTBa. B gaHHOW paboTe ¢oOKyc HanpaBneH Ha WCNO/Ab30BaHWe
reorpadmyecknx MHGopmaumoHHbIx cnuctem (MMC), tHbopMaLMOHHbIX Moaenein 3aaHnii (BIM). B
YaCTHOCTM, aBTOPAMM BblAeNEHbI BO3MOKHOCTU MCMOb30BaHMA reonopTasa rocy1apCcTBEHHOMo
rpafocTpouTenbHOro Kagactpa Pecnybnmkm KasaxctaH B npeobpasoBaHMM  FOPOACKOro
npoctpaHcTea. Lindposblie Ha3bl AaHHbIX CNOCOBCTBYIOT MOBbLIWEHWIO NPO3PAYHOCTM NMPOLIECCOB,
TaK Kak OHM obecneymBatloT XpaHeHWe n obmeH MHPopMaLMEN MeXKay YY4aCTHMKaMM NPOEKTa,
cnocobceTBYIOT 3ddEKTUBHOMY YNPaBAEHUIO AaHHbIMK. BHeApeHMe TaKnMX TEXHO/IOrMN NO3BONAET
CneauTb 3a BCEM MPOLLECCOM CTPOMUTENLCTBA, HaYMHAA OT Haya/lbHOro 3Tana NPOEKTUPOBAHMA U
3aKaH4YMBaA 3aBepLIEHNEM CTPOUTENBLCTBA M IKCNAyaTaUMi 0ObeKTa.

BeseaeHune

TexHonornyeckne paspaboTKM NPOAO/KAOT  MPOHMKATb B pas3/iMyHble  chepbl
NeATeNIbHOCTW, B TOM YMCNE B apXMTEKTYPHO-TPaZoCTPOUTENbHbIA CeKTop. KasaxcTaH aKTMBHO
cnefyet 3TOM MWUPOBOM TeHAEHUMM, BHeApAs UMPPOBble WMHHOBALMM ANA ONTMMM3aALMMK
rpafoCTPOUTENbHbIX MPOLECCOB M NOBbIWEHWA KaYecTBa ropoackoin cpepbl. OCHOBHbIM 3Tanom K
undpoBoMy npeobpPa3oBaHMIO aAPXMTEKTYPHO-TPAZAOCTPOUTENbHOM AEeATENbHOCTM ABAAETCA
COKpallleHNe AO0KYMEHTOB Ha OyMasKHbIX HOCUTENAX 3a CYeT CO34aHMA eAMHOro reomnopTana
UMOPOBbLIX MHOPACTPYKTYPHBIX [AaHHbIX. Pe3ynbTaTom UMPPOBM3ALMM  TPALOCTPOUTENbHOM
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OOKYMEHTaUMW AOMKHbI CTaTb 3N1EKTPOHHbIE, UMOPOBblE U rpaduyeckme maTepuansl, KOTopble
NO3BONAT CUCTEMATM3MPOBATb WM CTPYKTYPMPOBATb [AaHHble FOPOACKOro npeobpas3oBaHMa U
coctoaHuna Tepputopumn [1]. lMpeobpasosaHne ropoACKOro MPOCTPAHCTBA — 3TO npouecc
M3MEHEHMA M MOAEPHM3ALMN PA3/IMYHBIX AaCMEKTOB FOPOACKOMN Cpeapl C Lenbto co3aaHma bonee
GYHKUMOHaNbHOro, yA06HOro 1 NpMBAEKaTeIbHOro MecTa NPOXKMBaHMA, PaboTbl U OTAbIXa. ITOT
npoLecc BKAtoYaeT B cebA pasinyHble aCNeKTbl, TaKMe, KaK apXMTEKTYPHbIE U FPaZoCTPOUTE bHbIE
M3MEHEHWS, PEKOHCTPYKUMA 34aHMI, cOo3daHMe HOBOM WMHPPACTPYKTYPbl, PEMOHT A0POr W
COBEPLUEHCTBOBAHME CUCTEMbI ODLLECTBEHHOrO TpaHcnopTa v T.4. B uenom npeobpasosaHue
rOPOZCKOro MPOCTPAHCTBA — BaKHbIM MPOLECC, HanpaB/AeHHbIM Ha CO34aHMe YCTOMYMBBLIX U
KOMbOPTHbIX ropoaos. [Mpouecc ropoAcKoro NPOCTPAaHCTBEHHOIO MNAHMPOBAHMA OCHOBAH Ha
CTPYKTYPUpOBaHHOM LUndpoBoM nHbopmaummn. KadectBeHHO cobpaHHasa umdpoBas MHPOpMaLNS
O TOPOACKOM MNPOCTPAHCTBE BXOAMT B  PAZAOCTPOUTENbHbIA  UMKA  (NNaHMpPOBaHMe,
NPOEKTUPOBAHMNE M peanm3dauuma). Ha Kaxxaom atane upmkna ANs peanmsaumm rpagocTponTenbHbIX
PELWEeHM BaXKEH KOMMIEKC NPOrpaMMHbIX CPeacTB WM TeXHONOrmin 0b6paboTKM MCXOAHOM
MHGOPMaLMN,

Takum obpasom, UMbpPoBM3aUMA aPXMTEKTYPHOM U rPaA0CTPOUTENbHON AEATENbHOCTY —
370 dopmMMpoBaHMEe LMGPOBOM cpeadpl M NOCTPOEHWE UMGPOBOMN MHDOPMALMOHHOM MoAEeNU
TEPPUTOPUM FOPOACKOro NpocTpaHcTga [1]. B Hay4HOM cpeae 4acTo NoAYEepPKMBAETCA BaXKHAA PO/b
TMC B KOHTEKCTE YMHbIX TopoaoB. Tak, B cTaTbe «GIS for Smart Cities» TMC mncnonb3ytoTcs aan
cbopa, aHanM3a, yNnpaBAeHUA 1 BM3yanm3aumm reorpaduyeckmnx AaHHbIX C Leablo ONTMMM3aLmm
yNpaB/ieHNA ropoacKon MHPPACTPYKTYpor 1 pecypcamm. TMC MCnonb3yoTca B YMHbIX rOpoAax B
KayecTBe CUCTeMbl YyMpaBAeHWA TPaAHCMOPTOM, 3SHepropecypcamu, oTxodamu, obecneyeHus
6e3onacHocTM 1 obuiecTBeHHOro nopaaka. MC nNpuMeHAOT B Pa3BUTUM YMHbIX 343aHUA U
PAaNOHOB, a TaKKe B yNpaBAeHMN rOpOACKON 3e1EHOM 30HOM N OKpYrKatoLLen cpeaon [3].

MeTopgonorua

M3yyeHne paHHOM Hay4HOM paboTbl OCHOBAHO HA TeMATMHYECKOM WCCAeLOBaHWUKU W
OXBaTblBaeT ABa OCHOBHbIX MeToAa: AHANN3 HAYYHO-UCCNEA0BATENbCKMX U 0H30PHbLIX HaYYHbIX
cTaTtei. B aTom cnyyvae nposeaeH aHaNM3 CyLLeCTBYOLWEN AnTepaTypbl No Teme undposm3aumm 8
APXUTEKTYPHOM W TPafoCTPOUTENbHOM AeATENbHOCTM, BKAKOYAA MCCAeaoBaTeNbCKue paboTsl,
0630pbl, CTaTbW B HAYYHbIX XypHanax, MHPOPMALMOHHbIE pecypCbl. AHANM3 BCEX M3yYaeMbIX
MaTepuranoB NO3BONAET NOHATb TEKYLLLEEe COCTOAHWE UCCNeL0BaHMI B AaHHOM 061acTu, BbIABUTL
Knoyesble  TeHAeHUuMW, npobnembl M HANPaBNEHMA  PasBUTMA B aAPXUTEKType U
rpagocTpouTenscTse. [aHHbIM aHAnAM3 COCTaBWUA TeopeTuyeckyto 6a3y Hay4HoM paboTbl Ha
OCHOBAHWM yrnybNeHHOro aHa/MTUYECKOrO CPaBHEHMA M3yveHHbIX paboT. [lpaKkTuyeckoe
nsyvyeHme MC — reonopTana rocyaapCTBEHHOMO rPafoCTPOUTENIbHOTO KagacTpa Pecnybamkm
KasaxcTaH. 3TOT meTop BKAOYaeT B ceba HenocpeACTBEHHOE MCMONAb30BaHWE reonopTana Ans
nonyyeHma MHGOPMaLMM O COCTOSHMWU TPAAOCTPOUTENbCTBA B KasaxcTaHe, aHanu3a AaHHbIX,
OOCTYMHbIX Yepes3 nopTan, U OUEHKM ero QyHKUMOHaNbHOCTM 3ddeKTUBHOCTU. [MpaKkTuyeckoe
M3y4eHne NO3BONAET MONYYUTb KOHKPETHOe MpeAcTaBneHMe O TOM, Kak ucnonbsyetca [UC B
KOHTEKCTe rpaaoCTpOMTENbCTBA B CTpaHe. ITO MO3BOMAO aBTOPAM OUEHUTb GYyHKLMOHaNbHbIEe
BO3MOHOCTU CUCTEMbI, ee CnocobHOCTb 0b6pabaTtbiBaTb pPa3IMYHble BWUAbl reorpaduyeckmx
[AHHbIX M NpefoCcTaBNATb MHGOPMaLMO ANA nonb3oBaTenen. M3yveHne NMC no3BonseT OLEHUTD
[OCTYMHOCTb M Ka4yecTBO JAaHHbIX, MPeaoCTaBAfEeMbIX Yepe3 3Ty cucTemy. [lpakTuyeckoe
ncnonb3oBaHme [MC no3BonAeT MNOHATb MNPOUECCHl B3aMMOAEMNCTBMA MEXAY Pa3ANYHbIMMI
YYaCTHUKAMM TrpagocTpouTenbHOro npouecca. WM3aydenne [MNC Takke nNo3BOAAET BbIABUTL
npobnembl M CNOXHOCTWU, C KOTOPbIMW CTANKMBAIOTCA MONb30BATENM MPU €€ BHEeAPEHUN U
MCNONb30BaHMM B MpaKkTMKe. TakMm 06pa3om, coveTaHMe aHaAM3a Hay4yHbIX CTaTen U
npakTnyeckoro wusydeHma [MNC nos3sonAeT NOAy4MTb NOAHOE NPEeACTaBAEeHWE O TeKylem
COCTOAHUN UMDPOBM3ALMM B aPXMTEKTYPHON M rPaloCTPOUTENbHON AeaTenbHOCTM B KasaxcTaHe
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B KOHTeKCTe npeobpa3oBaHMA rOPOACKOrO NPOCTPAHCTBA. BarKHyO poab B PasBuMTUM LMPpoBoM
cpeabl M npeobpa3’oBaHUMM  TOPOACKOrO  MPOCTPAHCTBA  WUrpaldT  MHGOPMALMOHHO-
KOMMYHMKAUNOHHbIE TEeXHONOMMW. B rpagocTpoMTeNbHOM MOHMMAHWMKM — 3TO  MHTerpaums
NpoLLeccoB, METOA0B B3aMMOAENCTBMA U TEXHONOTMN NOAYHEeHUA MHPOPMALMM U3 TOPOACKOro
undpoBoro NpocTpaHcTea. Mcxoas M3 aToro, UMdPOoBbIe TEXHONOMMKN TaKKe aKTUBHO BHEAPAIOTCA
B 06/1aCTM reonpoCTPaHCTBEHHOrO aHanmsa reorpaduyecknx MHGOPMaLMOHHbIX cnuctem (FAC).
YnyyweHne CUCTEeMbl TOPOACKOrO MPOCTPAHCTBEHHOrO npeobpasoBaHMA HEBO3MOXKHO 6e3
NPUMEHEHNA COBPEMEHHbIX MEeTOA0B reoobpaboTKM AaHHbIX, MPOCTPAHCTBEHHOrO aHanM3a U
reoBKM3yanm3almm Ha ocHoBe coBpemeHHbix [NC.

Feorpadmyeckas uHbopmaumoHHas cuctema (TMC) — nporpammHas  CUCTEMA,
obecneymsatowan cbop, xpaHeHWe, HaKOMNAEHWNE, aHaIM3 U PACNPOCTPAHEHWE NMPOCTPAHCTBEHHOM
MHPopPMaLMM 0 3emne, 06beKTax 3eMHOM NOBEPXHOCTU, MPUPOAHbIX, TEXHOTEHHbIX U COLMANbHbIX
npougeccax M ABAeHUsX peasibHoro mmpa [2].

MMC no3BONAIOT apXMTEKTOPaM M rPaloCTPOMTENSAM aHANM3MPOBaTb reorpaduyeckme
[aHHble, ONTMMW3MPOBATb  TEPPUTOPMANbHOE  MNNAHMPOBAHME, YMpPaBAATb  FOPOACKON
NHPPACTPYKTYPON M pellatb Npobiembl TPAHCMOPTHOM NOTUCTMKKU. ITO crnocobeTByeT Hosee
3bDEKTMBHOMY MCMONb30BAHMIO FOPOACKOrO MPOCTPAHCTBA WM CO34aHWto Bonee yCTOMYMBOW
ropoAcKon cpeapi.

TexHonormm TUC BbICTPO Pa3BMBAKOTCA BO BCEM MMpPE, MOCKO/NbKY OHW obecneymsatoT
KOMMNEKCHY0 LMdpOoBYO cpeay, NoBbIWAT 3PGEKTUBHOCTb M 6E30MaCHOCTb FOPOACKMX CUCTEM,
YCUNMBAIOT y4acTMe TOPOXKaH B rOPOACKOM pa3BWUTMM. Bce 3TO OCHOBAHO Ha WMCMO/b30BAHWUM
reonpOCTPAHCTBEHHbIX AAHHbIX, KaCatoLWMXCA TOPOACKOM Cpesbl, MPUPOAHON cpeapbl N TOPOACKMX
ycnyr. YcnewHoe npeobpasoBaHMe ropoAckoro NpocTpaHcTBa TpebyeT paspaboTkn umndpoBo
CUCTEMbI, KOTOPAA CMOXKET YNPaBAATb reONPOCTPAHCTBEHHbIMU AAHHBIMU U BU3Yyann3npoBaTb UX
B yA0OHOW ANA nonb3osaTens cpene. leorpadunyeckas MHGOPMALMOHHAA CUCTEMA NpeanaraeT
paclwmpeHHble N yao0bHble BO3MOXKHOCTK A1A Npeobpa3oBaHmMA ropoacKoro NMpOCTPaHCTBA.

[eonpoCTPaHCTBEHHbIE AaHHbIe KaCatoTCA FOPOACKOMN Cpeabl, TaKOoM, Kak MHOPACTPYKTYpa,
WHXXEHEpPHbIe KOMMYHUKaUWMW, NpupoaHas cpeda (buopasHoobpasme, 3eneHble HacaKAeHuA,
KayecTBO BO3ZyXa, MOYBbI, BOAbI) M FOPOACKME YCAYrK (TPAHCMOPT, MyHWUMNANbHbIE OTXOAbI,
BOAHbIE PECYPCbI, SIHEPTUA, 34PaBOOXPaAHEHME N 0Opa3oBaHuMe).

MMC-TexHoNOrMM NO3BONAIOT ropodam AobuTbca bonee rmMBKOro ynpasaeHuA, KOTopoe
YAYYWaEeT KavyecTBO KM3HW TOpOXKaH, CNOoCOBCTBYET 3KOHOMWMYECKOMY Pa3BMTWUIO, MOBbILAET
NpMBAEKaTeNbHOCTb ropoaa. AHAAM3 3TUX AaHHbIX MO3BOAAET MOBbICUTL 3PPEKTUBHOCTL
rOPOZCKON CUCTEMbI, @ TaKMKe KayecTBO M3HM U ee 6e3onacHOCTb. LmdpoBble agaHHble
obecneumBatoT ydllee MOHMMaHME MOBeAEHMA TFOPOACKMX cucTeM  (MHPPACTPYKTYpbI,
rocy4apCTBEHHbIX CYXKO, pearnpoBaHus Ha YpesBblyaliHble cuTyaumm 1 T.4.) [3].

BO3MOXHOCTb BM3yaaM3aumm M NPOCTPAHCTBEHHOIO aHanm3sa oTamdaroT TUC oT apyrmx
MHPOPMALMOHHbBIX CUCTEM M 0DBECcneyYmnBatoT YHMKaAbHble BO3SMOXHOCTM ANA ee NPUMEHEHMA B
LWMPOKOM crnekTpe 3aaad [10], [11].

B KasaxcTaHe aKTMBHO pa3BMBAeTCA WMHPPACTPYKTYpa NPOCTPAHCTBEHHbIX JAaHHbIX,
obecneymBatowaa AocTyn K reoMHOOPMALMOHHBIM  pecypcam W MeTadaHHbIM  4yepes
cneunanmsnmpoBaHHble NMC-nopTanbl. KNtoyeBoi cocTaBNAtoLLEN STON MHPPACTPYKTYPbI ABASETCA
reonopTtan rocy4apCTBEHHOTO rpafoCTPOUTENBHOTO KagacTtpa, NpeoCTaBNAOLLIMIA
NONb30BaTENAM BO3MOXKHOCTb 3QGEKTMBHOrO aHanMs3a W BM3yanm3aumm reorpadmyeckon
MHGOpMaLMN,

PesynbTaTbl M 06CyKaEHUE

[encTtaytoumit reonopTan rocyAapcTBEHHOrO rpaZoCTPOUTENBHOIO KaZacTpa Pecnybamkm
KasaxcTaH npenocTaBnaeT WUMPOKMI CNEeKTP reonpoCTPaHCTBEHHbIX AaHHbIX. [eonopTan urpaet
BaXKHYIO POab B ONTMMM3ALMW MNpoLecca TeppUTOPUANBHOIO MNAHUPOBAHWA, MOHWUTOPUHIE
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M3MEHEHWN B TOPOACKOM MHDPACTPYKTYPe 1 B3aumoaencTenm ¢ obulectsom. OH npeaocTasaaeT
YHUKabHble BO3MOXHOCTW ANA 3GDEKTUBHOIO yNpasBaeHnA U NAaHUPOBAHNA Pa3BUTUA TOPOLOB
N TEPPUTOPUI.

FeonopTan rocyapCcTBEHHOrO rpaocTponTenbHoro Kagactpa (ggk.kz.) — ato Beb-cepsuc,
CoAleprKallMin NPOCTPAHCTBEHHbIE AaHHble PpecnybMKaHCKOro, 061acTHbIX, PaMOHHbIX 1 Ha30BbIX
YpOBHeW rpaskagactpa. C TOYKM 3peHMA N0b30BaTeNd, reonopTan NpeacTasaseT cobon «eanHoe
OKHO» A0CTyNa K MHOPACTPYKTYPHbIM AaHHbIM. OH NO3BONAET NO/Ib30BaTENIAM BU3YaIM3NPOBATD
MNPOCTPAHCTBEHHbIE AaHHblIe rPaAnpPOeKToB (reHnnanbl 1 MAM), 34aHWI U COOPYKEHUI, YIUYHO-
[OPOXKHbIX ceTen, 06beKkTOB HAaroycTpomncTaa.

Bcem nonb3oBaTenam 6e3 aBTOpM3aLMKM AOCTYMNHbI K MPOCMOTPY reHnnansl n MAMN Bcex
HaceneHHbIX MyHKTOB CTPaHbl. ABTOPM30BaHHbIE NOb30BaTENN (B 3aBUCMMOCTM OT NPUCBOEHHOMN
PO/IM)  MOryT MPOCMATPMBaTb CBEAEHUA WHMKEHEPHbIX CeTel, WCXOAHO pPaspelnTenbHbIX
NOKYMEHTOB, OOBEKTOB HACEeNeHHbIX MNYHKTOB. 3aperucTpmMpoBaHHble MNOAb30BaTENM MOTyT
pPeaKTMPOBaTb MPOCTPAHCTBEHHbIE AaHHble, CO3[aBaTb HOBble 0OBEKTbl W BHOCUTb
aTPUBYTUBHYO MHGOPMALIMIO B CO3[aHHbIE AAHHbIE.

CoTpyaHukam [TK gocTyneH dyHKUMOHAN aHaNUTMKKM, OCHOBaHHOM Ha moayne Kibana.
AHaNUTUYECKMI MOAyNb MO3BONAET NPOCMATPMBaATb MHOOPMALMOHHbIE Aalwbopabl, rpaduKkmn K
TabnMubl Ha OCHOBE 3arpysKeHHbIX AaHHbIX. KapTorpaduyeckas OCHOBA MOMET MEHATbCA B
3aBMCMMOCTW OT Lenel nonb3oBaTenelt — MOXKHO BblbMpaTb Google kapTbl, Google cnyTHUK,
AHOEKC CNyTHWMK 1 T.4. Bce cnou, KOTopblie 3arpyKeHbl Ha reonopTan, MOryT MOAKAOHATLCA
nooyepeHo, NMHBO BMeCTe ¢ Apyrnmu. JocTyn K reonopTany nyTem CO3AaHMA yYeTHbIX 3anucem
NpeaocTaBNAeTCA MECTHbIM WMCMOAHUTENbHbIM OpraHam (MWO) mn cybbekTam ecTeCTBEHHbIX
MoHononui (CEM) ans pasmelleHma 1 akTyaansaumm nHGopmaLmm B CUCTEME rocyAapCTBEHHOMO
rpaoCTPOUTENBHOIO KagacTpa W obecneveHna spPeKTMBHOIO ynpaBaeHUA TEPPUTOPUAIbHBIM
Pa3BUTMEM N MHOPACTPYKTYPOMN.

OAMH M3  KAKOYEeBbIX aCMeKTOB WMCMO/b30BaHWMA reomnoptana rocyAapCcTBEHHOro
rPafoCTPOUTENBHOMO KaZacTpa — 3TO BO3MOXKHOCTb aHANM3MPOBaTb PAa3BMBAEMYIO TEPPUTOPUID.
C nomoLLbto reonopTana rpaJoCcTpoOMTENN U FOPOACKME NNAHUPOBLLMKM MOTYT NOAYYUTL AOCTYN K
MHPOPMALMM 3eMeNbHbIX YYaCTKOB, CTPOUTE/NbHbIX OOBEKTOB, TPaHWL, 3aCTPOMKM U APYrux
BaXKHbIX MAapameTpoB.

Ewle HemanoBa)KHOM aKTyalbHOM WHHOBAUMOHHOM TEXHONOIMEN, BAMAKOWEN Ha
UMPOBM3ALMIO APXMTEKTYPHO-TPAAOCTPOUTENBHOIO CeKTopa, ABAAEeTCA TexHonorna BIM (oT
Building Information Modeling). MHbopmaumoHHoe moaenmposBaHme 3aaHnii (BIM) —TexHonorus,
OTHOCALWAACA K TMPOEKTUPOBAHWUIO 34aHUM M COopyKeHUN. TexHonorma BIM moxkeT 6biTb
MCNO/Ib30BaHa ANA CO3A4aHNA BUPTYaNbHbIX MOAENEN 34aHUIA U COOPYKEHUIM N UX COEANHEHNA C
APYTMMKM  MeToZdamu  MHOOPMALIMOHHOTO MOAENMPOBAHMA, MCMOAb3yEMbIMM B YNPaBAEHUN
KU3HEHHbIM LIMKIOM NpoeKTa. MIHbIMK cioBamm, BIM — 370 BUPTYyasibHO CO34aHHaA KOMMUA 34aHMA
[7].

CerogHa WHPOPMAUMOHHBLIN OBMEH ABNAETCA KAOYEBbLIM 3/1EMEHTOM  YCMEeLWHbIX
CTPpOUTENbHbLIX MPOeKTOB. C TexHonornen BIM MOXHO KOOPAMHNPOBATL PAL BaXKHbIX 33/1a4: CPOKM,
rpadmkK, HanMyMe MaTepuanos, KOAMYECTBO HeobXOAMMbIX CMeumannmcToB U Pecypcos.
MocTpoeHHaa MHbGOPMALMOHHAA MOAEeNb 34aHWA CTaHOBWUTCA OCHOBOW AN NOATOTOBKM BCEX
BMAOB paboyeit AOKYMEHTALMWU, MPOEKTUPOBAHMA, TEXHUYECKUX M IKOHOMUYECKMX PACYETOB,
obopy0BaHMA N OpraHM3auMm CTPOUTENbCTBA CAMOro 3[4aHWA M NOCAeAyoLLEn SKCNayaTaumm.
NHbopMauma, coaepKallaacs B JaHHOM MOAENN 30aHNA MOXKET OblTb AONONHEHA UK 3aMEHEHA
B COOTBETCTBMU C TEKYyWMM cocTosiHnem 3daHusa [9]. Takmm obpas3om, MHOOPMALMOHHOE
MoaennpoBaHune 3gaHmin (BIM) obecneumBaeT ObICTPbIM AOCTYN KO BCe MHGOPMaLMK 34aHUA U
CBA3aHHbIX C HUM MAapPaMeTPOB Ha BCEX STaNax XM3HEHHOTO LMKAA 34aHWA.
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3aknoueHune

[aHHoe wuccnegoBaHMe MNOATBEPXKAAET, YTO M3y4eHHble TexHonormm B obnactu
UMPPOBM3ALMN APXMUTEKTYPHOW M rPafoCTPOUTENBHON AeATeNbHOCTM ABAAIOTCA OCHOBOM ANA
NOCTPOEHMA TOPOACKOM LMGPOBON Moaenun. Pe3ynbTaTbl MCCAEA0BAHUA MOKA3bIBAKOT, YTO 3TU
TexHonorum obecneymBatoT cOOpP WM aHaAAM3 Pa3NMYHbLIX BMAOB reorpaduyecknx AaHHbIX,
WHTErpaumio MHOOPMALMM M3 PA3/IMYHbLIX WMCTOYHWKOB, BM3yanM3aLMIO M MOAENMPOBaHME
rOPOZCKON Cpepl, a TaKKe NPUHATME PeLleHnit 1N ynpaBaeHne ropoackMm npoctpaHcTaom. MC
00bI4HO MCMONBL3YIOTCA ANA NOCTPOEHWMA UMPPOBOM MOAENN TOPOACKMX «TOPU3OHTAbHbIX
KOMMOHEHTOB» (roOpoACKMe CeTW, TPaHCMOPTHble CcpeacTBa M NpupoAHas cpeda), a BIM
MCMNO/b3YIOTCA A8 ONUCAaHMA «BEPTUKANbHbIX KOMNOHEHTOBY (3aaHns). KombuHauma TMC n BIM
obecrneymBaeT MOLUIHbIA WHCTPYMEHT Ans npeobpa3oBaHUs rOPOACKOrO MNPOCTPAHCTBA C
reorpauMyeckoir NpPUBA3KON U BU3yaan3aLmen sTux AaHHbIX.

Lndposmzauma 1M KomOMHaALMA YNOMAHYTbIX CUCTEM M MOAENEN BAMAET TaKKe Ha
B3aMMOJENCTBME TpayKAaH C TOPOACKOM cpeaor. Tak, OHAalH-nnAaTdopMbl NPeaocTaBAstoT
KUTENAM BO3MOMHOCTb Y4acTBOBaTb B MpOLLeCcCax rpafoCTPOUTENIbCTBA, BbICKA3biBaTb CBOW
NPeaNoXeHMA U OT3bIBbI, @ TAKXKe N0y4aTb aKTyaIbHYtO MHOOPMALMIO O TOPOACKMX NMPOEKTax. 3TO
cnocobcTByeT co3daHuto Oonee  OTKPbITOM WM B3aMMOAEWNCTBYHOWEN TOPOACKOM cpeabl,
COOTBETCTBYIOLLEN NOTPEOHOCTAM M OXKMAAHMAM HaCeNEHUS.

Takum 0bpasom, LmMbpoBM3aLMA aPXUTEKTYPHOM M rPagoCTPOUTENbHOM AeATeNbHOCTU B
CTpaHe WrpaeT K/AKYEBYD POAb B Y/y4YLEHWUU MNPOLECcCOB MNPOEKTUPOBaAHUA, CTPOUTENLCTBA,
ONTUMM3ALLMM UCMOJIb30BAHUA FTOPOLCKNX MPOCTPAHCTB M NOBbILLEHUN KAYeCTBa KU3HWU rpaXKaaH.
BHeapeHWe COBpPEMEHHbIX TEXHONOrMM OTKPbIBAaeT HOBble BO3MOXHOCTM ANA  CO343HWA
MHHOBALMOHHbIX M YCTONYMBbIX FTOPOACKMX Cpea, COOTBETCTBYOWMX TPeHOBaHUAM COBPEMEHHOTO
obuecta. PesynbTaTbl M BbIBOAG! AAHHOTO UCCNEA0BAHUA MOTYT BbITb MCNOb30BaHbI KaK OCHOBA
ANA AaNbHEeNWero N3y4eHua u NpUMeHeHNA HOBbIX METOZ0B M TEXHONOMMIA B IaHHOM obnacTu.
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CoBpemMeHHble NoAxX0Abl K peann3aLumm
MPOEKTHOIrO MEeHEeIKMEHTA

KycanHoB HypnaH Tumyposuy
Ka3axcTaHCKO — BpUTAHCKNI TEXHUYECKUIM YHUBEPCUTET

MpoeKkTHOe ynpasneHWe npeactaBndeT coboil OCHOBOMOANAralOWMA SNEMEHT CUCTEMBI
MeHeaKMeHTa KomnaHum [1]. B ycnoBuAX WMHTEHCUPUKALUMKU OEATE/IbHOCTU XO3AMCTBYIOLLMX
CyOBEKTOB M BbICOKOM KOHKYPEHLMN 3PPEKTUBHANA CUCTEMA MPOEKTHOrO YNpPaB/AeHUs BbICTyNaeT
Kak  KaodeBoM  dakTop  ycnexa, NpeAoCcTaBAAOWMIA  KOHKYPEHTHOE MNpPeumyLLecTBo.
OPPEKTMBHBLIN  MEHEMEHT OpraHM3auum obecneymBaeTca M3yYeHMEM U TPAMOTHbIM
NPUMEHEHMEM MOJEeNel MNPOEKTHOro YNpaBieHWs, OAHAKO B CTPEMUTENbHO MEHALWMXCA
YCNOBMAX pPbIHKA HEobXoAMMbIM NpeacTaBAfeTcA nepexod K HOBbIM MOAENSAM MPOEKTHOrO
yNpaB/ieHNA, AAtOLULMM BO3MOXKHOCTb BbICTPANBATb BbICOKOIDPEKTUBHYIO CUCTEMY MEHEAKMEHTA
npoekToB [2]. Hanbonee nepcneKkTUBHbIMK ABNAIOTCA TMOKME METOAbI NPOEKTHOTO MEHEAXKMEHTA,
OCHOBaHHblE HA XOPOWO BbICTPOEHHbIX MeXaHM3Max W CxeMaX KOMMYHMKaLMn
MHPOPMALMOHHOTO ObBMeHa CTeMKkxonaepoB. B cBA3M C  3TMM  aKTyalbHbIM  ABAAETCA
nccnenoBaHMe ocobeHHOCTEN COBPEMEHHbBIX METOAMK MPOEKTHOTO MEHEAKMEHTA.

Llenbto paboTbl ABNSETCA M3yYeHWe COBPEMEHHbIX NOAXOA0B K peanmnsaumm NpoeKTHOro
MeHeXKMeHTa. [Ana eé AoCTUKeHMA Bbln MCNONb30BaHbI METOAb! aHaM3a U CMHTE3a Hay4YHbIX
ny6AnKaumii U NMTepaTypHbIX MCTOYHUKOB NO PAacCMaTPMBAEMON TEME.

Mof NPOEKTHbIM MEHEAKMEHTOM NOHMMAETCA METOAON0MMA OPraHM3aLmMm, PyKOBOACTBA,
NNAHMPOBAHMA U KOOPAMHAUMMN TPYAO0BbIX, MaTePUanbHO-TEXHNYECKUX U GUHAHCOBBIX PECYPCOB
Ha NPOTAMEHWWN BCETO MPOEKTHOTO LIMKAQ, OPUEHTMPOBAHHAA Ha SPPEKTUBHOE AOCTUNKEHME ero
KOHEYHbIX Lener nocpeacTBOM MPUMEHEHUA COBPEMEHHbIX TEXHWK, METOZO0B W TEXHONOrMi
ynpasneHua [3]. MeToapl NPOEKTHOro MeHeAXXMeHTa UCNONb3YHTCA ANA:

. onpeAeneHunn Lenei npoeKkTa n ero 060CHOBaHMA;

. BbIABNIEHWNA CTPYKTYPbI NPOEKTA];

. onpeaeneHna Tpedbyembix 06bEMOB U UCTOYHUKOB GUHAHCMPOBAHUSA;
. noabopa UcnonHuTenewn;

. NOArOTOBKM M 3aKNt0YEHMA KOHTPAKTOB;

. onpeAeneHns CPOKOB M COCTaBNeHUsA rpadmrKa peanmsaumm NpoeKTa;
. pacyéTta HeoHXOAMMbIX PECYPCOB, CMETbI M BI0AKETA NPOEKT];

. NNAaHMPOBAHMA M YYETa PUCKOB;

. obecneyeHma KOHTPOIA 338 XOAOM peann3aLmm NpoeKTa.

CnenyeT pa3nnyaTb NOHATMA KMPOEKTHbIN MEHEAXMEHT» U «yNPaBAEHUE NPOEKTAMMY,
anbdepeHUMpPYIOLMM NPU3HAKOM KOTOPbLIX ABAAeTCA 0ObeKT ynpaBneHus [4]. B ynpasneHun
NPOeKTamMmn O0BBEKTAMM yNpaBAeHUs BbICTYNAOT MNPOrPaMmbl, MPOEKTbl U NOpPTdENnN NPOEKTOB.,
TOr4a Kak B NMPOEKTHOM MeHEeAKMEHTe — OpraHM3auma Kak rpynna auu, Kotopas chopmmpoBaHa
Ha AONrOCPOYHOM OCHOBE A/A OCYLECTBAEHMA ONpeAeNéHHON AeATeNbHOCTU U AOCTUKEHUA
eaMHOM uenn. Lenblo ynpaBneHMA NpPOeKTamu ABAAETCA ychellHas peanu3aumsa NpoekTa,
3aK/1t0YaOLLAACA B AOCTMXKEHUW pe3ybTaTa B PaMKax YCTaHOBAEHHOIO TEXHUYECKOTO 3a4aHus, a
MPOEKTHOTO MEeHe)KMeHTa — MOJlyYeHWe opraHm3aumein nNpubbian, OOCTUNKEHME YCTOMYMBOTO
3KOHOMMWYECKOro NONOXKEHMA U NpoYee.

MOHO BblAENUTb CAeAyYHOLLME OCHOBHbIE MPUHLMMbLI MPOEKTHOrO MeHeaKMeHTa [5]:
. LlesieHanpaBAeHHOCTb — Lie1eBaA OPUEHTALLMM NPOEKTa;
. CUCTEMHOCTb — PaCCMOTPEHME MPOEKTA C CUCTEMHBIX MO3ULLMIA, YTO NO3BONAET
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LUEeNOCTHO aHaNn3npoBaTb NMpoLecc ynpaBaeHnAa npoekTamm, oaHOBpeEMEHHO pa36l/|BaF| €ro Ha

NOACUCTEMbI;

. KOMMNIEKCHOCTb — PAaCCMOTPEHME ABEHNI B MX B3aMMOCBA3M 1 B3aMMO3aBUCUMOCTH;
. obecneyeHHOCTb — YKOMMIEKTOBAHHOCTb BCEX NPEAYCMOTPEHHbIX MPOEKTOM
MepPOoNPUATUIA HEODXOANMBIMM ANA UX Peanmsalmm BUaamm pecypcos;

. NPMOPUTETHOCTb — NPEAOCTaBNEHNE NPEMMYLLECTBA NEPBOOYEPEAHbIM 33Za4aM Npu
pa3paboTKe 1 peannsaummn NpoeKTa;

. 9KOHOMMYeCKas 6e30MaCHOCTb NAaHMPYEMbIX MEPOMPUATUIA.

MPOEKTHbI MeHeAXMEeHT [aéT BO3MOMXKHOCTb YMNpaBAATb OpraHM3aumen B pexkume
Pa3BUTUA, MPU KOTOPOM HapallMBaeTcs €€ MNPOM3BOACTBEHHbIM MOTEeHUMan M OCBaMBaOTCH
MHHOBALUMK, YTO NPUBOAMT K YBEIMYEHMIO MOKasaTenen gestenbHocTM [6]. PesynbTaTom
MNPOEKTHOM AEeATEe/IbHOCTU BbICTYMAlOT Ntobble MPOLECChl, MPOAYKTbl, YCAYr1, NPOrpammHoe
obecneyeHue, CTaHAAPTbI U KOMNETEHUMN (TMYHOCTHbIE, KOMMYHWKATUBHbIE M MHPOPMALMOHHO-
KOMMYHMKaUMOHHbIE). NocpeacTBOM NPOEKTHOrO MeHeaKMeHTa obecneynBaeTca BOSMOKHOCTb
a/leKBaTHOM peakLMM PYKOBOACTBA KOMMAHMM Ha BHEWHWE WM3MEHEHWA MNOCPeaCTBOM
NPOAYMaHHbIX BHYTPEHHWUX TPaHCHOPMALUN.

OCHOBHbIM MPEMMYLLECTBOM TMPOEKTHOrO MeHeAKMeHTa ABASETCA npeaocTaBaeHue
YY4aCTHMKAM MPOEKTa BO3MOMKHOCTM B3MsSHYTb Ha Npobiemy Kak co cBoeil npodeccroHabHOM
TOYKM 3pEHMA, TaK M C MO3ULIMM IKCMIEPTOB CMENKHbIX 061acTel 3a CYET NoNyYeHUs 0OpaTHOM CBA3K
[7]. TonbKo B CNy4Yae, KOraa BCe YaeHbl KOMaHAbl 6ecnpuUCcTPacTHO U CUCTEMATUYECKM OLLEHMBAIOT
npobnemy M COBMECTHO MNPUMEHSIOT pPas/iMyHble MeTOoAbl AN NPUHATUA OKOHYATEeNbHOro
yNnpaBaeHYeCcKoro peLleHmns, CTaHOBUTCA BO3MOXKHbBIM AOCTUMKEHME AOMKHOrO YPOBHS KayecTsa
peanu3aumm n o6 beKTUBHOCTM 3a4a4MK.

HecmoTpa Ha 3HauMTeNbHYKD TeopeTUyeckyto 0asy NPOEKTHOro MeHeaAKMeHTa, Ha
NPaKTUKe NPOEKTbI YacTO TEPNAT HeyAaum, NPUYMHAMM KOTOPbIX ABNAIOTCA [8]:

. M3MeHeHMe BHYTPEHHUX NPUOPUTETOB OpraHM3aLmu;
. HETOYHOCTb TpeboBaHUM;

. M3MeHeHMe Lenelt NPOoeKTa BO BPEMA ero peannsaumm;

. HeonpeaeNéHHOCTb PUCKOB MM LieNei NPoeKTa;

. NNOXO HaNaXKeHHAA KOMMYHMKaALMSA;

. HeaJeKBaTHaA CNOHCOPCKas NoAAePKKa MO0 CMeTa Pacxoa0B;

. HETOYHOCTb OLLEHKM BPEMEHM, HEOHXOAMMOTO AR BbINOAHEHMA OTAENbHbIX 334aY;
. Pecypco3aBUCUMOCTb MM HEAAEKBATHOE NPOrHO3MPOBAHME PECYPCOB;

. HeKayecTBEHHOE yrnpaBieHMe N3IMEHEHUAMMU;

. HEeOoMbITHOCTb MEHeAKepa NPOEKTa.

C uenbto peleHns YyKasaHHbIX npobsem KommnaHWMKM MOCTeNeHHO nepexodsT oT
KNIAaCCMYECKOro NoAaxoAa K yrnpaBieHWIo NPoeKTaMm, OCHOBAHHOIO Ha NPeAnoOKEeHUM O HU3KUX
PUCKaX, HEU3IMEHHOCTW TPebOBaHMM K MKECTKMX CPOKax, K TMOKMM K 6onee aganTUBHbLIM
MEeTOA0N0TUAM ynpasaeHuna [9]. AOAnTUBHLIM CUCTEMAM MPOEKTHOTO MeHEeAKMEHTA MPUCYLLM
cneayrouime oTAnYnTENbHblE 0COBEHHOCTU:

1. OpWEeHTMPOBAHHOCTb Ha KOHKPETHbIN pe3ynbTaT. Bce BbiNONHAEMble BO Bpems
BHEAPEeHWA uaen [AeNCTBMA B3aMMOCBA3aHbl M OPMEHTMPOBAHbI HA JOCTUMXKEHWEe 3apaHee
onpeaenéHHon uenu. [lpu peanusaumm NpoeKTa MNepBOCTENEHHbIM ACMEKTOM CTaHOBMUTCA
3aBEPLEHHOCTb BCEX NMPOLLECCOB.

2. OrpaHu4eHHOCTb B pecypcax. na sdPeKTMBHOro BONNOLLEHMA NPOEKTa HEOOXOAMMO
rpamoTHOe pacnpefeneHre MMEeOLLMXCA YenoBeyYeckmx, GUHAHCOBbIX M BPEMEHHBIX PeCcypCcos,
OCyLLeCcTBNAeMOe MOCPeACTBOM YCTaHOBAEHMA TOYHOrOo /MbBO NPUOBAM3UTENBHOrO  CPOKa
3aBeplueHua paboT, cocTaBneHnA CMeTbl U rpadurKa peanmsaumn.

3. YHWKanbHOCTb. [MOKMIM NOAXOA, K NPOEKTHOMY MeHeAXMEHTY Hanbonee sdppeKTnBEH B
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C/Ny4ae co34aHmA HOBOro TOBapa UM BHEAPEHWA HOBOW YCAYTW.

MeToaunKM TMOBKOro NPOEKTHOrO MEHEKMEHTA OCHOBaHbI Ha MONHOM OTKPbLITOCTM M MOCTOAHHOM
obmeHe MHbOpPMaALMEN MEXAY BCEMM CTEMKXONAEPamM M BHYTPU MPOEKTHOM KOMaHAbI, 4YTO
Nno3BoNAeT 0ObeANHUTb BCE /IOKA/ibHble acneKTbl MPOeKTa B eAMHYlD CUCTEMY, NOCPEeACcTBOM
KOTOPOM BO3MOXKHO NoBbllleHne 3GGEKTUBHOCTU AeATENIbHOCTU KOMMAHUM B YCI0BUAX BbICOKOM
HeonpeaenéHHOCTM BHeLWHeN cpeabl. B pamKkax coBpeMeHHbIX MOAXO0A0B BaXKHA HE TO/IbKO M He
CTO/IbKO OHAANH-KOMMYHUKALMA, CKOJTbKO JINYHbIN 06MeH nHbopmaumen, oaHaKko B 3aBUCUMOCTM
OT NOTPEBHOCTEN NPOEKTA N MMEIOLLIMXCA B PACMOPANKEHNM PECYPCOB MNOAX0Abl K paboTe, a TakKe
CNIOXKHOCTb M YPOBEHb MCMO/Ib3YEMbIX TEXHONOMMIA MOTYT pasnnyatbea. Llensto dopmmpoBaHms
cbanaHCMPOBAHHOIO MaKkeTa KOMMYHMKAUMOHHbIX MHCTPYMEHTOB ABASETCA NpeaoCcTaBiaeHue
BCEM Y/leHaM KOMaH/bl BO3MOXKHOCTU 3DDEKTMBHO 0OMEHMBATLCA AaHHbIMM, KOPPEKTUPOBATL U
CMHXPOHM3MPOBATb COOCTBEHHbIE AEMCTBMA, OMNEPATUBHO YYMTbIBAA M3MEHEHWMA B MPOEKTHOM
cpeae. MoMMMO 3TOro, KOMMYHMKALMOHHbIA MHCTPYMEHTAPUIA AOMKEH NMO3BONATL MEHEAKEPAM
NPOEKTa He TO/IbKO OCYLECTBAATb MOCTOAHHbBI MOHUTOPMHT 3@ XOZA0M BbINOJIHEHMA NPOEKTA, HO
W CBOEBPEMEHHO BANATH Ha €ro pesynbTaThl.

OCHOBHOM  METOAMKOW  TMOKOro  MPOEKTHOro  MeHeaxmeHTa  asnaetca  Agile,
OpPMEHTMPOBaAHHasA Ha r’MbKoe UTepaTMBHOE ynpasaeHwe npoekTamm komnaHum [10]. CornacHo
[aHHOMY NoAX0Ay, BECb NPOEKT pa3bmneaeTca He Ha CTaHAAPTHbIe NoCAeA0BaTeNbHbIE 3Tanbl, @ Ha
COBOKYMHOCTb B3aMMOCBA3aHHbIX NOANPOeKTOoB. CTpaTerMyeckoe MaaHUMPoOBaHME M MHULMALMA
peanunsyloTca 4NA NPOEKTa B LEeNOM, TOrAa Kak BblaeneHne npeactoawmx ¢as3 ynpaBaeHua m
AeTann3auma paboT oCcyLLeCcTBAATCA OTAENbHO ANA BCEX NOANPOeKTOB. [ogobHaa opraHM3auma
MPOEKTHON  AEATeNbHOCTM  AAET  KOMMAHWWM  BO3MOMKHOCTb  OMepaTMBHee  MOAYYUTb
3aM/1aHMPOBAHHbIN Pe3yNbTaT, @ B Cy4ae HeOOXOAMMOCTM BHECEHUA U3MEHEHWI B OTAE/bHbIN
NOANPOEKT — caenatb 370 6e3 CyweCTBEHHbIX AOMOJHUTENbHbBIX 3aTPaT M KOPPEKTUPOBKM
OCTa/lbHbIX YaCTeN NpoeKTa.

MeToaonoruns Agile basnpyeTca Ha cneaytoLMX OCHOBHbIX NpuHLUmMnax [11]:

. BO3MOXHOCTb M3MeHeHMA TpeboBaHMM Ha Ntobom aTane pa3paboTku;

. YA0BNETBOPEHME KNMEHTCKUX NOTpebHOCTel baarogaps paHHen 1 becnepebonHom
MOCTaBKM LEHHOCTH;

. 4acToe 0bCyKAEHME NPOMEKYTOUHbIX Pe3yNbTaTOoB;

. HenpepbiBHOE 0bLeHMe 3aKa34mKa C KOMaHAO0M Pa3pPaboTYMKOB B TeYEHME BCETO
NPOEKTa;

. MOTMBMPOBAHHOCTb UCMONHUTENEN NPOEKTa, 0becneyeHHbIX He TONbKO
HeobX0AMMbIMU MaTEPUANbHBIMW YCAOBUAMMK AN pabOoTbl, HO U AOBEPUEM U NOAAEPHKKON;

. OTKPbITOCTb, NPEMMYLLECTBEHHO INYHAA Nepeaaya Bcer MHbopmaumm;

. MCnosb30BaHMe PaboToCNOCOBHOCTM NPOAYKTA UM NPOLIECCA B KAYECTBE MOKa3aTens
nporpecca;

. NOCTOAHHOE BHMMaHMe K ya0bCTBY M MOBbILLIEHWNIO YPOBHS MacTePCTBa;

. BO3MOKHOCTb pa3paboT4MKOB, CMOHCOPOB M1 NO/Ib30BaTE1EN NOAAEPHKMBATD
NOCTOAHHbIN pabounin Temn;

. onNTMMM3aLMA paboumx NPOLLECCOB;

. CNOCOBHOCTb KOMaHAbI K CAMOOPraHM3aLmu;

. nepmMaHeHTHasA aanTauma K U3MEHAIOLLMMCA 06CTOATENBCTBAM.

CornacHo naeonormn Agile, B3aumoaencTeme n NtOAM CTaBATCA Bbllle MHCTPYMEHTOB M
npoueccos, paboTatoWwmin NPOAYKT — BbILIE MCHEPMbIBAOLWLEN AOKYMEHTALMM, COTPYAHUYECTBO C
3aKa34YMKamm — Bbllle MNOArOTOBKM KOHTPaKTa, a FOTOBHOCTb K MepemMeHam — Bbllle, Yem
cnefoBaHMe M3HAYaNbHOMY MIaHY.

Hanbonee nonynapHbIM 1 CTPYKTYPUPOBAHHbIM U3 CEMeICTBA TexHoNOrmin Agile AaBnaeTca
dperMBOpK Scrum, yAa4yHO COYeTatoWMIn 31eMeHTbl KNacCUYecKoro M rmbKoro noaxodoB K
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opraHusauum ynpasneHmsa npoekTamu. CylHOCTb Scrum cBOAMUTCA K Habopy npaBun
camMoopraHm3aumm MyabTUAMCUMNANHAPHON MNPOEKTHOM KOMaHAbl, BKAOYatoLWen Bnaaenbla
NpoAyKTa, KomaHay pa3paboTymMkoB M scrum-macTepa [12]. Takaa KomaHAHas MOAENb
npeanonaraeT obecneyeHne TBOPYECTBA M TMOKOCTU UCMONHUTENEN U CBEAEHME K MUHUMYMY
BHELWHMX 3aBUMCMMOCTen. PpeliMBOpK Scrum noapasymeBaeT pasfeseHne BCero npoekTa Ha
CNPUHTbI — PaBHbIe N0 AUTENBHOCTM YaCTu, B TeYEHME KOTOPbIX HE0DBXOANMMO AOCTUTHYTH 3apaHee
onpeaenéHHbIX pesynbTaTos. MPOAOIKUTENLHOCTL CMPUHTA 0ObIYHO COCTaBAAET OT OAHOW A0
yeTbipéx Hegenb. Mepes HayaNOM CNpMHTA Ha KOMaHAHOM COBELLaHWMW COCTaBASETCA CMMCOK
33734 Ana 63KNora, oueHMBaeTcA Bpems, Tpebyemoe A14 BbINOAHEHMA KaskAoW 3adauun, M
obcy)KoaeTca B3aMMOAEUCTBME MeKAY YNeHaMM KOMaHAbl. Mo pesynbTatTam
3aBeplWeHnn CNPUHTA KOMaHA4e HeobXxoaAMMO NPeaoCTaBUTb 3aKa3umMKy NPUIOAHbLIN K
MCNONb30BaHMIO NPOAYKT. Takol noaxon obecneynsaeT MakCMMabHYO TMOBKOCTb Pa3paboTKu m
NO3BOAET KOPPEKTMPOBATL 33Ja4n Ha Nt0HOM 3Tane pas3paboTKu.

TakmMm 06pa3om, MPOEKTHbIN MEHEAKMEHT BbICTYNaeT OAHUM U3 KtOYEBbLIX MHCTPYMEHTOB
3GGEeKTUBHOrO ynpaBieHMa opraHusaumen. B ycnoBusx AMHAMUYHBIX M3MEHEHWM 3K30- U
3HAOTEHHOW cpeabl IKOHOMUYECKMX CUCTEM PA3HOTO YPOBHA TpebyeTcs nepexos, OT yrnpaBaeHus
Ha 6a3e KECTKMX CTPYKTYP K rMOBKOMY ynpaBAeHMtO, B YaCTHOCTM — afanTMBHOMY MPOEKTHOMY
yNnpaBAeHnto. MHCTPYMEHTAapMin MPOEKTHOrO MeHe[)KMeHTa B  YMNPaBAEHUM KOMMAHUAMM
MO3BO/NAET HE TO/IbKO COr/MacoBblBaTb MHTEPECHI CTEMKXONAEpOB B BOMPOCAX Pa3BUTUA, HO U
ouUeHMBaTb 3POEKTUBHOCTb MPUMEHEHNA MMEIOLIMXCA U 3aEMHbIX PECYPCOB M MepCreKTUBHOCTb
BAapMAHTOB BO3MOKHbIX PELIEHWI CyLLeCTBYOWMX NPobaem.
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COBpeI\/\eHHbIe ROHUENUNWN YypaB/1eHNA U
OUEHKUN NMPOEKTHbIX PNCROB

OcnaHoB AprblH KaHbllweBnYy

KasaxcTaHCKo-bpuTaHckuit TexHuvecknin YHuBepcuteT, AnmaTbl, KasaxcTaH
TaeHoB AcxaT AnTaesmny

KazaxcTaHCKO-bpuTaHCKMn TexHn4eckmii YHmepcuteT, AnmaTtsl, KazaxcTaH
OpbiHb6eKkoB Albek Kapumosuy

KasaxcTaHCKo-bpuTaHcKknim TexHnvecknin YHmuBepcuTeT, AnmaTbl, KasaxcTaH
NckaHpapos Hannb Pasunbesuny

KasaxcTaHCKo-bpuTaHckuit TexHuvecknin YHmuBepcuteT, AnmaTbl, KasaxcTaH

YnpasneHne puckamm B 061aCTu CTPOUTENbCTBA NPeACTaBAAET cOOOM BaXKHENLWMNIA aCneKT
ANA  yCNewWwHoN peannsauum NpoekToB. B 3TOM cTaTbe 0OCYXKAAKTCA K/AKOYEBLIE PUCKM,
OKasblBalolLMe BMAHME HA CTPOUTENbHbIE MPOLECCHl, @ TaKKe COBPEMEHHble NOAXOAbl K WX
BbIABAEHMIO W CHWXKeHWto. OueHMBaeTCcA BO3AENCTBME KONEeDaHWM LeH Ha CTPOUTENbHbIe
MaTepuanbl, 3a4epKeK B NOCTaBKax, OWMOOK B MPOEKTHOM AOKYMEHTaUMU, aAMUHUCTPATUBHbBIX
NPenoHOB M MOroAHbIX YCA0BMI. B paboTe Takke NpeacTaBAeHbl KaK KOIMYECTBEHHbIE, TaK U
KauyeCTBEHHble METOAMKM OLEHKM PUCKOB, Takme Kak SWOT-aHanus, metod [denbdu n meton
OXMOAaeMon aAeHexHol ctoumoctn (EMV). B 3aknodeHMe cTaTbM  CHOPMYIMPOBaAHbI
CTpaTernyeckme peKoMeHAauMM ONA MNOBbIWEHWUA YCTOMYMBOCTU CTPOUTE/bHBIX MPOEKTOB W
YMEHbLUEHWA BEPOATHOCTN BO3HUKHOBEHMWA CEPbEe3HbIX Yrpo3.

Kntoyesble cnoBa: ynpasaeHe pUuCcKamm, CTPoOUTE/IbHbIE MPOEKTbLI, aHANIN3 PUCKOB, PUCKH,
UMdpoBM3aLMSA CTPOUTENLCTBA, MPOrHO3MpoOBaHME puckos, BIM-mogennpoBaHue, BAMAHME
MOroAHbIX YCNOBWUI, CTPATErna MUHUMMN3ALMK PUCKOB.

YnpaBneHne CTPOUTENbHbIMM MPOEKTaMM HEBO3MOXHO 6e3 yyeTa PUCKOB, MOCKO/bKY
[laHHasA 0TPaC/Ib XapaKTePU3yeTcs 3HaYNTEIbHOW CTeNeHbIO HeonpeaeneHHOCTU. DaKkTopbl, TakMe
Kak KonebaHus LeH Ha CTpouTeNbHbIe MaTepuasbl, cbom B MOCTaBKax, M3MEHEHUS B HOPMATUBHO-
NpaBoBOW 0as3e, MNPOEKTHble OWWOKM U HebnaronpuaTHble MOroAHble YCAOBUS, MOTYT
CYWECTBEHHO TMOBbLICUTb PAcxodbl W 3aAepaTb BbiNosHeHMe paboT. HeobxoammocTb
NNAHNUPOBAHUA U MUHUMU3ALMM STUX PUCKOB CTAHOBUTCA KAHOYEBLIM acnekTom 3ddeKTUBHOro
yrnpaBaeHns NPoeKToOM. [pUMeHeHne COBPEMEHHbIX MOAXOA0B K OLEHKE M yNpaBieHUIO PUCKaMM
NOMOraeT CTPOUTENAM NpPeaBUAETb MOoTeHUMa bHble Npobiembl M NPUHUMAaTbL Mepbl Ana KX
CHUMKEHMA. Taknm 06pa3om, rpaMOTHOE ynpaB/ieHMe PUCKamMM He TOoMbKO crocobeTeyeT Bonee
3G GEKTUBHOMY MCNOIb30BAHWNIO PECYPCOB, HO M CnocobcTByEeT COHBM0AEHMIO CPOKOB BbINOHEH WS
NPOeKTa, rapaHTUPya ero ycrnewHoe 3asepLieHue.

Mo paHHbiIM McKinsey Global Institute (2023), 6onee 70% CTPOUTENbHbLIX MPOEKTOB
CTa/IKMBAOTCSA C Nepepacxoaom broaskeTa, a 60% 3aBepLliatoTcs C 3a[ePKKamu. ITO YKasblBaeT Ha
HeobX0AMMOCTb CUCTEMHOIO NOAX0Aa K YNPaBAEHUIO PUCKAMM, OCHOBAHHOMO Ha aHaNTUYECKMX
MeToZax NPOrHO3MPOBaHMUA U MUHMMMU3ALMN HEraTUBHbLIX GaKTOPOB.

Llenb AaHHOW cTaTbl — MPOaHaM3MpPOBaTh KAOYEBbIE PUCKM CTPOUTENbHbBIX MPOEKTOB U
NpeasoxKnTb NPaKTUYECKMe peLleHns, No3BoAAWME MUHUMU3NPOBATL UX MOCAEACTBUS.
Knaccuoukauma 1 aHanu3 Ka4eBbIX PUCKOB

B npoLecce peannsaumm CTPOUTEbHbIX MPOEKTOB MOXHO BbIAEANTb HECKOIbKO Hanbonee
3HAYMMbIX PUCKOB, KOTOPble OKa3bliBatOT Haubo/bllee BAWAHME HA CPOKM U BloaxKeT
CTPOUTENbCTBA.
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1. POCT CTOMMOCTM CTPOUTE/IbHbIX MaTepmanos
OaHUM 13 Hambonee pacNpPOCTPAHEHHbIX PWUCKOB ABNAETCA YBENWYEHWE LeH Ha
CTpouTeNIbHble MaTepuanbl. 3a nocneaHne NATb NeT CTOMMOCTb K/AHOYEBbIX PECYPCOB, TaKMX Kak
LEeMEHT, apMaTypa 1 MeTaNIOKOHCTPYKLUMK, yBenmnimnace Ha 20-40%.
KonebaHua ueH Ha Cbipbe MOTyT NMPMBECTM K nepepacxody broaxeTa Ha 10-15%, yto
KPUTMYHO ANA KPYMHbIX CTPOUTENbHbIX OO BEKTOB.
Mepbl MUHUMMU3ALNN:
® 3aKNt04YEeHME AONTOCPOYHbIX KOHTPAKTOB C GUKCMPOBAHHOW LLEHOM;
e [lneepcndurKaumMa NOCTABLLMKOB ANA CHUMKEHNA 33aBUCUMOCTM OT OAHOTO PbIHKA;
® licnonb3oBaHMe BUPKEBLIX MHCTPYMEHTOB M CTPATENMMMN XeAKMPOBaAHMWA LLEHOBbIX PUCKOB.
2. OWKMBKM B MPOEKTHOM AOKYMEHTaLLMN
HefoCcTaTKM NPOEKTHOM AO0KYMEHTAUMWM MOTYT MPUBECTU K MNepeaenKke CTPOUTENbHbIX
KOHCTPYKLIMIN, YBEMYEHUIO CPOKOB M BO3HMKHOBEHWNIO AOMNOAHUTENbHbIX pacxoAos. 1o oueHKam
3KCNEepTOoB, MCNpaBaeHMe OWKMDOK Ha 3Tane CTPOMTENbCTBA YBEAMYMBAET 3aTpaTbl Ha 5-8% oT
obLLer CTOMMOCTM NPOEKTa.
Mepbl MUHUMW3ALNN:
e [lpoBedeHWe MHOrOypoBHEBOW MPOBEPKM MPOEKTHOM AOKYMEHTAUWMW nepes Hayasiom
CTPOUTE/NIbCTBA;
e lcnonb3oBaHme BIM (Building Information Modeling) ana BbiABAEHUA BO3MOMHbIX
KONNM3UI Ha PAHHWUX CTaAMAX;
e BBeJeHWe CTPOroro KOHTPO/A KayecTBa MPOEKTUPOBAHMA C y4acTMeM He33aBUCUMbIX
3KCMNepTosB.
3. 3a4epKKM NOCTAaBOK M HEHAAEKHOCTb NOAPAAYMKOB
Cbon B MOCTaBKax CTPOMTE/NbHbIX MaTEPUANOB WM HU3KAA HALENKHOCTb MOAPAAYMKOB
NPUBOAAT K CPbIBY rpadmka paboT. AHaNN3 CTPOUTENbHBIX MPOEKTOB NOKa3blBAET, YTO 0K00 50%
3aepKeK CBA3aHO MMEHHO C MOCTaBLUMKAMM U NOAPALHBIMU OPraHM3aLUAMM.
Mepbl MUHUMWU3ALLNN:
e KOHTpaKTHaA cMcTema C YETKMMM YCNOBUAMM NOCTABOK M WITPAOHbIMM CAHKLMAMMU;
e (Co3aaHue pe3epBHOro 3anaca KPUTUYECKM BaXKHbIX MaTepmasios;
e BHeapeHue UMPPOBbIX CUCTEM MOHUTOPMHIA PaboTbl NOAPAAYMKOB.
4. PerynaTopHble 1 BIOpPOKpaTUYECKNE PUCKM
3meHeHMe 3aKkoHOAATeNbCTBA B chHepe CTPOUTENLCTBA MOXKET NoTpeboBaTb NnepecmoTpa
NPOEKTHON AOKYMEHTALUMWU M KOPPEKTUPOBKM MPOEKTHbIX peleHuit. 3a nocaeaHne nAaTb NeT B
CTpouTeNnbHOM oTpacan BBeAeHo H6onee 30 HOBbIX HOPMATMBHbBIX aKTOB, HYTO YCAOXKHAET nNpouecc
COrNacoBaHuA.
Mepbl MUHUMMU3ALNN:
e [lpoBeaeHue OPUANYECKOrO ayAMTa NPOeKTa A0 Havana pabor;
e B3ammopencTeme C rocyaapCcTBEHHbIMM OpraHaMm Ha CTaZAMM NPOEKTUPOBAHMA;
® /Icnonb30BaHMeE 3NEKTPOHHbIX CUCTEM AOKYMEHTOODOPOTa ANA YCKOPEHMA COrNaCoBaHM.
5. HebnaronpusaTHble NOroAHble YCA0BUS
KanmaTnyecKkme ycioBMA OKa3blBAtOT 3HAUNTE/IbHOE BAMAHME HA TEMMbl CTPOUTEIbCTBA. B
3UMHWUI Nepuoa B pAfe PerMoHoB CTpouTenbHble paboTbl MOryT 6bITb MPMOCTaHOBAEHbI Ha 30—
40% pabo4yero BpemMeHm.
Mepbl MUHUMKU3ALNN:
e [lnaHunpoBaHue rpadmKa CTPOUTENLCTBA C YHETOM CE30HHOCTY;
e [lpMeHeHMe COBPEMEHHbIX TEeXHO/MIOrMI, MO3BONAIOWMX BeCTM pPaboTbl B CAOMKHbBIX
KNMMMaTUYECKMX YCN0BMAX (Hanpumep, nporpes HeToHa);
e Pa3paboTKa anbTepHATMBHbIX CLLEEHAapMEB BbINONHEHMA PaboT.
MeToabl OLEHKM PUCKOB
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Ons 3ddeKTMBHOrO ynpaBfieHUA PUCKaMW HeobXoAMMO MNPUMEHATb aHaAUTUYeCKMne
MEeTO/bl OLLEHKN X BEPOATHOCTM M NOCNeACTBUN. B naHHOM paboTe pacCMOTPeHbI TP KAOYEBbIX
meToaa: SWOT-aHanus, metoa Jenbdu n MeTos 0XKnaaeMon AeHexHoM ctoumocti (EMV).
SWOT-aHanus

SWOQOT-aHan13 no3Bo/sAEeT BbiABUTb CU/bHbIE N CNabble CTOPOHbI CTPOUTENBHOIO NPOEKTA,
a TaKXe OUEHUTb NOTEHLMASbHbIE YTPO3bl M BO3MOXHOCTU.

dakTop Mpumepsl

CU/IbHbIE CTOPOHBI MpumeHeHne LUMPPOBbIX TEXHONOMNI,
KOHTPO/Ib KayecTBa

Cnabble CTOPOHbI BbicOKaa 3aBMCMMOCTb OT NOAPSAYMKOB,
PUCKM NMOCTaBOK

BO3MOMHOCTK FocyaapcTBeHHbIE cybenamn, HOBble
TEeXHON0rMK

Yrposbl POCT LeH, 3a4epKKN NOCTaBOK, M3MEHEHMUA B
3aKOHOAATEeNbCTBE

Metopa ensdu

MeTtoa Jenbdu ncnonbyeTca ANA OLEHKM PUCKOB NyTEM NOAYHEHWA SKCMNEPTHBIX MHEHWI.
OH NpUMeHAeTCcA B CUTyaUMAX, Korga HeAoCTaTOYHO CTAaTUCTUYECKMX AaHHbIX uam TpebyeTtca
CyOBbEeKTMBHAA OLEHKA BEPOATHOCTM M MOCNEeACTBUI PUCKOB. [laHHbIM MeToA, OCHOBbIBAETCA Ha
aHOHWMMHbBIX OMpOCax rpynnbl 3KCNEPTOB, MPOBOAMMbBIX B HECKOJbKO 3TamoB, YTOObl AOCTUYbL
MaKCMManbHO OOBEKTMBHbLIX Pe3yNbTaToB. Hanpumep, BEPOATHOCTb HACTYN/IEHUA HEKOTOPbIX
PUCKOB OT/aMYaeTcA. PocT ctommocTn matepmanos npumepHo 70%, Owunbkmn B npoekte 50%,
3afaeprkka noctaBok 40%, MoroaHble ycnosma 60%

MeTtoa Jenbdun ncnonb3yerca Ana oLeHKM PUCKOB MyTEM SKCMEPTHOrO MPOrHO3MPOBAHMA.
B pamKax [OaHHOro MccnenoBaHWs AaHHbIM MeTon, Obln afanTMpoBaH Ha OCHOBE aHanAM3a
OoTpacneBblXx OTY4ETOB, Myb6/AMKALMIA KOHCANTMHIOBLIX KOMMAHWMM M AAHHbIX MEXXAYyHapOoAHbIX
OopraHu3aumii. BepoATHOCTHbIE OLEHKM PUCKOB OCHOBAHbI Ha AMHAMMKE M3MEHEHWN CTOMMOCTU
CTPOUTE/IbHBIX MaTePMaiOB 3a NoCaeAHWE NATb NET, CTAaTUCTUKE 3aJepPKeK MOCTAaBOK M aHaM3se
BAMAHMA  KAMMATMYECKMX (GaKTOpPOB Ha CTPOMTENbHble npouecchl. [loaxoa — BKAOYAET
KOMNAEKCHYtO 0OpaboTKy 3KCMEPTHbIX MHEHWIM M CTAaTUCTMYECKUX [OaHHbIX, Y4TO MNO3BONAET
0H60CHOBAHHO ONpPeaeNnUTb BEPOATHOCTb BO3HMKHOBEHMA KAOYEBbIX PUCKOB M UX BAMSAHME Ha
peann3aumio CTPOUTE/TbHbBIX MPOEKTOB.

MeToz, oXuaaemoi geHexxHon ctoumoctu (EMV)

EMV no3sonseT paccumTaTb NOTeHUMaNbHble GUHAHCOBbIE NOTEPU NPU BO3HMKHOBEHMUM
PUCKOB.

MeToa OXMAAEeMON AEHEeXHOM CTOMMOCTM MPUMEHAETCA ANA KONMYECTBEHHOM OLEHKM
PMCKOB, MNO3BOAA MPOrHO3MPOBaTb MOTEHUMANbHblE UHAHCOBLIE NOTEpPU. PacyeT OCHOBaH Ha
[aHHbIX O BEPOATHOCTM BO3HMKHOBEHWA PWUCKOB WM OLEHKe WX UHAHCOBbLIX MOCNEACTBUN,
NOMIyYEHHbIX HAa OCHOBE aHaN3a HB1OAKETOB PeaM30BaHHbIX CTPOUTENbHbIX NPOEKTOB. B pacyeTax
YUUTBIBANNCL MPOTrHO3MPYEMbIE M3MEHEHMA LeH Ha CTPOUTENbHble MaTepuasbl, BO3MOXHble
3aTpaTbl Ha YCTpaHeHMe OWWOBOK NPOEKTUPOBAHMA, 3aL4EPKKM MNOCTaBOK M BAMAHWE
KAMmaTtnyeckmx ¢aktopos. [loslydeHHble 3Ha4YeHMA MO03BONAOT onpeaennTb (GUHAHCOBYHO
YA3BMMOCTb CTPOUTE/IbHOIO NPOEKTa 1 pa3paboTaTb CTpaTermm MMHUMMU3ALLMK PUCKOB.
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Puck BepoatHocTb (P) Motepwn (L), maH Tr EMV =P x L (mnH Tr)
Poct ctoumoctun | 0.75 180 135

maTepuanos

OwnbKM B NpoekTe 0.5 75 37.5

3aaepKa NOCTaBOK 0.4 30 12

MoroaHble ycnoBmA 0.6 20 12

CTpaTerum ynpaBneHua puckamu

Ona 3ddeKTMBHOrO KOHTPONA PUCKOB HEOBXOAMMO BHeApPATb KOMMAEKCHble Mepbl
ynpasneHua:

1. TlpOrHO3MpoBaHME M MOHUTOPMHT — aHaM3 LUEH, MOCTAaBOK M HOPMATUBHbBIX MU3MEHEHUIA.

2. UndpoBuszaumsa npoueccoB — npumeHeHne BIM, aBTOMaTM3MPOBAHHbLIX CUCTEM
ynpaBaeHna NpoeKTaMu.

3. ®uHaHCcoBaA 3alMTa — CO3[aHNE pe3epBHbIX POHAOB M CTPaxoBaHMe.

4. KOHTpOAnb NOApPAAYMKOB — CTPOTME KOHTPAKTbl, PEMTUHIOBbIE CUCTEMbI U HE3ABMCUMbIN
ayamT.

CTpouTenbHaa OTPaC/b XapaKTePWU3YeTCA BbICOKOM CTEMNEHbKD HeonpeaeneHHOCTU, YTO
[enaeT ynpasneHue puckammn obA3aTeNbHbIM 31E€MEHTOM MPOEKTHOIO MeHeaKMeHTa. AHanus
K/IOYEBbIX YIPO3, NPUMEHEHNE COBPEMEHHbBIX METOA0B OLLEHKM 1 CTpaTernyeckoe naaHMpoBaHme
NO3BONAIOT CHU3WUTb NOTEPU M NOBbICUTL YCTOMYMBOCTb NMPOEKTOB.

KomnaHun, BHeapsloWMe CUCTEMHbIM NoAXo4, K YNPaBAEHWUIO PUCKaMM, CNOCOOHbI
PEeann30BbIBaTb MPOEKTbl B CPOK, B paMKax OloJKeTa U C BbICOKMM YpOBHEM KayecTsa. ITO
NOATBEPKAAET, UYTO PUCK-MEHEAKMEHT ABNAETCA HEe TONbKO MHCTPYMEHTOM MWHUMM3ALMM
noTepb, HO M BaXHbIM GaKTOPOM KOHKYPEHTOCNOCOBHOCTU B CTPOUTENBHOV cdepe.

MpeanoXeHHble MeTOoAbl OLEHKM PUCKOB MO3BONAOT MOBLICUTL MNPeAcKa3zyeMoCTb
CTPOUTENbHBIX MPOEKTOB, CHU3UTb HeonpeaeneHHOCTb U MUHMMU3MPOBATb MNOTEHUMAbHblE
yObITKM. [lpaKTUYecKaa peanmsauma TaKUX MHCTPYMEHTOB, Kak UMbpoBOe MNpOeKTUPOBaHME,
ONTMMM3ALLMA NOTUCTUYECKMX NPOLLECCOB U NPUMEHEHME KOHTPAKTHbIX MEXaHWU3MOB yNpaBaeHuA
PUCKamK, CnocobCTBYeT NOBbIWEHWUIO YCTOMYMBOCTM CTPOUTENbHOM OTpacau. BHeapeHue
CUCTEMHOr0 NoAX0Aa K YNPaBAEHWUIO PUCKaMM NMO3BOAAET CTPOUTE/IbHBIM KOMNAHUAM A0CTUraTb
MNOCTaBNEHHbIX Leneid B pPaMKaxX 3anlaHMPOBAHHbIX CPOKOB U OroaxKeTa, obecneymsas
CTabMNbHOCTb N 3PPEKTUBHOCTL peanmn3aLmMmn NPOEKTOB.
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Abstract

This article examines the digital transformation of small and medium-sized enterprises
(SMEs) in Kazakhstan using official statistics and traceable institutional sources. The analysis
distinguishes observed outcomes from survey findings and forecasts. Official statistics show that
SMEs accounted for 40.9 per cent of GDP in 2025, while Mastercard’s 2025 survey reported
widespread adoption of digital payments. E-commerce and IT-service exports also expanded, but
these aggregate gains do not establish that all firms possess advanced digital capabilities. The
article argues that Kazakhstan has developed strong digital foundations, while skills, finance, rural
connectivity and the effective use of business data remain important constraints. Policy
recommendations focus on targeted training, interoperable public infrastructure, responsible
data use and differentiated support for micro and rural enterprises.
Keywords: digital transformation; SMEs; Kazakhstan; digital payments; e-commerce; digital
inclusion

1. Introduction

Digital transformation has become a central element of Kazakhstan’s economic
modernisation strategy. For SMEs, digital tools can lower transaction costs, expand market access
and improve record keeping. At the same time, the adoption of a payment application or social-
media account is not equivalent to an integrated digital business model. A credible assessment
must therefore separate basic adoption, organisational capability and measurable economic
outcomes.

SMEs are systemically important to Kazakhstan. The Bureau of National Statistics reported
that their share of GDP increased from 38.9 per cent in 2024 to 40.9 per cent in 2025 (Bureau of
National Statistics, 2026). As of 1 October 2025, Kazakhstan had 2.176 million operating SME
entities employing 4.522 million people (Bureau of National Statistics, 2025). These figures provide
the economic context for policies aimed at improving productivity through digitalisation.

2. Analytical Framework

The resource-based view treats data, software, skills and organisational routines as
resources that may support competitive advantage when firms can combine them effectively
(Barney, 1991). Dynamic-capabilities theory adds that firms must be able to identify technological
opportunities, adopt suitable tools and reconfigure processes as markets change (Teece, Pisano,
& Shuen, 1997). The technology—organisation—environment framework further directs attention
to infrastructure, firm-level readiness and the regulatory or market environment (Tornatzky &
Fleischer, 1990).

This study uses a descriptive analytical design. It draws on national business statistics, an
official government report on e-commerce, a Mastercard survey, an Accion project report and
official digital-sector reporting. Survey percentages are treated as results for the relevant survey
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sample, not as population parameters. Forecasts from commercial providers are excluded because
the underlying methodology and data are not fully public.

3. Evidence on SME Digitalisation
3.1 SME scale and digital payments

Mastercard’s third SME Confidence Index reported that 89 per cent of surveyed Kazakh
SMEs had adopted digital payments. It also reported that 66 per cent were confident about the
following twelve months, 91 per cent considered staff training important and 90 per cent wanted
better access to development programmes (Mastercard, 2025). Between the survey’s 2022 and
2024 observations, e-commerce payment use increased from 64 to 79 per cent, card payments
from 61 to 64 per cent and mobile payments from 53 to 66 per cent. These results document
broad use of transactional tools, but the survey release does not by itself demonstrate productivity
effects.

Indicator Observed value Source
SME share of GDP, 2025 40.9% BNS (2026)
Operating SME entities, 1 -
Oct. 2035 2.176 million BNS (2025)
People employed by SMEs, 1 .
Oct. 2025 4.522 million BNS (2025)
Surveyed SMEs using digital 39% Mastercard (2025)
payments

Source: Bureau of National Statistics (2025, 2026) and Mastercard (2025).

3.2 E-commerce and the technology ecosystem

Kazakhstan’s government reported an e-commerce market volume of 3.2 trillion tenge in
2024, equal to 14.5 per cent of retail trade (Prime Minister of Kazakhstan, 2025). The same source
described consumer protection, logistics and domestic-producer participation as continuing policy
priorities. These issues matter for SMEs because platform access does not automatically
guarantee fair visibility, affordable fulfiiment or effective dispute resolution.

Official digital-sector reporting indicates that IT-service exports reached USD 1.142 billion
in 2025 and that Astana Hub residents accounted for USD 633 million of exports (Ministry of
Artificial Intelligence and Digital Development, 2026). These figures describe the technology
ecosystem rather than SME digitalisation directly, but they indicate a growing domestic supply of
digital services and expertise.

3.3 Capability and inclusion constraints

The Accion and Mastercard Strive programme in Kazakhstan and Uzbekistan illustrates why
adoption depends on solution design, data practices and partnerships. Its work with Beksar and
MavyaSoft found that small firms require a clear value proposition, segment-specific support and
usable links between transaction data and finance (Accion, 2026). The project is informative but
should not be interpreted as a nationally representative survey.

Four constraints follow from the evidence. First, basic payment adoption may coexist with
weak accounting, inventory and customer-management integration. Second, microenterprises
may lack the time and skills needed to evaluate vendors or protect business data. Third, rural firms
face different connectivity and logistics conditions from firms in Almaty or Astana. Fourth, digital
credit scoring can widen access to finance but also creates risks related to consent, data quality
and opaque decision rules.
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4. Policy Implications

Policy should move from general promotion toward differentiated capability building.
Training programmes should be linked to observable business processes such as inventory control,
online fulfilment, cybersecurity and tax reporting. Support should be tiered by firm size, sector
and location rather than measured only by participant counts.

Government platforms can reduce administrative costs when services are interoperable
and designed around complete business journeys. Public agencies should publish stable machine-
readable indicators on service use, completion time and user outcomes. For finance, regulators
and providers should encourage responsible use of transaction data, transparent consent and
avenues for firms to correct inaccurate information.

5. Limitations

The study relies on secondary data and does not estimate a causal effect of digitalisation
on firm productivity. Official statistics and private surveys use different units of observation and
reference periods. The Mastercard and Accion evidence is therefore used to describe specific
samples and programmes, while national statistics are used for economy-wide SME indicators.
Future research should link firm-level technology use to productivity, survival and employment
outcomes.

6. Conclusion

Kazakhstan has established strong foundations for SME digitalisation: SMEs account for a
rising share of GDP, digital payments are widely used among surveyed firms, e-commerce is
substantial and the domestic IT-services ecosystem is expanding. The evidence nevertheless
supports a cautious conclusion. Transactional adoption is not the same as organisational
transformation, and benefits will remain uneven unless skills, rural access, data governance and
business-process integration improve. A policy focus on measurable capabilities and differentiated
support offers a more credible path than relying on headline adoption rates alone.

References

Accion. (2026). Unlocking digital adoption and embedded finance for small businesses in Central
Asia: Insights from Kazakhstan and Uzbekistan. https://www.accion.org/report/unlocking-
digital-adoption-and-embedded-finance-for-small-businesses-in-central-asia/

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of Management,
17(1), 99-120. https://doi.org/10.1177/014920639101700108

Bureau of National Statistics of Kazakhstan. (2025). Monitoring of small and medium-sized
businesses as of October 1, 2025. https://stat.gov.kz/en/industries/business-
statistics/stat-org/publications/474135/

Bureau of National Statistics of Kazakhstan. (2026). Monitoring of small and medium-sized
businesses as of January 1, 2026. https://stat.gov.kz/en/industries/business-
statistics/stat-org/publications/482972/

Mastercard. (2025, February 20). Mastercard SME Confidence Index: SMEs drive digital
transformation in Kazakhstan.
https://www.mastercard.com/news/eemea/en/newsroom/press-releases/en/2025-
1/february/mastercard-sme-confidence-index-smes-drive-digital-transformation-in-
kazakhstan/

Ministry of Artificial Intelligence and Digital Development of Kazakhstan. (2026). Kazakhstan
becomes a net technology exporter: IT service exports exceed USD 1.1 billion in 2025.
https://www.gov.kz/memleket/entities/maidd/press/news/details/1198462?lang=en

124



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England

Prime Minister of Kazakhstan. (2025, January 14). E-commerce market volume in Kazakhstan
reaches 3.2 trillion tenge. https://primeminister.kz/en/news/e-commerce-market-
volume-in-kazakhstan-reaches-32-trillion-tenge-government-considers-measures-to-
strengthen-consumer-and-producer-protection-in-industry-29573

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management.
Strategic Management Journal, 18(7), 509-533.

Tornatzky, L. G., & Fleischer, M. (1990). The processes of technological innovation. Lexington

Books.

125



I Proceedings of the 14th International Scientific Conference

ESG Strategy and Corporate Performance
in Kazakhstan’s Energy Sector: A
Comparative Analysis of Leading
Enterprises

Zhen Li
DBA Candidate (3rd Year), Al-Farabi Kazakh National University, Kazakhstan

Abstract

This study examines the relationship between Environmental, Social, and Governance
(ESG) strategy adoption and corporate performance within Kazakhstan’s energy sector through a
comparative analysis of six leading enterprises: Samruk-Kazyna, KazMunayGas, Samruk-Energy,
Karachaganak Petroleum Operating (KPO), Tengizchevroil (TCO), and KazTransQil. Using a
gualitative comparative case study approach grounded in secondary data from corporate
sustainability reports, annual reports, and peer-reviewed academic studies, the research
investigates how ESG governance frameworks, environmental performance metrics, technology
adoption, and transparency mechanisms vary across state-owned and joint-venture enterprises.
The findings reveal that while all examined enterprises have made measurable progress in
emission reductions, resource efficiency, and governance reform, significant disparities persist in
reporting frameworks, technology deployment, and investment scale. International joint ventures
(KPO, TCO) demonstrate comparatively stronger environmental performance outcomes, whereas
national champions (KMG, Samruk-Energy) exhibit more comprehensive strategic alignment with
national carbon neutrality targets. The study also identifies greenwashing risks arising from
inconsistent ESG ratings and limited standardisation. These results carry important implications
for sustainable business strategy in resource-dependent economies.

Keywords: ESG strategy; corporate performance; energy sector; Kazakhstan; sustainability
reporting; carbon neutrality

1. Introduction

Kazakhstan stands as Central Asia’s largest economy and one of the world’s most resource-
dependent nations, with the oil and gas sector alone accounting for approximately 16% of gross
domestic product (GDP) and 53% of total exports (KMG Annual Report, 2025). This heavy reliance
on hydrocarbon extraction places the country at a critical juncture: the global transition toward
decarbonisation, coupled with mounting investor pressure for environmental accountability,
demands that Kazakhstan’s energy enterprises reconcile economic imperatives with sustainability
commitments. The urgency of this challenge is amplified by the nation’s ambitious climate
pledges, including a 15% reduction in greenhouse gas (GHG) emissions by 2030 relative to 1990
levels and a long-term carbon neutrality target for 2060 (Samruk-Kazyna Sustainability Report,
2024).

Kazakhstan has progressively embedded itself within the international climate governance
architecture. The country ratified the Kyoto Protocol in 2009, acceded to the Paris Agreement in
2016, and subsequently joined the Global Methane Pledge. Domestically, the government has
adopted a comprehensive Strategy for Achieving Carbon Neutrality by 2060, which delineates
sectoral responsibilities and establishes a national framework for low-carbon development. Within
this framework, the Samruk-Kazyna Sovereign Wealth Fund—the umbrella organisation for
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Kazakhstan’s largest state-owned enterprises—occupies a uniquely consequential position, as its
portfolio companies are collectively responsible for approximately 33% of total national CO2
emissions (Samruk-Kazyna Sustainability Report, 2024).

The concept of ESG has emerged as a dominant paradigm in contemporary corporate
governance, offering a tripartite framework for evaluating organisational performance beyond
traditional financial metrics. Environmental criteria encompass emissions, resource use, and
ecological stewardship; social criteria address labour practices, community engagement, and
human capital development; governance criteria evaluate board structure, ethical conduct, and
transparency. In the context of Kazakhstan’s energy sector, ESG adoption is not merely a voluntary
corporate initiative but increasingly a strategic necessity shaped by regulatory mandates,
international obligations, and market expectations.

Despite the growing prominence of ESG discourse, empirical research examining its
practical implementation and performance implications within Kazakhstan’s energy sector
remains limited. Most existing studies have focused on Western European or North American
contexts, where regulatory environments, market structures, and stakeholder expectations differ
markedly from those in post-Soviet resource economies. This gap is significant because the
dynamics of ESG adoption in emerging economies—characterised by state ownership, carbon-
intensive industrial legacies, and evolving institutional frameworks—may diverge substantially
from patterns observed in developed markets.

This study seeks to address this gap by posing the following research question: How do ESG
strategies differ across leading enterprises in Kazakhstan’s energy sector, and what is the
relationship between these strategies and corporate performance outcomes? To answer this
guestion, the paper undertakes a comparative case study analysis of six enterprises: Samruk-
Kazyna (sovereign wealth fund), KazMunayGas (national oil and gas company), Samruk-Energy
(national power generation company), Karachaganak Petroleum Operating (international joint
venture), Tengizchevroil (international joint venture), and KazTransQil (national oil transportation
company). These enterprises collectively represent the full spectrum of organisational forms,
ownership structures, and operational scales within Kazakhstan’s energy landscape.

The paper is structured as follows. Section 2 reviews the relevant literature on ESG theory,
corporate sustainability, and energy sector transformation. Section 3 outlines the methodology,
including the comparative case study design and data sources. Section 4 presents the analysis and
findings, organised by enterprise and by thematic dimension. Section 5 discusses the implications
of these findings for sustainable business strategy, identifies challenges including greenwashing
risks, and articulates the link between ESG performance and corporate competitiveness. Section
6 concludes with a summary of contributions and directions for future research.

2. Literature Review
2.1 ESG Theory and Conceptual Foundations

The theoretical foundations of ESG are rooted in stakeholder theory, which posits that
corporations bear responsibilities not only to shareholders but to a broader constellation of
stakeholders including employees, communities, regulators, and the natural environment
(Freeman, 1984). This perspective challenges the shareholder primacy doctrine articulated by
Friedman (1970) and provides a normative basis for integrating environmental and social
considerations into corporate governance. The ESG framework operationalises stakeholder theory
by translating broad ethical principles into measurable criteria that can be assessed, reported, and
compared across organisations.

A complementary theoretical lens is provided by the resource-based view (RBV) of the firm,
which suggests that capabilities related to environmental management, social responsibility, and
governance quality may constitute sources of competitive advantage (Hart, 1995). According to
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this perspective, investments in pollution prevention, stakeholder engagement, and governance
reform generate proprietary resources—technical expertise, reputational capital, regulatory
goodwill—that are difficult for competitors to imitate. In the context of carbon-intensive industries
such as oil and gas, the RBV implies that proactive ESG strategies may enhance long-term
resilience by reducing regulatory risk, attracting capital, and preserving social licence to operate.

Institutional theory offers a further explanatory framework, particularly relevant to the
Kazakhstani context. DiMaggio and Powell (1983) identified three mechanisms of institutional
isomorphism—coercive, mimetic, and normative—that drive organisational convergence toward
shared practices. In Kazakhstan’s energy sector, coercive pressures emanate from international
climate agreements and national regulations; mimetic pressures arise as enterprises emulate the
practices of perceived industry leaders; and normative pressures are exerted through professional
standards, certification bodies, and reporting frameworks such as the Global Reporting Initiative
(GRI) and the Task Force on Climate-related Financial Disclosures (TCFD).

2.2 Corporate Sustainability in the Energy Sector

The global energy sector occupies a paradoxical position in sustainability discourse: it is
simultaneously the primary driver of anthropogenic climate change and the locus of some of the
most ambitious corporate sustainability initiatives. International oil and gas companies have
increasingly adopted net-zero commitments, methane reduction targets, and diversification
strategies aimed at renewable energy. However, scholars have noted that the pace and sincerity
of these commitments vary widely, and the risk of “greenwashing” —the practice of overstating
environmental performance for reputational gain—remains a persistent concern. The tension
between economic imperatives and environmental obligations is particularly acute in the
extractive industries, where capital-intensive infrastructure, long asset lifecycles, and commodity
price volatility create powerful incentives to defer or dilute sustainability investments.

A growing body of empirical research has sought to evaluate whether corporate
sustainability initiatives translate into measurable environmental improvements or whether they
primarily serve symbolic purposes. The concept of “substantive versus symbolic” CSR, articulated
by Marquis, Toffel, and Zhou (2016), distinguishes between sustainability programmes that
produce tangible operational changes and those that are designed primarily for external
communication. In the context of oil and gas operations, substantive CSR would manifest as
investments in emission control technologies, monitoring infrastructure, and process redesign,
whereas symbolic CSR would take the form of high-level commitments, participation in voluntary
initiatives, and selective reporting of favourable metrics.

Recent academic research has examined ESG practices and emission dynamics in
Kazakhstan’s oil and gas sector, focusing on companies such as Shell, Eni, and KPO. A key finding
from this body of work is that while the overall emission trend among these companies is
downward, it is accompanied by periodic deviations that raise questions about the consistency
and reliability of corporate environmental performance (preprints.org, 2025). The same research
highlights a critical concern regarding ESG ratings: in only 6 out of 10 cases do different ESG rating
agencies produce consistent assessments of the same company. This inconsistency undermines
the credibility of ESG as a comparative performance metric and has prompted the European Union
to develop regulatory frameworks for ESG disclosure transparency (preprints.org, 2025). The
finding that 40% of ESG ratings are inconsistent across agencies is particularly alarming, as it
implies that investors, regulators, and other stakeholders may be making decisions based on
unreliable or contradictory information.

The literature also emphasises the role of technology adoption in driving environmental
performance improvements. Technologies such as Leak Detection and Repair (LDAR) systems,
automated environmental monitoring, and robotic inspection represent tangible operational
manifestations of ESG commitments. The deployment of such technologies has been associated
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with measurable reductions in methane emissions, air pollutants, and resource waste, lending
empirical support to the resource-based view’s prediction that environmental investments yield
tangible performance dividends.

2.3 Energy Sector Transformation in Kazakhstan

Kazakhstan’s energy sector transformation must be understood within the broader context
of the country’s post-Soviet economic transition and its integration into global energy markets.
The sector is characterised by a dual structure: national champions such as KazMunayGas and
Samruk-Energy, which are majority state-owned and operate under the Samruk-Kazyna umbrella;
and international joint ventures such as KPO and TCO, which bring together foreign operators (Eni,
Shell, Chevron, Lukoil) with the national company as minority or equal partners.

The national climate policy framework imposes differentiated obligations on these
enterprises. Samruk-Kazyna, as the sovereign wealth fund, has developed a Low Carbon
Development Concept that was approved by its Board of Directors in 2022 and envisions three
scenarios: Deep Decarbonisation (aligned with a 1.5°C pathway), Decarbonisation (2-3°C
pathway), and Business as Usual (24°C pathway). This scenario-based approach reflects a
sophisticated understanding of climate uncertainty and provides a strategic compass for portfolio
companies (Samruk-Kazyna Sustainability Report, 2024).

Existing scholarship has noted that the transition to sustainable energy systems in
resource-dependent economies presents distinctive challenges, including the need to balance
economic development objectives with environmental obligations, the presence of carbon-
intensive legacy assets with long operational lifespans, and institutional capacities that may be still
developing. In Kazakhstan, these challenges are compounded by the sector’s strategic importance
to national revenue, employment, and geopolitical positioning.

3. Methodology
3.1 Research Design

This study employs a qualitative comparative case study approach, which is particularly
appropriate for investigating complex phenomena within their real-world contexts (Yin, 2018). The
comparative design enables systematic identification of similarities and differences across
enterprises with varying ownership structures, operational scales, and strategic orientations.
Rather than seeking statistical generalisation, the case study method facilitates analytical
generalisation—the extension of theoretical insights from specific cases to broader propositions
about ESG strategy and corporate performance.

Six enterprises were selected for analysis based on their significance within Kazakhstan’s
energy sector and the availability of comprehensive ESG-related data:

1. Samruk-Kazyna — the sovereign wealth fund that serves as the parent organisation
for Kazakhstan’s largest state-owned enterprises, providing strategic direction on
sustainability and climate action.

2. KazMunayGas (KMG) — the national oil and gas company, responsible for
approximately 26% of domestic oil production, 17% of gas production, 55% of transport, and
80% of refining capacity (KMG Annual Report, 2025).

3. Samruk-Energy — the national power generation company, which operates both
conventional and renewable energy assets.

4. Karachaganak Petroleum Operating (KPO) — an international joint venture
comprising Eni (29.25%), Shell (29.25%), Chevron (18%), Lukoil (13.5%), and KMG (10%),
operating the Karachaganak field.

5. Tengizchevroail (TCO) — an international joint venture operating the Tengiz field,
with Chevron as a lead partner.
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6. KazTransOil — the national oil transportation company, responsible for pipeline

infrastructure and oil logistics.
3.2 Data Sources
The study draws exclusively on secondary data from the following sources:

e Corporate sustainability and annual reports: Samruk-Kazyna Sustainability Report
2024 (sk.kz); KMG Annual Report 2025 (ar2025.kmg.kz); Samruk-Energy corporate
disclosures (samruk-energy.kz); KPO sustainability reports (kpo.kz); TCO corporate website
disclosures (tengizchevroil.com); KazTransOQil corporate disclosures (kaztransoil.kz).

e Academic studies: Peer-reviewed and preprint research, including the study
published on preprints.org (November 2025) analysing ESG practices and emission dynamics
in Kazakhstan’s oil and gas companies.

e National policy documents: Climate commitments, international agreements, and
strategic frameworks referenced in corporate reports.

3.3 Analytical Framework
The analysis is organised around six thematic dimensions derived from the ESG literature
and the available data:

1. Regulatory alignment and strategic governance: The extent to which enterprises
align their strategies with national and international climate commitments, including board-
level oversight and governance codes.

2. Environmental performance: Quantitative metrics on emissions, pollutant
reductions, resource efficiency, and waste management.

3. Technology adoption: Deployment of advanced monitoring, detection, and
mitigation technologies.

4. Investment in sustainability: Financial commitments to environmental protection,
social infrastructure, and renewable energy.

5. Transparency and reporting: Adoption of international reporting standards (GRl,
TCFD, IFRS S2) and the frequency and depth of sustainability disclosures.

6. Social performance: Community investment, local content policies, workforce
development, and stakeholder engagement.

For each enterprise, data were extracted along these dimensions and subsequently
subjected to cross-case comparison to identify patterns, divergences, and best practices.
3.4 Data Analysis Procedure

The analysis followed a three-stage procedure. First, data were extracted from each source
and organised into a structured matrix categorised by the six thematic dimensions identified in
the analytical framework. This matrix enabled systematic within-case analysis, ensuring that each
enterprise’s ESG profile was comprehensively documented before cross-case comparison was
undertaken. Second, a cross-case comparison was conducted, identifying patterns of convergence
and divergence across enterprises along each thematic dimension. This comparison was facilitated
by the construction of a summary table (see Section 4.7) that juxtaposed key performance metrics
across all six enterprises. Third, the findings were interpreted through the theoretical lenses
outlined in the literature review—stakeholder theory, the resource-based view, and institutional
theory—to assess the extent to which observed patterns confirm, extend, or challenge existing
theoretical propositions about ESG adoption in resource-dependent economies.
3.5 Limitations

The reliance on secondary data entails certain limitations. Corporate sustainability reports
are self-prepared and may reflect reporting bias, as enterprises have discretion over which metrics
to disclose and how to frame their performance. The absence of standardised ESG metrics across
enterprises complicates direct comparison, as different companies may use different baselines,
measurement methodologies, and reporting boundaries. Additionally, the study does not
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incorporate primary data from interviews or surveys, which could provide richer insights into
decision-making processes, organisational culture, and the lived experience of ESG
implementation within these enterprises. The temporal scope of the data also varies across
enterprises: some metrics reflect multi-year trends (e.g., KPO’s emission reduction since the study
period, TCO's performance since 2000), while others represent single-year snapshots, limiting the
ability to assess temporal dynamics uniformly. These limitations are acknowledged and addressed
through triangulation across multiple data sources where possible, including cross-referencing
corporate reports with academic research findings.

4. Analysis and Findings
4.1 Samruk-Kazyna: Strategic Orchestrator of National Decarbonisation

As the sovereign wealth fund overseeing Kazakhstan’s largest state-owned enterprises,
Samruk-Kazyna occupies a unigue strategic position in the national ESG landscape. Its portfolio
companies are collectively responsible for approximately 33% of total national CO2 emissions,
conferring upon the fund an outsized role in determining whether Kazakhstan will meet its climate
commitments (Samruk-Kazyna Sustainability Report, 2024).

The fund’s carbon footprint was measured at 72.2 million tonnes of CO2 in 2021,
comprising 61.6 million tonnes of direct emissions and 10.7 million tonnes of indirect emissions.
In response, Samruk-Kazyna established a strategic goal of achieving a 10% net reduction in carbon
footprint by 2032, using 2021 as the baseline year. This target, while modest in absolute terms,
represents a significant undertaking given the carbon-intensive nature of the portfolio and the
projected growth trajectories of several constituent companies.

A landmark development was the approval of the Low Carbon Development Concept by
the Board of Directors in 2022. This strategic document analyses three scenarios: (1) Deep
Decarbonisation, aligned with a 1.5°C global warming pathway; (2) Decarbonisation, alighed with
a 2—-3°C pathway; and (3) Business as Usual, corresponding to a 24°C pathway. The scenario-based
approach demonstrates an understanding of climate uncertainty and provides a flexible
framework for adaptive strategy formulation. The fund has also implemented an Energy and
Resource Saving Programme extending to 2027, which operationalises efficiency targets across
portfolio companies.

From a governance perspective, Samruk-Kazyna’s role is principally that of a strategic
orchestrator, setting directional guidance and performance expectations for its subsidiaries. The
Low Carbon Development Concept serves as a top-down framework that cascades into company-
specific programmes, as evidenced by the initiatives undertaken by KMG, Samruk-Energy, and
KazTransOil examined below.

Table 2. Samruk-Kazyna Carbon Footprint and Targets

Metric Value

Total CO, emissions (2021) 72.2 million tonnes
Direct emissions 61.6 million tonnes
Indirect emissions 10.7 million tonnes
Reduction target by 2032 10% (vs 2021 baseline)

Share of national CO, emissions ~33%
Source: Samruk-Kazyna Sustainability Report (2024)
4.2 KazMunayGas (KMG): National Champion with Long-Horizon Decarbonisation Ambitions
KazMunayGas is the national oil and gas company and a central pillar of Kazakhstan’s
hydrocarbon economy. Given that oil accounts for 16% of GDP and 53% of exports, KMG’s
strategic decisions carry macroeconomic significance. The company provides approximately 26%
of national oil production, 17% of gas production, 55% of oil transport, and 80% of refining capacity
(KMG Annual Report, 2025).
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Environmental Strategy. KMG has developed a low-carbon development programme
extending to 2060, with interim targets of a 15% CO2 reduction by 2031 and a 64% reduction by
2060, relative to 2019 baseline levels. The programme is notable for its long time horizon,
reflecting both the scale of the transformation required and the company’s commitment to a
gradual rather than disruptive transition.

A significant component of KMG’s environmental strategy is methane emissions
management. The company has been a participant in the Global Methane Initiative since 2017
and supports the World Bank’s initiative to eliminate routine gas flaring by 2030. In 2024, KMG
deployed a Leak Detection and Repair (LDAR) system at two production facilities, marking the first
operational implementation of this technology within the company. In the same year, KMG
submitted its first methane emissions inventory report to the United Nations Environment
Programme (UNEP) and joined the Oil and Gas Methane Partnership (OGMP 2.0), signalling a
commitment to international reporting transparency.

Governance Reform. In 2025, KMG approved a new Corporate Governance Code that
strengthened the company’s ESG focus. This development reflects an institutional isomorphic
process, wherein the company aligns its governance practices with international standards in
response to both coercive pressures (regulatory requirements) and normative pressures
(professional standards and investor expectations).

Strategic Assessment. KMG’s ESG strategy is characterised by ambitious long-term targets
and progressive adoption of international frameworks. However, the modesty of the interim
target (15% by 2031) relative to the ultimate goal (64% by 2060) suggests that the most significant
reductions are deferred to later periods, raising questions about the pace of near-term action. The
company’s methane management initiatives, particularly the LDAR deployment and OGMP 2.0
partnership, represent concrete operational measures that lend credibility to its strategic
commitments.
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Table 3. KMG Operational Profile and ESG Commitments

Metric Value
Share of national oil production 26%
Share of gas production 17%
Share of oil transport 55%
Share of refining capacity 80%

CO, reduction target by 2031 15% (vs 2019)
CO; reduction target by 2060 64% (vs 2019)
LDAR deployment 2 facilities (2024)
Methane reporting frameworks OGMP 2.0, UNEP

Source: KMG Annual Report (2025)

4.3 Samruk-Energy: Integrating Renewables into the National Power Grid

Samruk-Energy is the national power generation company and operates within the
Samruk-Kazyna portfolio. Its Development Strategy 2024—2033 explicitly incorporates net carbon
footprint reduction as a strategic goal and positions ESG principles as a key development priority
(samruk-energy.kz).

Environmental Performance. Samruk-Energy has demonstrated measurable
environmental performance improvements in recent years. Pollutant emissions were reduced
from 354,922 tonnes in 2023 to 345,373 tonnes in 2024, representing a year-on-year decrease of
approximately 2.7%. More impressively, volatile organic compound (VOC) emissions were reduced
from 274.5 tonnes to 168.6 tonnes over the same period—a reduction of approximately 38.6%.
These reductions reflect operational improvements and investments in pollution control
technologies.

Climate Risk Management. In 2025, Samruk-Energy launched a climate risk management
project based on the TCFD (now IFRS S2) framework. This initiative represents a proactive step
toward identifying and quantifying climate-related financial risks, including physical risks (e.g.,
extreme weather events affecting infrastructure) and transition risks (e.g., regulatory changes,
market shifts). The adoption of TCFD/IFRS S2 aligns the company with emerging international best
practice in climate risk disclosure.

International Standards. Samruk-Energy maintains certification across multiple
international management standards: 1ISO 9001 (quality management), ISO 14001 (environmental
management), ISO 45001 (occupational health and safety), ISO 50001 (energy management), and
ISO 37001 (anti-bribery management). This comprehensive standards adoption reflects a holistic
approach to ESG integration, spanning environmental, social, and governance dimensions.

Renewable Energy Portfolio. A distinguishing feature of Samruk-Energy’s strategy is its
active development of renewable energy assets. The company operates renewable energy
subsidiaries including Samruk Green Energy, the First Wind Power Plant, and the Moynak
Hydroelectric Power Plant. This diversification into renewables positions Samruk-Energy as a
potential driver of Kazakhstan’s energy transition, although the relative contribution of
renewables to the company’s total generation capacity remains limited compared to its
conventional assets.

4.4 Karachaganak Petroleum Operating (KPO): International Best Practice in Environmental
Performance

KPO is an international joint venture operating the Karachaganak field, one of the world’s
largest gas and condensate fields. The ownership structure comprises Eni (29.25%), Shell (29.25%),
Chevron (18%), Lukoil (13.5%), and KMG (10%). This multinational composition brings together
operators with extensive global experience in environmental management, which is reflected in
KPQO'’s ESG performance.
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Production and Environmental Performance. In 2025, KPO achieved production of 136.453
million barrels of oil equivalent. Despite this substantial production volume, the company has
demonstrated world-class environmental performance. The gas utilisation rate reached 99.95%,
meaning that virtually all associated gas is captured and used rather than flared—a benchmark
achievement in the industry (kpo.kz).

Over the study period, KPO achieved a 44.9% reduction in gross atmospheric emissions.
Specific pollutant reductions include: sulphur dioxide (SO2) reduced by 59.3%; nitrogen dioxide
(NO2) reduced by 38.1%; and VOCs reduced by 40.3%. Overall, specific pollutant emissions
(emissions per unit of production) decreased by 51.3%. These reductions are attributed to a
comprehensive ESG strategy that integrates environmental management into operational
decision-making (preprints.org, 2025; kpo.kz).

Environmental Investment. KPO's total environmental investment amounts to $466.97
million, underscoring the substantial financial resources committed to environmental protection.
This level of investment reflects both the regulatory requirements imposed on international
operators and the operational imperatives of managing a complex, high-pressure gas condensate
field.

Monitoring and Standards. KPO operates an ISO 14001:2015-compliant environmental
monitoring system that includes 18 stationary automatic monitoring stations. This infrastructure
enables real-time detection of pollutant levels and facilitates rapid response to environmental
incidents. The company has published sustainability reports since 2008, adopting GRI standards
since 2017, which represents one of the longest sustainability reporting track records among
Kazakhstan’s energy enterprises.

Social Performance. KPO's social infrastructure investment totals $901.98 million (1998—
2025), with 268 facilities constructed in the Atyrau and West Kazakhstan regions. The company
employs approximately 4,000 personnel and has registered 7,139 Kazakhstani vendors, reflecting
a substantial commitment to local content development and community investment.

Academic Validation. KPO’s environmental performance has been validated by academic
research. A study published on preprints.org (November 2025) specifically attributed KPO’s 44.9%
emission reduction to its comprehensive ESG strategy, noting that the company’s downward
emission trend, while subject to periodic deviations, demonstrates the effectiveness of systematic
environmental management. The same study, however, raised concerns about ESG rating
consistency, finding that ratings were consistent in only 6 out of 10 cases across different rating
agencies.

KPO Cumulative Environmental and Social Investment
(USD million)
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4.5 Tengizchevroil (TCO): Technology-Driven Environmental Excellence

Tengizchevroil operates the Tengiz field, one of the deepest and most technically
challenging super-giant oil fields in the world. The company is a joint venture led by Chevron, and
its ESG strategy reflects the technological sophistication and environmental rigour characteristic
of major international oil companies.

Air Emissions Reduction. TCO has achieved a 78% reduction in air emissions per tonne of
oil produced since 2000, representing one of the most significant environmental performance
improvements among the enterprises examined in this study. This achievement reflects sustained
investment in emission control technologies and process optimisation over more than two
decades (tengizchevroil.com, 2026).

Water Resource Management. Approximately 50% of water used in TCO’s production cycle
is reused, demonstrating effective water resource management in an arid region where water
scarcity is an emerging concern. The company employs multi-stage wastewater treatment
processes, including reverse osmosis technology, which enables the recycling of produced water
for operational use.

Waste Management. TCO has implemented a comprehensive waste management
programme that encompasses more than 30 types of waste. As of the first quarter of 2026,
approximately 35% of total waste was recycled. This performance reflects a systematic approach
to waste characterisation, segregation, and processing.

Monitoring Technology. A notable feature of TCO’s environmental strategy is the
deployment of an Automated Environmental Emissions Monitoring System (AEMS). This system
provides continuous, real-time monitoring of air emissions, enabling the company to identify
emission sources, track performance against targets, and respond promptly to operational
anomalies. The AEMS represents a tangible manifestation of the resource-based view’s prediction
that environmental investments generate proprietary technological capabilities.

4.6 KazTransQil: Digital Transformation for Environmental Stewardship

KazTransOil is the national oil transportation company, responsible for the pipeline
infrastructure that moves crude oil across Kazakhstan and to export terminals. While its
operational profile differs from upstream producers, the company faces distinct environmental
challenges related to storage tank emissions, pipeline integrity, and spill prevention.

Tank Modernisation. KazTransOil is modernising its tank park using a combination of
environmental and digital technologies. A key innovation is the deployment of modern pontoon
technology, which reduces atmospheric emissions from storage tanks by up to 95%. Pontoon
technology works by floating on the surface of stored oil, thereby minimising the vapour space
above the liquid and reducing evaporative losses.

Robotic Inspection. The company has implemented advanced robotic inspection systems,
including the TBIT (Tank Bottom Inspection Tool) and BZS systems, which employ Al-powered data
analysis to assess the structural integrity of storage tanks. These systems utilise Magnetic Flux
Leakage (MFL) and Eddy Current (EC) methods to detect corrosion, cracking, and other defects
without requiring tank decommissioning and manual entry. This approach simultaneously
enhances safety (by reducing human exposure to hazardous environments) and environmental
protection (by enabling early detection of potential leak pathways).

Strategic Assessment. KazTransOil’s ESG strategy is distinguished by its emphasis on digital
transformation as a driver of environmental performance. The integration of Al-powered
inspection, advanced NDT (non-destructive testing) methods, and pontoon technology
demonstrates that ESG objectives can be advanced through technological innovation in midstream
operations, not only in upstream production.

4.7 Cross-Case Comparative Analysis
Table 1 synthesises the key ESG performance metrics across the six enterprises.
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Table 1. Comparative ESG Performance Summary

Key Environmental Technology Reporting
Enterprise Ownership Metric Highlights Framework
Samruk- State 72.2 Mt CO2 (2021); Scenario-based Sustainability
Kazyna (sovereign 10% reduction target  planning Report 2024
fund) by 2032 (1.5°C/2-
3°C/=24°C)
KazMunayGas State (national 15% CO2 reduction LDAR (2 facilities, Annual Report
company) by 2031; 64% by 2060 2024); OGMP 2.0 2025; UNEP
(vs. 2019) methane report
Samruk- State (national Pollutants: 354,922t TCFD/IFRS S2 Multiple ISO
Energy company) — 345,373t (2023—- project (2025) certifications
2024); VOCs: 274.5t
- 168.6t
KPO International 44 9% emission 18 automatic GRI since 2017;
1\ reduction; 99.95% gas monitoring reports since
utilisation stations; I1SO 2008
14001:2015
TCO International 78% air emissions AEMS; reverse Corporate
i\ reduction per tonne osmosis water disclosures
(since 2000) treatment
KazTransQil State (national Up to 95% emission Robotic Corporate
company) reduction via pontoon inspection (TBIT, disclosures
technology BZS); Al analysis;
MFL/EC

The comparative analysis reveals several important patterns:

Ownership and Performance. International joint ventures (KPO and TCO) tend to
demonstrate stronger absolute environmental performance outcomes, as measured by emission
reductions and resource efficiency. KPO’s 44.9% reduction in gross atmospheric emissions and
99.95% gas utilisation rate, and TCO’s 78% reduction in air emissions per tonne of oil, surpass the
performance metrics reported by national champions. This finding is consistent with the
expectation that international operators bring advanced environmental management practices,
technologies, and standards from their global operations.

Strategic Ambition versus Operational Delivery. National champions exhibit more
comprehensive strategic alignment with national carbon neutrality targets but lag in near-term
operational delivery. KMG’s 15% reduction target by 2031 is modest relative to KPO’s and TCO's
demonstrated performance, suggesting that the most significant reductions are backloaded to
later decades. This pattern may reflect the challenges of transforming large, state-owned
enterprises with legacy infrastructure and diverse stakeholder obligations.

Technology as a Differentiator. Technology adoption emerges as a key differentiator across
enterprises. KPO’s 18 stationary monitoring stations, TCO’s AEMS, KMG’s LDAR system, and
KazTransQil's Al-powered robotic inspection represent distinct technological responses to
environmental challenges. The diversity of technologies reflects the heterogeneity of operational
contexts: upstream production requires methane detection and gas utilisation;, midstream
transport requires tank integrity and spill prevention; power generation requires pollutant and
VOC management.

Reporting Transparency. KPO stands out for its long sustainability reporting history (since
2008, GRI standards since 2017), while Samruk-Energy’s adoption of the TCFD/IFRS S2 framework
in 2025 represents the most recent advancement in climate-related financial disclosure. KMG’s
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OGMP 2.0 partnership and UNEP methane reporting demonstrate a commitment to specialised,
issue-focused reporting frameworks. However, the absence of a unified reporting standard across
enterprises limits comparability and transparency.

Social Investment. KPO’s $901.98 million social infrastructure investment and 268
community facilities represent the most substantial social performance commitment quantified in
this study. The company’s registration of 7,139 Kazakhstani vendors reflects a systematic approach
to local content development, while its workforce of approximately 4,000 employees underscores
its economic significance in the Atyrau region.

Environmental Performance Comparison Across
Kazakhstan's Energy Enterprises
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(Emission (Air Emissions (CO2 Target (CO2 Target (CO2 Target (Pontoon
Reduction) per tonne) 2031) 2060) 2032) Technology)
Source: Corporate sustainability reports and preprints.org (2025)
Environmental Performance Comparison Across Kazakhstan’s Energy Enterprises
Table 4. Technology Adoption Across Enterprises
Enterprise Technology Function
KMG LDAR system Methane leak detection at 2 facilities
KPO 18 automatic monitoring stations  Real-time pollutant detection
TCO AEMS Continuous air emissions monitoring
TCO Reverse osmosis Water recycling (50% reuse rate)
KazTransOil Pontoon technology 95% storage tank emission reduction
KazTransOil TBIT/BZS robotic inspection Al-powered tank integrity assessment

Samruk-Energy  TCFD/IFRS S2 framework

Climate risk management (2025)

Source: Corporate sustainability reports and disclosures
Table 5. International Standards and Reporting Frameworks

Enterprise Standards/Frameworks Reporting Since
KPO ISO 14001:2015, GRI 2008 (GRI since 2017)
Samruk- ISO 9001, 14001, 45001, 50001, 37001 —
Energy
KMG OGMP 2.0, UNEP methane report, Corporate —
Governance Code (2025)
Samruk- Low Carbon Development Concept (2022) Sustainability Report
Kazyna 2024

Source: Corporate reports and disclosures
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5. Discussion
5.1 ESG Performance and Corporate Competitiveness

The findings of this study provide support for the proposition, derived from the resource-
based view, that ESG investments can generate competitive advantages. KPO’s world-class gas
utilisation rate (99.95%) and 44.9% emission reduction have been validated by academic research
as outcomes of a comprehensive ESG strategy (preprints.org, 2025), demonstrating that
environmental excellence and operational efficiency are mutually reinforcing rather than
competing objectives. Similarly, TCO’s 78% reduction in air emissions per tonne of oil reflects
decades of sustained investment in environmental technology, which has enhanced the
company’s operational efficiency and regulatory compliance capacity.

However, the relationship between ESG performance and corporate competitiveness is
mediated by ownership structure and strategic context. International joint ventures, with access
to parent companies’ global expertise and technologies, are better positioned to achieve rapid
environmental improvements. National champions, while demonstrating strong strategic
commitment, face greater inertia due to legacy assets, broader socio-economic obligations, and
the political economy of state ownership. This finding aligns with institutional theory’s prediction
that coercive and normative pressures drive ESG adoption but that organisational responses vary
according to resource endowments and institutional contexts.

5.2 The Challenge of Greenwashing

A critical challenge identified in this study is the risk of greenwashing—both at the level of
individual enterprises and at the systemic level of ESG assessment. The academic research
examining ESG practices in Kazakhstan’s oil and gas sector found that ESG ratings produced by
different agencies were consistent in only 6 out of 10 cases (preprints.org, 2025). This
inconsistency undermines the reliability of ESG ratings as a comparative performance metric and
creates opportunities for selective disclosure and reputational management.

ESG Rating Consistency Across Agencies

Inconsistent Ratings
(4 out of 10 cases)

Consistent Ratings
(6 out of 10 cases)

Source: preprints.org (2025)

ESG Rating Consistency Across Agencies
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Several factors contribute to greenwashing risk in Kazakhstan’s energy sector. First, the
absence of mandatory, standardised ESG reporting requirements means that enterprises can
choose which metrics to report and which to omit, potentially presenting a selectively favourable
picture. Second, the long time horizons of decarbonisation targets (e.g., KMG’s 2060 carbon
neutrality commitment) create a temporal gap between strategic announcements and verifiable
outcomes, allowing companies to claim ambition without near-term accountability. Third, the
complexity of environmental metrics—particularly methane emissions, which require
sophisticated measurement infrastructure—means that reported figures may not fully capture
actual performance.

The European Union’s development of regulatory frameworks for ESG disclosure
transparency represents an important external pressure that may eventually influence
Kazakhstani enterprises, particularly those engaged in export relationships with EU markets. The
adoption of standardised frameworks such as GRI, TCFD/IFRS S2, and OGMP 2.0 by the enterprises
examined in this study represents a positive trend, but the diversity of frameworks in use
underscores the need for greater harmonisation.

5.3 Implications for Sustainable Business Strategy

The findings carry several implications for sustainable business strategy in Kazakhstan’s
energy sector and, by extension, in other resource-dependent economies:

1. Strategic Integration over Compliance. The enterprises demonstrating the strongest
environmental performance—KPO and TCO—have integrated ESG considerations into operational
decision-making rather than treating them as compliance obligations. KPO’s ISO 14001:2015-
compliant monitoring system and TCO’s AEMS exemplify this integration, embedding
environmental performance management into daily operations rather than relegating it to
periodic reporting cycles.

2. Technology as a Strategic Enabler. Across all six enterprises, technology adoption is a
primary driver of environmental performance. The diversity of technologies deployed—LDAR for
methane detection, AEMS for real-time air monitoring, robotic inspection for tank integrity,
pontoon technology for emission reduction, and reverse osmosis for water recycling—
demonstrates that ESG strategy must be tailored to the specific operational context of each
enterprise. Investment in proprietary environmental technologies creates capabilities that are
difficult for competitors to replicate, consistent with the resource-based view.

3. Governance as a Foundation. Samruk-Kazyna’s Board of Directors” approval of the Low
Carbon Development Concept, KMG’s new Corporate Governance Code (2025), and Samruk-
Energy’s comprehensive ISO certifications illustrate that governance reform is a prerequisite for
credible ESG strategy. Board-level oversight ensures that ESG considerations are embedded in
strategic decision-making rather than confined to operational units.

4. The Renewables Transition. Samruk-Energy’s development of renewable energy
subsidiaries (Samruk Green Energy, First Wind Power Plant, Moynak HPP) represents an early-
stage diversification strategy that could position the company as a leader in Kazakhstan’s energy
transition. However, the pace of renewable capacity addition remains insufficient to
fundamentally alter the energy mix, highlighting the need for accelerated investment and policy
support.

5. Social Licence to Operate. KPQO’s $901.98 million social infrastructure investment and
268 community facilities demonstrate that social performance is not merely a philanthropic
addendum but a strategic investment in operational stability and stakeholder trust. In regions
where energy enterprises operate, community support is essential for maintaining operational
continuity, particularly in the context of increasing public awareness of environmental issues.
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5.4 Carbon-Intensive Legacy Assets

A structural challenge facing all enterprises examined in this study is the presence of
carbon-intensive legacy assets with long operational lifespans. Kazakhstan’s major oil and gas
fields—Tengiz, Karachaganak, and Kashagan—represent multi-decade investments that cannot be
rapidly decommissioned or converted without severe economic consequences. This reality
imposes a pragmatic constraint on decarbonisation trajectories, necessitating a balance between
ambitious long-term targets and the operational realities of asset management. The scenario-
based approach adopted by Samruk-Kazyna, which explicitly models a Business as Usual (=4°C)
pathway alongside decarbonisation scenarios, represents an honest acknowledgement of this
uncertainty.

6. Conclusion

This study has examined the ESG strategies and corporate performance outcomes of six
leading enterprises in Kazakhstan’s energy sector through a comparative case study analysis. The
findings reveal a sector in transition, characterised by genuine progress in environmental
performance, governance reform, and technology adoption, but also marked by significant
disparities across enterprises and persistent challenges related to greenwashing, measurement
consistency, and carbon-intensive legacy assets.

Several key conclusions emerge from the analysis. First, international joint ventures (KPO,
TCO) tend to achieve superior environmental performance outcomes, reflecting their access to
global expertise, technologies, and management practices. KPO’s 44.9% emission reduction,
99.95% gas utilisation rate, and $466.97 million environmental investment, along with TCO’s 78%
reduction in air emissions per tonne of oil, represent benchmarks for the sector. Second, national
champions (KMG, Samruk-Energy) demonstrate stronger strategic alignment with national carbon
neutrality targets but face greater implementation challenges, as evidenced by the modesty of
near-term reduction targets relative to long-term ambitions. Third, technology adoption—
including LDAR systems, automated environmental monitoring, robotic inspection, and Al-
powered data analysis—is a critical driver of environmental performance across all enterprises.
Fourth, the risk of greenwashing remains a systemic concern, with ESG rating consistency at only
60% (preprints.org, 2025), underscoring the need for standardised reporting frameworks and
independent verification.

The study contributes to the literature on ESG in emerging economies by providing
empirically grounded insights into the dynamics of ESG adoption in a resource-dependent, post-
Soviet context. It demonstrates that theoretical frameworks derived from stakeholder theory, the
resource-based view, and institutional theory are applicable to Kazakhstan’s energy sector, but
that their manifestations are shaped by distinctive contextual factors including state ownership,
carbon-intensive industrial legacies, and evolving institutional capacities.

Future research should extend this analysis through longitudinal studies tracking ESG
performance over time, primary data collection through interviews with corporate decision-
makers, and quantitative analysis of the relationship between ESG performance and financial
outcomes. Additionally, comparative studies across Central Asian countries would provide
valuable insights into the role of national institutional contexts in shaping ESG strategy and
outcomes.

The broader implication of this study is that the transition to sustainable energy systems
in resource-dependent economies is neither uniform nor straightforward. It requires sustained
strategic commitment, substantial investment, technological innovation, and governance reform,
pursued within the constraints of economic imperatives and institutional realities. The Kazakhstani
experience demonstrates that ESG adoption in such contexts is shaped by a complex interplay of
international obligations, national policy frameworks, ownership structures, and organisational
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capabilities. Kazakhstan’s energy enterprises have taken significant steps along this path, but the
journey toward carbon neutrality by 2060 will demand sustained effort, transparency, and
accountability at every level of the corporate and governmental system.
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ABSTRACT

This paper examines how university students use Artificial Intelligence tools in their academic
work — how often, for what purposes, and with what consequences for productivity and
academic integrity. Drawing on survey data from 120 students collected via a structured Google
Forms questionnaire, the study finds that Al adoption is already near-universal: 70.6% of
respondents use Al tools every day, and ChatGPT and Google Gemini account for the largest share
of that activity. Students rely on Al chiefly to generate ideas and structure their writing (82.4%),
to simplify difficult course material (58.8%), and to create visual presentations (47.1%). Three
guarters of respondents report that Al has saved them time and improved the quality of their
work, yet the ethical picture is considerably more complicated. Just over half the sample takes an
intermediate position on whether Al use violates academic integrity — neither fully endorsing
nor fully rejecting it — reflecting a broader institutional uncertainty that universities have yet to
resolve. The paper closes with practical recommendations for Al governance policy, curriculum
design, and integrity frameworks.

Keywords: artificial intelligence, generative Al, higher education, academic integrity, project
management, quantitative research

1. INTRODUCTION

1.1 Background and Relevance

Few technological shifts have reached the everyday life of university students as quickly as
generative artificial intelligence. When OpenAl released ChatGPT in November 2022, it
compressed what might have been a decade of gradual adoption into a matter of months (OpenAl,
2022). By the 2025—-2026 academic year, Al tools had become part of ordinary student routine at
institutions across the world — not an occasional experiment, but a regular companion for writing
assignments, preparing presentations, and working through unfamiliar material. A survey by
Coursera (2023) found that more than 70% of students now describe Al as an integral part of how
they study.

This trajectory raises questions that educators and institutions cannot afford to defer. Does
consistent Al use genuinely deepen learning, or does it quietly erode the habits of mind —
sustained attention, independent reasoning, tolerance for difficulty — that higher education is
meant to cultivate? When a student submits work that Al helped produce, are they engaging in
academic dishonesty, or simply using a tool in the same spirit that previous generations used
calculators or spellcheckers? And if universities cannot agree on the answers, how should they
write policy? These are not abstract concerns: the decisions made in the next few years will shape
what a university education actually means.
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UNESCO (2023) has argued that blanket restrictions on Al are both impractical and
counterproductive, and that the more productive institutional response is to develop a culture of
purposeful, critical, and ethically grounded Al use. That argument seems right, but it places
considerable responsibility on universities to understand first what students are actually doing
with Al — which tools they use, why, how much they trust them, and how they themselves think
about the ethical boundaries. In Georgia, as in many countries, systematic empirical data on these
guestions is scarce. The present study is an attempt to contribute some.
1.2 Research Objectives
The study sets out to describe Al tool use among university students with enough specificity to be
useful for policy and curriculum development. Concretely, it seeks to:
e Establish how frequently students use Al tools as part of their academic work.
e |dentify which tools are most widely used and examine what drives their popularity.
e Determine the specific purposes for which students turn to Al — including idea generation,
material simplification, presentation design, text editing, and technical tasks.
e Assess whether Al use has measurable effects on productivity, and whether those effects
involve time, quality, or both.
e Examine how much students trust the factual accuracy of Al-generated information.
e Explore student views on Al use and academic integrity, and on the question of formal
institutional recognition of Al as a legitimate academic tool.

2. THEORETICAL FRAMEWORK

2.1 Literature Review

Scholarship on Al in higher education has accumulated rapidly since 2022, and it has not produced
a settled consensus. The debate tends to organise around two poles. Researchers sympathetic to
Al integration point to genuine pedagogical possibilities: tools that can explain concepts at
whatever level a student needs, provide instant feedback, and free up time for work that requires
more complex thinking. Those more sceptical worry that students who outsource cognitive effort
to Al are not simply saving time but forfeiting the very process through which learning occurs.
Kasneci et al. (2023), writing in Computers and Education: Artificial Intelligence, find evidence that
Al can increase student engagement and support personalised learning in ways that a single
instructor working with a large cohort simply cannot replicate. They are careful, however, to note
the risks: students who rely on Al as a crutch may develop a kind of learned helplessness, reaching
for the tool whenever a task feels difficult rather than working through the difficulty themselves.
Cotton et al. (2023) press this concern further. Their argument is not that Al is bad for students
but that the manner of use matters enormously. A student who uses Al to generate a first draft
they then interrogate, revise, and build on is doing something quite different from a student who
copies the output and submits it unchanged. The former is using Al as a thinking partner; the latter
is substituting Al for thinking altogether. From the perspective of student productivity, Sallam
(2023) provides useful complementary data: more than 65% of Al-using students in his sample
reported reducing the time they spent on individual assighnments by between 30 and 40%.
Whether that saved time goes toward deeper engagement with the subject or simply toward other
activities is a question his study does not resolve, but it is the right question to ask.

The integrity debate has been particularly knotty. Perkins (2023) points out that the traditional
definition of plagiarism — taking credit for another person’s intellectual labour — does not map
cleanly onto Al-generated text, which has no human author and does not belong to anyone in the
conventional sense. Holmes et al. (2022) have proposed a workable middle path: treat disclosed
and appropriately attributed Al use as acceptable, and reserve the misconduct label for cases
where students present Al output as entirely their own work without acknowledgement.
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2.2 Key Terminology

Artificial Intelligence (Al): A set of computational systems built to carry out tasks that would
normally require human cognitive capacities — reading and generating text, recognising images,
reasoning under uncertainty, and so on. The field includes machine learning, deep learning, and
natural language processing as major sub-domains (Russell & Norvig, 2021).

Generative Al: A branch of Al specifically concerned with producing original content in response
to user prompts. The output may be text, images, audio, video, or code. ChatGPT, Google Gemini,
and Anthropic’s Claude are the most widely used examples in educational contexts (Feuerriegel et
al., 2024).

Academic Integrity: A commitment to honesty and fairness in all academic work, covering the
accurate attribution of sources, independent completion of assessed tasks, and transparent
disclosure of any assistance received. The International Center for Academic Integrity (2021)
describes its core values as honesty, trust, fairness, respect, and responsibility.

Project Management: The organised coordination of tasks, timelines, and resources toward a
defined objective. In a student context this typically means planning how a group will divide work,
setting internal deadlines, tracking progress, and maintaining quality control over the final product
(Project Management Institute, 2021).

3. METHODOLOGY

3.1 Research Design

The study uses a quantitative, descriptive research design. The choice reflects the nature of the
guestions being asked: the goal is to measure and describe patterns of Al use — how frequent,
what kind, with what perceived effects — rather than to establish why those patterns exist or to
test causal hypotheses. As Creswell (2014) notes, descriptive research is appropriate precisely
when the priority is an accurate account of current conditions, and a standardised survey
administered to all participants on the same terms is well suited to that purpose.

3.2 Instrument

Data were collected through a structured online questionnaire built on Google Forms. The
platform was chosen for practical reasons — it is free, familiar to students, and supports
anonymous responses — but also because it generates automatic summaries that facilitate
preliminary analysis. The questionnaire contained nine items: a mix of single-choice and multiple-
choice questions, and one five-point Likert-scale item measuring trust in Al-provided information.
All items were written to correspond directly to the research objectives stated above.

3.3 Sample and Data Collection

One hundred and twenty students completed the questionnaire voluntarily and anonymously
during the 2024-2025 academic year. Participants were recruited by convenience sampling —
that is, they were students accessible to the research team within the current academic
environment rather than a randomly selected cross-section of any defined population. No names,
student identification numbers, or other identifying details were collected.

The sample skews toward second-year students, who account for 76.5% of respondents; the
remaining 23.5% are spread across first, third, and fourth year and postgraduate levels.
Convenience sampling does limit the extent to which findings can be generalised beyond this
group, and that limitation should be kept in mind when interpreting the results. Nevertheless, a
sample of 120 provides a considerably more robust evidential base than much of the early
literature in this area. Future work should draw on larger and more representative samples, and
would benefit from supplementing survey data with in-depth interviews.
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4. RESULTS AND ANALYSIS

4.1 Adoption and Tool Preferences

The most immediate finding is how thoroughly Al has entered students’ daily working lives. Seven
in ten respondents (70.6%) use Al tools every day; a further 23.5% use them several times a week.
Taken together, 94.1% of the sample engages with Al on a regular, systematic basis. Only 5.9%
describe their use as infrequent. For most of these students, Al is no longer a novelty they
occasionally experiment with; it has the status of a standard academic resource, comparable in
regularity to a textbook or a search engine. Kasneci et al. (2023) noted a similar pattern emerging
in other national contexts and compared it to the early adoption of the internet within universities
— a technology that within a few years moved from peripheral curiosity to structural fixture of
academic life.

ChatGPT is used by 82.4% of respondents, making it by some distance the most prevalent tool in
the sample. Google Gemini comes second at 76.5%, followed by Claude (Anthropic) at 41.2%, and
Gamma and Kimi, each cited by 29.4% of respondents. A further 23.5% reported using tools not
covered by these categories. The dominance of ChatGPT and Gemini is not surprising given their
early market presence and the fact that Gemini sits within the Google ecosystem — students who
already use Docs, Slides, and Gmail encounter it naturally. Claude’s 41.2% share is striking for a
tool that has been marketed far less aggressively than its main competitors. Equally notable is
Gamma'’s significant presence: designed specifically for presentation creation, its use by nearly a
third of respondents suggests that students are working with Al across different content types,
not limiting it to text generation alone.

4.2 Academic Uses and Productivity

When asked what they use Al for, 82.4% of students identified idea generation and structural
planning — using Al to help them decide what to write about and how to organise it before they
begin. This is perhaps the most revealing finding in the dataset. It suggests that for most students
the primary value of Al is not that it writes for them, but that it helps them get started and move
from an empty page to a workable framework. The second most common use, cited by 58.8% of
respondents, is simplifying difficult course material, which aligns with what Sallam (2023)
describes as Al’'s most significant pedagogical contribution: its capacity to explain the same
concept at different levels of complexity, functioning in effect as a patient, always-available tutor.
Visual presentation design (47.1%), text editing and grammar checking (41.2%), and coding or
technical tasks (23.5%) round out the picture. The relatively modest share for coding reflects the
composition of the sample, which draws predominantly from social science and business
programmes.

A related finding concerns group project work. All 120 respondents found Al at least partially
useful for team-based tasks such as planning, distributing responsibilities, and developing ideas
collectively; none reported that it provided no benefit at all. Within that unanimity, 64.7%
described Al as ‘very helpful’ in this context and 35.3% as ‘partially helpful.” This is worth noting
because group project coordination has generally been thought of as a distinctly human activity.
The data suggest students are finding practical ways to use Al as an organisational aid in exactly
this domain.

On productivity more broadly, three quarters of respondents (76.5%) report that Al has both saved
them time and improved the quality of their output. A further 17.6% say Al saves time without
making a noticeable difference to quality, and only 5.9% report no significant effect. The time-
saving finding is consistent with Sallam’s (2023) data showing 30—-40% reductions in assignment
completion time among regular Al users. The more interesting question is what students do with
the time they save: the 17.6% who report efficiency gains without quality improvements may be
illustrating a pattern of use that is productive in a narrow sense but not educationally enriching.
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4.3 Trust, Integrity, and Institutional Legitimacy

On a five-point scale asking how much they trust factual information provided by Al, respondents
distributed as follows: score of 1 (no trust): 0%; score of 2: 11.8%; score of 3: 23.5%; score of 4:
41.2%; score of 5 (full trust): 23.5%. The modal score is 4, and 64.7% of students placed themselves
in the high-trust range. These numbers warrant careful interpretation. Cotton et al. (2023) have
documented the problem of Al ‘hallucinations’” — instances where the model produces plausible-
sounding but factually wrong information with apparent confidence. A student who trusts Al
output at level 4 or 5 without routinely verifying it against primary sources is taking a real risk. The
more encouraging reading is that the most common score is 4 rather than 5: most students stop
short of unconditional trust, which at least leaves room for critical evaluation.

The integrity question produced the study’s most nuanced pattern of responses. A plurality —
52.9% — took an intermediate position: they felt that Al use ‘partially violates’ integrity because
some portion of the work is effectively produced by a machine. A further 23.5% said Al does not
violate integrity provided it is used as a supplementary aid rather than a replacement for the
student’s own thinking. The remaining 23.5% took the strongest view: that any reliance on Al
compromises independent thought and therefore constitutes a breach. The majority in the middle
are not being evasive. They are accurately reflecting an ethical situation that is genuinely
unresolved. As Perkins (2023) has argued, the framework universities have historically used to
define misconduct was developed before tools like ChatGPT existed, and applying it to Al-assisted
work produces results that feel both too strict in some cases and too permissive in others.

On the question of formal institutional recognition, 58.8% of respondents believe universities
should legitimise Al as an academic tool, framing this as an unavoidable response to technological
change. Just under a quarter (23.5%) take the opposite view, arguing that formal legitimisation
would lower educational quality — a concern that echoes Cotton et al.’s (2023) warnings about
the long-term atrophy of independent cognitive skills. The remaining 17.6% are undecided. Taken
together, these three findings — on trust, integrity, and legitimacy — point to the same
conclusion: students are navigating a landscape that their institutions have not yet mapped. The
diversity of positions is itself evidence that clear policy guidance is overdue.

5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Key Findings

This study set out to describe how university students use Al tools in their academic work. The
picture that emerges from 120 respondents is one of deep, routine integration rather than
selective or experimental adoption. The principal findings can be summarised as follows:

e Al use is essentially universal in this sample. 70.6% of students use Al every day; 94.1% do
so at least weekly. For most respondents, Al is now a standard feature of academic life
rather than an optional add-on.

e ChatGPT (82.4%) and Google Gemini (76.5%) are the dominant platforms, but Claude
(41.2%) and Gamma (29.4%) also command significant shares, and many students use
multiple tools for different purposes.

e Students use Al most often to generate ideas and organise their thinking (82.4%), and to
make sense of complex material (58.8%). This suggests the primary function of Al, at least
as students describe it, is cognitive scaffolding rather than outright text substitution.

e The productivity effects are predominantly positive: 76.5% of students report that Al has
both saved time and improved work quality. The 17.6% who report only time savings hint
at a pattern of use that is efficient but not educationally enriching.

e Trust in Al-generated information is high: 64.7% of respondents rate their trust at 4 or 5
on a five-point scale. Given documented risks of Al hallucination, this warrants attention
in information literacy education.
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e Academicintegrity in the Al era remains ethically contested. Most students (52.9%) occupy
an intermediate position; the remaining 47.1% are evenly divided between those who see
no integrity problem and those who see a serious one.

e A majority (58.8%) supports formal institutional recognition of Al as a legitimate academic
resource.

5.2 Recommendations

1. Develop a clear institutional Al policy. Universities need to move from silence or vague
prohibition to explicit, workable guidelines. A good policy would specify which kinds of tasks and
assessments permit Al assistance, what disclosure is required, and what constitutes misconduct.
Without this, students will continue to improvise their own ethical frameworks, with predictably
inconsistent results.

2. Integrate Al literacy into curricula. Knowing how to use Al is not the same as knowing how to
use it well. Institutions should incorporate dedicated instruction on evaluating Al outputs critically,
recognising the tool’s limitations and biases, and understanding the ethical dimensions of Al-
assisted work (Cotton et al., 2023).

3. Build habits of verification. The trust data in this study suggest that many students accept Al
outputs without sufficient scrutiny. This is an information literacy problem as much as an Al
problem, and it calls for explicit instruction in how to check Al-generated claims against
authoritative sources.

4. Update academic integrity frameworks. The traditional plagiarism framework does not map
cleanly onto Al-assisted work. Universities should develop clearer definitions of what constitutes
acceptable Al use and what does not, building on models like Holmes et al.’s (2022) disclosure-
based approach.

5. Expand the research base. This study’s convenience sample captures one slice of one academic
environment. Future research should work with larger and more diverse samples, include multiple
institutions, and use qualitative methods — interviews, focus groups, observation — to get
beneath the surface of what survey responses can reveal.
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Abstract:

The article provides a comprehensive analysis of crowdfunding as an alternative and
innovative source of financing, its significance for the development of the modern economy, and
prospects for its application in the Republic of Kazakhstan. Key crowdfunding models and
principles of their functioning are examined, and their advantages and limitations are identified.
Particular attention is paid to a comparative analysis of the development of crowdfunding in
Kazakhstan and the United States of America, including a study of successful practices, statistical
indicators, and the main differences in the structural and institutional conditions of the market.

Key barriers hindering the spread of crowdfunding in Kazakhstan have been identified:
insufficient public awareness, limited access to international platforms, and an inadequate
regulatory framework. The concluding section of the article outlines promising areas for the
development of crowdfunding in the country, including possible measures of state support, the
creation of national specialised platforms, and the development of integration with international
crowdfunding ecosystems.

Keywords: crowdfunding, financing, start-ups, charity, investments, Kazakhstan.

Crowdfunding (from the English words "crowd" and "funding") is a method of collective
financing in which funds for a project are collected from a large number of people via online
platforms. This financing mechanism allows start-ups, creative teams, public organisations and
individuals to attract investment from a wide audience without the intermediation of traditional
financial institutions.

In today's world, project financing has become one of the key challenges for start-ups,
entrepreneurs, creative individuals and social initiatives. Traditional methods of raising capital,
such as bank loans, venture capital investments and government grants, are often either
unavailable or too burdensome for project initiators. In these conditions, crowdfunding is
becoming increasingly popular as a method of collective financing, in which funds for the
implementation of an idea are collected from a large number of people via online platforms.

Crowdfunding is not only an alternative but also an innovative mechanism for attracting
financing, combining the capabilities of digital technologies, social networks, and the sharing
economy. It democratises access to capital by creating conditions under which any individual or
company can obtain funding directly from an interested audience, bypassing traditional financial
institutions.
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In recent years, crowdfunding has become one of the most popular tools for financing
start-ups, social initiatives, creative and business projects around the world. In Kazakhstan, this
mechanism is only gaining popularity, but it is already demonstrating high potential. With the help
of crowdfunding, entrepreneurs, artists, charitable organisations and technology start-ups gain
access to funds without having to turn to banks or venture investors.

Crowdfunding is a powerful tool that can change the market for financing start-ups and
social initiatives in Kazakhstan. However, its development requires the creation of favourable
conditions, including raising public awareness, legislative support, the development of local
platforms and integration with international platforms.

Crowdfunding has already proven its effectiveness in developed countries such as the
United States, the United Kingdom, Germany, China, and Japan, where this market is estimated to
be worth tens of billions of dollars. For example, since its launch in 2009, the largest platform,
Kickstarter, has helped raise more than $7 billion for various projects, and the total volume of the
crowdfunding market in the United States in 2024 exceeded $17 billion.

Crowdfunding has not yet reached this level of development in Kazakhstan, but interest in
it is gradually growing. The first local platforms, such as StartTime.kz and Crowdfunding.kz, have
already appeared in the country, as well as entrepreneurs who successfully use international
platforms to attract investment. Nevertheless, this market faces a number of constraints, including
a weak legal framework, low public awareness, mistrust of online financing, and limited access to
international platforms.

Comparing the situation in Kazakhstan and the United States, there is a significant gap in the
amount of funds raised, the number of successful projects, and the level of public involvement.
While in the United States, crowdfunding has become an important tool for financing innovative
start-ups, the film industry, music, and social initiatives, in Kazakhstan, this mechanism is still
perceived primarily as a way to raise funds for charity or one-off small projects. However,
crowdfunding has enormous potential in Kazakhstan, and with the right conditions in place, it
could become a powerful driver of entrepreneurship, innovation, and social activism.

Unlike traditional methods of raising capital, crowdfunding is based on mass participation:
investors can invest small amounts in projects that interest them, and initiators receive the
necessary start-up capital without strict conditions for repayment.

Firstly, funds are raised through digital platforms such as Kickstarter, Indiegogo,
Boomstarter, StartTime.kz and others.

Secondly, funding does not come from a single large investor, but from a multitude of people
who are interested in the success of the project.

Thirdly, participation in crowdfunding campaigns is voluntary, which makes this process
accessible to a wide range of people.

Fourthly, crowdfunding offers various financing models, including donations, investments,
pre-orders, and lending.

Depending on the form of interaction between project initiators and investors, there are
several basic models of crowdfunding.

Reward-based crowdfunding (Reward-based Crowdfunding)

This is one of the most popular models, where contributors receive certain rewards for
supporting the project. Most often, these rewards include a finished product, merchandise (T-
shirts, souvenirs), exclusive access to content, participation in private events, etc.

One example is the Kickstarter platform, where start-ups raise funds for the production of
gadgets, games, films, books and other projects. One successful campaign was Pebble, a project
to develop smart watches, which raised over $10 million.

Equity crowdfunding (Equity Crowdfunding)
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With this model, investors receive a stake in the business or company by financing the
project. It is similar to venture capital investment, but with lower barriers to entry: virtually anyone
can invest, not just professional funds.

The key platforms in this area are Seedrs (a British platform that allows start-ups to raise
funds by offering investors a stake in the company) and Crowdcube (a platform that has provided
funding to companies such as Monzo Bank and BrewDog), which help start-ups attract investment
by offering investors a stake in the company.

Credit crowdfunding (Peer-to-peer lending, P2P-kpeantosaHue)

In this case, users provide loans to other users (individuals or businesses) with the possibility
of repayment with interest. This is an alternative to bank lending, where borrowers can obtain
money on more favourable terms.

One of the world's largest P2P lending platforms offering such services is LendingClub, where
users can lend money to each other without the involvement of banks.

Charitable crowdfunding (Donation-based Crowdfunding)

This type of crowdfunding is based on voluntary donations. People support social, medical
or educational projects without expecting any financial return.

The most well-known platform is GoFundMe, which is actively used to raise funds for
charitable causes. Planeta.ru is a Russian crowdfunding platform that raises money for social
initiatives and charity.

Rovalty crowdfunding (Royalty Crowdfunding)

A less common type of crowdfunding, in which investors receive a percentage of the
project's future profits. For example, musicians or filmmakers may offer investors a share of the
revenue from album or film sales. A good example is ArtistShare, a platform where musicians raise
funds to create albums and share a portion of future profits with investors.

Crowdfunding is still in its infancy in Kazakhstan, but its potential is growing thanks to the
digitalisation of the economy and the development of financial technologies. However, despite
growing interest in crowdfunding in Kazakhstan, this financing mechanism faces a number of
problems that limit its development. One of the key difficulties is low public awareness. Many
Kazakhstani citizens are unaware of the possibilities of crowdfunding or perceive it exclusively as
a form of charity, whereas in the US and Europe it has long been used to finance businesses and
start-ups. This is due to the lack of educational programmes and courses, the lack of successful
and widely known Kazakhstani cases, as well as low levels of financial literacy in alternative
financing methods.

Another serious problem is limited access to international platforms. Kazakhstani projects
cannot fully participate in major crowdfunding services such as Kickstarter and Indiegogo, as these
platforms do not support Kazakhstan as a region for registering campaigns. As a result, local
entrepreneurs lose the opportunity to attract foreign investment. To circumvent this restriction,
some projects are registered through third countries, such as the United States or the United
Kingdom, but this entails additional costs and legal complications. There are also intermediaries
who help launch crowdfunding campaigns on behalf of companies registered in supported
countries, but their services also require additional financial investment.

Inadequate legislative regulation creates additional barriers. Kazakhstan does not yet have
a clear legal framework regulating the activities of crowdfunding platforms and protecting the
rights of investors. The lack of mechanisms to protect investors from fraud, uncertainty regarding
the taxation of funds raised, and weak protection of the intellectual property of project initiators
all make this method of financing less attractive and increase the risks for both project authors
and their sponsors.

Mistrust of online platforms and internet financing also hinders the development of
crowdfunding in the country. Kazakhstanis traditionally prefer more familiar methods of financing,
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such as bank loans, government grants or the use of personal savings. Concerns relate to the lack
of government control over platforms, the risk that the project initiator will not fulfil their
promises, and the weak legal liability of campaign organisers.

In addition, Kazakhstan does not yet have a developed market for crowdfunding platforms.
Currently, there are only a few such services operating in the country, such as StartTime.kz and
Crowdfunding.kz, but their audience and functionality are significantly inferior to their
international counterparts, which limits their potential for raising large sums of money.

Despite these difficulties, crowdfunding in Kazakhstan has significant potential. In the
coming years, we can expect to see new solutions and initiatives aimed at promoting it. The
development of local crowdfunding platforms, the introduction of convenient functionality,
support for multi-currency payments, and integration with international payment systems will
help attract more users. It is also important to ensure investor protection, for example through
risk insurance and the use of escrow accounts, while the transparency of platforms can be
improved through public reporting and rating systems for campaign organisers.

The review by the Astana International Financial Centre and Dasco Group focuses on the
potential for development of the creative industry in Kazakhstan. In particular, experts note that
it has become one of the country's priorities in recent years. For example, the National
Development Plan of the Republic of Kazakhstan until 2029 emphasises the strategic importance
of creative industries for economic diversification and growth.

According to statistics, since 2017, the creative economy has grown 3.2 times in nominal
terms, but its contribution to the country's GDP remains relatively modest at around 1%.
Kazakhstan lags behind most developed countries in this respect, indicating significant potential
for further growth in the sector.

The largest "modern" creative industry in Kazakhstan, with a 38% share, is IT and video game
development: the GDP of this industry amounted to 459 billion tenge, with most of it coming from
software development. The rest of the modern industries account for only 138 billion tenge,
including television (99 billion), cinema (23 billion), photography (14 billion) and music (1.7 billion).

As for the "traditional" sectors, architecture, fashion and design remain the largest,
accounting for 24% of the country's creative economy GDP, or 286 billion tenge. This is followed
by cultural and leisure activities with 132 billion tenge, including theatres and concerts, as well as
libraries and museums with 81 billion and folk crafts with 60 billion tenge.

Business and employment in Kazakhstan's creative economy. In 2024, there were 41,800
businesses operating in the creative industries, of which 12,300 were legal entities and 29,500
were individual entrepreneurs. Over the past seven years, the number of entities has increased
2.7 times, accounting for 2% of the total number of registered economic entities. The number of
employees increased from 106,700 in 2019 to 141,500 by mid-2024.

Gross value added (GVA) of the creative economy in Kazakhstan. The indicator has shown
growth in recent years, reaching 1.2 trillion tenge in 2024.
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Note: Creative economy GDP (in billion tenge) and its share in Kazakhstan's GDP (in %), 2019-
2024.

Source: National Statistics Bureau of the Agency for Strategic Planning and Research of the
Republic of Kazakhstan

Government support can play a key role in the development of crowdfunding. The
development of a legal framework that protects the rights of investors and project initiators, the
introduction of tax incentives for entrepreneurs using crowdfunding, and the creation of
educational programmes will significantly increase confidence in this financing mechanism. One
example is the United States, where the Securities and Exchange Commission (SEC) regulates
crowdfunding platforms, ensuring transaction transparency and investor protection.

Astana and Almaty are the leaders in terms of the number of creative industry entities,
accounting for 67% of all legal entities in the industry.

Opportunities for the AIFC to develop Kazakhstan's creative economy. The Astana
International Financial Centre can strengthen its role in supporting creative industries in the
country. As of October 2024, 324 companies operating in this field, mainly in the IT sector, are
registered with the AIFC.

The analytical review by the Astana International Financial Centre and Dasco Group presents
five solutions proposed by the AIFC to create a dynamic ecosystem that promotes creativity and
entrepreneurship. These include:

- using the venture studio tool to stimulate innovation;

- creation of a venture fund at the AIFC to support start-ups, including creative projects;

- using the AIFC's intellectual property system to protect and manage creative assets;

- attracting crowdfunding for creative projects;

- tokenisation of assets.
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To increase trust in crowdfunding, successful cases must be actively promoted. Holding
conferences and forums, attracting well-known personalities such as bloggers and entrepreneurs,
and providing media support for start-ups that have successfully completed crowdfunding
campaigns can play an important role in shaping a positive image for this method of financing.

Another promising area is integration with blockchain technologies. The use of blockchain
will increase the transparency of crowdfunding platforms, eliminate fraudulent schemes, and
introduce smart contracts that automatically distribute the funds raised depending on the
fulfilment of the stated goals. For example, the Kickstarter platform migrated its infrastructure to
blockchain back in 2022, which increased the level of security and user trust.

Kazakhstan can also integrate into the global crowdfunding market by signing agreements
with international platforms and creating conditions for local projects to enter the global market.
This could include developing legal mechanisms for registering Kazakhstani projects on major
international platforms, attracting foreign investors through crowdfunding campaigns, and using
Kazakhstan as a hub for crowdfunding initiatives in Central Asia.

Although crowdfunding in Kazakhstan faces a number of serious barriers, its prospects look
promising. If favourable conditions can be created — developing local platforms, securing
government support, promoting successful cases and introducing new technologies — this
financing mechanism could become an important part of the country's economic system. In the
coming years, we can expect to see growing interest in crowdfunding, especially among young
entrepreneurs, start-up developers and social activists. This will allow Kazakhstan to participate
more actively in the global process of digital transformation and innovative development.

With the right approach, crowdfunding can become a powerful driver of small and medium-
sized business development, stimulate innovation processes, and contribute to the support of
socially significant initiatives. The combined efforts of the state, business, and society will help this
tool take an important place in the country's economy and form a new culture of entrepreneurship
and collective investment. In the coming years, we can expect to see active growth, especially in
areas such as technology start-ups, creative industries, charity and ecology. All this opens up new
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opportunities for both business and society, giving people the chance to participate directly in the
creation of meaningful projects and the shaping of the country's future.

o
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LIMDPOBBIE KAAPLI A1A YMHbIX
NPEANPUATUI «3EJIEHOW
SKOHOMMKM» KASAXCTAHA:
OCOBEHHOCTWV NOATOTOBKM U
YMPABNEHUA

Kupbacosa Jleitna labutoBHa
Yessenov University, [lokTopaHT 2 Kypca, Ol “locyaapcTBeHHOE M MeCTHOe ynpasaeHmne”

AHHOTaums. AHanm3 ponn unudpoBoro nepcoHana B obecnevyeHmn GyHKLUMOHMPOBAHUA U
Pa3BUTUA “YMHbIX” NpeanpuATUiA “3eneHon SKOHOMKKIK” B yCNOBUAX LMdPOBOM TpaHchoOpMaLmK,
NeKapboHM3aLUMN N MeHAWMXCA TPeboBaHWI pPbiHKa TpyAa , C YY4ETOM COBPEMEHHbIX Hay4YHbIX
OOCTMXKEHWUN, HOPMATMBHO - MPaBOBbIX JAOKYMEHTOB, aKTya/ibHbIX TEHAEHUMA CoUManbHO-
3KOHOMMYECcKoro pa3suTma Pecnybnukm  KasaxcTaH .ponbundpoBM3aUMiO  NepcoHana B
obecneyeHnn PyHKUMOHMPOBAHUA U Pa3BUTMA “YMHbIX” NpeanpuaTUin “3eneHol sKoHOMUKK” B
ycnoBuax undposor TpaHchopmaumm , AeKapboHM3aLUMM U MeHAILWMXCA TpeboBaHWN pbiHKa
TPYAa, C Y4ETOM COBPEMEHHbIX HayYHbIX AOCTMXEHUN N HOPMATMBHbIX TpeboBaHMit .MpaBoBble
[OKYMEHTbI, COBPeMeHHble TeHAEHUMW COLMANbHO - IKOHOMMWYECKOro pa3BuTua Pecnybauku
KasaxcTaH.

MccnepoBaHWe NpoBOAMTCA C MCMNOIb30BAHNEM CUCTEMHOTO M CPAaBHUTE/IbHOTO NOAXOA0B,
aHa/NM3a HOPMATWMBHO - MpPaBOBbIX [AOKYMeHTOB Pecnybnmka KasaxcTaH B  OTHOWEHMUM
uMdpOoBM3aLMM, PA3BUTUA UCKYCCTBEHHOrO MHTENNEKTa, nepexoda K “3eneHoi sKoHOoMMKKe” n
[OCTUXKEHMA YINepOAHON HEWTPaNbHOCTM, @ TaKKe aHa/iM3a COBPEMEHHbIX MCCnenoBaHui B
obnactu UMdPOBLIX 1 “3eneHblX” KomneTeHUn, 0bpasoBaHMa U pbiHKa TPyAa .

ABTOpPbLI AOKasann, 4To uUMdpoBas TpaHchopmauma M nepexon KaszaxctaHa K Honee
9KO/NIOTMYECKM YCTOMYMBOMN MOAENM PA3BUTMA CO3AAIOT KAuecTBEHHO HoBble TpeboBaHMA K
Yyenoseyeckomy Kanutany . Ans “ymHbIX” npeanpuatMii “3eneHoit 3KOHOMMKKM” Hea0CTaTOYHO
rOTOBWUTbL CMeuManmcToB, o0bnafatoWwmx TONbKO UMOPOBLIMMA UAW TONBKO 3KONOTMYECKUMM
3HaHMAMMK . HeobxoaMmo pa3BMBaTb KOMMIEKCHbIM Habop KOMNETEHLMIA: LMdPOBAs PAaMOTHOCTD,
paboTa C AaHHbIMM WU UCKYCCTBEHHbBIM MHTENNEKTOM, SKONOrMYECKOe MbllAeHMe, NOHMMaHWe
OCHOB COXpPaHeHWs pecypcoB .AekapboHM3aumsa, CnocobHOCTb K HenpepbiBHOMY OBy4YeHUIo U
CaMOCTOSATE/IbHOMY MOWUCKY TEXHONOTMYECKMX PELLUEHNA .

MoarotoBka UMGPOBLIX  CNEUMAnMCTOB  AnA  “3e/1eHOM  3KOHOMWKM”  [A0NKHa
PACcCMaTPMBATLCA KaK OA4HO U3 YCIOBUIA AOCTUKEHNA CTPATErMUecKux Lener KasaxcrtaHa , BKato4as
nepexo K HU3KOYIrNepoaHOMY Pa3BUTUIO U JOCTUMHKEHME YINepoaHON HelTpanbHocTK K 2060 roay

Ocoboe BHWUMaHMe yaenserca 0OHOBAEHMIO o0bOpasoBaTesbHbIX MNPOrpamm , Pas3BUTUIO
MAaPTHEPCKMX OTHOLUEHWM MeXay YHMBEPCUTETAMM W MPOMbILAEHHBIMM NPEANPUATUAMY
PACWMPEHMNIO MPAKTMKO - OPUEHTMPOBAHHOM MOATOTOBKM , PA3BUTUIO CUCTEMbI HEMPEPbLIBHOIO
06pa3oBaHMA M TMOBLIWEHWIO POAM  KOPMOPATMBHOTO OOyYeHWs . YnpaBieHWe TaKMmM
cneumnanmcTamm Takxe TpebyeT M3MeHeHMA TPAANUMOHHBIX NOAXOA0B : HEOOXOAMMO PaCLIMPATb
CaMOCTOATENbHOCTb PAabOTHUKOB , CTUMYAMPOBATb MHHOBALMOHHYHO WMHMLMATMBY , CO3/aBaTb
BO3MOXHOCTW ANA yAANEHHON TMBPUAHOM 3aHATOCTM , NPOdECCMOHAIbHOMO POCTa M NOCTOAHHOIO
NOBbILWEHMA KBAaNMDUKAUMM .
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KntoueBble cnoBa: uMdpOBaA 3KOHOMMKA, 3e/eHana 3KOHOMMKa, KasaxcTaH, umdposas
paboyasn cuna, 3eneHble HaBblKM, LMOPOBbIE HABbIKWM, MCKYCCTBEHHbIN MHTENNEKT, obpa3oBaHue,
4YeNoBeYEeCKM  KanuTan, HenpepbiBHOe o6pasoBaHWe, AekapboHM3auma,  yrieponaHas
HENTPaNbHOCTb.

BBEAEHWNE

B coBpeMeHHbIX YCA0BUAX KanuTas 4YeN0BEYECKOro Kanutana CTaHOBUTCA OAHMM U3
daKToOpOB KOHKYPEHTOCMOCOBHOCTN NpeanpuaTuiA . Ecan Ha MHAYCTPWANbHOM 3Tane pPasBUTUS
9KOHOMWKM 3DDEKTUBHOCTL BO MHOMOM COKpPaTUAacb No 0HbEMY MaTepMasibHbIX PECYPCOB M
NPON3BOACTBEHHbIX MOLLHOCTEM, TO B YCAOBMAX LMPPOBbLIX TpaHchopmaumin Bcé Oonbliee
3HayeHMe npuobpeTaloT 3HaHMA, HaBblKM, YMET B3aMMOAENCTBOBATb C  LMGOPOBLIMM
TEXHONOTMAMM U CAaMOCTOATENIbHO HAaXOAMTb HOBble CNOCODOLI PelleHnA NPOM3BOACTBEHHbIX 33aY.

OcobeHHO aKTya/lbHbIM Jl@aHHbIA BOMPOC CTAHOBMTCA ANA NPEeAnpUATUIA, KOTopble
OAHOBPEMEHHO  OCYLECTBAAT UMDPOBYIDO W 3KONOTMYECKytd TpaHchopmaumto. Takue
OpPraHM3aLmMy MOXKHO YCIOBHO OMpeaennTb Kak “yMHble” npeanpuaTns “3e1eHOn S3KOHOMUKK -
npeanpuATMA, Mcnonb3ylowme UMbpPoBblE TEXHONOMMWM, aBTOMATM3auUMio, OOAblUME AaHHbIE,
MCKYCCTBEHHbIN WHTENNEKT, CEHCOPHbIE CUCTEMbI W WHTENNEKTYyaNbHOE ynpaBieHne ANs
NOBbILIEHMA 3KOHOMMYECKOM 3DOEKTUBHOCTM MNPU OAHOBPEMEHHOM CHUMKEHWM HEraTMBHOro
BO3AEMCTBMA Ha OKPYKaloLLYyo cpeay.

NOna Pecnybnunkm KaszaxctaH 3Ta npobnema wumeeT ocoboe 3HaveHMe. KasaxcTaH
pacnonaraet 3Ha4yuTe/bHbIM MNPUPOAHO-PECYPCHbIM MOTEHLMANOM, a CTPYKTypa 3KOHOMMKM
MCTOPUYECKM XapaKTepm3yeTca BbICOKON POblo A06biBatOLLEN MPOMbILNEHHOCTU, SHEPTETUKM,
MEeTaNNypPrumn, TPAHCNOPTa M CeNbCKOro X03aMCcTBa. Mo3aToMmy nepexoq K pecypcocbeperatolen u
HWU3KOYrNepoaHOM MOAENN Pa3BUTMUA NPeanoaaraeT He TO/IbKO BHeAPEHME HOBbIX TEXHOI0MMI, HO
1 ryboKkoe nameHeHne TpeboBaHMit K paboTHUKaM.

B 2013 roay B KasaxcTtaHe Oblna yTBep:kaeHa KoHuenuma no nepexoay Pecnybamku
KazaxctaH K “3eneHon 3KoHOmMKe”. [JOKYMeHT onpeaenvn HeobxoAMMOCTb CUCTEMHOWN
TpaHCHOPMaLMM SKOHOMUKM C YYETOM MOBbILLEHMA BAAarococTosHUA HaceneHmsa, abdeKTUBHOro
MCNO/Nb30BAHMA PECYPCOB M CHMMKEHMA HAarPy3KM Ha OKPYrKatoLLyto cpeay.

Cneaylowmm BaxKHbIM 3TANoOM CTano yTBepxaeHne CTpaTernm AOCTUMNKEHMA YINepoaHOM
HenTpanbHocTM  Pecnybamkm  KasaxctaH Ao 2060 roga. Crpaterms  npeanonaraet
nocnefoBaTesNbHyt0  TpaHCOOPMALMIO  SKOHOMWMKM  C  YY4ETOM  KAMMATUYECKUX  PUCKOB,
TEXHO/NIOMMYECKOrO Pa3BUTUA, IKOHOMMYECKOM 3GGEKTUBHOCTM M COUMabHbIX MNOCNeACTBUA
nepexoaa.

OpHoBpemeHHO KasaxcTaH aKTMBHO pas3BMBaeT  UMOPOBYID  UHPPACTPYKTYpPY U
YeNoBEeYECKMI KanuTai. KoHuenuus pa3BUTMA UCKYCCTBEHHOMO MHTennekTa Ha 2024-2029 roabl
OTAENbHO  BbIAENSET 4YEe/IOBEYECKMM KanuTa/ll Kak O4HO M3 K/OYEBbIX  HamnpasiaeHWUN
rocyapCTBEHHON NOAUTMKK B chepe NN.

Takmum obpazom, undbpoBM3aLMa M SKOAOTM3aLMA IKOHOMMKN Ka3axcTaHa pa3BMBAOTCA He
M30/IMPOBAHHO APYr OT Apyra. HaobopoT, UMEHHO UX coveTaHne GOPMUPYET HOBOE NMPOCTPAHCTBO
Cnpoca Ha cneumanmncTos.

CoBpeMeHHbIM paboTHMK “ymHOro” npeanpusaTUa  OO/KEH He TMPOCTO  BbIMOAHATb
YCTAaHOBNEHHYIO TexHonornmyeckyto onepaumto. OH AO/MKEH ymeTb paboTaTb C AaHHbIMMK,
MCNONb30BaTb LMPPOBbIE MHCTPYMEHTbI, MHTEPNPETMPOBATb NOKa3aTenn NPON3BOANTENBHOCTM U
aKonornyeckon 3pdeKTMBHOCTHU, B3aMMOAENCTBOBATb C aBTOMATM3MPOBAHHbLIMM CUCTEMAMM U
MCKYCCTBEHHbIM WMHTENNIEKTOM, BbIABNATb BO3MOMHOCTM COKpalLeHMA NoTpebneHns sHeprum u
pecypcos.
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CnepoBaTenbHO, BO3HMKAET HeObXxoAMMOCTb GOPMUMPOBAHMA HOBOTO TUMNA CNeunanmcTa-
LUMbpoBOro Kaapa “3eneHol aKOHOMMKK”, codeTatolero NnpodeccMoHanbHble 3HaHWA, UMdpPoBbIe
KOMNETEHLMU N IKONOrMYECKOe MblLUEHMeE.

PE3Y/IbTATblI NCCNEOOBAHUA

Lundposm3aumsa n “3eneHas skoHommnKa” KazaxctaHa

MNepexod K UMPPOBOM IKOHOMMKE NpeanosiaraeT U3MeHeHue cnocoboB NPOM3BOACTBA,
ynpaBneHuna, KOMMYHUKaAUMM U MCNONb30BaHNA pecypcoB. LiMdpoBble TEXHONOMMM NO3BONAKOT
cobunpaTb M aHaNM3MPOBaTb 3HAUNTENbHbIE 06BbeMbl MHGOPMALLMKM, aBTOMATM3MPOBATb OTAE/bHbIE
onepauum, NPOrHo3MpoBaTb cocTtosHWe obopyaoBaHMA, OMNTMMM3MPOBATL  JIOTUCTUKY WU
KOHTPOIMPOBATb NPON3BOACTBEHHbIE MPOLLECChI.

B ycnoBusax “3eneHor s3KOHOMWKM” 3TM BO3MOXKHOCTM MNPUOOPETaoT AONOAHUTENIbHOE
3HayeHue. LunbpoBble TEXHONOTMM MO3BONAIOT HE TONbKO MOBbLICUTb MPOM3BOAUTENBHOCTb
NpeanpuATMA, HO M KOHTPOIMPOBATL Ero BO3AEMNCTBME Ha OKPYKAIOLLYHO Cpeay.

Hanpumep, undpoBble cMCTEMbI MOTYT MCMOAb30BATLCA AN1A:

- MOHUTOpPMHra NOTPebAEHMNA INEKTPOIHEPTUM;

* KOHTPO/IA pacxoa BoApbl;

- yNnpaBaeHMA Npomn3BOACTBEHHbIMK BbIOpOCamU;

- MPOTrHO3MPOBAHMA TEXHWUYECKOrO COCTOAHMA 060pya0BaHMUA;

- ONTUMM3ALMN TPAHCMOPTHBIX MAPLUPYTOB;

- yNpaBaeHuA OTX04aMK;

* MOHUTOPMHIA COCTOAHMA CENbCKOXO3ANCTBEHHbIX 3E€MENb;

* MIHTENNeKTyaIbHOro ynpaBaeHua 34aHNAMMY;

- MPOrHO3MPOBAHMA NPON3BOACTBA 31EKTPOIHEPTMM N3 BOZOOHOBNAEMbIX MCTOYHUKOB;

- GOPMMPOBAHMA SKONOTMYECKON OTHETHOCTY;

- OLLeHKM YrNepoaHOoro cneaa NPoayKLUmu.

B KasaxctaHe yxe chopmmpoBaHa cucTeMa CTAaTUCTUHECKOTO MOHUTOPWMHIA NOKasaTenem
“3eneHolt  3KOHOMMKK”,  BKAlOYalOWAA  MoKasaTenn  YyrnepoAHOM M 3HEepPreTUYecKom
NPOM3BOAMTENBHOCTW, 3HeproemkocTn BB, [onM 2aN1eKTpo3HeprMm K3  BO30OHOBAAEMbIX
MCTOYHMKOB, 06pa3oBaHmA 1 NnepepaboTKM OTXOA0B, MPON3BOAUTENBHOCTM U HArpPy3KM Ha BOAHbIE
pecypcsbl.

CnepoBaTenbHo, AEATENbHOCTb  MNPeAnpuATMA  MNOCTENEHHO CTAaHOBUTCA OOBEKTOM
OAHOBPEMEHHOTO 3KOHOMMYECKOTO M 3KONIOTMYECKOro n3mepeHma. PaboTHMK HOBOTO MOKONEHUA
[ONKeH NoOHMMaTb 06a 3TUX N3MEepeHUA.

OcobeHHO aKkTyanbHO 3TO A5 TaKMX OTpaciaei KasaxctaHa, Kak:

. HedTerazoBasd NPOMbILLNEHHOCTb;

. TOPHOA06bIBaAOW,AA MPOMBbILLINEHHOCTb;
. MeTannyprma;

. 9/1IEKTPO3HEPTETHKA;

. BO30HOHOBASIEMAA IHEPTETUK];

. Ce/IbCKoe X03AMCTBO;

. BOIHOE X03AM1CTBO;

. CTPOUTENbCTBO;

. TPAHCMNOPT N NOTUCTUKA;

10. ynpaBneHne oTxo4amm;

11. ropoackasa MHPPACTPYKTYpa;

12. npomblWwNeHHasn aBTOMaTM3aLUMA.

B 3Tux cekTopax umbpoBas TpaHCchopMauma HENOCPEACTBEHHO CBA3aHa C MOBbILIEHMEM
3PPEKTUBHOCTM MCNONBb3OBAHUA NPUPOLAHbIX PECYPCOB.

OcobeHHOCTM YenoBeYeCKoro KanuTana “ymHoro” npeanpuatns

O 00 J O UL B WN -
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Ona  KasaxcTaHa o0cobeHHO Ba)KHO TMOHWMMATb, 4YTO UMdpoBas TpaHchopMauma
npeanpuATMA He MOXKeT ObITb CBeAeHa UCKIOUMTENbHO K 3aKyMNKe NPorpaMmmMHoro obecneveHus,
060pYA0BaAHNA NNM BHEAPEHMIO MCKYCCTBEHHOIO MHTENNEKTA.

Ecnu opraHunsauma npmuobpeTtaeT coBpemeHHoe 060pya0BaHNE, HO COTPYAHUKN HE yMetoT
3GGEKTUBHO MCMOMb30BATb €r0 BO3MOMKHOCTM, UMPPOBAA MHBECTUUMA He O3eT OXKMAAEMOro
pesynbTaTa.

Mo3TOMYy 4YenoBEYECKMI KanuTan HeobxoAMMO PaccMaTpMBaTb KaK CBA3ylOLLee 3BEHO
MEXK Y TEXHONOTMEN N SKOHOMMUYECKMM PE3Y/IETATOM.

CoBpeMEHHbIN cneumannct AomKkeH o0bnaaatb OAHOBPEMEHHO HECKONbKMMK Tpymnnamm
KOMMEeTEeHLMN.

PucyHok 1. OCHOBHble 371eMEeHTbl MOArOTOBKU LMPPOBbLIX KaApoB Ana  “YMHbIX”
npeanpuATUiA “3eneHON 3KOHOMMKKN” KasaxcTaHa

OCHOBHbIe 3/1eMEeHTbl MOArOTOBKU LMPPOBbLIX KaAPOB A1A “YMHbIX” NpeanpusTui
“3eneHo aKOHOMMKK” KazaxcTaHa

IudpoBbIle KOMIIETeHIIUU
pabota c gaHHbIMEH — VIV — aBTOMaTH3arysi — [U(POBLIe I1aTHOPMbI

v

JKoJjiorHYecKue KOMIIeTeHIIUHU

pecypcoc6epe>KeHMe — I,ELEKap6OHI/1361L[I/IFI — 5KOJIOThUeCKUH MeHe/PDKMEeHT
v

HPO(bCCCPIOHaJleLle KOMIIeTeHIIUU

Crielrqua/iIm3MpoBaHHbIE 3HAHUSA KOHKPETHOﬁ OTpac/inu

v

KOMHQTEHHHPI HelpepbIBHOI0 Oﬁy‘IEHHﬂ

CaMOOGpaBOBaHI/IE — IIOBLILIIE€HHEe KBaIIl/Iq)I/IKaL[I/II/I — OCBOEHHe HOBBLIX TeXHOJIOTHH

< J
v

~
I/IHHOBaHHOH}lbIE H CcollMa/IbHbI€ KOMIIeTeHI{HU

KOMaH/Has pa60Ta — UHULIUATUBHOCTb — KOMMYHUKALIUA — INPOEKTHOE MBILIIEHUE
J

v

IMonHoLeHHBIN UGPOBOH Ka/Ip «3e/1eHOH SKOHOMHUKI»

MMeHHO coYyeTaHWe AaHHbIX KOMMOHEHTOB MO3BO/SET TFOBOPUTb O MOArOTOBKe
NO/IHOLEHHOrO LMPPOBOTo Kaapa “3eneHON SKOHOMUKK .

OCHOBHbIE COCTABNAAKOWME NOATrOTOBKK CNELMANNCTOB

1. CneumanbHble 3HaHUA B 0b61acTn “3en1eHOM S3KOHOMUKN”

MepBOiN COCTaBAANLEN MOATOTOBKM CNEUManmcTa A0/KHbl CTaTb 3HAHUA O NMPUHLMNAX
YCTONYMBOrO M HU3KOYINEPOAHOIO Pa3BUTUA.

PaboTHUK A0KEH MOHUMATb:

- CYWHOCTb “3e/1eHON 3KOHOMUKK”;

- MPUHLMMbI PALMOHAbHOTO UCMO/1b30BaHMA NPUPOAHbLIX PECYPCOB;

- OCHOBbI 3HEProsdpGeKTUBHOCTY;

- OCHOBbI 06PALLEHMA C OTXOAAMMU;

- 3Ha4YeHue BO30OHOBAAEMbIX MCTOYHMKOB IHEPTUN;

- MPUHLMNbI LMPKYNAPHOM SKOHOMUKM;

* OCHOBHble HanpaB/ieHWa AekapboHM3aLmm;
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- KNIMMaTUYECKNE PUCKK;

- OCHOBbI 9KO/IOTMYECKOTO MEHEAKMEHTA;

- B3aMMOCBA3b IKONOTMYECKMX N IKOHOMUYECKMX MOKa3aTenemn.

[na KasaxctaHa 310 0cOBeHHO BaXKHO B CBA3W C peanusaumen CTpaTermm AOCTUMKEHUA
yrnepoaHon HenTtpanbHocTn Ao 2060 roaa.

CneumanucTt nNpeanpuATMA O0/KEH MOHMMATb, YTO 3KoNormyeckana 3QGeKTUBHOCTb He
ABNAETCA MCKNKYUTENbHO 3afadveln 3sKkonormyeckoro otaena. OHa CTaHOBWUTCA  4acTbto
NPOM3BOACTBEHHOTO, GUHAHCOBOrO, MHBECTULMOHHOIO M KaZPOBOr0 YNpaBaeHMA.

2. Undposblie kKomnetTeHLMK

BTopoi BarKHeNLLEeN COCTaBNAOLWEN ABNAIOTCA UMPPOBbIE KOMMETEHUMMN.

Ba3oBOro ymeHuA MNonb30BaTbCA OPUCHBIMM MPOTrPaMMaMu yxKe HeAoCTaToyHo. [nd
“YMHOro” npeanpuaTMa HeobXoAMMbl CMELMAIUCTbI, KOTOPblE CMOCOOHbI PaboTaTh C LUDPOBLIMM
cMcTeMaMm HenocpeacTBEHHO B paMKax CBOeM NpodeccnoHanbHOM AeATeNlbHOCTH.

K TaKMM KOMMNeTeHUMAM MOXKHO OTHECTU:

- @HaNN3 AaHHbIX;

- MCNONb30BaHMe LUMdPOBbLIX NNaTGOPM;

- paboTa c 061a4YHbIMU TEXHONOTUAMM;

- NPUMEHEHME UCKYCCTBEHHOMO MHTENIEKTA;

* BU3yanmn3auma AaHHbIX;

- OCHOBbI MHPOPMaLMOHHON Be30NacHOCTY;

- paboTa C aBTOMATM3NPOBAHHbIMW CUCTEMAMMU;

- UMdbpoBOe MOAENNPOBAHME;

* ICNONb30BaAHME CEHCOPHbIX TEXHONOTUN;

* LMPPOBON MOHUTOPUHT MPON3BOACTBEHHbIX MPOLLECCOB.

KoHuenums pa3BUTMA WMCKYCCTBEHHOrO WHTennekta KasaxctaHa Ha 2024-2029 roabl
npeAycMaTpMBaeT pa3BUTME YeN0BEYECKOro KanmuTana Hapady C  pas3BUTMEM  [AaHHbIX,
MHPPACTPYKTYPbI, HAY4YHbIX UCCAeA0BaHMIA U peryanposaHmna NI,

Takmm obpasom, umdposasa NOArOTOBKA KaAPOB [AO/KHA PACCMATPMBATLCA He Kak
AOoNoNHUTeNbHAA obpasoBaTeNibHaA yC/ayra, a Kak HeobXoAMMbI KOMMOHEHT COBPEMEHHOMN
npodeccnoHanbHOM NOAroTOBKM.

3. PopMMPOBAHME IKONIOTUYECKM OPUEHTUPOBAHHOMO NOBEAEHMA

Hannume TeopeTMyeckmx 3HaHWi camo no cebe He rapaHTUPyeT 3SKONOrMYecKu
OTBETCTBEHHOr0 NoBeAeHMA PaboTHMKaA.

Heobxoamnmo dopmmpoBaTh y creumanmcta NnoHMMaHMe HenocpeacTBEHHOM CBA3M MeXKay
9KO/IOMMYECKOM OTBETCTBEHHOCTbLIO M 9KOHOMMYECKON 3DDEKTUBHOCTLIO NPeaAnpUATUS.

Hanpumep, COTpYAHWUK A0MKEH MOHMMATb, YTO:

- epepacxo/ sHeprum ysenmymaaeT cebecTtoMMmoCcTb NPOAYKLUNN;

- YTEYKM BOAblI MPUBOAAT HE TONIbKO K 9KONOTMUYECKMM, HO M K SKOHOMUYECKMM NOTEPAM;

- MPON3BOACTBEHHbIE OTXOAbl MOTYT NPeACTaBAATb CODOM HEMCNOIb30BAHHbIN Pecypc;

- 3ObITOYHbIE TPAHCMOPTHbIE ONEpPaLMM YBENMYMBAIOT PACXOAbl M BbIDPOCHI;

HeaddeKkTMBHOE 00OOPYAOBaHME CHMXKAET MNPOM3BOAMTENbHOCTb W MOBbIWAET
3KONOTNYECKYHO HarpysKy.

Takmm 06pa3om, 3KONOTMYECKOe MblleHMe [AO0/KHO NpeBpaliaTbcA B 4acTb
npodeccnoHaNbHOro MbiLLIEHWA.

Ocoboe 3HayeHMe 3TO MMeeT [ANA npeanpuATUiA  KasaxcTaHa, OCyLWEeCcTBAAOULMX
NeATeNbHOCTb B PErMoHax C BbICOKOM Harpy3kol Ha BOZHble, 3eMe/ibHble WU 3HepreTuyeckmne
pecypcsbl.

MccnepoBaHma no KasaxcTaHy NOKasblBaOT, YTO pa3BuTME “3eneHblx HaBblkoB” TpebyeT
bonee rnyboKOro  BKAKYEHMA  3KOMOrMYyeckon npobnemaTvkm B obpasoBaHMe K
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npodeccnoHanbHy MOAroTOBKY, MOCKOAbKY camu no cebe npeacTaBneHWs paboTHMKOB 06
3KO/NIOTMYHOCTM HE BCEr/a 03Ha4atoT Haanume HeobxoanMmblXx NPOGECCMOHANbHbBIX KOMNETEHLNA.

4. HaBblki camoobyyeHuna

YeTBEpPTOMN COCTABAAIOLLEN ABNAIOTCA HAaBbIKM HENPEPLIBHOrO 06pa3oBaHMA.

CoBpemeHHana UndpoBaa TEXHONOTMA MOXKET MU3MEHUTHCS 33 HECKOJIbKO /1ET, @ MHOTAA - 33
HEeCKONIbKO MecAueB. [loaTomy o6pa3oBaHMe, MOJiyYEHHOE B YHUBEPCUTETE, HE MOXKET
PAaCcCMaTPMBATLCA KaK OKOHYaTebHasA npodeccnoHabHan NoAroToBKa.

CneumnanuncT A0MKeH NOCTOAHHO:

* U3y4aTb HOBblE TEXHOOTUM;

- OCBaMBaTb LMPPOBbIE MHCTPYMEHTbI;

- MOBbIWAaTb KBaANbUKaLMIO;

* aHa/NM3MPOBATb NAyYlUMe NPaKTUKK;

- MPOX0OAMNTb KPAaTKOCPOYHbIE KypCbl;

- y4acTBOBaTb B NPOPECCMOHaNbHbIX COODLLLECTBAX;

- CaMOCTOATENbHO M3y4aTb CMELManM3nPoOBaHHYIO NTepaTypy;

- MPUMEHATb HOBblE 3HaHWA HeENOCPeACTBEHHO Ha paboyem mecTe.

B KasaxcTaHe 04HMM M3 MHCTPYMEHTOB TaKOro noaxoAa ABNAAETCA pa3BMUTME NAATHOPMbI
Skills Enbek, nHTerppoBaHHOM C 3KOCUCTEMOM DNEKTPOHHOM OupkKn Tpyda. Mpu noaaepskke
MPOOH Ha nnatdopme paclumpancs Habop oHNaMH-KypcoB, B ToM Ymcae no Data Science, Python,
MHPOPMALMOHHOM He30NacHOCTM, ynpaBaeHMo NpoayKTamm n HR.

CnenoBatenbHO, KOHLUENUMA HenpepbiBHOrO 00pa3oBaHWA NOCTENEHHO CTAHOBMTCA
Ba*KHEMLIMM 3/1EMEHTOM PaA3BUTMA YE0BEYECKOrO KanmuTana KasaxcTaHa.

KomneteHuumn XapaKTepucTuKa
Mcnonb3oBaHWe  KOMMNbOTEPOB,  UMGPOBbLIX  NAaTGopMm,
basoBble uMppoBbIe OOUCHBIX NPOrpamm, MHOOPMALIMOHHbBIX CUCTEM U COBPEMEHHbIX
CpeacTB KOMMYHUKaLMK

Cbop, obpaboTKka, BM3yanmMsauUMa MU MHTepPNpPeTaums AaHHbIX

AHanuTnyeckue .
N5 NPUHATUA peLleHui
Mcnonb3oBaHue ndPOBbLIX MHCTPYMEHTOB n
MpodeccroHanbHble 4 ¢UIO . Py
cneumannm3mpoBaHHbIX TEXHOIOTUIA B KOHKPETHOM OTPac/Iu
MoHMMaHWe NPUHUMMNOB pecypcocbepeskeHns,
JKonornyeckume SHEepProapPeKTUBHOCTH, AexkapboHmsaumm n 3KON0TUYECKoro
MEeHedXMeHTa

icnonb3oBaHME WHCTPYMEHTOB MCKYCCTBEHHOTO WHTEA/NEKTa
NA aHaNM3a, NPOrHo3MpPoOBaHMA U ONTUMM3ALLMM NPOLLECCOB

SbdeKTMBHAA KOMMYHMKALUMA C KONNEraMMn, PYKOBOAUTENAMM,
KNMEeHTamMM 1 NapTHepamu B LMdpoBoOM cpeae

CnocobHOCTb CaMOCTOATENIbHO MOJy4aTb HOBble 3HAHWUA U
MCNoab30BaTb LMPPOBbLIE pecypcbl AN NOBbILLEHUA KBAANPUKAL MM

CnocobHOCTb HaxoAWTb HOBble pelweHusa, WMHULMMPOBATb
M3MEHEHWA N Y4aCTBOBATb B TEXHONIOTMYECKUX MPOEKTaX

Mcnonb3oBaHMe UMPPOBbLIX MHCTPYMEHTOB A/1A NIAHUPOBAHMS,
KOHTPO/IS M OLLEHKMN AeATeNbHOCTM PaboTHMKOB

Yyactve B MEXAMCUMNAMHAPHBLIX MNpPOeKTax unbposBon u
9KON0rMyeckomn TpaHchopmaLmm

dbdPeKTnBHOE COYETaHWE AaHHbIX KOMMETEeHUMN No3BOAUT cHOpPMMPOBaTb PabOTHUKA,
CNOCOBHOrO He TONbKO BbINOAHATL NpodeccMoHanbHble 06A3aHHOCTW, HO M y4acTBOBATb B
TEXHONIOrMYEeCKON MoAePHM3ALNN NPeaNPUATUA.

NN-komneTeHUnn

CounanbHble

Ob6pa3soBaTe/ibHble

MHHOBauMOHHHe

ynpaBnqueCKme

[MpoeKTHbIe
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OCOBEHHOCTV NOArOTOBKM KAPOB B KA3AXCTAHE

OaHoM 13 rnasHbIX Npobiem NOAroTOBKM KagpoB ANA “yMHbIX” npeanpuaTnin ABNAeTCS
HECOOTBETCTBME MEXK/Y CKOPOCTbIO TEXHONOMMYECKOro Pa3BUTUA M CKOPOCTbO OBHOBAEHMA
obpasoBaTe/ibHbIX NPOrPamm.

MpeanpuaTUA MOTYT BHEAPATb WMCKYCCTBEHHbIM WHTENNEKT, MPOMbILLAEHHbIA UHTEPHET
Bellel, aBTOMaTM3NMPOBAHHbIE CUCTEMbI KOHTPONA, UMGPOBbIE ABOMHUKM U MHTENNEKTyasbHble
CcUCTEMbI ynpasieHusa 6ObicTpee, Yem obpasoBaTe/ibHble OpraHM3alMM YCreBaloT BK/IKOYATb
COOTBETCTBYIOLIME KOMMETEHUMN B y4ebHbIE MAaHbI.

B pe3ynbTaTe BO3HMKAET Pa3pbiB Mexay:

obpasoBaHnem —> KBanPuUKaLUmen BbiNyCKHUKA — TpeboBaHUAMM NpeanpusaTus.

[na COKpalleHWA [OaHHOro pa3pbiBa HEOOXOAMMO YCWMAUTb B3aMMOLENCTBME MeXay
YHMBEPCUTETAMM, KONNeAKamMM, HayYHbIMM OpraHM3auUMAMM, TOCYAapPCTBEHHbIMM OpPraHamm u
H13Hecom.

OcobeHHO NepcneKkTMBHbLIM ABNAETCA CO3[4aHNE COBMECTHbIX 06pa30oBaTe/ibHbIX MPOrpaMm
npeanpuATUIA N YHUBEPCUTETOB.

Hanpumep, ans aHepreTM4eckoro NpeanpuaTMa MoXHO CGOPMMPOBATL MPOTrPaMMY:

“Llndposan sHepreTMka + BO30OHOBAAEMARA IHEPreTUKA + MCKYCCTBEHHbIA UHTENNEKT +
9KOIOMMYECKUN MEeHEIKMEHT” .

[na ropHoa06bIBatOWEro NPeAnpuUATHA:

“Undposan gobblva + aBTOMaTM3aLMA + aHaAM3 JaHHbIX + 3KoN0rMyeckaa besonacHocTy”.

[na cenbCcKoro xo3amncrea:

“LlndpoBoe cenbckoe XO3AMCTBO + CMYTHMKOBLIM MOHUTOPUHI + WCKYCCTBEHHbI
WHTENNEKT + pauMoHaibHOe MCNOb30BaHMe BOAbI M 3eMenb”.

[na ropoackon MHGPaCTPYKTypbl:

“YMHbIN ropog, + 3HepProspPeKkTMBHOCTbL + LMPPOBOE yNpaBieHWE + 3SKOMOrMYECKUi
MOHUTOPUHT”.

TakoM noaxoZ MNO3BOMUT YMTM OT MOAFOTOBKWM Y3KMX CMeumanmctoB u chopmMmpoBaTb
CNeumanmcToB HOBOro MEXANCUMNANHAPHOrO TMNa.

PETMOHANIbHAA CINEUMPUKA KASAXCTAHA

Mpy NOAroTOBKE KaApoOB HEOOXOAMMO YYMTbIBATb CYLLECTBEHHbIE PA3IUUYMA MEXaY
permoHamm KasaxcraHa.

[na KpynHbIX ropoaos - AcTaHbl M AAMaTbl - OCOBEHHO aKTyasbHbl LMbPOBbIE YCAYTH,
MCKYCCTBEHHbIN MHTENNEKT, QUHTEX, YMHbIE 3aHMA, NHTENNEKTYaIbHAA TPAHCNOPTHAsA cUCTeMa U
uMdpoBOE rocyaapCTBEHHOE yrpaBieHKe.

[Ons KaparaHanHckon, ¥abitay, [aBnoaapckon U Apyrux MHAYCTPUanbHbIX TEPPUTOPUIA
ocoboe 3HayeHune nmetoT undposmsauma MPOMbILEHHOCTH, aBTOMaTM3aLUMS,
3HEepProaPpPeKTUBHOCTb, IKONOTMYECKMN MOHUTOPUHT U AeKapboHn3aLma.

[na 3anagHbix perMoHoB KasaxcTaHa BayKHbIMK HanpaBAeHUAMW ABAAOTCA UMbpoBas
TpaHchopmauns HepTerasoBom OTPAC/IN, CHUMKEHME YTAEPOAHON MHTEHCUBHOCTM, 9KOI0TMYEecKan
6e30MacHOCTb M Pa3BUTME HOBbIX IHEPTETUYECKMX TEXHOIOTUIA.

ONA OXKHbIX M CENbCKOXO3AMCTBEHHbIX PErnMoHoB ocobyto ponb urpatoT umdposoe
CeNbCKOe X03AMCTBO, YNpaBaeHWe BOAHbIMM Pecypcamm, MOHUTOPUHI 3eMeNb, MHTENNEKTYabHOE
opolleHne 1 nosblleHne 3dGeKTUBHOCTU MCMNONb30BAHMA CENbCKOXO3ANCTBEHHbIX PECYPCOB.

CnepoBatenbHO, eAMHas rocyAapCTBEHHAA CMCTEeMa MOArOTOBKM KaApoB AO/KHA
[ONONHATLCA PErMOHANbHOM cneumanmnsaumen.

POJ1b OBPA3OBATE/IbHbIX OPTAHU3ALINM

YHUBEPCUTETbI U KONNEOXKN OOMKHbI NEPENTU OT NPEUMYLLECTBEHHO ANCUMNAMHAPHOTO
NOAXOAA K MEXAMCUMNANHAPHON MOAENN NOATOTOBKM.
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BmecTo pasaeneHua:

IT-cneunannct = 3KOAO0Tr = UHKEHEP —> SKOHOMUCT

HeobxoamMmo GopMMpPOBaTL:

UMPPOBOM CNEeUMannCT, NOHMMAOWMI SKOHOMMYECKME N IKONOTUYECKMEe NOCNeACTBUA
NPUHMMAEMbIX PeLlEHN.

[ns aToro uenecoobpasHo:

. BK/t0YaTb OCHOBbI “3e/1eHON 3KOHOMMKN” B MPOrpammbl NOAroTOBKM IT-cneumanmcros;
. BK/ItOYaTb UMPPOBbIE TEXHONOTMMN B IKONOTMYECKME U MHKEHEPHbIE MPOrPamMbl;

. Pa3BMBaATb AMCLMMNIMHBI MO UCKYCCTBEHHOMY UHTENNEKTY;

. C03aBaTb NabopaTopum LMPPOBOro MOAENNPOBAHMSA;

. Pa3BMBaTb NPOEKTHOE 0byYeHue;

. YBENNYMBATbL KOZIMYECTBO NPAKTUK Ha NpeanpuATUAX;

. NpUBNEeKaTb NpeacTaBMTenein bunsHeca K paspaboTke 06pa3oBaTebHbIX NPOrpamm;

. MICNONb30BaTb PeabHble NPOM3BOACTBEHHbIE aHHbIE B y4eOHbIX MPOEKTaX;

. Pa3BMBATb MUKPOKBAMPUKALIMM M KOPOTKME NPOrpamMMmbl MeEPENOArOTOBKM;

10. co3gaBaTb NPOrpammbl MOBbLIWEHUA KBaANPUKALMK A1A AeNCTBYIOWMX PabOTHMKOB.

Ocoboe BHMMaHME HeObxoAMMO yaenATb npenodasatenim. HeBO3MOXHO NOAroTOBUTb
cneumanncTa Ans UMPPOBOM 3KOHOMMKKM, eCnu npenofasBateNb CaM He MMeeT A0CTaTOYHOro
YPOBHA UMPPOBLIX KOMMNETEHLMIA.

YMNPABNEHNE LLMOPOBBIMU KALAPAMU HA “YMHbIX” NPEANPUATNAX

MoAroToBKa KBa/NMOUUMPOBAHHbLIX KAZpoB caMa MNo cebe He rapaHTUpPyeT MX
3QPEKTUBHOrO MCNONb30BaHWA. He MeHee Ba*KHbIM BOMPOCOM ABAAETCA yNpaBAeHWe TaKMMM
COTPYAHMKAMMU.

Lindposble cneumanuctbl mmetoT pAag ocobeHHocTel. OHWM, KaK MNPaBWIO, LEHAT
BO3MOXHOCTb NPOdECCMOHANBHOIO Pa3BUTUA, CAMOCTOATENbHOCTb, Y4acThe B MHHOBALMOHHbIX
NPOEKTaxX 1 BO3MOXHOCTb CAMOCTOATENIbHO BbIOMPATb MHCTPYMEHTLI PeLleHna 3a4au.

Mo3ToMy TPaAMLUMOHHAA MOAeb YNpPaBAeHMA, OCHOBAHHAA UCKAOYMUTENBHO HA KECTKOM
KOHTpOAe, ANA TakMx paboTHNUKOB MOXKeT OblTb HeEAOCTAaTOYHO 3POEKTUBHOMN.

MOXHO BblAeNUTb cneayowme o0cobeHHOCTM ynpaBaeHua UMOPOBLIMK  KaZpamu
“3eneHoi aKoHOMMKKN” KasaxcTaHa.

1. MNoBblWeHNe YPOBHA A0BEPUA K CNEeLnanncTam

PaboTHWKam HeobxoaAMMO NpeaoCTaBAATb ONPeAEeNEHHYIO CTeNeHb CAaMOCTOATEIbHOCTY.

Ecan coTpygHWK oTBedvaeT 3a UMbPOBYO ONTMMM3ALMIO NPOM3BOACTBEHHOMO NpPOLEecca,
emy cneayeT nNpefoCTaBNATb BO3MOMHOCTb CaMOCTOATENbHO aHanM3MpoBaTb npobaemy w
npeanaraTb peleHuns.

3T0 cnocobcTBYET PAa3BUTUIO OTBETCTBEHHOCTU M MHULMATUBHOCTMU.

2. PasButre rubpmaHon nu AMCTaHUMOHHOM PaboTsl

Lindposm3auma no3BoNAET BbINOAHATL 3HAYUTEbHYIO YaCTb aHANIMTUYECKMX, MPOEKTHbIX U
yrnpaBaeHYeckMX GYHKLUMI AUCTAHLMOHHO.

[na KazaxctaHa 3TO0 0COHBEHHO aKTyasibHO C y4eTOM TePPUTOPMANbHOM MPOTAXKEHHOCTH
CTPaHbl.

BbICOKOKBAaNMOUUMPOBAHHbIN CNELMANUCT MOMET HaXOoAMTbCA B OJHOM pPEervoHe, a
undposaa KomaHaa AN NpeanpuATHE - B APYrOM.

MoaTomy passuThe TMHBPUAHBIX GOPM 3aHATOCTM MO3BOAAET NPEeANnPUATUAM PaACLUMPATb
reorpaduto NOMCKa KaZpos.

3. CTMMyIMpOBaHMe CaMmopasBUTUA

PaboTHMKY HEOHXOAMMO NPeAOCTaBMUTb BO3MOXKHOCTb 0Oy4YaThCA HE TO/IbKO 3a Npeaenamm
npeanpuATMA, HO U HEMNOCPeACTBEHHO B paMKax paboyero npouecca.

O 00 J O Ul B WN -
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SPDEKTUBHBIMU MHCTPYMEHTAMM MOTYT CTaTb:

- KOpPMNopaTMBHble 0bpasoBaTeNbHble NAATGOPMbI;

- OMNIaYMBaEMble KypCbl;

- BHYTPEHHME aKaZemuu;

- NpodeccrMoHanbHble cepTUdUKATDI;

- y4yacTue B KoHbepeHumax;

- HACTaBHWYECTBO;

- BHYTPEHHME NPOEKTHblE KOMaHAbI;

- NPOrpammbl NePenoAroTOBKM.

4. MNopaepxKa MHUUMATUBHOCTM

Ha “ymHOM” npeanpuatMm paboTHWMK A0/KeH OblTb 3aMHTEpPecoBaH He TOAbKO B
BbIMO/IHEHWM AOMKHOCTHOM MHCTPYKLMK, HO M B MOMCKE BO3MOMXKHOCTEN [1/19 COBEPLLEHCTBOBAHMA
npoLeccos.

LlenecoobpasHo ncnonb3oBaTh:

- KOHKYPCbl MHHOBALMOHHbIX NPEANOKEHWI;

- BHYTPEHHME XaKaTOHbI;

- MPOEKTHblE KOMaHAbI;

* CMCTEMY NPEMMPOBAHMA 33 SKOHOMMIO PECYPCOB;

- MIPEMMPOBAHME 33 CHUKEHNE SKONOTUYECKON Harpy3Ku;

- Mporpammsl “6epeskInMBoro NpomnsBoacTea”;

- KOPMOPATUBHbIE aKceNnepaTopbl MHHOBALMN.

Hanpumep, ecnn CcOTPYAHWK Npeanoxun umdpoBOe pelleHue, MNO3BOJIMBLIEE
NpeanpuATUIO COKPATUTL NoTpebaeHne SNEKTPOIHEePrMM, YacTb NONYYEHHOTO SKOHOMMYECKOTO
apdeKTa MoKeT ObITb HanpaB/aeHa Ha ero NPeMMpoBaHue.

B TakOM c/ydae BO3HMKAET NpAManA CBA3b:

MHUUMATMBA pPaboTHMKA —> UuMdpoBOe peleHne —» 3IKOHOMWUA pecypcos —»
9KOHOMMYECKMIM 3bPeKT NpeanpUATUA — BO3HArpaXKaAeHWe COTPYaHMKaA.

5. dopmmnpoBaHme KapbePHbIX TPAEKTOPUI

Lindposoi cneumanmcT 4OMKEH BUAETb BOIMOXKHOCTb NPOGECCUOHANIbHOMO POCTA.

MepcnekTMBHOMN ABNAETCA MOAENb:

CNeumanucT —> BeaylWwWin Cneumannct —» PyKoOBOAMTENb MNPOeKTa —» PYyKOBOAMUTENb
umdpoBoi TpaHCHOpPMaLMM —> AMPEKTOP MO UMGPOBOMY/YCTONUMBOMY PA3BUTHIO.

MpW 3TOM KapbepHbI POCT JOKEH 3aBUCETb HE TOIbKO OT POPMAZIbHOMO CTaXa, HO U OT
peanbHO NPUoBpPETEHHbIX KOMMNETEHLNN.

“3ENEHbLIE” HABbBIKM KAK HOBbIM SNEMEHT KOHKYPEHTOCMNOCOEHOCTH

B mexayHapoaHOM npakTuke Bce 6osblie BHUMaHMA yaensetca GOPMUPOBAHMUIO
HaBbIKOB, HEOOXOAMMbIX AONA 3SKONOTMYECKM YCTOMUMBOM 3IKOHOMWMKKM. MexayHapoaHas
opraHu3auma Tpyda pacCMaTpMBaET Pa3BUTUE HABbIKOB A4 “3eneHblX” paboymx MecT KaK BarkHoe
yC/0BME MOArOTOBKM PabOTHMKOB K CTPYKTYPHbIM M3MEHEHUAM SKOHOMMUKM U CNpaBeaiMBOMY
nepexoay.

[Ona KaszaxcTaHa 3Ta npobnema WMeeT [AOMNOAHUTENbHOE 3HayeHwe B CBA3U C
HeobXx0AMMOCTbIO OAHOBPEMEHHOTO PeLleHna AByX 3a4a4:

nepsas - noBblLIEHME NPOW3BOAMTENIbHOCTM 7 TEXHO/I0rMYECKOM
KOHKYpeHTOCNnoCcobHOCTY;

BTOpPasA - CHUXKEHME PECYPCOEMKOCTM M YrNepOAHON MHTEHCUBHOCTN 3KOHOMMUKM.

[M03TOMYy KOHKYpPEeHTOCNOCOOHbIM CneuManncTtoM CTaHOBMTCA He NPOCTO YenoBek,
BNAAEOLNA UNDPOBLIMM MHCTPYMEHTAMM, @ HEIOBEK, KOTOPbIN MOHMMAET, KaK C MOMOLLbIO 3TUX
MHCTPYMEHTOB NOBbLICUTb 3PGEKTUBHOCTL MCMONb30BAHUA PECYPCOB.
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Hanpumep, cneumnanmcT No aHanAn3y AaHHbIX Ha “YMHOM” NpeanpuaTUM AOMKEH YMETb
OTBETUTb HE TO/IbKO Ha BOMPOC:

“Kakne npon3soAcCcTBEHHbIE MOKAa3aTeNN yXyaALWMANCH?”

HO M Ha BOMPOCHI:

“Moyemy yBenmunnoch notpebaeHue aHeprumn?”

“Kak nameHeHme TeEXHOIOMMYECKOro pexima NoBAUSET Ha BbIbpoch!?”

“MOMHO /I CMNPOrHO3MPOBAaTb BO3HUKHOBEHME aBapuiMHoOM cutyaumm?”

“Kaknm obpaszom upndposan cuctema no3BO/NT COKPATUTb OTXOAbI?”

Taknm 06pa3om, MPOUCXOANT MHTErpaLMA LMPPOBOro M IKONOTMHYECKOTO MblILIEHWA.

HEMPEPbIBHOE OBPA30BAHUE KAK OCHOBA KAZIPOBOW MOJIUTUKM

[Ana npeanpuaTnin KasaxctaHa nepexof K HenpepbiBHOMY 06pa30BaHUIO CTaHOBWUTCA
0COHBEHHO BaXKHbIM 13-3a YCKOPEHUA TEXHONOTUYECKMX MSMEHEHWIA.

PaboTopaTenb AO/MKEH MepecTaTb paccmatpuBaTb obyyeHMe cOTpyAHMKA TONbKO KaK
pacxoapbl.

ObyyeHne ABNAETCA MHBECTULMOHHBIM PECYPCOM, MOCKObKY MOBbILWEHWE KOMMNETEHLMN
COTPYAHMKA MOXKET NPUBECTU K:

- POCTY NPON3BOANTENBHOCTH;

- COKpaLLEHMNIO NPON3BOACTBEHHbIX OLLIMOOK;

* CHUXXKEHMIO aBapUMHOCTY;

* COKpaLLEHWNIO 3HeprosaTpar;

* YMEHbLUEHWNIO MaTePUaANbHbIX NOTEpPb;

- NOBbILEHWNIO Ka4eCTBa NPOAYKLNK;

* PA3BUTMIO MHHOBALMOHHOW aKTUBHOCTY;

- NOABNEHMIO HOBbIX MPOAYKTOB M YCAYT.

MccnepoBaHma pbiHKa Tpyda KasaxcTaHa TaKKe YKasbiBalOT Ha Haanune aeduumta
KBaIMOULUMPOBAHHBIX CNEeuManmncToB M HeobXxoaMMOCTb pa3BUTMA UMPPOBbLIX HaBblKoB. [lo
AaHHbim OECD, ypoBeHb 6a30BbiX LMPPOBbLIX HABbIKOB HaceseHMA KasaxcTaHa MCTOPUMYECKM
OTCTaBan OT cpeAHero ypoBHA cTpaH OECD, 4To co3gaBano PUCK BO3HWMKHOBEHWA AeduumTa
KOMMNeTeHUMn No mepe unudbpoBmn3aumm NpeanpuaTnii.

Mpn 3TOM CTaTUCTMYEeCKas cucTema KasaxcTaHa NPOAO/KaeT perynapHo obHOBAATb
NOKasaTenn UMPpPOBOM TFPAaMOTHOCTU HACEeNeHWA U WUCNOb30BaHMA LMAOPOBbLIX TEXHONOTNM
npegnpuatmamn. B 2026 roay btopo HauMoHaAbHOMW CTAaTUCTUMKM OBHOBAAET AMHAMMYECKME PALbI
no UMPPOBOM rPAMOTHOCTM, MCMONL30BAHUIO LUMPPOBLIX TEXHONOMMIA KPYMHbIMK U CPeAHUMU
NpeanpUATUAMMU, MHTEPHET-NONb30BAHMIO N APYTMM NMOKA3aATENAM.

CnepoBatenbHO, pa3BuTUe LMPPOBbIX HAaBbIKOB A0/IKHO CTaTb HE PAa30BON KaMnaHUeN, a
MNOCTOAHHbIM NPOLLECCOM.

MOZENb NOArOTOBKM LIMOPOBOIO KAAPA “3ENEHON SKOHOMMKIN” KASAXCTAHA

Ha ocHOBaHMW MNpPOBEAEHHOrO WCCNeAOBaHMA NpedaaraeTca chneaylolas Moaesb
NOArOTOBKM Cneumanncra:

dtan 1. bazoBoe obpazoBaHMe

dopmurpoBaHme GpyHIaMEHTaAbHbIX MPOPECCUOHANbHBIX U LIMPPOBBLIX 3HAHWUN.

3Tan 2. IKonornyeckasa cneunanmsauma

M3yyeHne nNpUHUMNOB 3en1eHOW 3KOHOMUKMK, pecypcocbepekeHmsa, 3KONOrMYeckoro
MeHeaXMeHTa 1 AeKapboHM3aumn.

Itan 3. Undposas cneupanmnsaums

OcBOeHMe aHanM3a AaHHbIX, NCKYCCTBEHHOrO MHTENEeKTa, aBTOMaTM3aumm, UMppoBoro
MOAEeNMPOBaHMA U LUMOPOBbIX NNATHOPM.

31an 4. [paKTnyeckas NoAroToBKa

PaboTa HaZ peasibHbIMM 334a4aMK NPeAnPUATUN.
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3tan 5. HenpepbiBHOe 0bpa3oBaHMe

PerynapHoe obHOBAEHME KOMMNETEHLMIM NOCAE TPYA0YCTPONCTBA.

37an 6. MHHOBALUMOHHAA AeATENbHOCTb

YyacTme B NpoeKTax no UMPppoBor 1 3KONOTMUYECKON MOAEPHM3ALMN NPeAnPUATHUA.

PucyHok 2. Tlpeanaraemasa mogenb dopmmpoBaHMa UMOPOBbIX KaapoB “3eneHoi
3KOHOMMKK” KasaxcTaHa

-
ITu¢poBbIe KoMIIeTeHIHH
pabora c jaHHbIMU — VIV — aBTOMatH3a1{|isi — LupoBble 11aTGOopMbI
x
v
IKo/10ruyeckHe KoMmeTeH{uH
pecypcocbepexxeHrie — JieKapOoHU3aLIksl — 3KOI0rHueCKUi MeHePKMeHT
\
ITpodecconanbHbIe KOMIETeHLMH
CIel{ia/IM31pOBaHHbIe 3HaHUSI KOHKPeTHO! 0Tpac/u
\
r 2
KommneTeHI{H HernpepbIBHOT0 00yueHus
camoo6pa30BaHKe — TOBbILIIeHNe KBaTU(PUKALIUK — O0CBOEHHEe HOBBIX TeXHOJIOTHIA
. Wy,
v
( N\
WHHOBaLOHHbIE H COLa/IbHbIe KOMIIeTeHIIUH
KOMaH/IHasi paboTa — MHULIMAaTUBHOCTb — KOMMYHHKALsl — TPOEKTHOe MbIILLIeHHe
. J
v
IMoHoLeHHBIN U(POBOIH KaJp «3e/1eH0H IKOHOMUKH»

[aHHaa moaenb COOTBETCTBYET COBPEMEHHOW TeHAEHUMW, NpuU KOTopoh undpoBon M
3KONIOTMYECKMiA nepexoapl paccmaTpmBatoTCA KaKk  B3aMMOCBA3aHHble  MPOLECChI.
MexayHapoaHble UCCNe0BaHMA PblHKA TPyAa TaKKe MOKa3blBalOT, YTO 3en1eHbl U UMPpoBoM
nepexos CNOCobHbl CO34aBaTb HOBble paboyme MmecTa npu YCNOBUM COOTBETCTBYHOLLMX
WMHBECTULMIN B Pa3BMTME HABLIKOB M MepenoAroToBKy paboTHMKOB.

OBCYKOEHNE

KasaxcTaH HaxoauTca B CUTyauuu, Koraa UuuodpoBas TpaHCHOpMauMa 3SKOHOMUKMK
COBMNaaeT ¢ HEOOXOAMMOCTbIO CTPYKTYPHOM 3KONOMMYECKON NePECTPOMKN.

OTO cO34a€eT KaK PUCKM, TaK M BO3SMOXKHOCTM.

K pvcKam MOXKHO OTHeCTH:

1. nednumnT CNELMANNCTOB C MEXAMCUUNIMHAPHBIMM KOMNETEHUMAMM;

. HecooTBeTCTBME 0H6pa3oBaTe/bHbIX Nporpamm TpeboBaHMAM BU3Heca;

. HEeOCTAaTOYHOE KOMYECTBO NPAKTUKO-OPMEHTUPOBAHHOIO 0ByYeHNs;

. HEPaBHOMEPHOCTb LMOPOBbLIX BO3MOXKHOCTEN PETMOHOB;

. HEOCTAaTOYHYIO NOArOTOBNEHHOCTb YaCTN PAabOTHUKOB K HENPEPbIBHOMY 0ByYeHMo;
. PUCK BbITECHEHWA OTAE/bHbIX NPodeccuin BcneacTeme aBTomaTnsaumu;

7. HenoCTaTOYHYIO  MHTErpauuio  3KONOTMYECKMX  KOMMETEHUMM B TexHM4YecKoe
obpasoBaHue.

U WN
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K BO3MOXHOCTAM OTHOCATCA:

. CO3/1aHMEe HOBbIX BbICOKOTEXHO/IOrMYHbIX Paboymx MecT;
. pa3BMTME BO30OHOBAAEMON IHEPTETUKM;

. ULMdpoBM3aLMA NPOMbILLNEHHOCTH;

. Pa3BUTME MHTENNEKTYANIbHOIO CENbCKOrO X03AMCTBa;

. bopmMpOBaHME HOBbIX IKO/IOTMUYECKMX CEPBMCOB;

. Pa3BMTME PbIHKA aHa/IM3a IKOJTIOTMYECKMX JaHHbIX;

. CO3/1aHMEe HOBbIX LMPPOBbIX MPOAYKTOB;

. POCT NPOU3BOANTENBHOCTN TPYAA;

. MOBbIWEHNE pecypcHoM 3dHEKTUBHOCTN NPeanpUATUN.

BarKHbIM ABAETCA TO, YTO Pa3BUTUE “3e€1EHON” SKOHOMUKM HE J0KHO PAaCCMATPMBATLCA
MCKNOUYMTENBHO KaK 3Kosormyeckaa 3agada. OHO CBA3A@HO C CO3ZaHMEM HOBbIX PbIHKOB,
TEXHONOTUI, Npodeccnin n moaenen 3aHATOCTU.

B 2026 rogy BcemupHbin HaHK oTmMedyaeT cpeau MNPUOPUTETOB COTPYAHMYECTBA C
KasaxcTaHom pasBuTMe UMGOPOBON CBA3AHHOCTM, YyNpaBAeHWMEe NPUPOAHbIMM Pecypcamm,
NOBbILIEHME NPON3BOANTENBHOCTU YaCTHOIO CEKTOPA M co3aaHne bonee KayeCTBEHHbIX paboumx
mecT. OAHOBPEMEHHO MNOAJAEPKMBAIOTCA HAMNpaBAeHWA 3HepreTuyeckon 3GGEeKTUBHOCTY,
BO30OHOB/IAEMOMN IHEPTETUKM N YCTONYMBOTO YNPaBAEHNSA PECYPCAMMU.

STO 03HAYaeT, YTO BOMPOC KaJpoB CTaHOBMUTCA LLIeHTPa/IbHbIM 31€MEHTOM OJHOBPEMEHHO
LUMPPOBOM, IKONOTMUYECKON M IKOHOMMYECKON MONUTUKMN.

BbIBObI

B LLes)loM MOXKHO cienaTh BbIBOA O TOM, YTO BaXKHENLLMM YCNOBMEM Pa3BUTUA “3eneHon” u
UMPPOBOIM IKOHOMMKM KaszaxcTaHa SABAAETCA HaAMYMe YeNOBEYECKOro Kanutana, CnocobHoro
paboTaTb B yCNOBUAX BbICTPOro TEXHONOTMYECKOTO U CTPYKTYPHOTO MU3MEHEHMA SKOHOMMUKM.

KasaxcTaH pacnosaraet HeobXxoAMMOWM CTpaTerMYyeckoim OCHOBOW ANA TaKoro nepexoja.
KoHuenumua no nepexody K “3eneHoin 3akoHomuke”, CTpaTerms AOCTUMNKEHMA YrAepoaHOMN
HenTpanbHocTh Ao 2060 roga M KoHuenumsa pasBUTUA MCKYCCTBEHHOIO MHTeNNeKTa Ha 2024-2029
roabl GOpMMPYIOT B3aMMOA0MNONHAOLLIME HANPaBAEHMA rOCYAaPCTBEHHOM MNOMUTUKN.

Mpn 3TOM HaNM4YMe HOPMATUBHbBIX IOKYMEHTOB Camo Mo cebe He obecneynT AOCTUNKEHME
nocTaB/eHHbIX Uenen. HeobxoanMma NoAroToBKa Crneumanmncrtos, CNOCODOHbIX pPeann3oBbiBaTb
AaHHble Npeobpa3zoBaHMA HENOCPEACTBEHHO Ha YPOBHE NpeanpuUaTUi.

BarKHEMWMMM  COCTaBAAOWMMN  NOArOTOBKM  UMOPOBbLIX KaaposB Ana  “yMHbIX”
npeanpuAaATUn “3eNeHOM 3KOHOMKUKM” KaszaxcTaHa AONKHbI CTaTb:

1.CneunanbHble 3HaHUA B obnactu “3eneHol SKOHOMUKN” .
Cneumanuct  [AO0/KEeH MOHMMATb  MPUHUMMNbLI  YCTOMYMBOrO  PasBMTUSA,  PaLMOHANbHOrO
MCMONb30BAHNA  PEecypcoB, 3HeproaddeKTUBHOCTU, AeKkapboHM3aUMM U IKOJAOTMYECKOTO
MeHeaKMeHTa.

2. Undposblie komneteHLMUN.

PabOTHMK [0/KeH BadeTb COBPEMEHHbIMUM UMDPOBbIMM  UHCTPYMEHTAMK, YMETb
paboTaTtb C JaHHbIMKM, MCMNO/b30BaThb UMPPOBbIE MAATGOPMbl M MNOHMMATb BO3MOXKHOCTU
MCKYCCTBEHHOIO MHTENNEKTA.

3. JKONOrMYECKOe MblLEHME.

CneumanucT AOMKEH MOHWMMATb, YTO 3KoNOrMyeckana 3PpPeKTMBHOCTb HENOCPEACTBEHHO
CBA3aHa C 3KOHOMUYECKMMM pe3ynbTaTamm NpeanpuaTmus.

4. HaBblKM camoobyyeHus.

PaboTHMK pomKkeH ObiTb cnocobeH camocToATeNbHO NpuMobpeTaTb HOBble 3HAHMA WU
NOCTOAHHO OOHOBIATL MPOdECCMOHA/bHBIE KOMMNETEHLNN.

5. VIHHOBaUMOHHOE MblleHNe.

O 00 N Ul b WN -
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PaboTHWMK ao/KeH OblTb OPUMEHTMPOBAH HE TO/NbKO Ha BbIMOAHEHMWE CYLLECTBYHOLLMX
onepaumi, HO 1 Ha NOMCK HOBbIX CNOCOO0B NOBbIWEHMA 3GGEKTUBHOCTU NPEANPUATUA.

Elle o4HMM BaXKHbIM BOMNPOCOM ABAAETCA YNpaBAeHWe AaHHbIMM KagpamMu.

PykoBoacTay npeanpuATUiA Heobxoanmo OTXOANTb oT NCKAOYNTENBHO
aAMMHUCTPATUBHOM MOAENW YNPaBAEHUA U NEPEXOAUTb K MOAENN, OCHOBAHHOW Ha AOBEpPUM,
OTBETCTBEHHOCTU N MHULMATUBHOCTM PaBOTHMKOB.

Heobxoanmo:

1. noBbIWaTb CAaMOCTOATENbHOCTb CNELMANNCTOB;

. AenernposaTb NONTHOMOYMA;

. pa3BmBaTb rMbpuaHbIE OPMbI 3aHATOCTH;

. CO34aBaTb YCNIOBUA AN HENPEPbLIBHOIO 0byYeHUs;

. NOAAEPKMBATb MHMLMATUBHbBIE MPOEKTbI;

. BHeApATb MaTepumanbHOE M HeMaTepmMaibHOe CTUMYIMPOBAHME MHHOBALNN;
. CO3/1aBaTb NPO3paYvHble KapbepPHbIe TPAEKTOPUN;

8. oueHMBaTb PabOTHMKOB He TO/IbKO MO KOAMYECTBY BbIMONHEHHbIX ONepaLuin, HO 1 No
C03/aBaeMoM MMM 3KOHOMMYECKOM N IKOSTIOTMYECKOM LLEEHHOCTU.

OcobeHHO BaXKHO CBA3aTb CUCTEMY MOTMBALMM PaBOTHMKOB C NOKa3aTenaMmn LMGpoBoi 1
3Ko/I0rMYeckom apPeKTUBHOCTM NPeanpUATUS.

Ecav  cOTpyOHWK C  nomolblo  UMOPOBOM TEXHONOrMM CMOTM COKPaTUTb  Pacxof
3/1eKTPO3HEPTUN, BOAbI, CbipbA MAM OOBEM OTXOAO0B, 3TO AO/KHO OTPAXKATbCA He TONbKO B
9KOI0rMYECKOMN CTAaTUCTUKE, HO U B CUCTEME OLLEHKM ero NpodeccMoHaNbHOM AeATENbHOCTH.

TakMm 06pa3om, BO3ZHMKAET HOBAA JI0TMKa yNpaBaeHUA:

UMpPOBbIE KOMMETEHLMM + IKONOTUYECKME KOMMNETEHLMM + HENpepbiBHOe 0bpa3oBaHue
+ WHUUMATMBHOCTb —> UMOPOBAA M 3IKONOTMYEeCcKaa MOAEPHWM3aAUMA NpeanpuatTMa —> pocT
NPOW3BOANTENBHOCTM — CHUXKEHME PECYPCHBIX 3aTPAT —> MNOBbIWEHME KOHKYPEHTOCNOCOOHOCTY.

[na KasaxcTaHa pasBMTME TaKOro KaApoBOro MOTeHUMana WMMeeT cTpaTernyeckoe
3HaYyeHue. YcnewHasa peanmsauma nepexosa K HU3KoyrnepoaHon n umdposBor sSKoOHOMKKe byaeT
3aBUCETb He TO/IbKO OT obbema WHBECTUUMM B TEXHONOrMM, HO W OT CNOCOBHOCTH
obpaszoBaTeNibHOM cucTeMbl M BU3Heca cGOPMMPOBATL CNELNANTMCTOB HOBOrO MOKOEHMA.

CnepoBatenbHo, UMdPOBOM Kaap “3eneHon aKoHOMMKKU” KaszaxcTaHa - 370 He npocTo IT-
CNeLunanmncT 1 He TONbKO 3KOA0T. ITO NPodeCccnoHan, CNoCOBHbIN COeANHUTL OTPACAEBbIE 3HAHWA,
undpoBble TEXHONOTUM, WCKYCCTBEHHbIA WHTENNEKT, 3KONOrMYEeCKytd OTBETCTBEHHOCTb U
HenpepbIBHOE Camopa3BUTHeE.

MMeHHO TaKoW TWN 4YenoBeyveckoro Kamutana cnocobeH CTaTb OAHWMM M3 KAOYEBbIX
dakTopoB PopmmpoBaHMA  “yMHbIX”  NpeanpuATUA M KOHKYpPeHTOCNocobHOW  “3eneHoM
3KoHOMKKMK” Pecnybamkmn KasaxcraH.

~N o s W

Jlntepatypbl

1. Pecnybnumka KasaxctaH. O KoHuenumm no nepexody Pecnybamkmn KasaxcraH K “3eneHoi
aKoHoMMKe”: YKa3 [pe3naeHTa Pecnybamkm KasaxctaH ot 30 mas 2013 roga Ne 577. UNC
“Dainet”.

2. Pecnybnuka KaszaxctaH. O6 yTtBepxaeHWM CTpaTerMm OOCTUMKEHMA YrnepoaHOoM
HenTpanbHocTh Pecnybankm Kasaxctad go 2060 roaa: Ykas MpesnaeHTa Pecnybankun KasaxctaH
oT 2 ¢eBpana 2023 roaa Ne 121. UMNC “Dpainet”.

3. Pecnybnmka KazaxctaH. O6 yTBepAeHMM KOHUEeNuMW pasBUTMA MCKYCCTBEHHOIO
nHTennexkTa Ha 2024-2029 roabl: noctaHossieHMe paButenbctsa Pecnybnmkm KasaxctaHd ot 24
nions 2024 roga Ne 592. UMNC “Dainet”.

4. Blopo HaUMOHANAbHOWM CTAaTUCTMKM AreHTCTBa MO CTpaTernyeckomy MAaHMPOBAHUIO U
pedopmam Pecnybankm KasaxctaH. [okasatenn “3eneHon akoHOMMKN”. AcTaHa, 2025.

168



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

5. Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the
Republic of Kazakhstan. Information and communication technologies and communications:
Dynamic tables. Astana, 2026.

6. OECD. Addressing infrastructure and skills gaps for private sector digitalisation: Insights
on the Business Climate in Kazakhstan. Paris: OECD, 2023.

7. International Labour Organization. Skills Development for a Just Transition. Geneva: ILO,
2022.

8. International Labour Organization. Skills for green jobs. Geneva: ILO, 2024.

9. International Labour Organization. Navigating the future: skills and jobs in the green and
digital transitions: scenario-based insights. Geneva: ILO, 2024.

10. Dlimbetova G., Zhylbaev Z., Syrymbetova L., Aliyeva A. Green skills for green economy:
Case of the environmental education role in Kazakhstan's economy // International Journal of
Environmental and Science Education. 2016.

11. Zhilbaev Z.0., Syrymbetova L.S., Dlimbetova G.K., Aliyeva A.Y. Educational Challenges
in Transitioning to a Green Economy: Case Study of Kazakhstan // Recognizing Green Skills Through
Non-formal Learning: A Comparative Study in Asia. Springer, 2022. P. 153-165.

12. United Nations Development Programme. Green economy and green jobs: Challenges
and opportunities. UNDP, 2019.

13. United Nations Development Programme in Kazakhstan. Transforming careers: how
UNDP increases employment opportunities for population. 2024.

14. United Nations Development Programme in Kazakhstan. More than 100
representatives from diverse sectors in Kazakhstan gained practical skills in developing high-
integrity carbon projects. 2026.

15. World Bank. Shifting to a more Competitive, Greener and Inclusive Economy with
World Bank Support. Washington, 2024.

16. World Bank. Kazakhstan Advances Policy Reforms for Jobs and Inclusive Growth, with
World Bank Support. Washington, 2026.

17. World Bank. Connectivity, Resilience, Jobs, and Private Sector-Led Growth Prioritized
in New Partnership with Kazakhstan. Washington, 2026.

18. International Labour Organization. Measuring green jobs in the context of a just
transition. Geneva: ILO, 2024.

19. International Labour Organization. Decent work in nature-based solutions 2024:
unlocking jobs through investment in skills and nature-based infrastructure. Geneva: ILO, 2024.

20. Asian Development Bank. New ADB-Kazakhstan Strategy to Support Sustainable
Growth, Economic Diversification. Manila: ADB.

169



Proceedings of the 14th International Scientific Conference

The Relationship Between Green
Marketing Strategy and Corporate Social
Responsibility

Zhang Zhiping
DBA Student,Al-Farabi Business School,Al-Farabi Kazakh National University
Corresponding Author:
Gaukhar Niyetalina
PhD

Abstract

In today’s consumer terrain, the integration of green marketing strategy and corporate
social responsibility is very significant. The integration has led to production of quality products,
alignment of brands with their respective values and the impact of the general market to society
and well-being. This study seeks to understand the synergies between green marketing and
corporate social responsibility from the following dimensions; historical evolution, theoretical
underpinnings, challenges and the role of regulations in the market. The study will use key
theoretical frameworks such as Stakeholder theory, the Triple Bottom Line, Shared value concept
and diffusion of innovation to achieve the study’s goals. Findings from literature indicate that
integrating Green Marketing and CSR poses critical challenges such as green washing, cost
considerations and measuring effectiveness. To avert these challenges, recommendations such as
transparency and investing in sustainable practices was fronted. Summative, embracing the
synergies between Green Marketing and CSR benefit both the businesses but also society and
environment paving way for a more sustainable and equitable future.

Keywords

Green marketing; Corporate social responsibility; Synergies; Challenges; Sustainability;
Regulations

1. Introduction

Management of a steady business is not easy, especially in a diversified customer base.
Harnessing the synergies between Green Marketing Strategy and Corporate Social responsibility
in any business fosters sustainability, fosters brand loyalty and address general challenges of
equity and satisfaction. In today’s market, consumers have been multifaceted especially on the
value of products, they not only buy products based in its value but also seek to share the beliefs
of the brands such that they also play a role in not only building a healthier world but also a more
equitable society. This phenomenon has placed the integration between CSR and Green Marketing
very critical within pillars of corporate principles. Green marketing is predominantly associated
with companies’ sustainability from production to end-to-life solutions. CSR on the other hand
involves specific actions that affect regulation, promotion of societal good and environmental
steward. According to Deshmukh and Tare, the synergy between the two promote brand loyalty
and customer satisfaction (2023). Incorporating theoretical frameworks such as Stakeholder
theory, the Triple Bottom Line, Shared value concept and diffusion of innovation, this study seeks
to highlights synergies between green marketing strategy and corporate social responsibility.
Additionally, this study will work on the following lenses; historical, theoretical, challenges, and
regulations' role.

Important Aspects and Moments in the Integration of CSR and Green Marketing
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The integration between CSR and Green marketing has had to evolve from the 1980s to
what it is now (Mukonza & Swarts, 2020). Here is a historical narrative of how integrated marketing
evolved. The reintegration of the 1989 Exxon Valdez oil spill provided a sobering reminder of the
damage that corporate irresponsibility can do to the environment. According to Kirsch, this terrible
incident raised public awareness of corporate environmental disasters and underscored the need
for environmentally friendly business operations and corporate social responsibility (CSR) (2020).

The 1992 Rio Earth Summit was a turning point in the world's environmental conversation.
Global environmental and sustainability issues were the main emphasis of the United Nations
Conference on Environment and Development held in Rio de Janeiro (Sajna-Kunowsky, 2021). The
role of corporations in promoting sustainable practices was highlighted by adopting Agenda 21, a
comprehensive action plan for sustainable development.

Eco-labeling became a widely used tool in green marketing during the 1990s. With the
popularity of eco-labels like Energy Star and Fair-Trade certifications, customers are now more
equipped to choose environmentally friendly products (Tiboni-Oschilewski et al., 2024). These
names evolved to represent ethical and sustainable consumption.

The International Organization for Standardization (ISO) adopted the ISO 14001 standard
in 1996, giving businesses a foundation to create efficient environmental management systems
(Ociepa-Kubicka et al., 2021). The broad implementation of these principles signified a change
toward more environmentally friendly company operations and showed a dedication to
environmental stewardship.

Businesses were prompted to reevaluate their environmental effect and implement
greener practices after the Kyoto Protocol, which was adopted in 1997, set emission reduction
goals for industrialized countries (Kim et al., 2020). Further improving accountability and
transparency in CSR endeavors is the Global Reporting Initiative (GRI), founded in 2000 and
established sustainability reporting guidelines.

As more businesses realized that corporate social responsibility (CSR) could foster long-
term success and stakeholder connections, the concept gradually gained traction and became a
standard business practice in the 2000s. The need for a comprehensive strategy that incorporates
CSR and green marketing is highlighted by this evolution, which is a reflection of a growing
awareness of the significance of enterprises' effects on the environment and society. Businesses
that successfully integrate CSR and green marketing will face new opportunities and difficulties as
they highlight their involvement in tackling global crises and creating a more sustainable future.

Literature Review

Several conceptual models and theoretical frameworks from marketing, management, and
sustainability can be used to understand better and study the relationship between green
marketing and corporate social responsibility. These offer an organized method of analyzing the
fundamental forces, facilitators, and results of the convergence of green marketing and corporate
social responsibility.

Stakeholder Theory

According to stakeholder theory, organizations must consider the interests and impacts of
all stakeholders, not just shareholders, employees, customers, suppliers, local communities, and
the natural environment. This is directly consistent with the fundamental ideas of green marketing
and CSR, which emphasize the need for businesses to have a more holistic view of their role and
responsibilities in society. Using stakeholder theory, we can examine how green marketing and
CSR initiatives assist businesses in better engaging and providing value for various stakeholder
groups. Eco-aware consumers, for instance, might be more devoted to green brands that exhibit
a strong commitment to corporate social responsibility (CSR) (Freudenreich et al., 2020). Green
product developments can also benefit workers, suppliers, and local communities by generating
jobs and stimulating the local economy.
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Triple Bottom Line (3BL) Framework

The traditional single-bottom-line focus on profitability is expanded to include a company's
social and environmental performance under the triple-bottom-line (3BL) paradigm. It implies that
for a firm to be truly sustainable, profit, people, and the environment must all be considered and
optimized. Since green marketing focuses on the sustainability and environmental impact of goods
and services, it is intrinsically linked to the "planet" component of the 3BL. In the meantime, the
3BL's "people" factor strongly corresponds with the CSR's social responsibility elements, including
ethical governance, community involvement, and fair labor standards (Zaharia R. M & Zaharia R.,
2021). Analyzing green marketing and CSR projects through the 3BL lens can help businesses find
synergies and trade-offs and establish more holistic, balanced approaches to sustainability. For
example, a green product is more expensive to produce, affecting its profitability, but it also
benefits society by generating jobs.

Shared Value Concept

According to Michael Porter and Mark Kramer's shared value approach, companies can
generate economic value while adding value to society by attending to its demands and problems.
It highlights how business success and social advancement are strategically aligned. Green
marketing strategies and CSR initiatives serve as means for businesses to identify and profit from
shared value possibilities (Roszkowska-Menkes, 2021). For instance, creating environmentally
friendly items can reduce their adverse effects on the environment, create new revenue sources,
and satisfy consumer demand for sustainable solutions. Similarly, a company's social license to
operate, brand reputation, and employee engagement can all be strengthened by community-
focused CSR programs. The shared value framework pushes businesses beyond defensive,
compliance-driven approaches to sustainability and CSR, instead actively seeking commercial
possibilities that benefit both the organization and its stakeholders.

Diffusion of Innovations Theory

The diffusion of innovations theory, popularized by Everett Rogers, investigates how new
ideas, technology, or behaviors spread through a society over time. It identifies important
variables, including perceived relative benefit, compatibility, trialability, complexity, and
observability, that affect the rate and scope of adoption. This model can help explain how
advances in CSR and green marketing spread throughout society and the economy (Lee, 2021;
Zhou et al., 2020). For example, customer adoption rates and wider industry acceptance may be
impacted by the relative advantage of green products in terms of environmental advantages and
the observability of a company's CSR commitments. Understanding the diffusion dynamics of CSR
and green marketing can assist businesses in creating more successful plans for expanding good
impact and gaining traction in the public eye. It also implies that social media, communication
platforms, and opinion leadership are crucial for spreading technologies focused on sustainability.

These theoretical frameworks and conceptual models offer insightful prisms through
which to examine the complex interactions between corporate social responsibility and green
marketing. By implementing these methodical techniques, corporations can acquire a more
profound comprehension of the operational, strategic, and behavioral aspects that facilitate the
convergence of these two ideas and generate enduring benefits for the industry and the
community.
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2. Materials and Methods

This study reviewed and synthesized existing scholarly articles and theoretical frameworks
on green marketing Strategy and CSR. The review analyzed historical analysis, theories and
examination of different empirical research findings as a way to fully work out on the relationship
between green marketing and CSR. The study utilized qualitative approach to analyze and
interpret data. Moreover, comparative analysis is utilized to compare and contrast different
approaches to Green Marketing and CSR integration, as well as to evaluate the effectiveness of
various strategies and initiatives. Data collection was drawn from literature and case studies to
provide real-work examples and practical insight into the implementation and outcomes of
recommendations. Relevance, credibility and representativeness was the criteria indicators that
were used to ensure inclusion of diverse analysis from literature.

3. Results

From literature and analysis, there is a growing tendency by corporations to integrate
green marketing strategies and CSR in their day-to-day processes. This trend underscores the
underrated importance for businesses to align their marketing strategies with sustainability
initiatives to fully meet with consumer expectations and foster brand loyalty. Additionally, this
literature highlighted that businesses that effectively communicate their sustainability efforts
through green marketing strategies can enhance brand reputation, attract environmentally
conscious consumers, and differentiate themselves in competitive markets. Therefore,
corporations that integrate CSR and green marketing strategies into business operations lead to
tangible benefits such as cost savings, improved employee morale, and enhanced community
relations.

The studies also indicated the challenges which include; greenwashing, cost implications
of implementing sustainable practices, and the need for effective measurement and evaluation of
sustainability initiatives. To address these challenges, literature recommended corporations
demonstration of transparency, authenticity and accountability. Generally, the findings section
underscores the importance of a holistic approach to sustainability that integrates Green
Marketing and CSR into business strategies.

4. Discussion

The discussion sections work to contextualize the study findings within literature while
emphasizing their significance for businesses, consumers, and society at large. The string
correlation between consumer’s preference and sustainable products and brands underscores the
growing importance of sustainability in contemporary markets. Literature presents synergies’
opportunities such as; enhancement of brand reputation and innovation. Additionally, the
synergies between the two highlights the need for businesses to adopt a holistic approach to
sustainability that integrates green marketing and CSR into their core business practices.
Recommendations fronted include; transparency, authenticity and accountability as key indicators
that continuously evaluating and improving sustainability initiatives.

While the rise of CSR and green marketing provides tremendous business potential, it also
brings obstacles that must be carefully navigated. One such challenge is greenwashing, which puts
businesses in danger. Greenwashing creates false environmental claims, drastically harming a
company's brand if customers feel duped (Rehman et al., 2022). To address this, businesses must
ensure that their green marketing activities are founded on actual sustainability practices,
supported by tangible actions and open communication. According to Rehman et al., with the
market saturated with "green" claims, people are becoming more skeptical of superficial
marketing practices. To gain and keep consumers' trust, businesses must demonstrate a genuine
commitment to sustainability and avoid greenwashing (2022).
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Cost considerations are also an essential factor in implementing sustainable methods.
While introducing environmentally friendly technologies, materials, and processes may demand
initial investments, the long-term benefits of resource efficiency and waste reduction can
eventually balance these costs (Mukonza & Swarts, 2020). When implementing greener practices,
businesses must carefully consider the financial implications and potential returns on investment.

According to Mukonza and Swarts, it can also be challenging to gauge the effectiveness of
CSR and green marketing campaigns (2020). Companies must build vital metrics that accurately
evaluate the impact of their sustainability activities and show good results. Companies may
successfully communicate their environmental and social responsibility commitments to
stakeholders and establish trust in their green projects by setting clear targets and monitoring
progress against these criteria.

On regulations, government regulations significantly impact how CSR and green marketing
strategies are implemented. Tight environmental restrictions are an effective stimulant that forces
businesses to adopt sustainable practices. Government regulations that focus on emissions, waste
management, and resource conservation establish a system of regulations that encourage
businesses to take environmental stewardship seriously (Chung, 2020). In addition to providing
unambiguous guidelines for sustainability, these rules level the playing field by guaranteeing that
every business is held to the same environmental standards.

Governments frequently use a range of incentives to get companies to implement green
practices. Companies that invest in eco-friendly technologies and activities are frequently
rewarded with tax cuts, subsidies, and grants. These financial incentives make it more
economically feasible for businesses to adopt green initiatives by helping offset the costs of
implementing sustainable practices (Chung, 2020). Governments encourage businesses to actively
pursue sustainability goals and incorporate them into their business strategy by offering
observable rewards for sustainable behavior.

Incentives and restrictions from the government also have a significant impact on how
consumers behave and how markets function. Governments can shape consumer preferences and
increase demand for environmentally friendly items by enforcing labeling standards for eco-
friendly goods or providing tax incentives for buying environmentally friendly products (Chung,
2020). As a result, businesses that value sustainability will find it easier to compete in the market,
which will spur innovation in the green economy. The advancement of environmental
sustainability and social responsibility on a global scale ultimately depends on the cooperative
efforts of government laws, incentives, and corporate activities.

5. Conclusions

To sum up, the integration of green marketing and corporate social responsibility (CSR)
signifies a substantial paradigm shift in contemporary business operations, propelled by the
increasing demands of consumers for environmentally sensitive, ethical, and sustainable activities.
This synergy goes beyond a simple moral requirement to benefit businesses, society, and the
environment. From a historical, theoretical, and applied perspective, corporate social
responsibility (CSR) and green marketing are complementary and necessary for sustained success
and favorable results. This integration is a potent catalyst for positive change, pushing innovation,
building customer trust and loyalty, and eventually generating a more equitable and sustainable
future for future generations. Embracing the synergies between CSR and Green Marketing is not
just a strategic imperative but also a moral obligation that displays a dedication to people, the
planet, and prosperity as businesses negotiate the complexity of today's global concerns.
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OBECCMOJIMBAHNE HADTASTAHCKOW
HEDSTU TTPMPOAHBIM BEHTOHUTOM

Mammagosa AliHyp Telob Kbi3bl
FAHAXKMHCKMIA [OCyAapCTBEHHbIN YHUBEPCUTET
Harmnes Husamum MasaHdap ornbl

NHcTUTYT DKOoN0rMn 1 MNMpupoaHbix Pecypcos
Ackeposa [tosibHapa Mawun Kbi3bl

NHcTUTYT DKoN0ornm u MNMpupoaHbix Pecypcos

AHHOTaUuA
Keywords: Naftalan crude oil, de-resining, bentonite, adsorption, resin-asphaltene substances,
naphthenic hydrocarbons, oil treatment.
KnioueBble cnosa: HadTanaHckaa HedTb, obeccmonmsaHune, BeHTOHUT, aacopbuma, cMoanUCTo-
acdanbTeHOBbIE BELLECTBA.
AkTyanbHOCTb: HadTtanaHckaa HedTb obnagaeT yHWKanbHbIMM Ne4ebHbIMKU CBOM-CTBAMW, HO
BbICOKOE COAepaHWe CMOAUCTO-achanbTEHOBbLIX BelwecTs 18-22% orpaHuumBaeT eé
NPUMEHEHNE B MeANUMHE N HEDPTEXUMUM.
Lenb: ObocHoBaTb 3pPeKTMBHOCTL aacopbumoHHOro obeccmonmBaHna HadTanaHCKOM HedTu
aKTMBMPOBAHHbIM BEHTOHMTOM Ka3aXxCKOro MeCcTOPOXKAEHMS.
MeTtoponorua: JlabopaTopHad nepkonAumMsa Yepe3 HeENnoABWMKHbIM cnon beHToHMTa npu 60°C,
cooTHouweHne HedTb:copbeHT 10:1. CoaepaHume CAB onpepenanm no [OCT 11858-66.
PesynbTatbl: OaHOKpPaTHaA aacopbuma cHM3mna coaepxanmne cmon ¢ 19,4% no 4,1%, achanbteHoB
€ 2,3% no 0,4%. Bbixoa, uenesoro npoayKkrta 87,6%.
Hay4yHas HOBM3Ha: YCTaHOBAEHbI OMNTMMA/ibHble MapameTpbl 06eccMonMBaHMA HadTanaHCKOM
HedTM MeCTHbIM BEHTOHUTOM.
MpaKTnyecKkaa 3HA4YMMOCTb: TexXHONOorMA MO3BONAET MOy4aTb MEeAMUMHCKOE W TexHUYeckoe
cbipbe ¢ cogeprkaHmem CAB <5%.

BBEAEHWE

HadTanaHckaa HedTb MecTopoxkaeHua HadbTanaH ABNAETCA YHWMKaAAbHbIM MPUPOAHbLIM
neyebHbIM cpeacTBom 61aroaapa BbICOKOMY COAepKaHMo HadTeHOBbIX yrnesoaopoaos 75-80%
M HU3KOM cepHuctoctn 0,25% (Mamepos, 2020). Mo paHHbIM BO3, HadTanaHoTepanua
abdekTmBHa Npn 70 BMAax 3aboneBaHMin ONOPHO-ABUIaTENbHOrO annapaTa v KOXMU.

OCHOBHbIM $aKTOPOM, OrpaHMYMBaOWMM NPpUMeHeHWe HadTanaHCKoW HedTK, aBnAeTcA
BbICOKOE COfep)KaHne cmosncto-acdansTeHoBbix BewlectB (CAB) — 18-22%. CAB Bbi3biBatoT
anneprmyeckme peakumm npu HapyKHOM MPUMEHEHMM, MOBbLILIAKT KOKCYEMOCTb M CHMXKAtOT
CTabuAbHOCTL HeGTenpoayKToB Npu nepepaboTke (Mcmannos, 2021).

CyuiecTsytoline metoabl AeachanbT3aLUmMm NPONAHOM U CENEKTUBHOM OYMCTKM GeHONOM
XapaKTepPM3YTCA BbIXOAOM LeneBoro npoaykta 60-65% W BbICOKMMW 3HeprosatpaTamMu.
AncopbUMOHHAA OYMCTKA NPUPOAHLIMU TAMHAMM — MEepCcrneKkTMBHaA anbTepHaTMea bGnaroaapa
[OCTYNHOCTU 1 H13KOWM cebecTommocTn (Bhattacharyya, 2018).
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Lenb paboTbl — onpeaenntb 3pPeKTMBHOCTb aKTMBMPOBAHHOTO HEeHTOHMTa Kasaxckoro
MECTOPOXKAeHNA AN obeccMmonmBaHMA HadbTanaHCKOM HepTU M yCTaHOBUTb ONTMMAaNbHble
TEXHOMI0rMYeCcKMe NapameTpbl NpoLecca.

MATEPWAN N METOOMKA

O6beKkT nccnenoBaHmMa — HadTanaHckas HedTb. PUIMKO-XMMMYECKAA XapaKTepUCTUKa:
naoTHocTb npu 20°C 0,927 r/cm3, kKnHemaTtnyeckas BaskocTb npu 50°C 42,3 mm?/c, Temnepatypa
3acTbiBaHuA -12°C, cogepkaHne cmon 19,4%, achanbteHoB 2,3%, cepbl 0,25%, napadumHos 0,8%.

B KadecTBe agacopbeHTa MCNonb30BaH OeHTOHUT Ka3axCKoro MectopoxaeHus, MHaxKa-
Kasaxckaa 30Ha. MuHepanbHbIA COCTaB: MOHTMOPWUANOHUT 72%, KkBapl 15%, Kanbuut 8%,
nonesble wnatbl 5% (FacaHos, 2019). EMKOCTb KaTMOHHOro obmeHa 92 mr-sk8/100r, yaensHas
NOBEPXHOCTb 68 M2/T.

BeHTOHUT NoaBepraan KUCAOTHOM akTnBaumm 15%-Hbim pactsopom HCl B TedeHne 4 4 npu
90°C, otmbIBann Ao pH 6,5, cywnam npu 110°C n namensvyanm o ¢pakumm 0,25-0,5 mm.

ObeccmonmBaHne NPOBOAMIM METOA0OM NEPKONALMN. B CTEKNAHHYIO KOIOHKY AMAaMETPOM
20 mm 3arpy»ann 10 r akTMBMpOBaHHOIro beHToHUTa. Yepes cion copbeHTa nponyckaan 100 r
HedTN co ckopocTbio 1 obbem/yac npu TemnepaType 60°C. dntoaT — obeccmoneHHas HedTb.
CopbeHT pereHepmpoBany NPOMbIBKOM TOTYO/IOM.

CopepKaHme cmon u achanbTeHOB onpeaensny aacopbumoHHbiM metogom no TOCT
11858-66. [pynnoBoi yrneBoAoOpPOAHbIA COCTaB — METOAOM KMAKOCTHO-3aACcopPOLUMOHHOM
xpomaTtorpadum. KoxkcyemocTb — no KoHpagcoHy, TOCT 19932-99. Bce onbiThl B 3-KpaTHOM
NOBTOPHOCTMU.

PE3Y/IbTATBI U UX OBCYHKAEHUE

AncopbumoHHas o4ncTKa obecneymna raybokoe yaaneHme CMOAMCTO-achanbTeHOBbIX
KomnoHeHToB (Tabanua 1). CogepaHne cmos cHM3uAoch B 4,7 pasa, achanbTeHos B 5,8 pasa.

CymmapHoe coaepkaHne CAB ymeHblimnocs ¢ 21,7% no 4,5%, 4to nepesoanT HedTb 13
KaTeropum "BbicokocmonuncTbix" B "manocmonmctolie” no FOCT 31378-2009.

BausaHue aacopbUMOHHOW OUMCTKM Ha COCTaB HadTaNnaHCKON HedTw.

Tabnuua 1.
Mokasatenu NcxopHan MNMocne CreneHb
HedTb OUYUCTKM OYUCTKN,%

Cmonbl, % mac 19,440,6 4,1 40,2 78,9

AcdanbT, % mac 2,3+ 0,1 0,4 £0,1 82,6
Cymma CAB,% mac 21,1+ 0,6 4,5 40,2 79,3

HadTeHoBble 76,2 1,1 88,9 +0,9 -

YB% mac

KokcyemocTb, % 7,8 £0,3 0,424 0,05 94,6

Bbixa npoayKTa, % 87,6 +1,2 -

CHuxeHne kokcyemocTn ¢ 7,8% no 0,42% cBUAETENbCTBYET O NPUTOAHOCTU OYULLIEHHOM
HedTM [ONA NPOLECCOB TEPMWMYECKOro M  KaTa/IMTMYECKOro KpekuHra. POCT coaepraHua
HadTeHOoBbIX yrnesoaoponos Ao 88,9% nosbilwaeT BUONOrMYECKYIO aKTMBHOCTb MPOAYKTA, YTO
Ba*KHO 415 MeAMUMHCKMX Lenen (Annes, 2022).

MexaHun3m aacopbumm obycnosneH B3aMMOAENCTBUEM MOAAPHbLIX (QYHKLMOHANbHBIX
roynn cmon (-OH, >C=0, -COOH, -NH) c OpeHCTea0BCKMMWU KUCAOTHbIMM LIEHTPaMW Ha
NOBEPXHOCTN MOHTMOPUANOHUTA. AcanbTeHbl, MMEtoLLIME KOHAEHCMPOBAHHYK apOMaTUYECKYHO
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CTPYKTYPY, YAEPMKMBAKOTCA 33 CYEeT T-TL B3aMMOAEMCTBMA C CUOKCAHOBBIMW CAOAMM W
obpasoBaHMA BOAOPOAHbIX cBsAzen (Mup3saes, 2021).

OntnmanbHas TemnepaTypa npouecca 60°C. Mpu 40°C BA3KOCTb HEPTU BbICOKAS, CKOPOCTb
anddysmnmn CAB K NoBEpXHOCTM COpOEHTa CHUMKAeTCA, CTeneHb OYUCTKM NagaeT 40 62%. Mpn 80°C
HauyMHaeTca Aecopbuma NerkoKMNALLMX HaGTEHOB, BbIXOA NPOAYKTA CHUXKaeTcA Ao 81%.

PereHepauua 6eHTOHWTa Tonyonom npu 80°C BoccTaHaBamMBaeT 92% MCXOAHOM
aacopbumoHHon emrkoctu. CopbeHT BblaeprkmBaeT 4-5 UMKNOB agcopbuma-pereHepauma 6es
CYLWEeCTBEHHOM NOTepM aKTUBHOCTM, YTO CHUMNKAET CeHeCTOMMOCTb OYUCTKM A0 45 MaHaT/T HedTu.

BbIBOAbI

1.Aacopbuma Ha aKTUBMPOBAHHOM OeHTOHMTe Ka3axCKoro MecTOPOXAEHUA CHUKaeT
coflepraHne CMONCTO-acdasibTEHOBbIX BEWECTB B HapTanaHckon HedTn ¢ 21,7% o 4,5% npwu
BbIxOAe Lenesoro npoaykta 87,6%.

2.0nTMManbHble napameTpbl obeccmonmBaHuA: TemnepaTypa 60°C, COOTHOLIEHWEe
HedTb:6eHTOHUT 10:1, pasmep dpakumm copbeHTa 0,25-0,5 mm.

3.KokcyemocTb ounieHHon HedTn 0,42% no3BOSIAET MCMNO/b30BaTh €€ KaK Cbipbe AJ1s
HedTEeXMMMNYECKMX NPOLLECCOB M KaK OCHOBY AN1A MeANLUMHCKUX NpenapaTos.

4.PereHepauma copbeHTa Tonyonom obecneumsaeT 4-5 pabounx umknos. CebecToMMocTb
O4YMCTKM 45 MaHaT/T, uTo B 2,8 pasa HWMXKe NponaHoBoM AeacdanbTU3ALUUN.
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DE-RESINING OF NAFTALAN CRUDE OIL USING NATURAL BENTONITE.
Mammadova Aynur Teyyub, 2Nagiyev Nizami Gazanfar, 2Askerova Gulnara Mail.
!Ganja State University,
2|Institute of Ecology and Natural Resources
SUMMARY

Background: Naftalan crude oil is a unique therapeutic agent due to its high content of
naphthenic hydrocarbons 75-80% and low sulfur 0.25%. However, the high concentration of resin-
asphaltene substances 18-22% limits its application in medicine and petrochemistry by causing
allergic reactions and increasing coke formation.

Objective: To evaluate the efficiency of adsorptive de-resining of Naftalan crude oil using
activated bentonite from the Kazakh deposit, Azerbaijan.
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Methods: Laboratory percolation through a fixed bed of acid-activated bentonite at 60°C,
oil:sorbent ratio 10:1. Resin and asphaltene content was determined according to GOST 11858-
66.

Results: Single-stage adsorption reduced resin content from 19.4% to 4.1% and
asphaltenes from 2.3% to 0.4%. The vyield of de-resined product was 87.6%. Coke-forming
tendency decreased from 7.8% to 0.42%. The sorbent withstands 4-5 regeneration cycles with
toluene.

Conclusions: Activated bentonite provides deep purification of Naftalan oil to a resin-
asphaltene content <5%, making it suitable for medical formulations and as petrochemical
feedstock. The process cost is 45 AZN/ton, 2.8 times lower than propane deasphalting.
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Abstract

Quantum chemistry has become one of the central intellectual and practical tools in modern
catalyst design because it links atomic-scale electronic structure to measurable catalytic
performance. In chemical technologies and nanoengineering, where catalyst behavior is governed
by subtle changes in composition, coordination environment, morphology, defect structure,
support interactions, and operating conditions, quantum-chemical methods provide a framework
for rationalizing activity, selectivity, and stability before large-scale experimental screening is
undertaken. The emergence of density functional theory (DFT), post-Hartree—Fock methods for
benchmark calculations, ab initio molecular dynamics, embedded quantum mechanics/molecular
mechanics approaches, and more recently machine learning integrated with quantum chemistry
has transformed catalyst discovery from a largely empirical enterprise into a predictive discipline.
These methods are now routinely used to identify active sites, map reaction pathways, quantify
adsorption energetics, interpret spectroscopic signatures, construct scaling relations, and reveal
the origin of structure—property relationships in homogeneous, heterogeneous, electrochemical,
photocatalytic, and single-atom catalytic systems (Ngrskov et al., 2009; Seh et al., 2017; Sankar et
al., 2020; Casillo et al., 2025).

In nanoengineered systems, the importance of quantum chemistry is even more pronounced.
Nanocatalysts expose a high density of undercoordinated atoms, strain fields, interfaces, ligands,
and support-mediated electronic effects that are difficult to isolate experimentally but can be
examined directly through theory. Quantum-chemical analysis helps distinguish geometric effects
from electronic effects, predict the consequences of size and shape changes, and guide the
stabilization of metastable yet highly active structures such as single atoms, subnanometer
clusters, defect-rich oxides, and heterostructured interfaces (Negreiros et al., 2012; Cao et al,,
2016; Kraushofer et al., 2022). At the same time, the field faces important challenges related to
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functional accuracy, dynamic restructuring, solvation, electric fields, entropy, and the complexity
gap between model catalysts and working materials. This review examines the conceptual
foundations, methodological developments, and practical applications of quantum chemistry in
catalyst design, with special emphasis on its role in emerging chemical technologies and
nanoengineering. The review also outlines current limitations and future directions, arguing that
the next phase of catalyst innovation will rely on tighter integration between quantum chemistry,
operando characterization, data science, and autonomous experimentation (Lewis et al., 2023; Du
et al., 2024; Shao et al., 2025).

1. Introduction

Catalysis underpins the manufacturing of fuels, fertilizers, polymers, pharmaceuticals, fine
chemicals, and an increasing number of sustainable technologies for carbon management,
hydrogen production, and environmental remediation. Because catalysts accelerate reactions
without being consumed, their design determines both the economics and environmental profile
of chemical technologies. Historically, catalyst discovery relied heavily on intuition, heuristic
composition rules, and trial-and-error experimentation. While empirical exploration remains
important, the rising complexity of catalytic materials and the urgent demand for high-
performance sustainable processes have made purely empirical approaches inadequate. The
central question is no longer whether theory can contribute to catalyst development, but how
deeply theory can shape the entire design cycle.

Quantum chemistry addresses this challenge by describing the electronic structure of molecules
and materials from first principles or semi-empirical approximations grounded in quantum
mechanics. Since catalytic transformations are governed by bond breaking and bond formation,
charge transfer, orbital interactions, spin effects, and the stabilization of transition states, quantum
chemistry is uniquely positioned to explain why a catalyst works and how it can be improved. The
theoretical description of adsorption energies, activation barriers, reaction intermediates, and the
distribution of electrons across active sites offers a mechanistic language that can be translated
into practical design descriptors such as d-band position, binding energy windows, acid—base
strength, redox flexibility, ligand field effects, or vacancy formation energy (Hammer and Ngrskov,
2000; Ngrskov et al., 2009; Medford et al., 2015).

The role of quantum chemistry has expanded in parallel with advances in computing and
methodology. DFT has become the workhorse of computational catalysis because it balances
reasonable accuracy and tractable cost for molecules, surfaces, nanoparticles, and extended
solids. Benchmark wavefunction-based methods help validate difficult cases, especially in open-
shell transition-metal chemistry and bond activation problems where electronic correlation is
strong. Molecular dynamics and free-energy methods provide access to finite-temperature
behavior, fluxionality, solvent effects, and interface structure. More recently, machine learning
models trained on quantum-chemical data have accelerated high-throughput screening and
enabled the exploration of chemical spaces that would otherwise remain inaccessible (Gensch et
al., 2022; Lewis et al., 2023; Casillo et al., 2025).

Catalyst design in nanoengineering particularly benefits from this theoretical maturity. Nanoscale
materials differ fundamentally from bulk materials because their catalytic behavior depends on
finite size, exposed facets, defects, support interactions, and local heterogeneity. Two catalysts
with identical elemental composition can differ dramatically in performance if their nanostructure
changes the electronic density at the active site. Quantum chemistry provides one of the few
routes for disentangling these interdependent variables. It allows the identification of the actual
active ensemble, whether it is a terrace atom, a step edge, a single supported metal atom, an
oxygen vacancy next to a dopant, or a transient interfacial motif formed only under reaction
conditions (Cao et al., 2016; Sankar et al., 2020; Kraushofer et al., 2022).
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This review discusses how quantum chemistry informs rational catalyst design across major
catalytic domains relevant to chemical technologies and nanoengineering. The aim is not only to
summarize computational methods, but also to show how theoretical insights translate into design
principles for catalyst discovery, optimization, and scale-relevant implementation (Fig 1).

a Quantum-chemical foundation

Electronic structure and nuclear motion define the catalytic energy landscape.

Catalyst model Electronic structure Potential-energy surface Catalytic descriptors Performance
: - ] metrics
molecules, surfaces _> electron density reactants, products _> binding energies
nanoparticles orbitals, charge, spin intermediates, barriers d-band, vacancy energy activity, selectivity
interfaces bond order, response kinetics, pathways acid and base strength stability, durability

b Method hierarchy for realistic catalyst states

Methods are combined to move from tractable models toward operating-condition complexity.

DFT Higher-level Finite-temperature Embedded ML
o benchmarks models environments acceleration
periodic surfaces —’
molecules, clusters wavefunction methods ab initio molecular QM/MM and embedding quantum-data
interfaces strong correlation dynamics, free energy support and solvent surrogates, screening

¢ Design loop across chemical technologies and nanoengineering
Structure is tuned, tested computationally, confronted with experiment, and refined under realistic conditions.

Structure engineering Quantum prediction Chemical technologies Operando validation
composition, size, shape active sites, pathways fuels, fertilizers, polymers spectroscopy, kinetics
defects, strain _> descriptors, selectivity _> hydrogen, CO2 reduction _> working-state structure
support and anchoring energetics and barriers environmental remediation reliability, lifetime
synthesis target theory and computation applications experiment

Persistent challenges across the design loop
functional accuracy - entropy and solvation - electric fields - dynamic restructuring - model to material gap

QM, quantum mechanics; ML, machine learning.

Figure 1. Quantum chemistry as a unifying engine of catalyst design for chemical technologies and
nanoengineering. a, Quantum-chemical foundation. A catalyst model (molecules, surfaces,
nanoparticles, interfaces) is described by electronic structure (electron density, orbitals, charge,
spin, bond order and response), which defines the potential-energy surface connecting reactants,
products, intermediates, transition states, kinetics and pathways. From this surface, catalytic
descriptors (binding energies, d-band center, vacancy formation energy, acid and base strength)
are extracted and converted into performance metrics (activity, selectivity, stability,
durability). b, Method hierarchy for realistic catalyst states. DFT underpins periodic surfaces,
molecules, clusters, and interfaces; higher-level wavefunction benchmarks validate strongly
correlated transition-metal states and difficult barriers; finite-temperature models (ab initio
molecular dynamics and free-energy surfaces) capture fluxionality, solvent reorganization, and
coverage effects; QM/MM embedding captures confinement and support and solvent effects; and
ML surrogates trained on quantum-chemical data drive uncertainty-aware high-throughput
screening. ¢, Closed design loop across chemical technologies and nanoengineering. Structure
engineering (composition, size, shape, defects, strain, support and anchoring) feeds quantum
prediction (active sites, pathways, descriptors, selectivity, energetics and barriers), which informs
chemical technology targets (fuels, fertilizers, polymers, hydrogen, CO, reduction, environmental
remediation); operando validation through spectroscopy, kinetics, working-state structure,
reliability and lifetime closes the loop and feeds back to revise model, mechanism, and synthesis
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target. Persistent challenges that span the entire loop are functional accuracy, entropy and
solvation, electric fields, dynamic restructuring, and the model-to-material gap.

2. Conceptual Foundations of Quantum Chemistry in Catalysis

At the heart of quantum chemistry lies the idea that catalytic performance emerges from
electronic structure. The arrangement and energy of electrons determine bond order, charge
distribution, spin state, orbital overlap, and the thermodynamic stability of reactive intermediates.
In catalysis, these quantities control adsorption, activation, and product release. For example, if
adsorption is too weak, reactants do not activate; if it is too strong, intermediates poison the
surface. The catalytic optimum often lies in a narrow energetic window, which is why quantum-
chemical predictions of adsorption and activation energies are so useful in catalyst design
(Hammer and Ngrskov, 2000; Ngrskov et al., 2009).

The theoretical framework commonly begins with the Born—Oppenheimer approximation, which
separates nuclear and electronic motion and allows the construction of potential energy surfaces.
On these surfaces, minima correspond to intermediates and stationary saddle points to transition
states. Catalytic rates and selectivities depend on the topology of these surfaces: the depth of
adsorption wells, the height of elementary barriers, and the competition between parallel
pathways. Quantum chemistry enables the explicit calculation of these quantities and therefore
the identification of rate-determining steps and selectivity-defining transitions.

Density functional theory became transformative because it recast the many-electron problem in
terms of the electron density rather than the many-electron wavefunction. The Hohenberg—Kohn
theorems established that the ground-state electron density uniquely determines system
properties, and the Kohn—Sham formulation made practical calculations possible through effective
single-particle orbitals (Hohenberg and Kohn, 1964; Kohn and Sham, 1965). In catalysis, this
framework is especially powerful because it can treat periodic surfaces, nanoparticles,
coordination complexes, and hybrid interfaces within a broadly unified formalism.

Chemical reactivity concepts derived from quantum chemistry also inform catalyst design. Frontier
orbital theory, hardness and softness, charge transfer tendencies, local electrophilicity and
nucleophilicity, spin density, and bond order analysis are used to rationalize why certain sites are
active. Conceptual DFT further links reactivity to descriptors such as Fukui functions and chemical
potential, which can help interpret adsorption preferences and activation patterns in complex
catalysts (Parr and Yang, 1989). While such descriptors do not replace explicit reaction-path
calculations, they often accelerate hypothesis generation and materials screening.

Another important conceptual advance is the descriptor-based view of catalysis. Rather than
computing full microkinetic models for every candidate material, researchers often seek one or a
few calculated quantities that correlate with catalytic performance. Adsorption energies of key
intermediates, d-band centers of transition metals, vacancy formation energies in oxides, or
hydrogen binding energies in electrocatalysts are typical examples. When descriptors are linked to
activity through scaling relations or volcano plots, they provide practical maps for catalyst design
(Ngrskov et al., 2009; Medford et al., 2015). Although descriptor approaches simplify complex
chemistry, they remain among the most influential ways quantum chemistry has guided catalyst
optimization.

3. Quantum-Chemical Methods Used in Catalyst Design

The most widely used tool in computational catalysis is DFT. Generalized gradient approximation
functionals such as PBE remain common because of their efficiency and robust performance across
diverse systems, while hybrid functionals and dispersion-corrected approaches are increasingly
employed when electronic localization, charge transfer, or weak interactions are important
(Perdew et al., 1996; Grimme et al.,, 2010). For nanoporous materials, layered structures,
adsorption in molecular crystals, and metal-organic frameworks, dispersion interactions can
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substantially alter predicted energetics and geometries, making correction schemes essential
rather than optional.

Despite its versatility, DFT is not a single method but a family of approximations, and functional
choice can influence predicted trends. Transition-metal catalysis is especially sensitive because
partially filled d shells, spin-state energetics, and self-interaction errors can lead to uncertainty in
reaction barriers and redox energetics. Consequently, benchmark studies against higher-level
wavefunction methods are important for validating mechanistic conclusions in difficult cases.
Coupled-cluster methods, multireference approaches, and localized correlation techniques are
computationally expensive, but they provide valuable reference data for small clusters, molecular
active-site models, and key transition states.

For homogeneous catalysis and enzyme-inspired systems, wavefunction methods remain
particularly important where strong correlation or near-degeneracy is significant. Metalloenzymes
and redox-active coordination complexes often present electronic structures beyond the
comfortable reach of semi-local DFT. In such cases, the role of quantum chemistry is not merely
predictive but diagnostic, helping determine whether the underlying electronic problem demands
a multiconfigurational treatment (Orio and Pantazis, 2021).

Ab initio molecular dynamics extends quantum chemistry into the finite-temperature regime by
allowing atomic motion on electronically derived potential energy surfaces. This is crucial for
understanding fluxional nanoclusters, solvent reorganization, interfacial water networks, ion-
coupled reactions, and the dynamic restructuring of catalysts under operating conditions. Static
zero-Kelvin structures can be misleading for catalytic systems that change geometry or oxidation
state while functioning. Dynamic simulations, although expensive, reveal ensembles rather than
isolated structures and thereby bring theory closer to experimental reality.

Quantum mechanics/molecular mechanics embedding is another important strategy, especially
for large catalytic environments such as zeolites, MOFs, solvated clusters, and biomimetic systems.
In these approaches, the reactive center is treated quantum mechanically while the broader
environment is described at lower cost. This allows the inclusion of confinement, electrostatics,
and long-range structural effects that would otherwise be neglected.

Finally, machine learning is now being integrated into quantum chemistry rather than replacing it.
Surrogate models trained on DFT data accelerate geometry optimization, energy prediction,
reaction path screening, and materials discovery. The most promising approaches preserve the
physical interpretability of quantum descriptors while enabling exploration of far larger chemical
spaces than conventional DFT alone can handle (Gensch et al., 2022; Lewis et al., 2023; Casillo et
al., 2025). In this sense, quantum chemistry has evolved from a stand-alone computational
technique into the data-generating engine of modern catalyst informatics.

4. From Electronic Structure to Design Principles

The practical value of quantum chemistry in catalyst design depends on its ability to convert raw
electronic information into generalizable principles. One of the most important is the relation
between adsorption strength and catalytic turnover. Too weak a surface—adsorbate interaction
prevents activation, whereas too strong a bond inhibits desorption or subsequent transformation.
This balance is often visualized through volcano relationships, were activity peaks at intermediate
binding energies. Quantum-chemical calculations provide the adsorption descriptors that define
the position of a catalyst on such plots (Ngrskov et al., 2009; Medford et al., 2015).

Another principle is the role of electronic structure tuning through composition and strain. Alloying
can shift the d-band or modify charge transfer between atoms, thereby changing adsorption
energetics. In nanostructures, lattice strain introduced by core—shell architectures,
heterointerfaces, or support-induced mismatch can modulate the occupancy and energy
distribution of surface orbitals. DFT calculations have shown how tensile or compressive strain
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influences the binding of oxygenated, hydrogenated, or carbon-containing intermediates, making
strain engineering a theoretically guided route to performance optimization (Deng et al., 2023).
Defects and low-coordination sites also illustrate how quantum chemistry converts atomic
irregularity into design knowledge. Step edges, kinks, vacancies, dopants, and grain boundaries
often exhibit reactivity distinct from ideal terraces because their coordination environment alters
local electronic density and orbital overlap. In oxide catalysts, oxygen vacancies may activate
molecules by stabilizing reduced intermediates or facilitating lattice oxygen participation. In metal
catalysts, undercoordinated atoms often bind reactants more strongly, though sometimes at the
cost of selectivity or stability. Theoretical analysis allows these trade-offs to be evaluated before
synthesis.

Scaling relations have played an especially influential role in rational catalyst design. Adsorption
energies of chemically related intermediates often correlate across catalyst families, reducing the
dimensionality of the design problem. Yet scaling relations also impose limits: if a catalyst binds
two crucial intermediates inextricably, it may be impossible to optimize both simultaneously. One
of the major contemporary goals in catalyst nanoengineering is to break unfavorable scaling
relations by using dual sites, interfaces, confinement, dynamic charge redistribution, or non-
classical active ensembles. Quantum chemistry is central to identifying where such deviations are
possible and how they arise.

In addition, quantum chemistry aids the interpretation of spectroscopic fingerprints. Vibrational
frequencies, X-ray absorption features, core-level shifts, electron localization patterns, and spin
densities predicted computationally can be compared with in situ or operando measurements.
This feedback loop helps confirm the nature of active sites and reaction intermediates, thereby
refining structure—activity models. In this way, theory moves beyond prediction and becomes an
interpretive partner of experiment (Fig.2).
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Fig. 2. From quantum-chemical descriptors to actionable catalyst design principles. Quantum
chemistry converts electronic-structure quantities into a small set of descriptors that govern
catalytic turnover, and these descriptors are strong enough to organise the design space but
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constrained enough to require physics-aware tuning. a, The Sabatier optimum. Adsorption energy
AE_ads(*X) of a key surface intermediate is the dominant descriptor: low d-band centres give weak
M—A overlap and rate-limited by coverage (left); intermediate d-band centres balance o—d coupling
and deliver maximum activity (centre); high d-band centres over-bind and poison the surface
(right). Each surface is a schematic Au/Ag/Pt/Ni-like slab of four metal atoms (blue) with an
adsorbate (orange = reactant; green = optimally bound; red = poisoning). The volcano curve below
collapses these three regimes onto one axis, with the Sabatier optimum at the apex. b, Scaling
relations constrain how far a single descriptor can move. Adsorption energies of chemically related
intermediates (here E_ads(*OH) versus E_ads(*OOH), as introduced in the SABRE/oxygen-
reduction literature but presented schematically across coinage, Pt-group and 3d-early metals) lie
on a near-universal line of slope = 1 with a narrow confidence band, so optimising one intermediate
automatically weakens or strengthens another. ¢, Three electronic-structure levers — alloying
(charge redistribution and d-band shift), strain (core—shell lattice mismatch and d-band
narrowing/widening) and defects/coordination (steps, kinks, vacancies, low-CN sites) — shift a
catalyst sideways along the same volcano. The arrows track a qualitative trajectory of "pure Pt -
alloy/strained = low-CN defect site" without assigning numerical activity gains. d, The hypothesis-
feedback cycle that makes the workflow operational: (1) a quantum-chemistry model returns DFT
adsorption energies, barriers, charge/spin densities and vibrational fingerprints; (2) these are
condensed into a descriptor and design rule (scaling line, volcano target, predicted
composition/morphology); (3) synthesis and operando probes (XAS, IR, ambient-pressure XPS,
electrochemical rates, turnover and selectivity) provide reality checks; (4) the model is refined with
explicit solvent, coverage and electric field and the loop is iterated until convergence. Geometric
guantities are schematic and do not correspond to specific DFT structures.

5. Quantum Chemistry in Homogeneous Catalyst Design

Homogeneous catalysis remains one of the clearest demonstrations of the power of quantum
chemistry because the active site is often molecularly well-defined. Transition-metal complexes
used in hydrogenation, C—C coupling, olefin polymerization, CO2 reduction, and selective oxidation
can be described in terms of ligand effects, oxidation-state changes, coordination geometry, and
elementary organometallic steps such as oxidative addition, migratory insertion, transmetallation,
and reductive elimination. Quantum-chemical calculations clarify how ligand electronics and
sterics shape these steps and allow rational adjustment of catalyst scaffolds.

A major contribution of theory has been the distinction between thermodynamic and kinetic
control in ligand design. Electron-rich ligands may accelerate oxidative addition but hinder
reductive elimination, while bulky ligands may destabilize catalyst resting states yet lower
selectivity-defining barriers by enforcing favorable transition-state geometries. By mapping full
catalytic cycles, quantum chemistry reveals which ligand features improve turnover and which
simply relocate the energetic bottleneck.

Modern ligand discovery platforms increasingly depend on computational descriptors derived
from quantum chemistry. Steric maps, buried volumes, donor strengths, molecular electrostatic
potentials, and computed reaction barriers can be assembled into searchable design spaces,
allowing inverse design of catalysts tailored to specific transformations (Gensch et al., 2022). This
approach is particularly attractive in fine chemical synthesis, where modest energetic differences
can lead to large improvements in regioselectivity, chemoselectivity, or enantioselectivity.
Another important role of quantum chemistry in homogeneous catalysis is the identification of
non-innocent behavior. Ligands, counterions, or solvent molecules that appear spectator-like may
in fact participate directly in proton shuttling, spin-state crossover, or transient bond formation.
Similarly, the formal oxidation state assigned from intuition may differ from the electronically
relevant state revealed by quantum analysis. Such insights are essential when designing redox-
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flexible catalysts for challenging transformations such as N2 activation, C—H functionalization, and
CO2 reduction.

The boundaries between homogeneous and heterogeneous catalysis are also increasingly blurred
in nanoengineered systems. Ligand-protected clusters, organometallic fragments immobilized on
surfaces, and atomically dispersed sites on oxides often combine molecular and materials-like
features. Quantum chemistry is ideally suited to these frontier systems because it can treat the
local active center with the molecular precision required while still accounting for surface or
support effects (Ortufio and Lépez, 2019).

6. Heterogeneous Catalysis and Surface-Mediated Design

In heterogeneous catalysis, the active site is embedded in an extended material, and catalytic
behavior depends on surface composition, structure, adsorbate coverage, and support
interactions. Here DFT has become indispensable because it can treat periodic surfaces and
calculate adsorption geometries, transition states, and reaction networks. Industrially relevant
processes such as ammonia synthesis, hydrogen evolution, oxygen reduction, Fischer—Tropsch
chemistry, methanol synthesis, and hydrocarbon activation have all been re-examined through
first-principles catalysis.

One of the most influential contributions of quantum chemistry has been the formulation of
reactivity trends across metal surfaces. The adsorption energy of key intermediates often varies
systematically with the electronic structure of the metal, enabling the identification of catalysts
that are intrinsically too inert or too reactive. These concepts, combined with microkinetic analysis,
have reshaped how catalyst screening is performed and shifted the field away from purely
empirical composition searches (Hammer and Ngrskov, 2000; Ngrskov et al., 2009).

Surface heterogeneity, however, complicates simple trend analysis. Real catalysts expose multiple
facets, defects, reconstructions, and metal-support interfaces. Quantum chemistry helps prioritize
which motifs deserve attention. For example, step sites may dominate bond scission, while terraces
control hydrogenation; oxide supports may stabilize cationic metal species that differ profoundly
from metallic nanoparticles; adsorbates themselves may induce restructuring that alters
subsequent reactivity. In supported gold systems, such support-mediated electronic and structural
effects are especially important, and computational studies have shown that catalytic behavior
often originates from the interface rather than from the metal particle alone (Sankar et al., 2020).
Quantum chemistry also enables the mechanistic interpretation of selectivity in complex surface
reactions. In biomass upgrading, CO2 hydrogenation, and selective oxidation, multiple parallel
pathways compete on the same catalyst. DFT-based free-energy and microkinetic analyses can
distinguish why one surface favors C-0 cleavage while another favors hydrogenation or coupling.
These distinctions are crucial for chemical technologies seeking not merely high conversion but
also product specificity, atom economy, and process intensification.

A continuing challenge is the pressure and materials gap between model calculations and real
catalysts. Surface coverages under reaction conditions may differ strongly from ultra-high-vacuum
assumptions, and nanoparticle catalysts can restructure dynamically in response to adsorbates.
Even so, quantum chemistry remains the only practical route to establishing a mechanistic baseline
from which these complexities can be addressed systematically rather than heuristically.
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Figure 3. Quantum-chemistry-driven workflow for rational surface-catalyst design. (a) Gibbs free-
energy profile along a representative heterogeneous catalytic cycle. DFT-computed enthalpies of
the seven intermediates — N»+3H,, *NN, *N+*H, *NH, *NH,, *NHEand NHEg) — are connected
by dashed orange transition-state arcs whose heights encode the activation free energy at each
elementary step; the largest arc, marked by the highlighted callout rate-determining step, governs
the overall turnover. (b) D-band structure of the metal substrate. The broad grey sp-band sets the
reference DOS; the dark-blue peak is the d-band in its low-e_d state (e.g. Au-, Ag-like) and the
shaded light-blue peak is the same band shifted to a high €_d (e.g. Pt-, Ni-like). The vertical black
line marks the Fermi level E_F, and the orange dashed line shows the position of the adsorbate-
induced resonance — moving €_d upward slides this resonance across E_F and strengthens
binding. (c) Sabatier volcano: relative turnover frequency plotted against the adsorption energy
AE_ads(*N) of the rate-limiting intermediate. The orange branch (weak binding) and the blue
branch (strong binding) both pass through a maximum; the pink dotted line marks the Sabatier
optimum at AE_ads(*N) = —-1.1 eV. Black markers place representative 3d (Cu, Ni, Co, Fe), 4d (Ru,
Rh, Pd-like Pt) and 5d (Os, Ag, Au) metals along a single descriptor axis, showing directly how a
single DFT-computed quantity — the d-band centre € d — reorders catalytic metals on a
continuous activity scale. The numbers on each plot give energies in eV and turnover frequencies
in relative units.

7. Nanocatalysis and the Unique Value of Quantum Chemistry at the Nanoscale

Nanocatalysts are not simply small versions of bulk catalysts. Their finite size creates discrete
ensembles of atoms, high surface-to-volume ratios, altered coordination environments, and strong
susceptibility to support and ligand effects. As a consequence, their catalytic properties are
extraordinarily sensitive to geometry and electronic structure. Quantum chemistry plays a uniquely
important role in nanocatalysis because nanoscale reactivity often depends on features that are
inaccessible to continuum models or overly simplified descriptors (Negreiros et al., 2012; Cao et
al., 2016).

One major theme is size dependence. Clusters containing only a few atoms may exhibit catalytic
properties that change non-monotonically with size because electronic shells, geometric motifs,
and charge distribution evolve discretely rather than continuously. A 13-atom cluster may behave
differently from a 20-atom cluster not only because of more sites, but because the orbital structure
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and spin distribution have changed. Quantum-chemical calculations make these effects visible and
allow the identification of “magic sizes” or unusually reactive motifs.

Shape dependence is equally important. Cubic, octahedral, rod-like, and branched nanoparticles
expose different proportions of facets, edges, and corners. DFT studies have shown that these sites
can favor different elementary steps, which explains why nanocrystal morphology strongly
influences catalytic selectivity and stability (Cao et al., 2016). In this sense, nanoengineering and
guantum chemistry are deeply coupled: controlled synthesis defines morphology, while theory
explains its catalytic consequence.

Another powerful area is cluster-support interaction. Supported nanoparticles may donate or
accept charge from oxides, carbons, nitrides, or sulfides. Interfacial polarization can activate
molecules, stabilize reactive intermediates, or modify sintering resistance. In reducible oxides,
support oxygen vacancies or polarons may participate directly in the catalytic cycle. Quantum
chemistry reveals whether the support acts as an inert scaffold, an electronic modulator, or an
active co-catalyst.

Nanocatalysts are also frequently fluxional. Rather than remaining rigid during turnover, small
clusters may rearrange in response to adsorbates and temperature. In some systems, the active
structure is not the lowest-energy bare cluster, but an adsorbate-stabilized isomer accessible only
under reaction conditions. This challenges static catalyst pictures and underscores the need for
ensemble-based quantum-chemical descriptions. Such insights are indispensable for designing
stable yet adaptive nanocatalysts for industrial conditions.

8. Single-Atom Catalysts and Atom-Efficient Design

Single-atom catalysts have emerged as one of the most exciting directions in catalyst
nanoengineering because they maximize atom efficiency while often creating highly specific
electronic environments. In these systems, isolated metal atoms are stabilized on supports such as
carbons, oxides, nitrides, sulfides, or MOFs. Their coordination environment may resemble that of
homogeneous catalysts, yet they function in a heterogeneous context. Quantum chemistry is
indispensable for identifying the structure of these isolated sites and understanding their unique
catalytic behavior (Kraushofer et al., 2022; Hussain et al., 2024; Shao et al., 2025).

The main theoretical challenge in single-atom catalysis is that “single atom” is not a complete
structural description. The same metal may adopt different oxidation states, spin states, and
coordination geometries depending on neighboring heteroatoms, vacancies, and adsorbates. DFT
calculations are therefore used to determine whether the active motif is, for example, M—N4 in a
carbon matrix, a cationic atom anchored at an oxide vacancy, or a transiently reduced site under
reductive conditions. Without this structural resolution, activity trends remain difficult to
generalize.

Single-atom catalysts are especially attractive for electrocatalysis because their local electronic
structure can often be tuned to optimize binding of oxygenated, nitrogenous, or carbonaceous
intermediates. Quantum chemistry helps predict whether such sites favor proton-coupled electron
transfer, whether they suppress competing hydrogen evolution, and whether they can break
conventional scaling relations through asymmetric coordination or dual-site effects. Recent DFT
studies on carbon-supported single-atom catalysts have shown how subtle changes in coordination
number and neighboring dopants can shift selectivity across oxygen reduction, CO2 reduction,
nitrogen reduction, and hydrogen evolution regimes (Shao et al., 2025).

At the same time, theory has highlighted the vulnerabilities of single-atom catalysts. They may
aggregate under working conditions, change oxidation state dynamically, or rely on support defects
that are difficult to reproduce uniformly. Quantum chemistry therefore assists not only in activity
optimization, but also in stability analysis by estimating migration barriers, binding energies to the
support, and the thermodynamic driving force for clustering. This is a good example of how theory
supports practical catalyst engineering rather than only idealized performance prediction.
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9. Quantum Chemistry in Electrocatalyst Design

Electrocatalysis has become one of the most active areas of quantum-chemical catalyst design
because sustainable energy technologies depend on efficient electrode materials for reactions
such as hydrogen evolution, oxygen evolution, oxygen reduction, CO2 reduction, and nitrogen
reduction. In these systems, theory must account not only for surface chemistry but also for
charge, potential, solvation, electric fields, and proton-coupled electron transfer. Despite these
added complexities, DFT has become foundational in electrocatalysis, providing activity
descriptors, selectivity maps, and mechanistic interpretation for diverse electrode materials (Seh
et al., 2017; Chen et al., 2019; Yang et al., 2022).

A key theoretical advance has been the computational hydrogen electrode framework, which
allows free-energy changes for proton—electron transfer steps to be related to electrode potential.
This made it possible to construct electrocatalytic free-energy diagrams and compare catalysts
systematically. Such analyses have been especially influential in the study of oxygen reduction and
CO2 reduction, where theoretical overpotentials derived from intermediate binding energetics
help rank candidate materials (Seh et al., 2017).

Quantum chemistry has also clarified why many electrocatalytic reactions are subject to strong
scaling constraints. For example, materials that bind *OH weakly often bind *OOH weakly as well,
limiting achievable overpotential reductions. As in thermal catalysis, the nanoengineering
objective is often to disrupt these correlations by exploiting strain, alloying, interfaces, single-atom
motifs, or flexible coordination environments. DFT is central to evaluating whether such strategies
truly alter the energetics of critical intermediates or merely redistribute activity among similar
sites.

For CO2 and N2 reduction, the importance of theory is even greater because selectivity is highly
sensitive to local environment and multiple multi-electron pathways compete. DFT helps
determine whether a catalyst favors CO, formate, methanol, methane, ammonia, or hydrogen as
the dominant product pathway, though the accuracy of such predictions depends strongly on
treatment of solvation and potential. Still, without quantum chemistry, rational navigation of these
complex reaction networks would be extremely difficult (Yang et al., 2022).

Current frontiers include constant-potential methods, explicit solvation, field effects, and dynamic
interface simulations. These developments are moving electrocatalytic quantum chemistry beyond
static gas-phase-corrected models toward more realistic electrochemical environments. Even
where absolute predictions remain uncertain, comparative mechanistic insight from theory
continues to guide the synthesis of better-performing electrocatalysts.

10. Photocatalysis, Excited States, and Photoelectrochemical Systems

Photocatalysis poses a distinct challenge because catalyst performance depends not only on
ground-state reaction energetics but also on light absorption, exciton generation, charge
separation, recombination, and the alignment of electronic bands with redox potentials. Quantum
chemistry contributes at multiple levels: it helps design light-harvesting materials, predicts
adsorption and surface reaction energetics, analyzes defect states, and clarifies the fate of
photogenerated carriers (Du et al., 2024).

In semiconductor photocatalysts such as TiO2 and related oxides, DFT has been extensively used
to analyze surface terminations, vacancy states, dopant effects, and the adsorption/activation of
water, CO2, and pollutants. Such calculations are essential for understanding how surface defects
can either improve activity by trapping reactive carriers or reduce performance by promoting
recombination. Theoretical insight is therefore central to defect engineering in photocatalyst
nanoengineering.

For photoelectrocatalytic and hybrid systems, quantum chemistry helps align molecular and
materials perspectives. Sensitized interfaces, cocatalyst deposition, heterojunction design, and
charge-transfer bridges can all be evaluated in terms of electronic coupling and band alignment.
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In this area, theory often works hand in hand with spectroscopy, helping assign transient states
and identify the charge-transfer bottleneck.

Excited-state photocatalysis requires methods beyond standard ground-state DFT in many cases.
Time-dependent DFT, constrained DFT, nonadiabatic dynamics, and embedded approaches are
increasingly used to study charge separation and excited-state reactivity. Although these
techniques remain more computationally demanding and less routine than ground-state DFT, they
are crucial for truly predictive photocatalyst design.

Photocatalysis also intersects strongly with nanostructuring. Quantum confinement, plasmonic
enhancement, facet-selective cocatalyst deposition, and nanoscale heterointerfaces can
dramatically alter light-driven performance. Quantum chemistry helps determine whether
observed enhancements arise from band shifts, improved charge separation, hot-carrier effects,
or simply better adsorption energetics. This mechanistic discrimination is essential if photocatalyst
optimization is to move beyond empirical nanofabrication.

11. Metal-Organic Frameworks, Zeolites, and Confined Catalytic Environments

Porous crystalline materials such as MOFs and zeolites occupy a special place in catalyst design
because they combine site isolation, tunable coordination chemistry, and nanoscale confinement.
In such systems, quantum chemistry serves two parallel purposes: it characterizes the intrinsic
reactivity of nodes, linkers, or guest molecules, and it evaluates how confinement modifies
thermodynamics, transition-state stabilization, and diffusion pathways (Bernales et al., 2017;
McCarver et al., 2021; Yu et al., 2023).

In MOF catalysis, DFT has been used to identify open-metal-site reactivity, linker functionalization
effects, and the role of cooperative node—linker environments. Because these materials often
incorporate coordinatively unsaturated metal centers in a porous scaffold, they provide a bridge
between homogeneous and heterogeneous catalysis. Quantum chemistry clarifies how the
framework environment perturbs metal electronic structure and whether catalytic activity
originates from isolated sites, defects, guest-induced activation, or framework decomposition
products.

For photocatalytic MOFs, theory helps tune band gaps, charge separation pathways, and
adsorption geometry of reactants at photoactive centers. Computationally guided design of
functionalized MOFs has shown that linker substitution, node identity, and heterometal
incorporation can systematically shift optical and catalytic properties (Bernales et al., 2017; Yu et
al., 2023). This is particularly relevant to CO2 reduction and pollutant degradation, where both
adsorption affinity and photoredox ability must be optimized simultaneously.

Zeolites and other confined catalytic solids also demonstrate the value of quantum chemistry in
complex reaction environments. Acid strength, framework topology, and confinement-induced
entropy all shape reaction selectivity. Quantum-chemical calculations have been instrumental in
explaining why some pores favor cracking, others alkylation, and still others shape-selective
isomerization. Because confinement can stabilize transition states differently from adsorbed
intermediates, these materials often provide opportunities to go beyond simple surface scaling
relations.

12. Operando Complexity: Solvent, Coverage, Fields, and Dynamic Restructuring

One of the most important lessons of recent years is that catalysts are not static objects. Under
realistic conditions, they change. Adsorbates accumulate, oxidation states shift, solvent
reorganizes, local pH varies, electric fields develop, ligands dissociate, and nanostructures
reconstruct. The role of quantum chemistry has therefore expanded from calculating idealized
mechanisms to describing dynamic catalytic environments.

Solvent is a particularly important factor in liquid-phase catalysis, electrocatalysis, and biomass
upgrading. Implicit solvation models are convenient but can miss hydrogen-bonding networks,
proton relays, and interfacial structuring. Explicit solvent and ab initio molecular dynamics provide

191



Proceedings of the 14th International Scientific Conference

richer mechanistic insight, though at higher computational cost. These methods are increasingly
necessary when the energy landscape is strongly shaped by solvent-mediated stabilization of
charged or polar intermediates.

Coverage effects also matter because the binding energy of a given species may change with
surface population. Under catalytic turnover, a surface may be crowded with spectators or co-
adsorbates that alter site availability and reaction barriers. Microkinetic modeling combined with
DFT helps transform isolated elementary-step energetics into realistic turnover predictions by
accounting for competition among adsorbates.

Dynamic restructuring may be the most difficult challenge of all. In many working catalysts,
especially nanoclusters, supported single atoms, copper-based CO2 reduction catalysts, and
reducible oxides, the active site that exists under reaction conditions may differ from the one
present before catalysis begins. Quantum chemistry helps identify plausible restructuring
pathways, but full predictive control remains difficult because the relevant configuration space is
large. This is where integration with operando spectroscopy becomes essential.

Importantly, these complexities do not reduce the value of quantum chemistry; they redefine it.
Rather than expecting one optimized structure to explain all behavior, researchers increasingly use
theory to describe ensembles, transitions, and condition-dependent site populations. This shift
represents a maturation of computational catalysis from static mechanism mapping to realistic
catalyst-state modeling.

13. Machine Learning, High-Throughput Screening, and Autonomous Discovery

The newest phase of catalyst design combines quantum chemistry with machine learning and
automation. Because quantum-chemical calculations are expensive relative to simple descriptor
models but cheap relative to broad experimental campaigns, they serve as the data backbone for
model training. High-throughput DFT workflows generate adsorption energies, reaction barriers,
band structures, and formation energies across thousands of candidates. Machine learning then
interpolates or extrapolates within these spaces to identify promising regions for deeper
exploration (Lewis et al., 2023; Casillo et al., 2025).

This integration is especially powerful for ligand discovery, alloy screening, and nanomaterial
compositional design. Instead of testing a handful of intuitive candidates, researchers can navigate
enormous spaces defined by metal identity, coordination environment, dopants, facet exposure,
or support type. Computational ligand platforms illustrate how quantum descriptors can be
embedded into searchable chemical maps that support inverse catalyst design (Gensch et al.,,
2022).

Nevertheless, machine learning does not remove the need for quantum chemistry. The predictive
value of any data-driven model depends on the fidelity of the underlying electronic-structure
calculations and the representativeness of the training set. If DFT systematically misrepresents a
reaction family or misses condition-dependent restructuring, machine learning may merely
accelerate the propagation of those errors. Consequently, the most promising strategies are
hybrid: physics-informed models, uncertainty-aware screening, active learning loops, and iterative
validation against experiment.

Autonomous discovery platforms may become especially important in nanoengineering, where
synthesis variables and structural heterogeneity create large multidimensional search spaces.
Quantum chemistry can prioritize hypotheses, machine learning can manage combinatorial
complexity, and robotic experimentation can test candidates rapidly. In such closed-loop systems,
theory becomes not just a source of explanation but a real-time driver of catalyst innovation.

14. Limitations and Persistent Challenges

Despite its major successes, quantum chemistry does not yet offer a fully predictive universal
solution to catalyst design. Functional dependence in DFT remains a significant issue, especially for
strongly correlated oxides, open-shell transition-metal complexes, and redox-active intermediates.
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Small changes in functional choice can affect relative site stability, spin-state ordering, and barrier
heights. For catalytic screening this may be acceptable when trends are robust, but for fine
mechanistic discrimination the uncertainty can be consequential.

Entropy and free energy are also recurrent sources of approximation. Many catalytic studies still
rely primarily on electronic energies corrected by simplified vibrational models. This is often
sufficient for comparative trends, but it can fail in liquid-phase systems, flexible adsorbates, and
confined environments where entropic contributions are substantial. Likewise, kinetic relevance is
sometimes inferred from thermodynamic descriptors alone, even though kinetics and
thermodynamics may diverge.

Another challenge is scale. Industrial catalysts are rarely perfect crystals or isolated complexes.
They are multicomponent, defect-rich, often partially amorphous materials operating under non-
equilibrium conditions. Bridging the gap between atomistic calculations and reactor-level
performance requires multiscale thinking, including transport, deactivation, sintering, poisoning,
and process integration. Quantum chemistry can identify intrinsic reactivity but not by itself predict
plant-scale productivity.

Interpretability can also become an issue in large-scale computational screening. When thousands
of materials are ranked by descriptor values, there is a risk of prioritizing numerical performance
over chemical understanding. The most useful role of quantum chemistry is not just to compute
faster than experiment, but to explain why a catalyst behaves as it does. Mechanistic transparency
remains critical if theoretical predictions are to guide transferable design principles.

15. Future Perspectives

The future of quantum chemistry in catalyst design will likely be defined by realism, integration,
and automation. Realism means better descriptions of operating environments: constant potential,
explicit electrolyte, dynamic restructuring, solvent fluctuations, excited states, and multiscale
coupling. Integration means closer feedback between theory and operando measurements so that
computed structures and mechanisms can be continuously confronted with experimental
evidence. Automation means the deployment of active learning and autonomous workflows in
which gquantum chemistry helps choose the next most informative catalyst to synthesize or the
next mechanistic question to test.

Single-atom catalysts, dual-site catalysts, high-entropy materials, and hybrid interfaces are likely to
remain key design targets because they offer opportunities to circumvent traditional scaling
constraints. Quantum chemistry will be essential in these areas not simply for ranking materials,
but for recognizing when new electronic motifs emerge that cannot be captured by older bulk-
based intuitions.

Another important direction is the development of benchmark-quality reference sets for catalytic
chemistry. If machine learning and high-throughput screening are to become routine, they will
require robust calibration against trustworthy quantum-chemical standards. Better uncertainty
guantification, reproducible workflows, and standardized data curation will therefore become as
important as methodological sophistication.

Finally, the distinction between theoretical and experimental catalyst design is likely to continue
fading. As computational predictions become more directly connected to synthesis pathways,
spectroscopic observables, and process metrics, quantum chemistry will function less as a
supporting discipline and more as a co-equal engine of catalyst innovation.

16. Conclusions

Quantum chemistry has fundamentally altered the logic of catalyst design in chemical technologies
and nanoengineering. Its greatest contribution is not merely the calculation of energies, but the
creation of a mechanistic framework linking atomic-scale electronic structure to catalytic function.
Through DFT, wavefunction methods, molecular dynamics, embedding strategies, and machine
learning integration, researchers can now identify active sites, compare pathways, predict trends,
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and rationalize complex structure—property relationships across homogeneous, heterogeneous,
electrochemical, photocatalytic, and porous catalytic materials.

In nanoengineered catalysts, where local structure, support interaction, and dynamic behavior
strongly determine performance, quantum chemistry is particularly indispensable. It reveals why
size, shape, strain, coordination, defects, and confinement matter and how these variables can be
controlled to improve activity, selectivity, and durability. At the same time, the field must continue
addressing persistent challenges involving functional accuracy, environmental realism,
restructuring, and the translation of atomistic insight to practical catalyst performance.

Overall, the role of quantum chemistry in catalyst design is best understood as both explanatory
and generative. It explains existing catalytic behavior with growing depth and it generates new
hypotheses, descriptors, and candidate materials with increasing speed. As theory becomes more
tightly integrated with nanoengineering, spectroscopy, data science, and autonomous
experimentation, it will remain central to the next generation of catalysts for sustainable chemical
technologies.
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Introduction:

One of the foundations of communication theory is the theory of speech acts, which is considered
as a strategy and tactics of speech behavior. The implementation of communication is largely
associated with the addressee's attempt to influence the interlocutor. In accordance with
pragmatic goals, the speaker chooses a certain speech program, which is organized based on the
goal of the relationship, it is precisely this communicative strategy that forms a certain "vector" of
the relationship. The more precisely (more adequately) the communicative strategy is chosen, the
more successful the results of the speech relationship are for the speaker.

The concepts of communicative strategy and tactics are actively used in modern studies of various
discourses. In many cases, communicative strategy is associated with motives, intention, some
general (macro) goal and chooses a more adequate way to achieve it. This task is solved by
communicative (speech) tactics, which are defined as one or more actions that implement
strategies (Isers 2006:110).

Discussion:

For successful communication, it is not enough for a person to possess linguistic and speech norms;
the communicator must know what typical units are accepted in the discourse he needs.

G. Pocheptsov cites an interesting differentiation of communication:

1) hierarchical (with a priority of direct communication);

2) democratic (with a priority of feedback)

(Mouenuos., 2001:35).

The first type of communication is characterized by a command form, and the second by
persuasion. The author characterizes hierarchical and democratic communication in the following
table:
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Democratic Communication Hierarchical communication
Feedback Priority Connection Direct

Free Person Receiver Subordinate

Persuasion Communicative Action Command/Order

Dialogue Communication Type Monologue

Many/Multiple Texts one

Professional business relations are a special communicative situation. They consist of a number of
components, the change of which leads to a change in the communicative situation, which
requires a change in the language means used and, moreover, a variation in the entire speech act:
addressee, addressee, their relationship, tone of communication (official, neutral or friendly),
purpose of communication, method (verbal, non-verbal, mixed), form of communication
(oral/written, contact/distance), place of communication (Belikov, Krisin 2001:61).

In order to prepare professional personnel in society, the competencies of all professions must be
well studied, and among them, speech competence will occupy an important place, without which
successful professional relations are impossible.

Professional competence is considered to be knowledge of a certain nature and scope, general and
specific skills that are necessary to perform specific professional actions and achieve set goals. Any
professional competencies are based on general, universal competencies. These are personality
traits that are necessary to achieve professional success in any field. They include the following
knowledge and skills:

1.Social competence (knowledge of the rules of behavior in society, knowledge of etiquette,
cooperation skills, leadership qualities, the ability to organize the work of a work group, the ability
to adapt to a changing environment);

a) Cultural competence (mastery of the cultural code of a given society, tolerance towards other
cultures);

b) Communication competence (knowledge of literary vocabulary and grammatical norms, oral
and written speech skills.

2. The ability to choose appropriate communication tactics and strategies for a specific relationship
situation; personal competencies (self-confidence, ability for self-education and self-development,
independent work skills, analytical abilities of the person, willpower, ability to overcome
difficulties, etc.).

In different professions, the specific weight of communicative competence within the framework
of professional communication is undoubtedly different. For example, possession of special
terminology, development of oral and written speech, knowledge of the use of communication
strategies and tactics, possession of oratory, the ability not to succumb to external influence- all
this is more important for a lawyer than for a watchman. The same can be said about sailors who
occupy different positions in the hierarchy of the ship's crew: the above-mentioned skills and
knowledge are more important for the captain and his assistants than for mechanics who are
responsible for the smooth operation of the engine room. Nevertheless, communication
competence, we are deeply convinced of, is an essential component of the professional
competence of any seafarer, which is explained by the need for coordinated work of the crew in
extreme situations that so often arise in the professional activities of seafarers.

At the same time, we must remember that the modern world is multicultural, so successful
intercultural communication is a necessary condition for any professional activity. Moreover, the
selection of appropriate communication strategies and tactics is an essential component of
professional competence.
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Professional activity is a type of interaction between people that is carried out on the basis of a
certain type of activity and is aimed at achieving a specific result. Its purpose is determined by the
labor requirements of specific subjects and the type of organization and is based on the
development of an effective strategy of cooperation, joint relations, which leads to successful
professional activity.

Professional relations, unlike everyday household and interpersonal relations, are often of a forced
nature and are more strictly regulated from a normative, organizational and cultural point of view.
According to E. Zaretskaya, “in professional relations between employees of an organization, two
interrelated aspects appear: interaction and interdependence. Interaction is determined by
production technologies and job responsibilities and is oriented towards agreed actions for the
purpose of creating a product or service” (3apeugxasn, 1998:48).

Professional relations affect the quality of activity, and professional activity requires readiness and
professional relations.

There is no single definition of professional relations in the scientific literature. According to A. A.
Derkach, in the socio-psychological literature, the concept of “business relations” is usually used,
which is aimed at ensuring high efficiency of negotiations, meetings and official correspondence,
public speeches. In a particular professional field, business relations have their own specifics and
are called professional, sometimes service, official, statutory. Business relations are a type of
relations that are normatively approved, strictly regulated and function in some field to solve
certain tasks (CounanbHan ncuxonorma 2001:98).

Knowledge of terminology, the ability to establish connections between previously known and new
terms, the ability to use scientific concepts and terms in the practical analysis of production
situations, knowledge of the peculiarities of professional speech style are linguistic competences
of professional communication.

The ability to control emotions, manage dialogue in accordance with the requirements of
professional activity, compliance with ethical norms and etiquette requirements are behavioral
competences.

Professional speech often violates the norms of the literary language in almost all professional
fields, intensively uses professional jargon / slang. In particular, this tendency is strong in maritime
professional communication.

Representatives of various sciences (psychologists, sociologists, linguists) are interested in the
study of professional speech, which undoubtedly indicates the interdisciplinary nature of this
problem, but, unfortunately, so far only the features of several professional discourses have been
more or less covered: the speech of politicians and diplomats, the professional discourse of
lawyers, medical professionals, the formation of the speech of actors and teachers, etc.
Unfortunately, there are more theoretical monographs that cover the speech of gender or age
groups, and there is little material on the features of maritime professional speech.

Maritime communication is a complex type of intercultural professional communication. Maritime
communication is formal or informal. The former (with rare exceptions) is mainly conducted in the
international language of seafarers- English, while the latter is multilingual, since there are many
linguocultural groups in international crews.

During professional training, all sailors must understand and grasp the fact that maritime activity,
unfortunately, is a risky activity. Special attention is paid to the rescue of sailors, the rescue of
cargo, the rescue of the ship, and the protection of the environment from pollution. That is why a
whole series of signaling signals has been developed, through which the crew can inform the port,
another ship, about the distress and ask for help. Despite modern technologies, Morse code, a
semiotic code built on combinations of dots and dashes, is still used in maritime communication.
It is interesting that if the lives of sailors are in danger, they send the SOS signal (three dots, three
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dashes, three dots), that is, as one long sound signal, although it is widely believed that the signal
is represented by the abbreviation SOS:

Save our souls» (cnacume Hawu Oywu) unu

«Save our ship» (cnacume Haw Kopabnb).

In our opinion, the characterization of maritime communication, depending on the scale of its
functioning, is different for official and unofficial relations. Since the ship's crew is on the high seas
for a long time, in addition to business relations and the performance of duties, there is also
unofficial relations between crew members in their free time.

In official situations, the relationship between sailors is mainly local communication, which takes
place within the professional collective of sailors, while in unofficial relations, the proportion of
intra-group and interpersonal relations is quite intense. The point is that within one crew, different
micro-groups united by different degrees of proximity are distinguished.

a) by professional specialization or status

(mechanics, navigators, sailors);

b) from an ethnic or ethnic-regional point of view (English, Russians, Ukrainians, Georgians,
Filipinos, etc.);

c) by confessional characteristics

(Christians, Muslims, Buddhists, etc.);

c) there are fewer microgroups due to age

(young inexperienced and elderly experienced sailors);

d) groups due to gender factors are gradually increasing.

Of course, intragroup and interpersonal communication between all crew members also takes
place in these microgroups, which demonstrates the complexity of

maritime communication, where two types of communication are opposed to each other:
hierarchical and democratic. Among communicative actions, command prevails; as for the type of
communication, G. Pocheptsov's concept includes only monologue, but dialogue prevails in
maritime communication, which is due to the fact that the superior often addresses the
subordinate to clarify information, and a classic dialogue is held between them:

Quest. of the superior  1st probable answer of the subordinate 2nd probable answ

How is anchor? Clear anchor! Foul anchor!
AKopb ymcT! AKopb He ymcT!
The anchoris clean! The anchor is not clean!

Even when a direct order comes from a superior, a subordinate must repeat the order to avoid
inaccuracy (this requirement is strictly enforced in the military fleet, but in merchant shipping this
requirement is relaxed):

Superior's order  1st extended response of subordinate ~ 2nd short response of sub

Steer the course! Yes sir, steer the course! Yes sirl
Steer the course! Yes steer the course! Yes!
Keep moving! Yes Keep moving! Yes!

In speech practice, knowledge of cultural background information is of particularimportance when
a ship's crew, upon entering a foreign port, has to interact with representatives of the local port
service (the port master, customs officers, the pilot). Maritime literature describes many cases
when the failure of professional communication is caused by a linguistic and ethnic barrier.

The international community in 1973 raised the issue of the use of a single (English) language,
standardized and generally accepted terminology and phraseology, which is due to the bitter
experience that humanity has, in particular, linguistic misunderstanding has repeatedly become a
direct cause of border disasters. Taking into account the changes taking place in modern seafaring,
the Maritime Safety Committee decided in 1992 to create a more complex dictionary than the

199



Proceedings of the 14th International Scientific Conference

SMNYV, which later became known as the SMCP (Standardized Maritime Communication Phrases).
Knowledge of the existing document is necessary for certification for all officers working on ships
of more than 500 tonnage.

In Georgia, the relevant standards have been adopted in accordance with the above-mentioned
international documents: see the “Georgian Maritime Code”
(http://www.economy.ge/uploads/kanonmdebloba/transporti/Sazgvao_kodeqsi.pdf);

the Law of Georgia “On Education and Certification of Seafarers”
(http://www.economy.ge/uploads/kanonmdebloba/transporti/mezgvaurta_ganatleba_da_sertific
ireba.pdf ). It is also worth considering that a number of articles and provisions have been added
to the “Georgian Maritime Code” in accordance with the “International Convention on Standards
of Training and Watchkeeping for Certified Seafarers” (International STCW Convention; Russian:
NAHB), which was revised in 2010 in Manola.

According to statistics, 20% of maritime accidents are related to language problems in intercultural
communication. The vast majority of modern maritime crews are multinational and, accordingly,
multilingual. Crew members directly enter into professional dialogue with each other, where
speech problems often arise. The need for intercultural communication in the maritime sphere is
very high, since when entering different ports, crew members have verbal contact with port
workers, customs officers, pilots, etc. The ship's captain and the pilot hired in the port must be
able to establish successful communication for safety reasons.

The matter is further complicated by the fact that during informal communication in microgroups,
sailors still speak their national language, and when addressed by a member of another
microgroup, some have difficulty switching from one language code to another.

From a sociolinguistic perspective, the following types of discourse are distinguished:

a) scientific;

b) political;

c) legal,

d) business;

f) advertising. The matter is further complicated by the fact that during informal communication
in microgroups, sailors still speak their national language, and when addressed by a member of
another microgroup, some have difficulty switching from one language code to another.

From a sociolinguistic perspective, the following types of discourse are distinguished:

a) scientific;

b) political;

c) legal;

d) business;

f) advertising.

Maritime discourse is characterized by: Maritime discourse is characterized by:

1) patterned speech and a high proportion of clichéd constructions;

2) laconicism and terminological abundance;

3) regulation of the business relationship of communicants and, therefore, a role-based character
in accordance with the status of the person concerned;

All of these nuances are achieved by various means and methods, without which it would be
impossible to achieve the goals of understanding and communication in professional maritime
relations. It is assumed that the participants in these speech acts have similar professional
education, a special certificate confirming knowledge of the English language and undergo practice
in typical situations. As for the oral or written form of communication, both are active in maritime
activities, but depending on the situation, sometimes the oral, sometimes the written form
prevails. For example, the business relationship of the ship's crew members is largely oral, but the
relationship of the ship's captain with the port management requires filling out a lot of standard
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documents. The development of navigation and the scientific and technical revolution have led to
another interesting form of business negotiations- official correspondence by e-mail is currently
actively used), which in itself raises the need to study the structure and linguistic characteristics of
electronic business correspondence. Maritime communication is characterized by a high level of
economy in the use of linguistic units. Spoken phrases are condensed, broad, extended sentences
are not used, a high proportion of terminology serves the laconicism of the phrase and the
accuracy of information. Duplicity, ambiguity, approximate information are not allowed in maritime
communication. Accuracy and speed of understanding are of particular importance in maritime
communication, since extreme situations are frequent and the fate of sailors depends on the quick
and joint actions of all crew members. It can be said that misunderstanding of maritime
communication automatically leads to emergency situations (see the examples given above),
therefore, possession of maritime terminology and

phraseology should be automatic, since a sailor should not waste time building a phrase correctly.
In most cases, typical phrases used in professional communication have a clichéd character:
Starboard the helm! Port the helm!

In most cases, typical phrases used in professional communication have a clichéd character:
Starboard the helm! Right steering wheel!

Port the helm! Left steering wheel!

Watch you steering!

Clichéd phrases can also be varied:

Get the port (starboard) anchor ready!

My heading is ...

For quick response, naval commands are characterized by maximum speech compression, for
example:

Language Full phrase Compressed phrase

Continue to follow the same course! The same course!

Stop moving immediately! Stop moving!

The methods of achieving compression are different: in the first case, the construction of the
phrase is compressed as a result of ellipsis, the hearer is omitted, and the subject is implied in the
role data of the communicants. In the second case, the adverb is compressed.

In the conditions of modern globalization, it has become more convenient to develop a single
clichéd maritime phraseology, which undoubtedly simplifies intercultural maritime relations.
Conclusion:

Thus, in a modern multicultural society, in the conditions of globalization and trade economy, the
importance of successful communication has increased significantly, including in the professional
sphere. Maritime communication is a complex type of intercultural professional communication.
Maritime communication is official or unofficial. The first of these is mainly (with rare exceptions)
conducted in the international language of sailors- English, and the second is multilingual, since
there are many linguocultural groups in international crews.

The training of any professional is focused on the development of professional competence, an
important part of which is communicative competence- the knowledge and skills necessary to
understand the speech behavior of others and adequately implement one's own speech program.
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Introduction:

Speech act is an elementary unit of speech communication. The basis of a speech act is the
speaker's desire to have an emotional impact on the addressee through informative or non-
informative, official or unofficial communication situations. In the structure of language and in
speech communication, forms of expression of emotions occupy an important place.

Means of expressing will can be an order, a prohibition, a warning, a request, advice. In the field of
speech act, imperative forms play a large role, which express the will of one of the persons.

The grammatical category of verb change is represented by the verb, showing the speaker's
attitude to the content of the utterance, or the attitude of the situation to the real world. The verb
is a grammatical means of modal meanings. The imperative is an ancient linguistic category that is
constantly being replenished with new forms. The imperative is a universal category in languages
of various groups and systems (e.g. English, Russian, Georgian, Hungarian, Azerbaijani, Uzbek, etc.),
and in each of them it has its own characteristics.

In all fields of human activity- be it technology or medicine, linguistics or engineering, maritime
affairs or other ... there are individuals who express the will of the individual, and these people are
older than others either in age or in position.

Interest in the forms expressing the will of the subject of speech is explained by the imperative
meaning of expression, the diversity of its systematization and, at the same time, the expression
of the concepts of the functional-semantic field of special monographic works.

The scientist A.B. Bondarenko and his scientific works on this topic are noteworthy.

The content of the thought expressed by the speaker may be understood as a possibility or desire,
as an obligation or necessity. The speaker's assessment of what he or she says, and therefore the
relationship between what he or she says and reality, is called modality.

Discussion:

The category of the verb is a grammatical category in the verb system that determines the modality
of the action, i.e. expresses the relationship of the action to reality. Thus, the category of the verb
is a grammatical means of expressing modality. The category of the verb is determined by the
speaker's intention. Intention is the goal of speech, due to which the speech act is performed. The
interpretation of the categories of the verb forms the position of the speaking subject and is
attributed to the egocentric category, the subject personally evaluates the action as desirable,
possible or probable.

The meaning of the command in English is as follows:

Order/Command- a command that must be obeyed;

Directive- general instructions issued by the state;

Instructions- a statement that helps a person understand what is required of him;

Regulation- an official rule;

Request- a request, especially a polite one.

In English, a command is also expressed by an exclamatory sentence, in which the verb is in the
imperative mood.

Since the second half of the 20th century, changes in the leading concepts have begun, and in
modern concepts, the central place has been taken by spoken language, the speech act, which is
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already considered an important part of human life and creativity. Researchers have drawn
attention to imperative sentences, which, with their semantic-pragmatic properties, are very
closely related to the communicative situation, since the adequate interpretation of commands
depends on the diversity of the communicative act. Language objects can convey all kinds of
meanings of an imperative sentence- from the most non-categorical, softened, polite to the harsh,
clear, insistent and categorical.

According to A.B. Bondarenko, the functional-semantic category has a field structure, the main
characteristic of which is the combination of semantic functions of different linguistic levels. The
functional-semantic field has its center- a group of forms that express the meaning of a given field
with unambiguous accuracy. Peripheral forms are arranged around the center. Passing through the
peripheries, each field gradually falls within the framework of other fields through transitions and
intersections, and ultimately all fields form a single continuous structure of the language system.
The core of the functional-semantic field of the exclamatory sentence category, around which
peripheral means expressing the modality of the exclamatory sentence are grouped, are
imperative sentences, where the hearer is expressed by a verb in a command form. We will divide
them into two groups: exclamatory sentences with a polite and clear categorical tone. By adding
the word “Please” to the structure of the imperative sentence, the expressed idea is given a polite
tone;

-Papa, please try to act like a human being”-she said.

To achieve greater expressiveness in exclamatory sentences, the so-called “tags” are used: “will
you”; “woni& you”; “shall we”... In these cases, the motive for committing the action is a scolding
or invitation: “Let® sit down, shall we?”

An exclamatory sentence will be strengthened if the emphatic “do” is used at the beginning of the
sentence. In this case, the insistent and categorical character of the verb is expressed. According
to G.A. Weikhman, this type of imperative sentence is characteristic of women's speech and South
American dialects: “Do shut up!” Such a stylistic device (inserting “do” before the verb does not
cause any grammatical changes) : “do hurry up, please!!”

In spoken language, general questions with the auxiliary verbs “will” ,”shal
“should”,"would” are common, which express a very gentle and polite request: “Will you ?

please signal it, than, so that | may be put ashore?”

Particular attention should be paid to the use of special interrogative sentences in exclamatory
sentences with different emotional-semantic shades, from irritation, threat, mockery to advice and
desire:

“How about eating?”

To express tactful polite pressure in exclamatory sentences, modal verbs are usually used: “can”,
“could”, “may”, “must”- “You can try it again”,

“you must decide”, the verb “must” is often used in commands and orders: “You must do it by
tomorrow”. The verb “may” is often used in written instructions and orders: “Visitors may not bring
alcoholic drinks”.

Sometimes in real life situations, verbs in the future tense are used to express categorical orders,
rudeness, and familiarity: “She shall get out.” “Shall” in the 3rd person is also used to express
commands in more formal, written speech. The s is a construction of the subjunctive + shall and is
usually used with the passive voice, i.e.-shall be + past tense infinitive (3rd form of the verb):
“The chairman shall be elected annually”

In formal oral and written speech, the construction subject+will is used. This is the impersonal form
of a command and is used when the person giving the command is sure that it will definitely be
carried out:

“In emergency the crew will assemble on deck”

|II
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tis especially used in written instructions by authorized superiors (captains, directors, etc.) as well
as in oral commands: “You will not mention my opinion to anyone”. A more polite form would be:
“You mustni mention your opinion to anyone”.

If the speaker wants his command to be more rigid/rude and thus show superiority, he should put
the 2nd person pronoun-You- in front of the verb in the command, and this makes the command
more purposeful:

“You go there. IA8l wait here.”

It is also possible to call someone with the verb “Let”. This is a complex form of the imperative
form, which is followed by a noun in the general case or a personal pronoun in the objective case
and a substantive verb in the infinitive form without the-to- particle: “Let me hear what they said
about me”; ”Let them leave”;

“Let® have our dinner.”

The following construction is often used in instructions and commands: be+to-infinitive,-to be-
verb has only present and past indefinite tense forms (am, is, are, was, were):

“No one is to leave work before 6 ollock”; “He is to come here tomorrow.”

f we encounter the pronoun-You- in such constructions, this indicates that the command does not
belong to the speaker and is given to another person (i.e., the command is indirect):

“Stay here, Tom!”- direct command; “You are to stay here, Tom” (indirect command.

Noteworthy is the use of “should” in the subordinate clause of the addition, where the verb
expresses a decision, a clear, firm, insistent request, an order, a proposal, advice.

All verbs with these meanings are followed by “Should” (to decide, to demand, to require, to insist,
to advise, to recommend, to suggest, to propose, to agree, to arrange, to order,to command...):
-He ordered that the steamer should be discharged at once.

-The sellers demanded that payment should be made within five days.

-The doctor insists that he should go to the south.

-He recommended that the case postponed.

After these verbs, instead of-should-, the Present Subjunctive is used with the infinitive, (especially
in the United States):

-The sellers demanded that payment be made within five days.

-He ordered that the steamer be discharged at once.

-The verb-to insist is often followed by the gerundive:

-The doctor insists on his going to the south.

-It is also common to use the objective case + infinitive after verbs expressing commands:

-He ordered the steamer to be discharged at once.

| share the opinion of B.B. Buzarov, who notes in his works that from the standpoint of lexical-
grammatical theory, sentence-free exclamatory sentences are two-membered formations, the
subject-predicate composition of which is made possible by the main member of this sentence.
Despite the fact that such sentences are one-membered externally, they are two-membered
internally, since the representation of the subject and the representation of the predicate are in
agreement with each other.

In imperative sentences with a verbless imperative, the imperative intention is expressed by such
parts of speech as a noun, adverb, gerund, and others. Most often, in imperative sentences with a
verbless exclamatory sentence, the adverb is used:

“Away!”-he cried harshly;

“Down, Pilot”

“Forward!-said Holmes.

The second most common form of command is the noun:

“Dinner”-said he. This is an example of a command, a standard, template form that is used in
official spheres:
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“Port!”; “Starboard!”; "Midships!”; “Steady!”

Orders expressed in negative gerund constructions have the meaning of prohibition and belong to
the rules of behavior in public places:

“No Smoking!”; “No Parking!”

In English, prohibition is mainly expressed by the following lexemes: prohibit, forbid, ban, veto,
outlow, taboo, embargo, interdict.

Prohibit, ban, forbid-are institutionalized prohibitions of a broader meaning (parliament, court,
legislative and administrative bodies);

Veto, outlaw, taboo, embargo, interdict- are more narrowly specialized prohibitions with a limited
scope of social references.

The lexeme Veto- functions as a marker of prohibition in relations between parliaments and
parliaments;

The lexeme Outlaw- as a marker of legal prohibition

The lexeme Taboo- as a marker of sociocultural prohibition;

The lexeme Interdict- as a marker of religious and legal prohibitions;

The lexeme Embargo- as a marker of trade prohibition.

Conclusion:

Thus, it can be safely said that the English language is quite rich in means of expressing commands,
which are a major part of our daily life and our speech.

The means of expressing commands and prohibitions require further in-depth study and
comparison with similar means in other languages, since they are an important part of the human
speech act and through them social and industrial actions are carried out in society.

It is a pleasant fact that scientists and researchers have drawn attention to imperative sentences,
which, with their semantic-pragmatic properties, are very closely related to the communicative
situation, it is precisely on the diversity of the communicative act that the adequate interpretation
of the command depends.
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Abstract

Cancer is associated not only with physical impairment but also with substantial psychological
burden, including anxiety, depressive symptoms, fear, emotional tension, changes in self-
perception, and difficulties in social adaptation. These problems are particularly relevant among
women with breast cancer and malignancies of the reproductive system, for whom treatment may
additionally affect body image, femininity, interpersonal relationships, and social functioning. The
aim of this review was to analyze the role of psychoeducational and related psychological
interventions in reducing emotional distress and facilitating psychological adaptation during
cancer rehabilitation. Four Russian-language studies addressing emotional distress, psychological
and psychotherapeutic rehabilitation, social support, and psychological interventions in women
with cancer were analyzed. The reviewed evidence indicates a high prevalence of emotional
distress and anxiety-depressive symptoms among cancer patients and demonstrates the potential
benefits of interventions combining psychoeducation, cognitive-behavioral techniques, relaxation
and self-regulation training, psychological support, and work with illness-related beliefs. Particular
attention should be given to the development of adaptive coping skills, acceptance of the illness
situation, mobilization of personal resources, and effective use of social support. The findings
support the integration of structured psychoeducational components into comprehensive
rehabilitation programs for women with cancer.

Keywords: psychoeducation, cancer, breast cancer, rehabilitation, emotional distress, anxiety,
depression, psychological intervention, social support.

Introduction

Advances in cancer diagnosis and treatment have increased survival rates and, consequently, have
shifted attention toward the long-term psychological and social consequences of cancer.
Rehabilitation therefore extends beyond the restoration of physical functioning and includes
psychological adaptation, social reintegration, and improvement of quality of life. Kiryukhina et al.
emphasize that psychological rehabilitation represents an integral component of comprehensive
cancer rehabilitation and should facilitate patients' adaptation to illness and improve their quality
of life.

Emotional distress may occur at different stages of the cancer trajectory. Anxiety, depression, fear
of recurrence, uncertainty regarding treatment outcomes, altered body image, and disruption of
social roles can persist beyond active treatment and interfere with recovery. According to
Kiryukhina et al., adaptation among cancer patients is directly associated with anxiety and
depression, while persistent emotional symptoms may contribute to secondary psychological
disturbances, neurotic fixation, and demoralization.
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The magnitude of this problem is demonstrated by studies of emotional distress in oncology.
Chulkova et al. analyzed distress among patients undergoing diagnostic assessment and
hospitalization and found that more than 40% reported elevated levels of illness- and treatment-
related emotional experiences. Women were particularly represented among patients reporting
high emotional tension. Breast cancer patients were identified as one of the groups with the
greatest need for professional psychological assistance.

The psychological consequences of breast and reproductive system cancers may be particularly
complex because they affect not only health but also body image, femininity, sexuality, family
relationships, and perceived social value. Berezantsev et al. reported that women following breast
cancer surgery frequently experienced anxiety, uncertainty about the future, lowered mood, sleep
disturbances, concerns about recurrence, reduced social participation, and fears related to
changes in appearance and interpersonal relationships.

These findings suggest a need for psychological interventions that provide patients not only with
emotional support but also with knowledge and practical skills for managing psychological
reactions to cancer. Psychoeducation may be particularly suitable for this purpose because it can
combine information about common emotional reactions with training in self-regulation, coping,
cognitive restructuring, communication, and the effective use of social resources.

The aim of this review was to analyze evidence concerning psychoeducational and related
psychological approaches to reducing emotional distress and supporting psychological adaptation
in women with cancer during rehabilitation.

Materials and Methods

A narrative analytical review was conducted using four Russian-language publications addressing
psychological rehabilitation and psychosocial adaptation among cancer patients, with particular
attention to women with breast cancer and cancers of the reproductive system.

The analysis included the study by Chulkova et al. on emotional distress and psychological
rehabilitation in cancer patients; the study by Berezantsev et al. examining clinical and
psychological aspects of rehabilitation following breast cancer treatment; the study by Kiryukhina
et al. describing principles and methods of psychological and psychotherapeutic rehabilitation in
oncology; and the study by Orlova examining predictors of subjective social support among
women with cancers of the reproductive system.

The publications were analyzed according to four thematic domains: (1) prevalence and
manifestations of emotional distress; (2) psychological targets of rehabilitation; (3) components
of psychological and psychoeducational interventions; and (4) psychological and social resources
potentially facilitating successful rehabilitation.

Because the selected publications differed substantially in their designs, samples, outcome
measures, and types of psychological intervention, quantitative meta-analysis was not performed.
Instead, findings were integrated using narrative thematic synthesis.

Results

Emotional distress as a target of cancer rehabilitation

The reviewed studies consistently demonstrate that psychological distress constitutes an
important component of the cancer experience. Chulkova et al. screened 4,113 patient forms,
including 2,113 completed in an outpatient diagnostic setting and 2,000 during hospitalization.
Among outpatients, 41% reported emotional experiences outside the normative range, while 44%
of hospitalized patients reported abnormal levels of emotional tension.

Breast cancer patients appeared particularly psychologically vulnerable. In a more detailed sample
of 35 women aged 32—-66 years, 74.3% were in the postoperative period. The most common initial
reactions to the diagnosis were shock (54.8%), fear (19.4%), and denial (16.1%). Furthermore,
57.1% reported treatment-related fears, most commonly concerning pain and changes in physical
appearance.
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Similar findings were reported by Berezantsev et al. in 110 women who had undergone radical
surgery for breast cancer. Borderline mental disorders were identified in 68.18% of the sample,
while 31.82% demonstrated subclinical psychological disturbances. Among diagnosed conditions,
mixed anxiety-depressive adjustment reactions and prolonged depressive reactions were
observed, demonstrating the relevance of anxiety and depressive symptoms as major
rehabilitation targets.

Kiryukhina et al. provide further evidence from a substantially larger oncology sample. Their
assessment of 1,030 hospitalized cancer patients using the Hospital Anxiety and Depression Scale
indicated clinically relevant psychological problems across different cancer localizations and
treatment settings. During treatment, elevated emotional symptoms were reported in radiology
and chemotherapy departments, while among 295 patients evaluated in 2018, pronounced
anxiety was identified in 18%, depression in 10%, and particularly high combined symptom
severity in 25% of cases.

Together, these findings indicate that emotional distress is not limited to diagnosis but may
continue during treatment and rehabilitation, supporting systematic psychological screening
throughout the cancer trajectory.

Psychoeducational components of psychological rehabilitation

The analyzed literature suggests that effective psychological rehabilitation should combine
emotional support with the acquisition of practical psychological skills. Kiryukhina et al. describe
psychological assistance as including work with anxiety, fear, irritability and depressed mood;
identification of internal psychological resources; training in self-regulation and relaxation;
formation of an adaptive attitude toward illness; expansion of behavioral strategies; and effective
use of external support.

These elements closely correspond to the functional structure of psychoeducation. Rather than
positioning the patient as a passive recipient of psychological assistance, psychoeducational work
may help her understand emotional reactions, recognize maladaptive patterns, and acquire
techniques that can subsequently be used independently.

This principle is particularly important during rehabilitation, when contact with healthcare
professionals may become less intensive while patients continue to face uncertainty, fear of
recurrence, altered social roles, and difficulties returning to everyday life. Accordingly, the
development of self-management skills may provide a bridge between professional psychological
care and independent long-term adaptation.

Kiryukhina et al. specifically emphasize techniques that patients can subsequently practice
independently. Their rehabilitation program included breathing exercises, visualization,
meditation, relaxation, and art therapy. Group interventions also incorporated emotional
expression, psychological support, identification of recovery resources, and training in relaxation,
visualization, and meditation for reducing anxiety and fear.

Evidence from interventions in women with breast cancer

The study by Berezantsev et al. provides the clearest evidence in the reviewed literature for
combining educational and psychotherapeutic approaches. Their intervention included suggestive
methods such as hypnotherapy, autogenic training and Jacobson relaxation, together with rational
approaches including cognitive-behavioral psychotherapy and short-term educational programs.
Intervention selection was individualized according to coping strategies, psychological defense
mechanisms, and quality-of-life assessment.

Thirty-five women received group or individual hypnotherapy, with 10—20 sessions per patient; 19
of them were additionally trained in self-hypnosis and Jacobson relaxation. Ten patients
underwent individual cognitive-behavioral therapy consisting of 7-12 sessions. Cognitive work
targeted dysfunctional beliefs contributing to anxiety and reduced emotional well-being, including
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beliefs concerning social reactions to cancer, misconceptions about malignant disease, and
unrealistic expectations regarding rapid return to previous levels of functioning.

Clinically meaningful positive changes were observed following these interventions. Quality-of-life
indicators improved following both hypnotherapy and cognitive-behavioral therapy. Cognitive-
behavioral intervention was associated with improvements in psychological functioning,
independence, social relationships, and the spiritual domain. Anxiety and depression scores on
the Hamilton scales also decreased after both types of psychotherapy.

These findings are particularly relevant to psychoeducational intervention design. They suggest
that providing information alone may be insufficient. Educational material can be combined with
cognitive restructuring and practical self-regulation training so that patients acquire both an
understanding of their psychological reactions and concrete tools for modifying them.

Social support as a psychoeducational resource

Another important dimension concerns the patient's social environment. Orlova studied 28
women with cancers of the reproductive system and 48 healthy women and demonstrated
significant differences in several dimensions of perceived social support. Women with cancer
showed higher scores for reliable alliance, emotional attachment, reliance on authority, and
care/protection.

Importantly, acceptance of the illness situation and acceptance of oneself within that situation
were identified as major predictors of subjective social support among women with cancer. The
patients also demonstrated a strong orientation toward cooperation with their social
environment, emotional closeness, reliance on others' resources, and the need to experience
themselves as important to others.

These results expand the potential scope of psychoeducation. A rehabilitation program aimed at
emotional distress should therefore address not only individual emotional regulation but also
communication and help-seeking behavior. Teaching patients how to recognize their need for
support, communicate this need to family members, and use available social resources may
strengthen psychological adaptation.

Discussion

The reviewed evidence supports a multidimensional understanding of emotional distress in
women undergoing cancer treatment and rehabilitation. Distress arises from the interaction of
illness-related threat, uncertainty, treatment burden, altered body image, dysfunctional beliefs,
reduced social functioning, and changes in interpersonal relationships. Consequently,
psychological rehabilitation is unlikely to be optimally effective when restricted to a single
therapeutic mechanism.

A psychoeducational model offers a useful framework for integrating these dimensions. The
findings of Chulkova et al. demonstrate the importance of early identification of emotional
distress, particularly among women with breast cancer. Their results indicate that psychological
difficulties are common and can include shock, fear, denial, and concerns regarding treatment and
appearance. Thus, screening may represent the first stage of a differentiated psychoeducational
intervention, allowing the intensity and content of subsequent psychological support to be
adapted to individual needs.

The results reported by Berezantsev et al. indicate that emotional distress is connected with
maladaptive beliefs and coping mechanisms rather than representing an isolated emotional
response. Their cognitive-behavioral intervention targeted distorted beliefs concerning cancer,
social attitudes, and rehabilitation, while relaxation-based interventions provided patients with
practical self-regulation skills. This combination is particularly compatible with psychoeducation
because it connects three mechanisms: knowledge, cognitive processing, and behavioral skill
acquisition.
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The findings of Kiryukhina et al. further support this model. Psychological rehabilitation included
self-regulation and relaxation training, development of a more adaptive attitude toward illness,
expansion of behavioral strategies, and appropriate use of external support. These components
suggest that psychoeducation in cancer rehabilitation should not be reduced to simply providing
medical or psychological information. Its therapeutic potential lies in translating information into
psychological competencies that can be applied independently in everyday life.

Social support represents another important mechanism. Orlova's findings demonstrate that
acceptance of the illness situation and self-acceptance are associated with subjective perceptions
of social support, while women with reproductive cancers place considerable importance on
emotional closeness and cooperation with others. Psychoeducational interventions may therefore
benefit from including modules devoted to interpersonal communication, identification of
available support resources, requesting assistance, maintaining family relationships, and adapting
social roles following treatment.

Taken together, the reviewed findings allow a preliminary conceptual structure for
psychoeducational rehabilitation to be proposed. Such an intervention may include: education
about common psychological responses to cancer; recognition and monitoring of emotional
distress; cognitive work with dysfunctional illness-related beliefs; relaxation and self-regulation
training; development of adaptive coping strategies; strengthening of self-acceptance; and
effective mobilization of family and social support.

An important feature of this approach is patient autonomy. During active treatment, psychological
support may be provided directly by healthcare professionals, whereas during rehabilitation
women increasingly need to manage emotional reactions outside the clinical setting. Teaching
techniques that can be practiced independently may therefore contribute to continuity of
psychological care.

At the same time, the evidence reviewed here has important methodological limitations. The
included studies differ considerably in patient populations, cancer localization, stage of treatment,
psychological assessment instruments, and intervention approaches. Not all studies directly
evaluated structured psychoeducational programs, and the available evidence does not permit
conclusions regarding the independent effect of psychoeducation compared with other
psychological interventions. The findings should therefore be interpreted primarily as a theoretical
and empirical basis for the development and subsequent testing of structured psychoeducational
rehabilitation programs.

Conclusion

Emotional distress is a significant component of the cancer experience and may persist across
diagnosis, treatment, and rehabilitation. Women with breast cancer and cancers of the
reproductive system may experience anxiety, depressive symptoms, fear, changes in body image,
dysfunctional illness-related beliefs, and difficulties in social adaptation. The reviewed studies
indicate that psychological rehabilitation can address these problems through a combination of
cognitive, emotional, behavioral, and social mechanisms.

Psychoeducational approaches appear particularly promising because they can integrate
information about psychological reactions to cancer with cognitive-behavioral techniques,
relaxation and self-regulation skills, adaptive coping strategies, self-acceptance, and effective use
of social support. Evidence from women with breast cancer suggests that individually selected
psychological interventions incorporating cognitive-behavioral and educational components are
associated with reduced anxiety and depressive symptoms and improved quality of life.
Therefore, structured psychoeducational interventions may represent a valuable component of
comprehensive rehabilitation for women with cancer. Further controlled studies are required to
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evaluate their effectiveness specifically in reducing emotional distress and to determine the
optimal content, duration, format, and timing of such programes.
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ABSTRACT

Epilepsy is a heterogeneous and multifactorial neurological disorder characterized by recurrent
seizures arising from pathological neuronal hyperexcitability and hypersynchronous network
activity. Contemporary scientific understanding has progressively expanded beyond a
predominantly electrophysiological model toward an integrated framework encompassing
neuroimmunology, genetics, molecular neuroscience, precision pharmacotherapy, translational
medicine, and comprehensive clinical management. This scientific perspective examines epilepsy
as a dynamic systems disorder in which genetic susceptibility, ion-channel dysfunction, altered
neurotransmission, synaptic remodeling, neuroinflammation, oxidative stress, mitochondrial
impairment, metabolic disturbances, vascular abnormalities, and structural brain pathology
interact to initiate and sustain epileptogenesis. Particular emphasis is placed on neuroimmune
mechanisms, including microglial and astrocytic activation, cytokine signaling, blood—brain barrier
dysfunction, and autoimmune processes involving neuronal surface and intracellular antigens. The
recognition of autoimmune epilepsy has strengthened the rationale for immunological evaluation
and mechanism-based interventions in selected patients. Genetic and epigenetic investigations
have simultaneously revealed substantial molecular heterogeneity involving ion channels, synaptic
proteins, developmental pathways, mammalian target of rapamycin signaling, transcriptional
regulation, DNA methylation, histone modification, and regulatory non-coding RNAs. These
discoveries provide an increasingly sophisticated foundation for molecular classification and
individualized therapeutic strategies. The therapeutic landscape continues to evolve through
advances in antiseizure pharmacotherapy, therapeutic drug monitoring, pharmacogenomics,
pharmacovigilance, immunotherapy, targeted molecular treatment, neuromodulation, metabolic
interventions, and emerging disease-modifying approaches. Nevertheless, pharmacoresistance
remains a major clinical challenge, while adverse drug reactions, drug interactions, comorbidities,
treatment adherence, and unequal access to specialized care continue to influence outcomes.
Precision pharmacotherapy therefore requires integration of clinical phenotype, genetic and
molecular characteristics, pharmacokinetic and pharmacodynamic information, biomarkers,
therapeutic response, and patient-specific risk factors. Advanced neuroimaging,
electrophysiology, multi-omics technologies, computational neuroscience, artificial intelligence,
and digital health are increasingly enabling earlier diagnosis, improved epileptogenic network
characterization, prognostic assessment, and individualized treatment selection. Translational
research provides an essential bridge between mechanistic discoveries and clinically applicable
interventions, particularly in the pursuit of antiepileptogenic and neuroprotective therapies
capable of modifying disease progression rather than merely suppressing seizures. The
contemporary epilepsy science supports a multidisciplinary, precision-oriented paradigm
integrating molecular mechanisms, neuroimmune regulation, genetic architecture, advanced
diagnostics, pharmacological innovation, safety surveillance, and personalized clinical care.
Continued interdisciplinary collaboration and rigorous translational investigation are essential to
overcome pharmacoresistance, reduce neurological and psychosocial burden, improve
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therapeutic safety, and establish more predictive, preventive, and disease-modifying approaches
to epilepsy management worldwide. The clinical implications of this integrated model extend
across the lifespan and across etiological subtypes, including developmental, structural, genetic,
autoimmune, metabolic, post-traumatic, vascular, infectious, and neurodegenerative epilepsies.
Age-dependent differences in neurodevelopment, pharmacokinetics, comorbidity profiles, and
treatment vulnerability further reinforce the necessity of individualized care. Comprehensive
management should consequently incorporate seizure control, cognitive and psychiatric
assessment, and prevention of medication-related harm, psychosocial support, patient education,
and continuous reassessment of therapeutic effectiveness. Future research should prioritize
validated biomarkers, mechanistically informed clinical trials, longitudinal real-world evidence,
interoperable data systems, and equitable implementation of innovative technologies. Such
approaches may accelerate the transition from reactive seizure management toward precision
prevention, early intervention, and durable improvement in neurological function and quality of
life. This transformation requires patient-centered, evidence-based, ethically responsible
implementation of emerging scientific discoveries.

INTRODUCTION

Epilepsyis a chronic neurological disorder characterized by an enduring predisposition to generate
epileptic seizures, accompanied by significant neurobiological, cognitive, psychological, and social
consequences. As one of the most common neurological diseases worldwide, epilepsy affects
millions of individuals across diverse populations and remains a major contributor to disability,
healthcare burden, and reduced quality of life. Despite substantial advances in neuroscience,
diagnostic technologies, and pharmacological treatment, epilepsy continues to represent a
complex clinical challenge due to its heterogeneous etiology, unpredictable disease course,
variable therapeutic response, and persistent occurrence of drug-resistant cases. The
multifaceted nature of epilepsy requires a comprehensive scientific approach that integrates
molecular neuroscience, immunology, genetics, pharmacology, clinical medicine, and translational
research.

Historically, epilepsy was primarily considered a disorder of abnormal electrical activity within the
brain, with therapeutic strategies focused mainly on controlling seizure occurrence through
modulation of neuronal excitability. However, recent scientific discoveries have significantly
expanded this perspective, demonstrating that epilepsy involves complex interactions among
neuronal networks, immune pathways, genetic determinants, metabolic processes, vascular
mechanisms, and environmental influences. Current evidence supports the concept that
epileptogenesis is a dynamic biological process involving progressive alterations in cellular
signaling, synaptic organization, inflammatory responses, and neural network connectivity. This
evolving understanding has shifted epilepsy research from symptom suppression toward
identification of underlying mechanisms responsible for disease initiation, progression, and
therapeutic resistance.

A major advancement in contemporary epilepsy science is the recognition of immune
dysregulation and neuroinflammation as important contributors to disease pathogenesis. The
central nervous system possesses sophisticated immune regulatory mechanisms involving
microglia, astrocytes, cytokines, chemokines, complement pathways, and interactions between
neural and immune cells. Disruption of these mechanisms can promote neuronal hyperexcitability,
synaptic dysfunction, and pathological network synchronization. Inflammatory mediators,
oxidative stress pathways, and impaired neurovascular regulation have been implicated in
multiple epilepsy conditions, including autoimmune epilepsy, post-traumatic epilepsy, infection-
related epilepsy, and epilepsy associated with neurodegenerative processes. These findings have

216



«Scientific Research and Experimental Development» (August 13-14, 2026). London, England || |Gl

stimulated research into immunological biomarkers and therapeutic strategies aimed at modifying
disease progression.

The concept of multidimensional pathogenesis has become fundamental to understanding
epilepsy as a complex neurological syndrome rather than a single disease entity. Genetic
abnormalities affecting ion channels, neurotransmitter receptors, synaptic proteins, and neuronal
development pathways contribute to inherited and developmental epileptic disorders. Acquired
epilepsies may arise following traumatic brain injury, stroke, central nervous system infections,
tumors, metabolic disturbances, or inflammatory disorders. In addition, epigenetic modifications,
mitochondrial dysfunction, impaired energy metabolism, and alterations in the blood—brain
barrier contribute to the development and persistence of epileptic networks. This biological
complexity explains the variability in clinical manifestations, treatment response, and prognosis
observed among patients with epilepsy.

Advances in diagnostic science have transformed the evaluation and classification of epilepsy.
Traditional diagnostic approaches based on clinical observation and electroencephalography have
been enhanced by high-resolution neuroimaging, molecular genetic analysis, biomarker discovery,
artificial intelligence applications, and computational neuroscience. Modern diagnostic
frameworks increasingly emphasize the identification of specific disease mechanisms,
epileptogenic networks, and predictive biological signatures. These innovations allow earlier
diagnosis, improved classification, more accurate localization of seizure-generating regions, and
better selection of therapeutic interventions.

Pharmacological management remains the foundation of epilepsy treatment, with antiseizure
medications representing the primary therapeutic approach for controlling seizures and improving
patient outcomes. Modern antiseizure drugs act through diverse molecular mechanisms, including
modulation of voltage-gated ion channels, enhancement of inhibitory neurotransmission,
suppression of excitatory signaling, and regulation of synaptic vesicle function. Although these
therapies have significantly improved seizure control for many patients, major challenges remain,
including pharmacoresistance, adverse drug reactions, drug interactions, cognitive and psychiatric
effects, and variability in individual treatment responses. Approximately one-third of patients
continue to experience uncontrolled seizures despite appropriate pharmacological therapy,
emphasizing the urgent need for innovative therapeutic strategies.

The emergence of precision medicine has introduced a new paradigm in epilepsy management by
integrating genetic, molecular, clinical, and pharmacological information to guide individualized
treatment decisions. Precision pharmacotherapy aims to optimize medication selection, dosing
strategies, and therapeutic monitoring according to patient-specific characteristics.
Pharmacogenomic research has revealed genetic variations influencing drug metabolism,
transporter activity, receptor sensitivity, and susceptibility to adverse effects. These discoveries
provide opportunities for improving treatment effectiveness while minimizing medication-related
complications.

Pharmacovigilance has become an essential component of modern epilepsy care due to the long-
term nature of antiseizure medication use and the potential for clinically significant adverse
effects. Continuous evaluation of medication safety, real-world effectiveness, drug interactions,
and rare complications is necessary to maintain an optimal balance between therapeutic benefits
and risks. Systematic pharmacovigilance approaches, including post-marketing surveillance,
electronic health record analysis, and observational studies, contribute to safer prescribing
practices and improved patient outcomes.

Therapeutic safety is particularly important in epilepsy because many patients require lifelong
treatment, often involving multiple medications and complex clinical considerations. Adverse
effects such as severe hypersensitivity reactions, hepatotoxicity, hematological abnormalities,
metabolic complications, reproductive risks, and neuropsychiatric effects may substantially
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influence treatment adherence and quality of life. Therefore, individualized risk assessment,
therapeutic drug monitoring, patient education, and multidisciplinary clinical supervision are
essential components of effective epilepsy management.

Clinical prognostication represents another rapidly advancing area of epilepsy research. Accurate
prediction of seizure recurrence, treatment response, remission probability, cognitive outcomes,
and progression toward drug-resistant epilepsy remains a major clinical objective. Integration of
clinical variables with neuroimaging data, electrophysiological characteristics, genetic
information, and molecular biomarkers may improve prognostic accuracy and enable early
identification of patients requiring alternative therapeutic strategies.

The development of translational neuroscience has accelerated the movement of epilepsy
research from experimental discoveries toward clinical applications. Investigations into molecular
mechanisms, immune pathways, neural networks, and therapeutic targets are generating new
opportunities for disease-modifying interventions. Emerging approaches, including targeted
molecular therapies, immunomodulation, gene-based treatments, advanced neuromodulation
technologies, and artificial intelligence-assisted clinical decision systems, represent promising
directions for the future of epilepsy care.

Despite remarkable scientific progress, significant challenges remain in achieving comprehensive
control of epilepsy worldwide. Limited access to specialized diagnostic services, disparities in
treatment availability, social stigma, inadequate awareness, and unequal healthcare resources
continue to affect millions of individuals. Addressing these challenges requires international
cooperation, interdisciplinary research, healthcare innovation, and implementation of evidence-
based strategies that integrate scientific discoveries into clinical practice.

Contemporary epilepsy science is undergoing a transformative transition toward an integrated
and precision-oriented framework. The convergence of neuroimmunology, molecular
pathogenesis, advanced diagnostics, precision pharmacotherapy, pharmacovigilance, therapeutic
safety science, clinical prognostication, and translational research provides a foundation for
developing more effective, safer, and individualized approaches to epilepsy prevention, diagnosis,
and treatment. This evolving scientific landscape offers new possibilities for improving patient
outcomes and advancing global neurological healthcare.

The global burden of epilepsy extends beyond its neurological manifestations, encompassing
substantial medical, psychological, socioeconomic, and public health consequences. Individuals
living with epilepsy frequently experience limitations in education, employment opportunities,
social participation, and personal independence due to unpredictable seizures, medication-
related effects, and persistent societal stigma. The complexity of epilepsy requires healthcare
systems to move beyond a seizure-control model toward comprehensive disease management
strategies that address neurological function, mental health, cognitive performance, safety
concerns, and overall quality of life. Consequently, modern epilepsy care increasingly emphasizes
multidisciplinary collaboration involving neurologists, clinical pharmacologists, neuroscientists,
genetic specialists, psychologists, rehabilitation professionals, and public health experts.

The recognition of epilepsy as a network disorder has significantly influenced contemporary
research perspectives. Rather than representing isolated abnormalities within specific brain
regions, epileptic activity is now understood as a consequence of pathological interactions among
distributed neural circuits. Alterations in structural and functional connectivity, abnormal
synchronization patterns, and impaired regulation of excitation—inhibition balance contribute to
seizure generation and propagation. Network-based approaches have improved understanding of
epileptogenic zones and provided new opportunities for developing targeted interventions.
Advanced computational models, connectomic analyses, and personalized network mapping are
increasingly being incorporated into epilepsy research to improve diagnostic precision and
therapeutic planning.
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A growing body of evidence highlights the importance of cellular and molecular mechanisms
involved in neuronal resilience, vulnerability, and repair. Neuronal survival following injury or
repeated seizure activity depends on complex interactions between inflammatory signaling,
oxidative stress regulation, apoptosis pathways, neurotrophic factors, and cellular energy
metabolism. Dysregulation of these processes may contribute not only to seizure generation but
also to progressive neurological impairment. Understanding these mechanisms has encouraged
investigations into neuroprotective therapies designed to preserve neuronal function and prevent
long-term pathological changes.

The role of inflammation in epilepsy has expanded from a secondary pathological phenomenon to
a potential therapeutic target. Experimental and clinical studies demonstrate that inflammatory
cascades may influence seizure threshold, neuronal excitability, synaptic remodeling, and disease
progression. Activation of innate immune responses, including toll-like receptor signaling,
inflammasome activation, and cytokine-mediated pathways, has been associated with
epileptogenic processes. These discoveries have stimulated interest in anti-inflammatory and
immunomodulatory approaches that could complement traditional antiseizure therapies.
However, identifying appropriate therapeutic targets remains challenging because immune
responses also play essential physiological roles in maintaining brain homeostasis and repair.
Autoimmune mechanisms represent a particularly important area of epilepsy investigation.
Autoimmune epilepsy may occur when immune responses target neuronal surface proteins,
intracellular antigens, or synaptic components, resulting in altered neuronal signaling and seizure
activity. The identification of specific autoantibodies has improved recognition of immune-
mediated epilepsy and highlighted the importance of early diagnosis. Timely immunological
evaluation and appropriate treatment may prevent irreversible neurological damage in selected
patients. These developments demonstrate the increasing importance of integrating
immunological assessment into modern epilepsy diagnostic pathways.

Genetic research has fundamentally transformed the understanding of epilepsy etiology. The
identification of pathogenic variants associated with ion channel dysfunction, neurotransmitter
regulation, synaptic development, and metabolic pathways has provided new explanations for
previously unexplained epilepsy cases. Genetic findings have also demonstrated significant
variability in disease expression, even among individuals with similar mutations, emphasizing the
influence of additional biological and environmental factors. Future advances in genomic medicine
may enable increasingly precise molecular classification and facilitate targeted therapeutic
interventions.

The emergence of epigenetics has further expanded understanding of how environmental
influences and biological experiences regulate epilepsy-related processes. Epigenetic
modifications can influence gene expression without altering DNA sequences and may contribute
to neuronal adaptation, inflammatory regulation, and long-term changes in brain function.
Mechanisms involving DNA methylation, histone modification, and regulatory RNA molecules are
being investigated as potential biomarkers and therapeutic targets. These findings suggest that
epilepsy development may involve complex interactions between inherited susceptibility and
acquired biological changes.

Metabolic regulation represents another essential component of epilepsy biology. The brain
requires continuous energy availability to maintain electrical activity and synaptic communication.
Disturbances in glucose transport, mitochondrial function, lipid metabolism, and cellular energy
pathways may increase neuronal susceptibility to hyperexcitability. The clinical success of
metabolic therapies, particularly ketogenic dietary interventions in selected patient populations,
demonstrates the therapeutic relevance of targeting metabolic mechanisms. Future research may
identify additional metabolic pathways suitable for pharmacological modulation.

219



Proceedings of the 14th International Scientific Conference

The advancement of biomarker research remains a critical priority for improving epilepsy diagnosis
and management. Currently, clinical assessment relies heavily on seizure history,
electroencephalographic findings, and imaging results; however, these approaches may not fully
capture underlying biological variability. Molecular, inflammatory, genetic, metabolic, and
electrophysiological biomarkers could provide valuable information regarding disease
classification, treatment selection, therapeutic response, and prognosis. The integration of
multiple biomarker domains through systems biology and artificial intelligence approaches
represents a promising direction for personalized epilepsy medicine.

The therapeutic landscape of epilepsy continues to evolve through the development of innovative
pharmacological and non-pharmacological approaches. New-generation antiseizure medications
have expanded treatment options by providing improved tolerability profiles and novel
mechanisms of action. However, the challenge of pharmacoresistance remains unresolved,
requiring continued investigation into mechanisms underlying inadequate treatment response.
Research into drug transport mechanisms, receptor alterations, inflammatory pathways, and
genetic determinants of pharmacoresistance may contribute to the discovery of strategies capable
of overcoming therapeutic failure.

Combination therapy remains an important component of epilepsy management, particularly
among patients with persistent seizures. However, polytherapy increases the complexity of
medication management and may elevate the risk of drug interactions and adverse effects. Clinical
pharmacology principles, including pharmacokinetic assessment, pharmacodynamic evaluation,
and therapeutic drug monitoring, are therefore essential for optimizing treatment regimens.
Individualized medication management aims to achieve maximum seizure control while
minimizing toxicity and maintaining patient quality of life.

Pharmacovigilance has gained increasing importance as the number of available antiseizure
medications continues to expand. Clinical trials, although essential, may not detect all safety
concerns due to limited sample sizes, restricted patient populations, and relatively short
observation periods. Real-world surveillance provides additional information regarding rare
adverse events, long-term complications, medication adherence, and comparative treatment
effectiveness. Integration of pharmacovigilance data into clinical guidelines supports evidence-
based prescribing and improves patient safety.

The future of epilepsy treatment is increasingly focused on disease modification rather than
symptomatic suppression alone. Current antiseizure therapies primarily reduce seizure frequency
but generally do not prevent the development of epilepsy following brain injury or other initiating
events. Disease-modifying approaches aim to interfere with epileptogenic mechanisms before
permanent network changes occur. Potential strategies include immune regulation,
neuroprotection, genetic correction, metabolic modulation, and targeted molecular therapies.
Although many approaches remain experimental, they represent a major frontier in epilepsy
research.

The integration of precision medicine, artificial intelligence, and translational neuroscience
provides a foundation for the next generation of epilepsy care. Future clinical models are expected
to incorporate comprehensive biological profiling, continuous digital monitoring, predictive
analytics, and individualized therapeutic algorithms. These advances may allow clinicians to
identify optimal treatment strategies earlier, prevent complications, and improve long-term
outcomes.

The background of contemporary epilepsy science reflects a transition from a traditional seizure-
centered framework toward a multidimensional understanding of disease mechanisms and
personalized healthcare. The integration of immunological insights, molecular discoveries,
advanced diagnostics, precision pharmacotherapy, pharmacovigilance, and translational
innovation represents a transformative pathway toward improved prevention, treatment, and
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management of epilepsy worldwide. Continued interdisciplinary research will be essential for
translating scientific discoveries into effective clinical solutions and achieving a new era of
individualized neurological care.

The transformation of epilepsy research during the past decades reflects a broader evolution in
neuroscience from descriptive clinical observation toward mechanistic and predictive medicine.
Modern investigations increasingly focus on identifying the biological determinants that influence
seizure generation, disease progression, treatment response, and long-term neurological
outcomes. This paradigm shift has been facilitated by remarkable advances in molecular biology,
high-throughput sequencing, neuroimaging, computational neuroscience, and pharmacological
sciences. As a result, epilepsy is now recognized not as a single pathological condition but as a
diverse group of neurological disorders sharing the common feature of recurrent seizures while
differing substantially in molecular architecture, clinical behavior, and therapeutic requirements.
A fundamental challenge in epilepsy research remains the identification of reliable indicators that
distinguish different biological subtypes of disease. Conventional clinical classifications, although
valuable for diagnosis and treatment selection, may not fully represent the underlying
mechanisms driving epilepsy in individual patients. The development of molecularly informed
classification systems may improve the precision of diagnosis and enable more effective
therapeutic targeting. Such approaches integrate clinical characteristics with genomic,
transcriptomic, proteomic, metabolomic, immunological, and neurophysiological data to generate
comprehensive biological profiles. This movement toward precision phenotyping represents a
major advancement in personalized epilepsy management.

The interaction between genetic susceptibility and acquired environmental influences represents
a central theme in modern epilepsy pathogenesis. Although genetic factors play a significant role
in many epilepsy syndromes, the presence of a genetic predisposition alone does not always
determine disease development. Environmental factors, including brain injury, infection,
inflammation, metabolic disturbances, and developmental abnormalities, may interact with
genetic vulnerability to initiate epileptogenic processes. Understanding these gene—environment
interactions is essential for identifying preventive strategies and developing interventions capable
of modifying disease risk before the onset of chronic epilepsy.

Global translational research efforts are increasingly important for overcoming the remaining
challenges in epilepsy science. Collaboration among academic institutions, healthcare systems,
biotechnology organizations, and patient communities can facilitate the movement of discoveries
from laboratory environments into clinical practice. Shared databases, international registries, and
multidisciplinary research networks provide valuable resources for understanding disease
variability and developing globally applicable solutions.

The management will likely depend on the successful integration of multiple scientific disciplines
into a unified precision medicine framework. Advances in immunology, genetics, molecular
pharmacology, computational neuroscience, artificial intelligence, and digital health are creating
unprecedented opportunities to redefine epilepsy diagnosis and treatment. By combining
mechanistic understanding with individualized clinical strategies, the field is moving toward a
future in which epilepsy care is more predictive, preventive, effective, and patient-centered.
Therefore, contemporary epilepsy science represents a rapidly evolving discipline characterized
by integration, innovation, and translational advancement. The convergence of immune
mechanisms,  multidimensional  pathogenesis, next-generation diagnostics, precision
pharmacotherapy, pharmacovigilance, therapeutic safety science, clinical prognostication, and
global research collaboration provides a comprehensive foundation for addressing current
limitations and achieving transformative improvements in epilepsy prevention and management
worldwide.
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Epilepsy represents one of the most prevalent and clinically significant chronic neurological
disorders affecting populations worldwide. Characterized by a persistent predisposition to
generate epileptic seizures and associated neurobiological, cognitive, psychological, and social
consequences, epilepsy constitutes a major global health challenge. The disorder affects
individuals across all age groups, geographical regions, ethnic backgrounds, and socioeconomic
environments, producing substantial individual disability and placing considerable burdens on
healthcare systems. Despite remarkable progress in neuroscience, pharmacology, genetics,
neuroimaging, and immunology, epilepsy continues to be associated with diagnostic complexity,
therapeutic limitations, medication-related complications, and significant unmet clinical needs.
Historically, epilepsy was primarily conceptualized as a disorder of abnormal electrical activity
resulting from excessive neuronal synchronization. Although this fundamental concept remains
valid, contemporary research has substantially expanded this perspective by demonstrating that
epilepsy represents a complex biological disease involving multiple interacting mechanisms at
molecular, cellular, network, and systemic levels. Current understanding recognizes epilepsy as a
dynamic disorder characterized by disturbances in neuronal excitability, impaired inhibitory
control, abnormal synaptic organization, neuroinflammatory activation, genetic susceptibility,
metabolic dysfunction, vascular alterations, and progressive remodeling of neural circuits.

The modern concept of epilepsy has therefore evolved from a purely electrophysiological disorder
toward a multidimensional neurological condition in which abnormal electrical activity represents
the final manifestation of complex underlying biological processes. This paradigm shift has
transformed research priorities from simply controlling seizures toward understanding
epileptogenesis, identifying disease-modifying interventions, and developing personalized
therapeutic strategies.

The global impact of epilepsy extends beyond seizure occurrence. Individuals with epilepsy
frequently experience impaired quality of life, cognitive dysfunction, psychiatric comorbidities,
educational limitations, occupational challenges, social stigma, and increased mortality risk.
Sudden unexpected death in epilepsy, seizure-related injuries, treatment complications, and
psychiatric disorders contribute substantially to disease burden. These consequences highlight the
importance of comprehensive management strategies that address not only seizure control but
also neurological function, psychological well-being, and social integration.

The scientific understanding of epilepsy has undergone remarkable transformation over centuries.
Early interpretations often associated epilepsy with supernatural or unexplained phenomena,
reflecting limited understanding of neurological mechanisms. The development of modern
neuroscience gradually established epilepsy as a disorder of brain function, with pioneering
discoveries in neurophysiology demonstrating the relationship between abnormal neuronal
activity and seizure generation.

The introduction of electroencephalography represented a major milestone by providing objective
evidence of abnormal electrical patterns associated with epilepsy. This technological
advancement transformed diagnosis and allowed clinicians to classify seizure disorders according
to electrophysiological characteristics. However, subsequent research revealed that
electroencephalographic abnormalities represented only one component of a much broader
pathological process.

The discovery of neurotransmitter systems, ion channels, synaptic mechanisms, and molecular
signaling pathways fundamentally changed understanding of seizure generation. Research
demonstrated that epileptic activity emerges from disruptions in the delicate balance between
neuronal excitation and inhibition. Excessive glutamatergic transmission, impaired gamma-
aminobutyric acid-mediated inhibition, abnormal ion channel function, and altered synaptic
connectivity became recognized as central contributors to epileptic network formation.
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Pharmacological development followed this expanding biological understanding. Early antiseizure
medications were discovered through empirical observation, while modern drug development
increasingly focuses on specific molecular targets. Although numerous effective medications have
been introduced, most remain symptomatic therapies that suppress seizures without preventing
the underlying development of epilepsy. This limitation represents one of the central challenges
driving contemporary epilepsy research.

Epilepsy affects millions of individuals globally and represents a major contributor to neurological
disability. The disease burden is particularly significant in low- and middle-income countries,
where limited healthcare resources, inadequate access to diagnostic technologies, medication
shortages, and social stigma contribute to poor outcomes. Although effective treatments exist, a
substantial proportion of individuals worldwide remain untreated or undertreated due to
healthcare inequalities.

The epidemiology of epilepsy demonstrates considerable variation according to age, geographic
region, genetic background, environmental exposures, and healthcare accessibility. The highest
incidence rates occur among young children and older adults, reflecting the influence of
developmental abnormalities, genetic disorders, neurodegenerative processes, vascular disease,
and acquired neurological injuries.

Childhood epilepsy represents a particularly important clinical challenge because seizures
occurring during critical periods of brain development may interfere with cognitive maturation,
language acquisition, behavioral regulation, and educational achievement. Developmental
epileptic encephalopathies represent severe examples in which epileptic activity itself contributes
to neurological deterioration beyond the effects of the underlying genetic or structural
abnormality.

In older adults, epilepsy frequently develops secondary to cerebrovascular disease,
neurodegenerative disorders, tumors, and traumatic injuries. Management in this population is
complicated by increased medication sensitivity, polypharmacy, altered pharmacokinetics, and
higher prevalence of cognitive impairment. These age-related differences emphasize the
importance of individualized therapeutic strategies throughout the lifespan.

Epileptogenesis refers to the complex biological process through which a normal brain becomes
capable of generating spontaneous recurrent seizures. This process may occur following various
initiating events, including traumatic brain injury, stroke, infection, autoimmune inflammation,
developmental abnormalities, genetic mutations, or metabolic disturbances. Importantly,
epileptogenesis is not an immediate event but rather a progressive transformation involving
multiple interacting cellular and molecular mechanisms.

Following an initiating insult, the brain undergoes a cascade of pathological responses including
neuronal injury, inflammatory activation, oxidative stress, disruption of the blood—brain barrier,
synaptic reorganization, neuronal loss, and abnormal network connectivity. These changes
gradually create a hyperexcitable environment capable of sustaining epileptic activity.
Neuroinflammation represents one of the most important components of epileptogenesis.
Activation of microglia and astrocytes following injury leads to increased production of
inflammatory mediators, including cytokines and chemokines. These molecules influence
neuronal excitability by modifying ion channel expression, altering neurotransmitter receptor
function, and affecting synaptic plasticity.

Oxidative stress and mitochondrial dysfunction further contribute to epileptogenesis by impairing
neuronal energy regulation and increasing vulnerability to cellular damage. Because neurons
require substantial energy resources to maintain membrane potential and synaptic
communication, disturbances in mitochondrial function can significantly influence seizure
susceptibility.
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Structural remodeling of neuronal networks represents another major mechanism. Following
injury or chronic seizure activity, abnormal axonal sprouting, synaptic reorganization, and changes
in neuronal connectivity may create recurrent excitatory circuits capable of maintaining epileptic
activity. These network alterations explain why epilepsy may persist even after the initial cause
has resolved.

The comprehensive analysis further demonstrates that the pathophysiological evolution of
epilepsy is strongly influenced by the interaction between acute neurological insults and long-term
adaptive responses within the central nervous system. Following traumatic brain injury, stroke,
infection, prolonged seizures, or developmental abnormalities, the brain initiates a cascade of
molecular and cellular events that may initially represent protective mechanisms but subsequently
contribute to epileptic transformation. These processes include inflammatory activation,
disruption of neuronal connectivity, altered synaptic plasticity, cellular stress responses, and
progressive changes in network excitability. The findings indicate that the transition from a normal
brain state to an epileptic condition occurs through a prolonged and dynamic process rather than
an immediate pathological event.

GOAL

The goal of this scientific perspective is to establish an integrated, multidisciplinary framework for
understanding epilepsy through contemporary neuroimmunology, genetics, molecular
neuroscience, precision pharmacotherapy, pharmacovigilance, advanced diagnostics,
translational medicine, and comprehensive clinical management. It seeks to clarify mechanisms of
epileptogenesis, identify opportunities for individualized intervention, improve therapeutic safety
and effectiveness, and promote development of predictive, preventive, and disease-modifying
strategies.

RESULTS AND DISCUSSION

The investigation reveals that neuronal network synchronization is a critical determinant of seizure
initiation and propagation. Epileptic seizures emerge when groups of neurons become excessively
synchronized due to alterations in intrinsic neuronal properties and intercellular communication.
Abnormal synchronization involves both local cortical circuits and distributed brain networks,
demonstrating that epilepsy represents a disorder of connectivity and information processing.
Advanced electrophysiological studies and computational modeling have shown that changes in
network topology, including abnormal connectivity between functional hubs, contribute to seizure
generation and maintenance.

The findings emphasize the importance of pathological neuronal plasticity in epilepsy progression.
Although neuroplasticity is essential for learning, memory, and adaptation, excessive or
improperly regulated plastic changes may promote epileptic network development. Following
injury or chronic seizure activity, neurons undergo structural remodeling involving dendritic
growth, axonal sprouting, synaptic reorganization, and altered receptor expression. These
modifications increase the probability of recurrent excitation and create stable epileptogenic
circuits. The results suggest that targeting maladaptive plasticity mechanisms may represent an
important strategy for future disease-modifying therapies.

The analysis identifies abnormalities in chloride homeostasis as an important contributor to
impaired inhibitory neurotransmission. The effectiveness of GABAergic inhibition depends on
appropriate regulation of intracellular chloride concentrations through chloride transporter
systems. During early development, neurological injury, and certain epilepsy syndromes,
alterations in chloride transporter expression may cause GABA signaling to become less inhibitory
or even excitatory. This mechanism provides an explanation for reduced responsiveness to
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conventional GABA-enhancing therapies in specific epilepsy populations and highlights the
importance of molecularly targeted interventions.

The findings demonstrate that astrocytic dysfunction plays a significant role in epilepsy
pathogenesis. Astrocytes maintain extracellular ion balance, regulate neurotransmitter
concentrations, provide metabolic support, and participate in synaptic communication.
Dysfunctional astrocytes exhibit impaired potassium buffering, reduced glutamate clearance,
altered energy metabolism, and increased production of inflammatory mediators. These
abnormalities contribute to extracellular accumulation of excitatory substances and promote
neuronal hyperexcitability. The recognition of astrocytes as active participants in epilepsy
represents a major advancement beyond neuron-centered disease models.

The investigation also highlights the importance of oligodendrocytes and myelin integrity in
epilepsy development. Although less extensively studied than neurons and astrocytes,
oligodendrocytes contribute to rapid neuronal communication through maintenance of myelin
structures. Alterations in white matter organization and impaired axonal conduction may
influence seizure propagation and network synchronization. Diffusion-based neuroimaging
studies increasingly demonstrate abnormalities in white matter pathways among individuals with
epilepsy, supporting the involvement of broader brain structural networks.

The results indicate that vascular and endothelial mechanisms contribute substantially to epilepsy
pathophysiology. Cerebral blood flow regulation, endothelial function, angiogenesis, and vascular
permeability influence neuronal metabolism and inflammatory responses. Abnormal vascular
remodeling and impaired neurovascular coupling may contribute to seizure susceptibility by
disrupting oxygen delivery, metabolic regulation, and barrier function. These findings support
investigation of vascular biomarkers and endothelial-targeted therapies in epilepsy research.

The analysis confirms the involvement of apoptosis, necroptosis, autophagy, and other regulated
cell-death pathways in epilepsy progression. Recurrent seizures and chronic inflammation may
trigger neuronal injury through multiple mechanisms, including mitochondrial failure, oxidative
stress, and activation of cell-death signaling cascades. However, cellular responses are highly
context-dependent, as some mechanisms may contribute to neuronal survival while others
promote degeneration. Understanding these pathways may allow development of interventions
that preserve neuronal function without interfering with physiological repair processes.

The findings reveal that neurodevelopmental mechanisms are particularly important in childhood
epilepsy. Developing neural networks demonstrate unique characteristics involving synaptic
formation, receptor expression, myelination, and metabolic regulation. Genetic disruptions
affecting these developmental processes may lead to severe epileptic encephalopathies
associated with cognitive impairment, developmental delay, and neurological dysfunction. Early
molecular diagnosis and targeted therapeutic intervention are therefore essential for improving
developmental outcomes.

The investigation demonstrates that aging significantly influences epilepsy susceptibility and
progression. Age-related changes in neuronal resilience, immune regulation, vascular function,
mitochondrial capacity, and neurodegenerative processes contribute to increased epilepsy risk
among older adults. Late-onset epilepsy frequently occurs in association with cerebrovascular
disease, neurodegeneration, and systemic metabolic disorders. These findings highlight the
importance of age-specific diagnostic approaches and therapeutic strategies.

The results further demonstrate the relationship between epilepsy and neurodegenerative
mechanisms. Chronic seizure activity may accelerate neuronal damage through inflammation,
oxidative stress, excitotoxicity, and abnormal protein regulation. Conversely, neurodegenerative
disorders may increase seizure susceptibility through network disruption and cellular dysfunction.
The interaction between epilepsy and neurodegeneration represents an expanding research field
with implications for biomarker development and neuroprotective therapy.
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The analysis identifies immune—metabolic interactions as a critical component of epilepsy biology.
Immune activation influences metabolic pathways, while metabolic dysfunction modifies immune
responses and neuronal excitability. This bidirectional relationship creates a complex regulatory
environment in which inflammation, mitochondrial function, and energy metabolism continuously
influence disease progression. Understanding these interactions may reveal new therapeutic
opportunities targeting multiple biological pathways simultaneously.

The findings demonstrate the importance of epigenetic regulation in determining individual
susceptibility to epilepsy. Environmental exposures, inflammation, injury, and metabolic stress can
modify gene expression through epigenetic mechanisms without changing DNA sequences.
Altered DNA methylation patterns, histone modifications, and regulatory RNA expression
contribute to changes in neuronal excitability, immune activity, and synaptic function. These
mechanisms provide a molecular explanation for differences in disease severity and treatment
response among individuals with similar clinical diagnoses.

The investigation confirms that pharmacological response variability in epilepsy is strongly
influenced by biological heterogeneity. Patients with identical seizure classifications may exhibit
different therapeutic outcomes because of differences in molecular pathways, genetic profiles,
drug metabolism, immune status, and network organization. These findings strongly support
implementation of precision medicine strategies incorporating pharmacogenomics, biomarkers,
and individualized therapeutic monitoring.

The results demonstrate that therapeutic drug monitoring combined with molecular information
provides superior optimization compared with concentration-based approaches alone. Plasma
drug levels provide valuable information regarding exposure but do not fully explain differences
in therapeutic response or toxicity. Integration of pharmacokinetic data with genetic, metabolic,
and clinical information allows more accurate prediction of medication effectiveness and adverse
effects.

The analysis highlights the emerging role of artificial intelligence in understanding epilepsy
pathophysiology. Machine-learning approaches are capable of identifying complex relationships
among clinical variables, neuroimaging findings, electrophysiological patterns, genomic
information, and molecular biomarkers. These computational methods provide new opportunities
for predicting disease progression, identifying high-risk individuals, optimizing treatment
strategies, and discovering novel therapeutic targets.

The findings demonstrate that epilepsy research is increasingly moving toward a systems medicine
framework. This approach integrates multiple biological levels, including genes, molecules, cells,
circuits, organs, and environmental factors, to create a comprehensive understanding of disease
mechanisms. Systems-based models are particularly valuable because epilepsy results from
interactions among numerous pathways rather than dysfunction of a single biological component.
The results establish that epilepsy pathophysiology represents a complex network disorder
involving molecular abnormalities, cellular dysfunction, immune activation, metabolic
disturbances, genetic influences, and progressive remodeling of neuronal circuits. The
accumulated evidence supports a transition from traditional symptomatic treatment approaches
toward integrated precision neuroscience strategies focused on early detection, individualized
therapy, prevention of epileptogenesis, and development of disease-modifying interventions.
Continued advancement in translational research will be essential for converting mechanistic
discoveries into clinically effective strategies capable of improving outcomes for individuals
affected by epilepsy worldwide.

Epilepsy represents one of the most complex neurological disorders characterized by an enduring
predisposition to generate spontaneous and recurrent seizures due to abnormal, excessive, and
hypersynchronous neuronal activity. The pathophysiology of epilepsy extends far beyond
transient disturbances of electrical activity and involves a sophisticated interplay of genetic
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susceptibility, molecular alterations, cellular dysfunction, synaptic remodeling, immune activation,
metabolic disturbances, vascular abnormalities, and progressive changes in neuronal network
organization. Modern neuroscience increasingly recognizes epilepsy as a dynamic systems
disorder in which multiple biological pathways converge to produce pathological hyperexcitability
and impaired regulation of neuronal circuits.

Historically, epilepsy was primarily interpreted as a disorder of abnormal electrical discharge
within localized brain regions. Although this electrophysiological perspective remains
fundamental, contemporary research has expanded understanding of epilepsy into a
multidimensional biological framework. Current evidence indicates that epileptogenesis—the
transformation of normal neural networks into seizure-generating systems—is driven by complex
interactions among excitatory and inhibitory neurotransmission, ion-channel regulation,
inflammatory mechanisms, oxidative stress, mitochondrial dysfunction, neuroplasticity
alterations, and environmental influences.

The pathological foundation of epilepsy involves disruption of the physiological equilibrium
between neuronal excitation and inhibition. Under normal conditions, the central nervous system
maintains a highly regulated balance between excitatory glutamatergic pathways and inhibitory y-
aminobutyric acid (GABA)-mediated mechanisms. Epileptic disorders emerge when this
equilibrium becomes persistently disturbed, resulting in increased neuronal excitability, abnormal
synchronization, and excessive propagation of electrical activity through interconnected brain
networks.

The pathophysiological mechanisms underlying epilepsy vary considerably depending on etiology,
age of onset, genetic background, anatomical localization, environmental exposures, and
associated neurological conditions. Structural epilepsy resulting from tumors, cortical
malformations, stroke, trauma, or hippocampal sclerosis demonstrates different biological
characteristics compared with genetic epilepsies, autoimmune epilepsies, metabolic epilepsies,
and unknown-origin epilepsy syndromes. Nevertheless, common molecular pathways frequently
converge across different epilepsy types, including neuroinflammation, altered synaptic
transmission, neuronal injury, and network reorganization.

Understanding epilepsy pathophysiology is essential for advancing modern therapeutic strategies.
Traditional antiseizure medications primarily suppress seizure activity by modifying neuronal
excitability; however, they rarely prevent epileptogenesis or reverse established pathological
processes. Therefore, contemporary research increasingly focuses on disease-modifying
approaches targeting the fundamental mechanisms responsible for epilepsy development and
progression.

The expanding body of experimental and clinical evidence further demonstrates that epilepsy
pathophysiology is governed by a complex interaction between molecular vulnerability and
environmental triggers. The findings indicate that disease manifestation depends not only on the
presence of individual pathogenic mechanisms but also on the cumulative influence of multiple
biological stressors affecting neuronal stability. Genetic predisposition, inflammatory activation,
metabolic imbalance, traumatic events, infections, vascular injury, and developmental
abnormalities interact through convergent molecular pathways that ultimately determine seizure
susceptibility and disease progression.

The analysis reveals that neuronal excitability is regulated by an extensive network of molecular
systems rather than isolated mechanisms. Voltage-gated ion channels, neurotransmitter
receptors, intracellular signaling cascades, transcriptional regulators, and metabolic pathways
function together to maintain neuronal equilibrium. Disruption of this integrated regulatory
system produces progressive instability within neural circuits. The findings demonstrate that even
subtle molecular alterations can generate significant functional consequences when amplified
through interconnected biological networks.
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A significant observation emerging from recent research is the importance of calcium signaling
abnormalities in epilepsy development. Calcium ions serve as essential intracellular messengers
involved in neurotransmitter release, gene expression, synaptic plasticity, and neuronal survival.
However, excessive calcium influx caused by prolonged neuronal activation results in
mitochondrial stress, activation of destructive enzymes, oxidative injury, and impaired cellular
regulation. Abnormal calcium dynamics contribute not only to acute seizure generation but also
to long-term epileptogenic remodeling.

The findings indicate that potassium homeostasis represents another fundamental mechanism
controlling neuronal excitability. Extracellular potassium concentration strongly influences
neuronal membrane potential and firing thresholds. During epileptic activity, impaired potassium
buffering by astrocytes and altered potassium channel function may facilitate abnormal
depolarization and synchronization. Dysfunction of potassium regulatory mechanisms contributes
to the persistence of hyperexcitable states and represents a potential target for future therapeutic
intervention.

The analysis demonstrates that sodium-channel abnormalities remain among the most clinically
relevant molecular mechanisms in epilepsy. Sodium channels regulate rapid neuronal
depolarization and action potential propagation. Genetic variants affecting sodium-channel
structure or function may produce diverse epilepsy phenotypes ranging from mild seizure
disorders to severe developmental epileptic encephalopathies. The findings support the concept
that molecular characterization of sodium-channel dysfunction can guide therapeutic selection
and improve personalized treatment strategies.

The investigation further identifies calcium-channel alterations as important contributors to
epileptic network instability. Voltage-dependent calcium channels regulate neurotransmitter
release and neuronal excitability. Abnormal calcium-channel activity influences synchronization,
synaptic remodeling, and seizure propagation. Pharmacological modulation of calcium-channel
function continues to represent an important component of antiseizure therapy and a potential
area for future precision interventions.

The results highlight the emerging importance of synaptic vesicle regulation and neurotransmitter
release mechanisms in epilepsy pathogenesis. Proteins involved in synaptic transmission, vesicle
docking, membrane fusion, and neurotransmitter recycling play essential roles in maintaining
neuronal communication. Genetic abnormalities affecting these processes may disrupt synaptic
organization and produce epilepsy syndromes with variable clinical manifestations. These findings
expand the molecular understanding of epilepsy beyond classical ion-channel disorders.

The analysis confirms that transcriptional regulation and molecular signaling pathways undergo
substantial changes during epileptogenesis. Following neurological injury or chronic seizure
activity, neurons modify expression of genes involved in inflammation, metabolism, plasticity,
stress responses, and survival. These transcriptional changes represent attempts by the nervous
system to adapt; however, persistent alterations may stabilize pathological states. Identification

The recognition of autoimmune epilepsy has fundamentally transformed contemporary concepts
of epileptogenesis by establishing that adaptive immune responses may directly initiate and
sustain epileptic activity independent of traditional structural or metabolic abnormalities. Until
relatively recently, recurrent seizures associated with autoimmune disorders were generally
considered secondary manifestations of inflammatory encephalitis or nonspecific neurological
injury. However, advances in neuroimmunology have demonstrated that immune-mediated
mechanisms constitute distinct pathogenic processes capable of producing isolated or
predominant epileptic syndromes. The identification of neuronal autoantibodies directed against
synaptic proteins, neurotransmitter receptors, ion channels, and intracellular neuronal antigens
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has significantly expanded diagnostic criteria and introduced immunotherapy as an essential
component of treatment for selected patient populations.

The accumulated evidence indicates that autoimmune epilepsy develops through highly
coordinated interactions between humoral and cellular immune responses. B lymphocytes
produce pathogenic autoantibodies targeting neuronal surface proteins, whereas T lymphocytes,
macrophages, microglia, and antigen-presenting cells amplify inflammatory responses through
cytokine secretion and direct cytotoxic activity. These adaptive immune mechanisms interact
closely with innate inflammatory pathways, resulting in persistent neuronal dysfunction, synaptic
remodeling, blood—brain barrier disruption, and chronic cortical hyperexcitability. Rather than
representing isolated immunological abnormalities, autoimmune epilepsies therefore exemplify
the complex integration of immune regulation with neuronal physiology.

Among the neuronal autoantibodies identified during the past two decades, antibodies directed
against leucine-rich glioma-inactivated protein one have attracted considerable attention because
of their strong association with faciobrachial dystonic seizures and limbic encephalitis. Patients
frequently present with rapidly progressive focal seizures, cognitive decline, behavioral
disturbances, memory impairment, and characteristic magnetic resonance imaging abnormalities
involving the medial temporal lobes. Importantly, seizures associated with leucine-rich glioma-
inactivated protein one antibodies often demonstrate limited responsiveness to conventional
antiseizure medications while responding dramatically to early immunotherapy. These
observations provide compelling clinical evidence that immune-mediated neuronal dysfunction
may be reversible when recognized promptly.

Contactin-associated protein-like two antibodies represent another important cause of
autoimmune epilepsy. Contactin-associated protein-like two is a neuronal membrane protein
involved in the organization of voltage-gated potassium channels at the juxtaparanodal regions of
myelinated axons. Autoantibody-mediated disruption of this protein alters neuronal conduction,
synaptic transmission, and cortical excitability, leading to seizures, peripheral nerve
hyperexcitability, autonomic dysfunction, cognitive impairment, and psychiatric manifestations.
Clinical improvement following corticosteroids, intravenous immunoglobulin, plasma exchange,
or B-cell-depleting therapies further supports the pathogenic role of adaptive immune responses
in these disorders.

N-methyl-D-aspartate receptor antibody-associated encephalitis has become one of the most
extensively investigated autoimmune neurological disorders because of its characteristic clinical
presentation and substantial responsiveness to immunotherapy. Although psychiatric symptoms,
movement disorders, cognitive impairment, and autonomic instability frequently dominate the
clinical picture, seizures constitute a major neurological manifestation in many patients.
Pathogenic antibodies reduce the surface expression of N-methyl-D-aspartate receptors through
receptor internalization rather than direct neuronal destruction, thereby altering excitatory
neurotransmission and network stability. This reversible mechanism explains why early
immunological treatment frequently results in significant neurological recovery despite severe
clinical presentation.

Additional neuronal autoantibodies directed against gamma-aminobutyric acid receptors, alpha-
amino-three-hydroxy-five-methyl-four-isoxazolepropionic acid receptors, glycine receptors,
dipeptidyl-peptidase-like protein six, metabotropic glutamate receptors, and glutamic acid
decarboxylase further illustrate the remarkable diversity of autoimmune epilepsies. Each antibody
targets distinct molecular components involved in synaptic communication, resulting in unique
clinical phenotypes while sharing common immunopathological mechanisms characterized by
altered neurotransmission, inflammatory activation, and neuronal hyperexcitability. The
expanding spectrum of autoimmune neurological diseases continues to reshape diagnostic
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algorithms by emphasizing the importance of comprehensive immunological evaluation in
patients presenting with unexplained or rapidly progressive epilepsy.

A particularly important finding emerging from recent investigations is that autoimmune epilepsy
frequently occurs in the absence of classical encephalitic manifestations. Some individuals present
primarily with recurrent focal seizures, subtle cognitive dysfunction, or treatment-resistant
epilepsy without fever, altered consciousness, or widespread inflammatory changes on
conventional neuroimaging. Such observations underscore the importance of maintaining clinical
suspicion for autoimmune mechanisms in patients exhibiting unusually rapid disease progression,
unexplained pharmacoresistance, inflammatory cerebrospinal fluid findings, coexisting
autoimmune disorders, or characteristic seizure semiology. Early recognition remains essential
because delayed immunotherapy may permit irreversible neuronal injury and persistent
neurological disability.

Histopathological investigations of autoimmune epilepsy further support the central role of
adaptive immune responses. Surgical specimens frequently demonstrate lymphocytic infiltration,
activated microglia, reactive astrocytes, complement deposition, neuronal antibody binding, and
inflammatory cytokine expression within epileptogenic tissue. These pathological findings indicate
that humoral and cellular immune responses cooperate to disrupt neuronal homeostasis through
mechanisms extending well beyond isolated antibody-mediated receptor dysfunction.
Furthermore, considerable overlap exists between autoimmune and innate inflammatory
pathways, suggesting that therapeutic approaches targeting both adaptive and innate immune
activation may provide greater clinical benefit than strategies directed toward single molecular
targets.

The therapeutic implications of autoimmune epilepsy have significantly influenced contemporary
clinical practice. Conventional antiseizure medications remain important for symptomatic seizure
control; however, immunomodulatory therapies frequently determine long-term neurological
outcomes. Corticosteroids suppress inflammatory gene expression, reduce cytokine production,
stabilize the blood—brain barrier, and inhibit lymphocyte activation. Intravenous immunoglobulin
exerts multiple immunoregulatory effects through neutralization of pathogenic antibodies,
modulation of complement activation, regulation of Fc receptor signaling, and suppression of
inflammatory cytokine production. Plasma exchange physically removes circulating
autoantibodies and inflammatory mediators from the bloodstream, whereas monoclonal
antibodies such as rituximab selectively deplete B lymphocytes responsible for antibody
production. These therapeutic strategies illustrate the transition from purely symptomatic seizure
management toward mechanism-based treatment directed at underlying disease processes.
Despite remarkable progress, numerous questions remain regarding the pathogenesis of
autoimmune epilepsy. The factors initiating loss of immune tolerance, determinants of antibody
specificity, mechanisms governing blood—brain barrier penetration, interactions between
peripheral and central immune responses, and predictors of therapeutic responsiveness remain
incompletely understood. Continued investigation into these mechanisms is expected to facilitate
earlier diagnosis, improve biomarker development, and identify novel immunological targets
capable of preventing chronic epileptogenesis.

Genetic discoveries have revolutionized epilepsy research by demonstrating that alterations in the
human genome influence virtually every aspect of epileptogenesis, including neuronal
development, synaptic organization, ion channel function, neurotransmitter signaling,
inflammatory regulation, pharmacological responsiveness, and long-term clinical outcomes.
Rather than representing rare causes of childhood epilepsy alone, genetic factors are now
recognized as major contributors to both inherited and acquired seizure disorders. Contemporary
genomic investigations have identified hundreds of epilepsy-associated genes, revealing
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extraordinary molecular heterogeneity and highlighting the complex interaction between
inherited susceptibility and environmental influences.

The reviewed evidence indicates that pathogenic genetic variants frequently affect proteins
responsible for regulating neuronal membrane excitability. Voltage-gated sodium channels play
essential roles in action potential initiation and propagation, and mutations affecting these
channels produce profound alterations in neuronal firing characteristics. Depending upon the
specific molecular defect, sodium channel mutations may enhance persistent inward current,
impair channel inactivation, reduce inhibitory interneuron function, or alter neuronal
developmental processes. These diverse mechanisms illustrate how apparently similar clinical
phenotypes may arise through distinct molecular pathways requiring individualized therapeutic
approaches.

Voltage-gated potassium channels similarly regulate neuronal repolarization and membrane
stability. Dysfunction of these channels prolongs membrane depolarization, increases repetitive
neuronal firing, and lowers seizure threshold. Calcium channels contribute additional complexity
by regulating neurotransmitter release, intracellular calcium signaling, gene transcription, and
synaptic plasticity. Mutations affecting calcium channel subunits have been associated with
generalized epilepsies, developmental epileptic encephalopathies, cerebellar dysfunction, and
neurodevelopmental disorders, emphasizing their broad physiological importance.

Beyond ion channels, numerous epilepsy-associated genes encode proteins involved in synaptic
transmission. Synaptic vesicle proteins regulate neurotransmitter packaging, trafficking, docking,
and exocytosis, thereby ensuring precise neuronal communication. Mutations disrupting these
processes alter the balance between excitatory and inhibitory neurotransmission, producing
network instability and epileptogenesis. Similarly, pathogenic variants affecting gamma-
aminobutyric acid receptors, glutamate receptors, postsynaptic scaffolding proteins, cell adhesion
molecules, and intracellular signaling complexes impair synaptic organization and contribute to
chronic neuronal hyperexcitability.

The mammalian target of rapamycin signaling pathway has emerged as one of the most
extensively investigated molecular networks involved in epilepsy. This evolutionarily conserved
signaling cascade regulates cellular growth, metabolism, protein synthesis, autophagy, neuronal
migration, and synaptic plasticity. Hyperactivation of mammalian target of rapamycin signaling has
been identified in tuberous sclerosis complex, focal cortical dysplasia, hemimegalencephaly, and
several developmental epileptic disorders. Persistent pathway activation promotes abnormal
neuronal growth, cortical malformation, gliosis, inflammatory activation, and network
hyperexcitability. The clinical success of mammalian target of rapamycin inhibitors in selected
genetic epilepsies provides compelling evidence that targeted molecular therapy can modify
disease mechanisms rather than merely suppress seizures.

Transcriptomic investigations have revealed widespread alterations in gene expression within
epileptic brain tissue extending far beyond inherited genetic mutations. Recurrent seizures,
neuroinflammation, oxidative stress, and structural injury collectively influence transcriptional
regulation of genes involved in neurotransmission, metabolism, apoptosis, immune activation,
mitochondrial function, and synaptic remodeling. These dynamic changes illustrate that
epileptogenesis represents an evolving biological process characterized by continuous molecular
adaptation rather than a static pathological state.

Epigenetic regulation provides an additional layer of molecular complexity. DNA methylation,
histone acetylation, chromatin remodeling, and non-coding RNA activity modify gene expression
without altering the underlying nucleotide sequence. Experimental studies consistently
demonstrate seizure-induced epigenetic modifications affecting genes regulating inflammatory
signaling, neuronal survival, synaptic plasticity, and ion channel expression. Importantly, many
epigenetic alterations remain potentially reversible, creating opportunities for therapeutic
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intervention through pharmacological modulation of chromatin structure and transcriptional
activity.

MicroRNAs have attracted particular interest because of their extensive regulatory influence over
neuronal differentiation, inflammatory activation, apoptosis, and synaptic organization.
Numerous epilepsy-associated microRNAs demonstrate altered expression within epileptic brain
tissue, cerebrospinal fluid, and peripheral circulation. Certain microRNAs promote inflammatory
signaling and neuronal degeneration, whereas others exert neuroprotective effects through
suppression of apoptosis or enhancement of inhibitory neurotransmission. Experimental
manipulation of specific microRNAs has produced encouraging antiepileptogenic effects in animal
models, suggesting that RNA-based therapeutics may become valuable components of future
precision medicine strategies.

The integration of genomics, transcriptomics, epigenomics, proteomics, and metabolomics has
substantially expanded current understanding of epilepsy as a systems-level disorder involving
interconnected molecular networks rather than isolated pathogenic genes. These
multidimensional approaches have revealed extensive interactions among genetic susceptibility,
immune activation, mitochondrial dysfunction, oxidative stress, structural remodeling, and
environmental influences. Consequently, contemporary epilepsy research increasingly
emphasizes network biology and systems neuroscience to identify shared molecular pathways
capable of explaining disease heterogeneity while simultaneously providing novel therapeutic
opportunities.

The genetic and molecular mechanisms constitute fundamental determinants of epileptogenesis,
influencing disease initiation, progression, pharmacological responsiveness, and prognosis.
Continued integration of molecular diagnostics into clinical practice is expected to accelerate the
development of precision therapeutics, facilitate earlier intervention, and ultimately improve
long-term outcomes for individuals affected by this complex neurological disorder.

Structural abnormalities of the central nervous system constitute one of the most extensively
documented causes of epilepsy and continue to represent a major focus of clinical and
translational research. The evidence synthesized from neuropathological investigations, advanced
neuroimaging, molecular studies, and surgical series demonstrates that disruption of normal brain
architecture significantly alters neuronal connectivity and network organization, thereby
facilitating the development of epileptogenic circuits. Structural epilepsies encompass a diverse
spectrum of pathological conditions, including developmental cortical malformations,
hippocampal sclerosis, traumatic brain injury, cerebrovascular disease, intracranial neoplasmes,
vascular malformations, and acquired lesions resulting from inflammatory or infectious processes.
Although these disorders differ substantially in their etiology and histopathological characteristics,
they converge upon common biological mechanisms involving neuronal loss, synaptic remodeling,
gliosis, neuroinflammation, and abnormal network synchronization.

Developmental abnormalities of cortical formation represent particularly important causes of
epilepsy during infancy, childhood, and early adulthood. Cortical development is a highly
coordinated biological process requiring precise regulation of neural stem cell proliferation,
neuronal migration, differentiation, axonal guidance, synaptogenesis, and programmed cell death.
Disruption of any of these developmental stages may produce permanent abnormalities of cortical
architecture that predispose affected individuals to recurrent seizures. Contemporary
neuroimaging and molecular genetic investigations have significantly improved the recognition of
these developmental disorders, revealing structural lesions that were previously undetectable
using conventional diagnostic techniques.

Focal cortical dysplasia remains among the most common structural abnormalities identified in
patients undergoing epilepsy surgery for medically refractory focal epilepsy. Histopathological
examination demonstrates disorganized cortical lamination, dysmorphic neurons, abnormal glial
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proliferation, and altered expression of proteins regulating neuronal development and synaptic
function. These structural abnormalities generate highly excitable neuronal networks
characterized by impaired inhibitory interneuron function, aberrant synaptic connectivity, and
persistent inflammatory activation. The close relationship between focal cortical dysplasia and
mammalian target of rapamycin pathway dysregulation further illustrates the interaction between
developmental biology and molecular signaling during epileptogenesis.

Other developmental malformations, including polymicrogyria, pachygyria, lissencephaly,
schizencephaly, heterotopia, and hemimegalencephaly, similarly disrupt cortical organization
through abnormalities of neuronal migration and differentiation. Although these disorders differ
in their anatomical appearance and genetic basis, they frequently share common
pathophysiological features characterized by abnormal cortical circuitry, defective synaptic
integration, altered neurotransmitter receptor expression, and impaired neuronal network
maturation. Clinical manifestations often include developmental delay, intellectual disability,
motor impairment, and pharmacoresistant epilepsy, reflecting the extensive involvement of
neural systems beyond seizure generation alone.

Hippocampal sclerosis remains the most frequently identified pathological substrate in mesial
temporal lobe epilepsy and represents one of the best-characterized structural mechanisms of
epileptogenesis. Histologically, hippocampal sclerosis is characterized by selective neuronal loss
within the hippocampal formation, extensive reactive gliosis, mossy fiber sprouting, synaptic
reorganization, inflammatory activation, and extracellular matrix remodeling. These structural
changes profoundly alter hippocampal circuitry, facilitating recurrent excitation and impaired
inhibitory regulation. Although hippocampal sclerosis has traditionally been viewed as a
consequence of prolonged seizures, increasing evidence suggests a bidirectional relationship in
which pre-existing structural vulnerability promotes seizures while recurrent seizures further
accelerate hippocampal degeneration. This reciprocal interaction contributes to the progressive
nature of temporal lobe epilepsy and explains the frequent development of pharmacoresistance
in affected individuals.

Traumatic brain injury represents another major cause of acquired structural epilepsy and
provides a valuable model for investigating the biological sequence leading from acute
neurological injury to chronic epileptogenesis. Mechanical trauma initiates a complex cascade
involving neuronal necrosis, diffuse axonal injury, cerebral edema, hemorrhage, excitotoxicity,
mitochondrial dysfunction, oxidative stress, inflammatory activation, and blood—brain barrier
disruption. During the subsequent latent period, progressive synaptic remodeling, gliosis, axonal
sprouting, and extracellular matrix alterations transform injured neural tissue into chronically
hyperexcitable networks. Experimental studies have demonstrated that this latent phase provides
a critical therapeutic window during which disease-modifying interventions may prevent or
attenuate epileptogenesis before spontaneous seizures become established.

Cerebrovascular disease has emerged as the leading cause of epilepsy among older adults,
reflecting global demographic aging and improved survival following acute stroke. Both ischemic
and hemorrhagic cerebrovascular events produce neuronal injury through energy failure,
excitotoxicity, oxidative stress, inflammatory activation, and vascular remodeling. The resulting
structural changes alter cortical connectivity, disrupt inhibitory neuronal circuits, and facilitate
hypersynchronous neuronal firing. Chronic cerebral hypoperfusion, white matter disease, and
microvascular pathology further contribute to epileptogenesis by promoting progressive
neurodegeneration and inflammatory activation. The strong association between epilepsy and
cerebrovascular disease emphasizes the importance of vascular health in maintaining long-term
neuronal stability.

Intracranial neoplasms also represent significant structural causes of epilepsy, particularly low-
grade gliomas and glioneuronal tumors. Seizure generation in tumor-associated epilepsy results
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from multiple interacting mechanisms including direct cortical infiltration, compression of
adjacent neuronal tissue, and disruption of neurotransmitter homeostasis, inflammatory
activation, vascular abnormalities, and alterations in extracellular ionic composition. Tumor cells
themselves may release excitatory neurotransmitters, growth factors, cytokines, and extracellular
vesicles capable of modifying surrounding neuronal activity. These observations highlight the
dynamic interactions between neoplastic tissue and the surrounding cerebral microenvironment
in promoting epileptogenesis.

The structural epilepsies demonstrate that disruption of normal brain architecture initiates
progressive biological processes extending well beyond the original lesion. Persistent
neuroinflammation, synaptic remodeling, glial activation, mitochondrial dysfunction, and vascular
alterations collectively contribute to chronic neuronal hyperexcitability, reinforcing the concept
that structural abnormalities interact closely with molecular and immunological mechanisms
throughout disease progression.

CONCLUSION

Contemporary epilepsy science demonstrates that epilepsy should no longer be conceptualized
solely as a disorder of abnormal electrical activity or recurrent seizures, but rather as a complex,
heterogeneous, and dynamically evolving neurological condition arising from interactions among
molecular, cellular, genetic, immune, metabolic, vascular, structural, and network-level
mechanisms. The evidence synthesized in this scientific perspective supports an integrated
understanding of epileptogenesis in which neuronal hyperexcitability and hypersynchronization
emerge from disturbances involving excitation—inhibition balance, ion-channel function, synaptic
organization, glial activity, neuroinflammation, oxidative stress, mitochondrial function, and
progressive remodeling of neural circuits. Such multidimensional pathophysiology explains
substantial differences in clinical phenotype, treatment response, disease progression, and
prognosis among individuals with apparently similar epilepsy classifications.

Neuroimmunological research has substantially expanded the therapeutic and diagnostic
framework of epilepsy. Microglial and astrocytic activation, inflammatory signaling, blood—brain
barrier disruption, and adaptive immune responses demonstrate that immune mechanisms can
participate directly in epileptogenesis. Recognition of autoimmune epilepsy, particularly disorders
associated with neuronal antibodies, reinforces the importance of early etiological investigation
and mechanism-directed treatment in appropriately selected patients. At the same time, genetic
and epigenetic discoveries have established that molecular heterogeneity is a central determinant
of disease susceptibility, phenotype, pharmacological response, and prognosis. Variations
affecting ion channels, synaptic proteins, developmental pathways, and signaling networks such
as mammalian target of rapamycin illustrate the potential of molecular classification to guide
increasingly individualized therapeutic decisions.

The therapeutic implications of these advances are considerable. Antiseizure medications remain
fundamental to seizure management, yet persistent pharmacoresistance demonstrates the
limitations of approaches focused exclusively on symptomatic suppression. Precision
pharmacotherapy therefore represents an essential evolution in clinical practice, integrating
patient phenotype, molecular characteristics, pharmacokinetics, pharmacodynamics,
pharmacogenomics, comorbidities, drug interactions, therapeutic drug monitoring, and treatment
tolerability. Pharmacovigilance must remain an integral component of this framework because
long-term antiseizure treatment can produce clinically significant adverse reactions and
interactions that influence adherence, safety, and quality of life. Comprehensive clinical
management should consequently extend beyond seizure frequency to include cognitive,
psychiatric, developmental, reproductive, psychosocial, functional, and safety outcomes.
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Advanced neuroimaging, electrophysiology, genomics, transcriptomics, proteomics,
metabolomics, computational neuroscience, artificial intelligence, and digital health provide
powerful opportunities to improve diagnosis, phenotyping, prognostication, and therapeutic
selection. Nevertheless, technological sophistication alone cannot guarantee clinical benefit.
Biomarkers and predictive algorithms require rigorous validation, reproducibility, clinically
meaningful endpoints, transparent methodology, and appropriate integration into
multidisciplinary care. Translational research is therefore critical for converting mechanistic
discoveries into interventions that demonstrate genuine effectiveness and safety in real-world
populations.

A particularly important future objective is the development of disease-modifying and
antiepileptogenic strategies. Current antiseizure therapies predominantly suppress seizures after
pathological networks have become established, whereas future interventions should ideally
prevent or attenuate the biological transformation that produces chronic epilepsy.
Immunomodulation, neuroprotection, metabolic regulation, targeted molecular therapies, gene-
based approaches, advanced neuromodulation, and other mechanism-specific interventions may
contribute to this objective. However, their clinical implementation requires carefully designed
experimental and clinical studies capable of establishing long-term efficacy, safety, patient
selection criteria, and therapeutic durability.

The future of epilepsy management depends on convergence rather than isolation of scientific
disciplines. Neuroimmunology, genetics, molecular neuroscience, precision pharmacology,
pharmacovigilance, advanced diagnostics, artificial intelligence, and translational medicine should
be integrated within a patient-centered and evidence-based clinical framework. Such integration
can facilitate earlier diagnosis, more accurate etiological classification, individualized treatment
selection, improved safety surveillance, and more reliable prediction of disease trajectories.
Equally important, equitable access to diagnostic technologies, essential antiseizure medicines,
specialized neurological services, and innovative therapies must remain a global priority. Reducing
disparities in epilepsy care is necessary to translate scientific progress into meaningful population-
level health improvement.

So, the emerging paradigm of epilepsy medicine is increasingly predictive, preventive,
personalized, and mechanism-oriented. Continued interdisciplinary collaboration, rigorous
translational investigation, longitudinal real-world evidence, validated biomarkers, ethically
responsible technological implementation, and patient-centered clinical decision-making will be
essential for overcoming persistent therapeutic limitations. The integration of scientific discovery
with comprehensive clinical management offers a realistic pathway toward reducing
pharmacoresistance, preventing disease progression, minimizing treatment-related harm,
improving quality of life, and ultimately transforming epilepsy care from predominantly reactive
seizure control toward precision prevention and durable neurological health.
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ICTOPUKO-KYNBTYPHOE Hac/ieane perMoHa
¥/bITay: COBPEMEHHbIE HanpPaBNEHWA
COXPaHEeHMs, NCCe0BaHNA U
nonynspu3aums

Bepik 96aifannynbi

KaHAWAAT NONUTUYECKUX HAYK, ANPeKTop HaumoHanbHoro mysea Pecnybankm KasaxcrtaH,
Pecnybnnka KasaxctaH, r. ActaHa, npocnekT Tayenci3gik, 54

Anmnbek baxutbekosmy Kysepbaes

MarmcTp UCTOPUYECKMX HaYK, 3aMecTUTeNb ANPeKTopa HaunmoHanibHOro my3es
Pecnybankm KazaxcraH, Pecnybnunka KasaxcrtaH, r. ActaHa, npocneKkt Tayencisaik, 54

AHHOTaUuA

B cTaTbe paccmaTpuBaeTCA MCTOPUKO-KYNbTYPHOE 3HAYeHWe perMoHa ¥abiTay B MCTOPUK
KaszaxcTaHa, a TakKe COBpeMeHHble HanpaBAeHNA COXPaHeHMA, UCCAeA0BaHMA U NONYASPU3aLIUN
ero MCTOPUKO-KYNbTypHOro Hacneams. OxapakTepu3oBaHbl OCOHEHHOCTM apXeoNornyeckmx
NaMATHMKOB, MCTOPUYECKMX MaB30JieeB, CpeaHEBEKOBbIX FOPOAMULL, M OOBEKTOB HacNeamA 3MOXM
Ynyca oulbl, pacnonoKeHHbIX Ha Tepputopun ¥nbiTay. Ocoboe BHMMaAHWE YyAENeHO Hay4YHO-
nccnesoBaTeNbCKOM,  PecTaBpPaLMOHHOM,  MY3eMHOM M KYJAbTYPHO-NMPOCBETUTENBCKOM
AeAaTeNbHOCTM HauMOHANbHOrO WCTOPUKO-KYAbTYPHOTO W MNPUPOAHOIO My3edA-3anoBeaHMKa
«¥YNblTay».

Kpome TOro, paccmaTpuMBatoTcs BOMPOCbl UMGPOBM3ALMM  UCTOPUKO-KYNbTYPHOTO
Hacneama, NPOBeAEHNSA apPXeONOTMYECKMX UCCel0BaHWI, pecTaBpaLMmn 1 Pa3BUTUA KYIbTYPHOTO
Typmama. OnpeaeneHbl akTyanbHble Npobaembl coxpaHeHua u 3bdeKTUBHOM NonyaspmusaLmm
MCTOPUYECKOro  Hacneama  pervoHa, obOCHOBaHa  HeobXOAMMOCTb  MOBbIWEHWS  €ro
HAaLUMOHANbHOIO M MEXAYHAPOAHOro 3Ha4YeHMA MNOCPEeACTBOM HAy4yHOro M3y4yeHua WUCTOPUKO-
KyNbTypHbIX 0ObeKkToB ¥YAbiTay, BHeApeHMAa UMDPOBbIX TEXHONOIMM W COBEPLUEHCTBOBAHMA
TYPUCTMYECKOM MHOPACTPYKTYPbI.

Kntouesble cnoBa: Y/biTay, UCTOPUKO-KYIbTYPHOE Hac/ieame, UCTOPUYECKME MaMATHUKMY,
Ynyc [xydm, my3ein-3anoBefHWK, apXxeonorns, pectaBpauma, UMPPOoBM3aLMA, KyJAbTyPHbIN
TYPU3M.

BepeHue

¥nbiTay — PErvoH, Mmerwmin ocoboe NUCTOPUKO-KYIbTYPHOE 3HAYEHWE U 3aHMMAIOLLIMIA
Ba*KHOE MECTO B MCTOPMYECKOM MPOCTPaHCTBE KasaxcTaHa U TeCHO CBA3AHHbIN C MOJIMTUYECKON,
AYXOBHOM M LUMBUAM3ALIMOHHOM MCTOpUen Bennkoi ctenn. Ha ero Teppmutopmm cocpesoTo4eHbI
apxeosiornyeckme MaMATHUKM Pa3/IMYHbIX UCTOPUYECKMX 3MO0X, CPpeaHEBEKOBble MaB30/ew,
APEeBHME ropoamLLa, KAMEHHbIE N3BaAHWA K Banbanbl, NETPOrANDLI, MEMOPUANbHbBIE COOPYKEHMA
M apyrme obbEeKTbl MaTepuanbHOTO M AYyXOBHOTo HacneauA. [JaHHble WUCTOPMKO-KYNbTypHble
0ODBEKTbl ABNAOTCA BAXKHbIMW  MCTOYHMKAMW  ONA  W3YYEeHMA MNOAUTUYECKUX, COLMANbHO-
3KOHOMMYECKMX M KyAbTYPHbIX NMPOLLECCOB, MPOUCXOAMBLLMX Ha TeppuTopmun Benmkon ctenu. B
3TOM CBA3M COXPaHEHME, HAayYHOEe U3ydYeHne 1 NONYyIApU3aLmsa MCTOPUKO-KYAbTYPHOMO Hacieans
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pernoHa ¥nbiTay MMeENT He TONbKO pPernoHanbHoe, HO M OOLIEeHALMOHANbHOE, a TaKxKe
MeXAyHapoaHOe 3HaYeHue.

OcobeHHOCTb UCTOPMKO-KY/IbTYPHOIO NPOCTPAHCTBA ¥bIiTay NPOABAAETCS BO B3aMMOCBA3M
npupoaHoro naHawadTa ¢ obbekTaMmn UCTOpMUYECKOro Hacneams. CBALLEHHbIE TOPbl M PEYHbIe
OO/INHbI, apXe0/IOTMYEeCKME KOMIMJIEKChI, APEBHUE MOCENEHMA U MEMOPUAAbHbIE COOPYKEHMUA
GOPMUPYIOT LIENOCTHBIA MCTOPMKO-KYAbTYPHbIN naHAawadT. NosToMy HaydyHOe M npaKkTUYeckoe
3HaYEeHME MMEET PaCCMOTPEHME UCTOPUYECKOTO Hacneama ¥/blTay HE TOMIbKO KaK COBOKYMHOCTM
OTAE/IbHbIX MAaMATHMKOB, HO M KaK eAMHOr0 WUCTOPMKO-KYAbTYPHOrO MPOCTPAHCTBa, B KOTOPOM
NPUPOAHbLIE N KY/NbTYPHbIE KOMNOHEHTbI HAXOAATCA B TECHOM B3aMMOCBA3M.

NcTopuueckoe 3HaveHMe YbiTay onpeaenseTca ero posbio B POPMUPOBAHUN N PA3BUTUM
uMBUAN3aLMmM Bennkol ctenu. B apeBHocTn n CpelHEBEKOBLE PETMOH ABASAICA OAHUM M3 BaXKHbIX
NPOCTPAHCTB MOJUTMYECKOrO, 3KOHOMMUYECKOTO M KyAbTYPHOrO B3aMMOAEMNCTBMA KOYEBbIX
obuwectB. Ha Tepputopuun ¥abiTay COXPaHUIUCL MCTOPMKO-apXeoa0rMYeckne MnamMATHUKM,
OTHOCALWIMECA K 3MOXaM THOPKCKMX FOCYAapCTB, Ory30-KbiMYakKcKoOro nepuopga, Yayca Houbl u
Ka3axCKoro xaHCTBa. Ta UCTOPMYECKaa NPeEeMCTBEHHOCTb MO3BOAAET PAacCMaTPMBaTb YAbITay Kak
OAMH M3 BaKHbIX HAYYHbIX LEHTPOB WM3Y4YeHMA WCTOPMYECKON NamATu KasaxcTaHa, Tpaauuumii
HaLUMOHANbHOW rocyAapCTBEHHOCTU M KYAbTYPHOro Hac/ eams.

NCTOPUKO-KY/IbTYPHOE 3Ha4YeHue ¥abiTay npruobpeTaeT AONOAHUTEIbHYIO aKTyabHOCTb B
KOHTEKCTE COBPEMEHHbIX aAMMHUCTPATMBHbLIX W OOLLECTBEHHO-MNONUTUYECKMX WM3MEHEHUIA.
ObpasoBaHue B 2022 rogy obnacTy ¥AblTay Kak CaMOCTOATENIbHOM aAMUHUCTPATUBHO-
TeppuUTOpManbHOM eAMHMLbI CO343/10 HOBble BO3MOXHOCTM [A1A CUCTEMHOIO W3y4yeHus,
COXpPaHeHMA 1 NONyAApMU3aLMM UCTOPUKO-KYAbTYPHOIO Hacaeama permoHa. NposeaeHne B TOM e
roay B ¥nbiTay MNepsoro HaupoHanbHoro kKypyntaa Pecnybamkmn KasaxcTaH noayepkHyno ocobyto
poNfib perMoHa B GOPMMPOBAHMM  HALMOHANIbHOM WCTOPMYECKOM NamATH, YKpenaeHuu
rpaXKAaHCKON MAEHTUYHOCTM M peanmsaLmmn rocyaapcTBEHHOM KyAbTYPHOM NOUTUKN.

B 3TOM CBA3M COBPEMEHHOE U3YyYEHME UCTOPUMKO-KYAbTYPHOrO Hacaeamsa pernoHa ¥Yabitay
He [O0/KHO OrpaHM4YMBaTbLCA MCCAeAOBaHMEM OTAeNbHbIX NamATHMKOB. OHO npeanonaraer
KOMMAEKCHOE pPaACcCMOTPEHME BOMPOCOB WX COXPAHEHMA B KOHTEKCTE eAMHOro MCTOPUKO-
KyNbTypHOro naHauwadTa, BBeAeHMA B Hay4HbIM 060poT, UMbpPOBM3aLMM, PECTaBPALMK, a TaKKe
3bdEKTMBHOIO MCNONb30BAHMA WX Ky/NbTYPHO-MO3HABATE/bHOIO M TYPMUCTCKOro MOTeHuUMana.
[aHHble 33Ja4n onpeaenarT aKTyasbHOCTb MCCAeA0BaHMA UCTOPMYECKOro Hacieama ¥abiTay ¢
TOYKM 3PEHMA ero COXpPaHeHMs Ha HaLMOHA/NbHOM YPOBHE W AajsbHeEMLWero npeacTaBieHns B
MeXAYHAaPOAHOM Hay4YHO-KY/IbTYPHOM MPOCTPaHCTBE.

AHanus

¥nbiTay MmeeT ocoboe 3HayeHMe C TOYKU 3PEeHMA MOJIMTUYECKOM BAACTM KOYEBHMKOB,
pacnpocTpaHsBlleica B CpeaHMe BeKa Ha 3TW npocTpaHcTea. OTCo4a Ha4yMHAAM CBOM MOXOAbI
CaKCKMe naemeHHble 0bbeanHeHMA. Yepes 3Tn TEPPUTOPUM TaKKe MPOXOANAMN MHOTOUYNCAEHHbIE
OTpAAbl T'YHHOB, WCKaBLUMX HOBbIE TEPPUTOPUU AN PacCeneHuAa B YCA0BMAX MOCTEMEHHOrO
YyXyALWEeHUA MNPUPOAHO-KAMMATMYECKOM OOCTAHOBKM B CTenun, 0BYCAOBAEHHOro AIUTENbHbIM
Nepuoaom 3acyxu. ¥abiTay ABAAACA OAHMM M3 BaXHbIX OMOPHbLIX PErMOHOB A4 NMpaBuUTENEei
TIOPKCKMX KaraHaToB. Bmocneactemm yepe3 3TOT PErmoH MNPOXOoAMIN MWUTPaLMOHHbIE MOTOKM
KaHrapo-neYyeHerckMx naemeH, MNOABEPraBLIMXCA [AAaBAEHUIO CO  CTOPOHbI  Ory30B MU
HanpaBAABLIMXCA B 3anaAHOM Hanpas/ieHWM, B CTOPOHY MNPUYEPHOMOPCKUX cTenen. B
nocaeayowme UcTopuyeckne nepuodbl ¥aoitay npuobpes noMTUYecKoe 3HadYeHne B pamKax
KrmaKcKoro karaHaTa, Kbln4akCKoro xaHCTBa M, Nno3gHee, rocyaapcrsa YmHrnsnaos. B 1223 roay
TeppuTopua ¥abiTay Obina onpeaesieHa B KAaYecTBe MECTa PaCcroNOKEHUS OAHOM U3 KPYMHEMLWMNX
opA4, BblAeNeHHbIX YMHIMMCXaHOM BO BJaJieHMe MOLllbl, YTO CBA3bIBAET PErMOH C WUCTOPUEN
bopmmpoBaHMAa 1 passnTmAa Yayca HKolbl.
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MO MHEHWIO UCTOPMKOB, ¥NIbITay M3BeCTeH HoraTbiM MHPOPMAUMOHHBIM U MaTepMaIbHbIM
Hacneamem, CBA3aHHbIM C NEepuoaamu  KaHrapo-neyeHeros, Ory3o-kbinyakos, AK-Opabl w
Kasaxckoro xaHcTBa B uctopum Benunkon ctenun. 34ecb KOHULEHTPMPOBANCH CTEMHbIE BNACTHbIE
CTPYKTYPbl, KOHTPO/IMPOBABLUME TOBapbl, Mepeso3MBlIMEcA Toprosuamun BAOAb Cbipaapbu B
Cnbupb 1 B 06paTHOM HanpaBAeHNN.

HayuyHoe u netonucHoe u3yyeHue ¥YAblTay B MUPOBOM MCTOpuOrpadum Beaetca
HenpepbIBHO OT TpyA0B MepoaoTa 1 CTpaboHa A0 COBPEMEHHbIX aPXEO0N0TMYECKMX MCCNef0BaAH M
M packonok. [lpeBHerpeveckne WCTOPUKM OCTaBU/IM LEHHble CBeAEHUA O CaKax-ucceaoHax,
Luapckme norpebanbHble KypraHbl KOTOPbIX PacnoNarainMcb Ha 3anagHbix oTporax YabiTay.
MncbmeHHble ceeaeHMA 06 ory3ax M Kbinyakax ¥biTay Takxe octasma Myxammen anb-Uapucn.

O4HaKo nocne anoxu YMHrncxaHa ¥ablTay NpeBpaTuMICA B CBOEr0 poJa OXPaHAEMYLO
TeppUTOpPUIO, NocelleHne KOTOPOM WMHOCTPaHHbIMK MyTeWweCTBEHHUKAMMW U 1CCAea0BaTeENAMN
OblN0O OrpaHnYeHo. B Tpyaax cpeAHEBEKOBbIX NyTELIECTBEHHUKOB, TakKMX Kak Buabrenbm Pybpyk,
MnaHo KapnuHu 1 Mapko ono, mbl He BCTpeYaem cBeaeHni o bbiTe M Tpaamumax Yabitay Kak
opabl UK LeHTpa Yayca HKollbl.

MepBble NMCbMEHHbIE cBeAEHMA 00 ¥/blTay B MCTOYHMKAX CpelHea3mnaTCKUX NeTonncLEeB
NOABNAIOTCA /Wb HadMHaAA € anoxu Amupa Tumypa. Lawckme n camapkaHACKMe NeTonucLbl
OCTaBMAM cBedeHMA o noxodax Abaannaxa XaHa M AMmpa TMypa B Ka3axcKyto ctensb. [MonHyto
reHeanoruto AMHacTum [XKy4na08 MOXKHO HaTu B Tpyae Kaapipranm Mananpw.

C ycuneHmem MOCKOBCKOro rocy4apcTBa, a BNOCAeACTBMM C pacumpeHmnem POCCUMIMCKOro
rocy4apcrBa B HaMpaB/EHWW Ka3axCKOM CTenn B YAbITay CTaaAuM BCE Yalle HanpaBAATbCA
MOCONbCTBA M BOEHHbIE 3KCNeAUUMM, NPeACTaBUTENN KOTOPbIX TWATENbHO M3yYann reorpaduio
pacceneHna MeCTHOro HacesneHusa, ero UCTopuio, Tpaguuum un 6biT. OcobeHHO B nepuof
npasneHuna MNeTpa | akTMBM3MpPOBaNCA cOOp apXeoNormyeckmx 1 sTHorpadUUeCcKnx MaTepmanos 13
«OTAANEHHbIX OKPaWH», B TOM 4uCAe C TeppUTOpPWMKM, COOTBETCTBYIOLLEN COBPEMEHHOMY
KaszaxcTaHy. 3TOT NpoLecc COMpPOBOXAANCA HE3aKOHHLIMU U PaspyLUUTENbHbIMUM PACKOMKamu,
NPOBOAMBLUMMMCA TaK HA3bIBAEMbIMM «KYPraHHbIMM rPAabUTENAMMY, HE UMEBLUMMM OTHOLLIEHMWA K
Hay4YHOW apxeonornm un nNpecnefoBaBLMMM NPEVMYLLECTBEHHO KOPbICTHblE LENn, B YaCTHOCTU
n3sneveHmne Npmbblim U3 HaMAdEHHbIX 30710TbIX apTedaKTOB.

BoraTble cBefgeHMa 06 YnbiTay coaepatca B AHEBHMKe KanuTaHa H.[. PblykoBa,
COCTaB/IEHHOM BO BpeMA ero nytewecTtsnda 8 1771 rogy. OH Haxo4WNCA B COCTaBe KapaTe/ibHOro
OTpAfa, HaNPaBAEHHOro ANA NPecnefOBaHNA BOMKCKMX Ka/IMbIKOB-TOPrayToOB.

B nctopunorpadumm anoxum gnHacTmm YnHrM3ma0s ocoboe MecTo 3aHMMAET TPYA, A.T.
laBepaoBckoro «0Ob603peHMne KMprus-kamcauckon crenu», onybanmkoBaHHbIM B 1804 roay u
CYLLECTBEHHO M3MEHMBLUMIA YCTOABLUMECA NpeacTaBneHmAa ob McTopum 3TOro nepuoda. B Hem
PO/ib ¥N1bITay B OCMbICIEHUWN UCTOPUKU MMNEPUM YMHTUCXaHa NpeacTaBNeHa COBEPLIEHHO C MHOM
TOYKM 3pPEHUA.

NcTopuueckas Ttonorpadua A.N. leswnHa, 3anmcn M. KpacoBcKkoro, matepuansi L.
YanuxaHoBa ABAAOTCA 6eCueHHbIMM WCTOYHWMKAMM ONA uccnefoBaTenel AaHHOro peruvoHa.
MHoroTomHble Tpyapl A. MaprynaHa, martepuansl, CBA3aHHbIE C MOWMCKOBO-Pa3BeaoOYHbIMM
paboTamu K. CaTnaeBa, a TakKe apxeonormyeckume gaHHole XK. CManaosa No3BOANAN 3HAYNTENbHO
yrnybuTb M3y4yeHne ncTopmm ¥abitay.

Ha coBpemeHHOM 3Tane BONPOChbl COXPaHEHWA UCTOPUKO-KY/IbTYPHOrO Hacneama ¥abltay
npnobpeTatoT HoBoe coaepskaHune. ObpasoBaHue obnactu ¥abiTay B 2022 roay co3/an0 HOBbIE
BO3MOHOCTW A4 CUCTEeMATM3aUMM paboTbl NO yNpPaBAEHMIO, M3YYEHUIO, OXPAHE N BKAOYEHMIO
MCTOPUKO-KYbTYPHOrO Hacneama pernmoHa B Typuctuyeckmin obopot. B o6nact cdopmmnpoBaHsl
MHCTUTYLIMOHA/IbHbIE CTPYKTYPbl, OTBETCTBEHHbLIE 3@ OXPaHy MCTOPUKO-KYNbTYPHOrO Hacneams,
OLHOBPEMEHHO BeAyTCA apXeoNorMyeckue UCCNefoBaHWA, pecTaBpalyoHHble  paboThl,
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Pa3BMBAETCA My3elHOe [eno, ocyuwecTaseTca unMdpoBM3auma apPXMBHbLIX [AOKYMEHTOB W
Peasin3yroTCA MeponpPMATUA MO PAa3BUTUIO KY/IbTYPHOIO TypMU3ama.

NCTOpUKO-KYNbTYpHOE Hacneame obnactm ¥abiTay OTAMYAETCA XPOHONOTMYECKMM U
TUMNONIOTMYECKMM MHOroobpasmem. 34ecb COXPaHUAWUCH KyAbTypHble CAOM, OTHOCALWIMECH K
Pa3INYHbIM UCTOPUYECKMM NEPUOJamM OT APEBHENLINX 3MOX [0 CPeAHEBEKOBLA M Honee No3aHNX
NCTOPUYECKMX MEPNOOOB.

B HacToAwee BpemAa Ha Tepputopum obnactu ¥abiTay HacuutbiBaeTca 6onee 360
NaMATHUKOB UCTOPUWN U KYAbTypbl. M3 HUX 12 MMeloT CTaTyC NamMATHMKOB UCTOPUM N KYAbTypbl
pecnybanMKaHcKoro 3HaveHus, 6onee 350 OTHOCATCA K NAMATHMKAM MECTHOIO 3Ha4YeHus.

K namaTHMKam MCTOPUKU U KyAbTypbl pecnybanKaHCKOro 3Ha4eHMa OTHOCATCS MaB30Jieu
Houwbl xaHa, Anawa xaHa, bonfaH aHa, ASKKamMblp, Ky/IbTOBOE coopyKeHne [lombaybin, KoMnaeKc
AkmelwmnT-ayane, ropoauile backambip, mas3onen [lyseH, AlpaHbal (beckymbes), Keteban,
Nabak 1 MaKaT. YKazaHHble 0O6beKTbl MCTOPUKO-KYAbTYPHOrO Hacaeams BXOAAT B YMCNO 0CODO
3HAYMMbIX OO BEKTOB He TO/IbKO PerMoHa, HO M BCEro rocyAapcTsa.

Kpome TOro, KameHHble M3BasHMA, NeTpornnbbl, ApeBHWE MOCEeNeHMA U ropoauLia,
PACMNONOXKEHHbIE Ha TEPPUTOPUU ¥ANbiTay, ABAAIOTCA BAXHLIMK WCTOYHMKAMKU ONA U3YYEHWUA
ApEBHEN N CpeaHEBEKOBOMN MCTOPUN PETMOHA.

Ocoboe MeCTO B COXpPaHEHWW W MOMNynapuM3aummM MUCTOPUKO-KYNbTYPHOrO Hacneams
3aHMMAET HaLMOHAbHbIA MCTOPMKO-KYAbTYPHbIA U NPUPOAHbLIA My3ei-3anoBeaHUK «Y¥/biTayy,
HaxoAAWMMCA B BeAeHUM MUHMCTEPCTBA KyNbTypbl U MHPopMaummn Pecnybnmkmn KasaxctaH. Mo
naowaan Mmysen-3anoBeaHMK ABAAETCA KpynHenwmnm B KazaxcTaHe 1 3aHMMaeT Tepputoputo 147
TbIC. ra.

B uynMcno 06BEKTOB MCTOPMKO-KYNbTYPHOrO Hacneams HaUMOHaNbHOTO  UCTOPMKO-
KY/IbTYPHOrO 1 NPUPOAHOro My3ea-3anoBeaHmKa «¥abiTay» BXOAAT MaB3oaen Analua xaHa, *Koubl
xaHa, Jombaybln, bonfaH aHa, ropoauuie backamblp M Apyrme NamaTHUMKKW. Ha oduumanbHbIx
MHDOPMALMOHHBIX pecypcax Mmy3esa-3anoBeHNKa MCTOPUMKO-KYAbTypHble OOBEKTbI permoHa
npeacTaBAeHbl C OTAENbHbIMM ONUCAHMAMM U HAYYHO-NO3HABATENbHOM MHPOPMALIMEN O HUX.

Heobxoammo otmeTuTb, 4to B 2018-2020 roaax 3a cyeT cpeAcTB pecnyb/IMKaHCKOro
HtoarKeTa OCYLLECTBAANOCH CTPOUTENbCTBO BU3UT-LEHTPA HALIMOHANbHOIO MCTOPUKO-KYNbTYPHOTO
M NPUPOAHOro My3esa-3anoBeiHMKA «¥/bITay», KOTOPbIM Ha4Yan NpUHMMaTL noceTutenein c 2021
roga. BuW3WUT-LUEHTP OpPMEHTMPOBAH Ha LWMPOKOE O3HAKOM/IEHWE HaceneHnAa C MCTOPUKO-
KyNbTypHbIM Hac/neamem pervoHa ¥nbitay M obecneyeHWe KayecCTBEHHOro o0OCAyXMBaHMA
TypucTOoB. B coCTaB BU3UT-LEHTPA BXOAAT aAMMHMUCTPATMBHOE 34aHWe Ku obuwexunTtne. B
aAMUHUCTPATMBHOM  3[@HUW  PacrnoioXeHbl  paboyne  KabuHeTbl,  UHOOPMALMOHHO-
9KCMNO3MUMOHHbBIA 33/, BONbLIOK WU Manbll KOHPepeHU-3aabl 1 aApyrne nometleHma. O6uias
naowanp ueHTpa coctasnset 1 598,6 m2. Ha 6ase BU3UT-LEHTPa NPOBOAATCA BbICTaBKU, JIEKLMMN,
3KCKYPCUM, BCTPEYUM U APYTUE KYJIbTYPHbIE MEPONPUATUA.

Peanusaums BbllEeYKa3aHHbIX MPOEKTOB, HAMPaB/IEHHbIX Ha Pa3BUTME TYPUCTUYECKOrO
Knactepa, CrnocobcTBOBasa 3HAYMTENIbHOMY YBE/IMYEHUIO 4YMCAA MOCELIEHUA CaKpasbHOMo
pPernoHa B nocnegHue roapl. TYpMCTbl B OCHOBHOM MOCELLLAOT MaB30oJ/ien Holubl xaHa, Alalla XxaHa
n [lombaybin, XaHCKYHO CTaBKy, KOMMNAEKC AKMELWINT-3YINE, BUIUT-LLEHTP U My3ei. SHAYUTENbHYHO
4acCTb TYPUCTUHECKOrO MNOTOKA COCTaBMAKOT MNoceTUTeNn M3 ropoaoB HKeskasraHa, CaTnaesa,
AcTaHbl 1 AnmaTbl. Cpeay MHOCTPaHHbLIX TYPUCTOB, MOCETUBLLMX UCTOPUYECKME NAMATHUKN My3eA-
3anoBeJHNKa B YKasaHHblM nepuod, Obinn rpaxkaaHe CLUA, Kanagbl, ®paHumu, FepmaHum,
Bennkobputanum, ABctpuu, Benrpumn, AnonHunu, HOxkHol Kopeu, Typuum, Poccuiickon ®eaepaunm,
MoHronmu, YsbekuctaHa, KbiprbiacTaHa M apyrux ctpaH. Obuiee KOAMYECTBO MoceTuTenen
cocTtaBuao bonee 55 Toic. Yenosek B 2022 roay n bonee 77 Toic. yenosek B 2023 roay.

OCHOBHble 334a4M HAUMOHANABHOIO WCTOPUKO-KYNbTYPHOrO W MNPUPOLAHOro My3ea-
3aMoBeAHNKA «¥/blTay» CBA3aHbl C COXPAaHEHMEM MAMATHWMKOB MCTOPUM M Ky/AbTypbl, OXPaHOM
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My3eMHbIX NpeaMeToB, MNPOBEAEHMEM HAy4YHO-UCCNeaoBaTeNbCKMX paboT, pecTaBpaumen,
Pa3BUTUEM KY/IbTYPHO-NPOCBETUTEIbCKOW AEATENBHOCTU U LUMPOKON NONyAapu3aLmen CTOPMKO-
KyNbTypPHOroO Hacneaua.

Hay4Ho-pecTaBpauMOHHble paboTbl HampasaeHbl Ha COXpaHeHMe MepBOHAYaNbHbIX
APXUTEKTYPHbIX, XYA0XKECTBEHHbIX M MCTOPUKO-KYNbTYPHbIX 0COBEHHOCTEN NAaMATHUKOB, @ TaKXe
obecneyeHne UX COXPaHHOCTM ANA Oyaywmx noKoneHui. B nocnegHwe roapl HayyHo-
pecTaBpauMoHHble paboTbl npoBedeHbl Ha 11 M3 12 NaMATHUKOB UCTOPUU U KYJbTYpPbl
pecnybaMKaHCKOro 3HaveHua. B yactHoctu, B 2013 roay paboTbl 6bi1M NpoBeAeHbI Ha PUTYabHO-
obpsgosom coopyxkeHun Jombaysin (VIII-IX BB.), B 2014 roay Ha maB3osiee bonfaH aHa, B 2020
rogy Ha mas3osiee HKouwbl xaHa, 8 2021 roay Ha maB3onee Analla xaHa, a B 2024 roay Ha maB3osiee
KeTteban.

B TeyeHWe nocneaHux NeT Ha TeppuUTOpUM My3eA-3anoBedHWKa «¥AblTay» TaKxke
CMCTEMATMYECKM NPOBOAATCA apxeonormyeckme packonku. Ocoboe BHMMaHWeE yaenseTca
nccaeaoBaHMIO APEBHUX METaNNypPruyecknx NoceneHnin B paloHe cena Tangpicak. Kpome Toro,
NPOBOAMNNCL aPXEONOTMYECKME NCCel0BAaHMA NCTOPUYECKMX OOBEKTOB, OTHOCALLIMXCA K anoxe
3onoton Opapbl.

Hay4yHO-NpocBeTUTEIbCKAA AEATENbHOCTb My3eA-3anoBefHMKa OCYLLECTBAAETCA TaKxKe
nocpeacTBOM MOATOTOBKM M BbIMyCKa NeYaTHOM NPOAYKUMM, OPraHn3aLMmM BbICTAaBOK M SKCKYPCUN,
NPOBEAEHMA HaAyYHbIX BCTPeY M nekuuin. [aHHaa paboTa cnocobcTByeT nonynapmsaumm
MCTOPMYECKOrO HacneamMa He TONbKO Cpeau ChneuvannctoB, HO W Cpeau  WMPOKOM
0bLLEeCTBEHHOCTY.

3HaYMMYIO PONb B UCTOPUKO-KYNbTYPHOM Hacaeaum permoHa 3aHMMaeT NaMATHUKK 3MOXU
Ynyca Kouwsbl. MaB3onein Holbl xaHa, MaB3osien bonraH aHa, AAKKamMbIp 1 Apyrue UCTopuYeckune
0ObeKTbl NO3BONAOT M3y4aTb MaTepuaibHOE Hacleamne STOro Nnepuoaa.

HayyHoe wu3yyeHne wuctopum Ynayca MHowbl MN03BOAAET MNO-HOBOMY OCMbICAUTb
CpefHeBeKOBYIO UCTOPUIO Ka3axcTaHa, TPaanL MM rocy4apCTBEHHOCTU M NOANTUYECKME NPOLLECCH,
npoucxoamsLime 8 Bennkor ctenu. B aTon cBA3M B nocCAeAHMeE roAbl U3yYeHne 1 Nonynsapm3auma
MCTOPMYECKOM NMYHOCTM Holbl XaHa W Hacneama Yayca Houwbl CTaiM OAHUM M3 BaXKHbIX
HanpaBAeHUN roCyAapCTBEHHOM KyAbTYPHOM NONUTUKN.

B xoae Bu3uTa [naBbl rocydapctsa Kacbim-KomapTa TokaeBa B ¥/biTay 3HA4YMUTEIbHOE
BHMMaHMe OblN0 yAeneHO BOMPOCaM yBEKOBeYeHMA MMeHW Holbl XaHa, NpeBpalleHua ero
MaB30/eA B ODOBEKT KyNbTypHOro Typu3ma W nonynapusaumm uctopum 3onotor Opabl Ha
MeXAyHapoLHOM ypoBHe. B nocneaytoline roabl AaHHbIE MHULMATUBbI NOAYYUAN NPOAOIKEHNE
B pamKax NMpoBeAeHMA Hay4YHbIX KOHOEPEHLMN, BbICTABOK, SKCNeAMLMN, My3eNHbIX MPOEKTOB, a
TaK»Ke Pa3BuUTMA 0ObEKTOB TYPUCTUYECKON MHPPACTPYKTYPbI.

B 2019 roay haBa rocygapctea Kacbim-*KomapT TOKaeB NoceTnB YAbiTay M, BbICTyNasA Ha
MeXAYHapoAHOM  TypucTMdeckom  dopyme  «¥nbiTay-2019», oTmMeTUn  HeobXoaAMMOCTb
yBeKkoBeyeHMa umeHu Holbl xaHa, ocHoBaTena 3osotor  Opabl, W NPUBAEYEHMUSA
MeXAYHapOAHOro BHUMAHMA K €ro UCTOPMYECKOM IMYHOCTM. B YacTHOCTH, BbIN0 NOAYEPKHYTO,
4YTO NpeBpalleHne MaB3onea Kouwbl XaHa B 0OBEKT Ky/AbTYPHOro Typu3ma ABNAETCA BaXKHOM
3afaveit. Bnocneacrsmm noctaHosneHnem MNpasutenscrtsa Pecnybamkm KasaxctaH ot 31 aekabps
2019 ropa No 1059 6bin yTBEep»aeH [MnaH MeponpuaTUni, B KOTOPbIA Obln BKAOYEH BOMPOC
CTPOUTENBCTBA MCTOPUKO-KYIbTYPHOIO KOMMJIEKCa, NOoCBALEeHHOro MoLbl XxaHy. B pesynbTate B
2021 roay B ¥nbiTay Obla CO34aH COBPEMEHHbIN MCTOPUKO-KYIbTYPHbIM KOMMAEKC « oLbl XaH». B
3KCMO3MUMM KOMMEKCA NpeaCcTaBaeHbl KOMMU 3KCMOHATOB, OTHOCALWMXCA K COOTBETCTBYHOULEN
MCTOPUYECKOM 3MoxXe M NPOMCXOAAWMX U3 permoHa ¥abitay. Kpome TOro, B cCOCTaBe KOMMJEKCa
npeaycMoTpeHbl FTOCTUHMLA, MOMELLEHNE CTONOBOM N KMHO3aN.

Kpome Toro, 8 2024 roaly Hay4Hble U KyNbTypPHble MepOonpuaTMs, NoceAlleHHble 800-1eTuo
Ynyca ouwbl, cnocobCcTBOBAMM LUMPOKOMY NPeACTaBAEHMIO UCTOPUYECKOrO 3Ha4YeHnAa obnactu. B
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MX 4mcne Bblan BbICTAaBKK, HAy4YHbIe KPYr/ble CTOMbl, UCTOPUKO-3THOrpadmyeckne sKkcnegmumm um
MeXMy3elHble NpoeKTbl. [IpoBeaeHMe AaHHbIX MeponpuATMIA CNOCOBCTBOBAN0 YKPENAEHMO POan
pernoHa ¥nblTay Kak Hay4YHO-KybTYPHOrO LEeHTPa No U3y4eHUto U NonyasapmusaLmMm nctopmm yayca
roulbl.

OOHUM M3 BaXKHbIX pe3ynbTaToB pPaboTbl B AaHHOM HaMpaBAEHWM CTana OpraHusauma
BbICTaBKM «MCTOPMKO-Ky/NbTYypHOE Hacneame nepuoda 3onoto Opabl (Ynyca Houwbl)»,
nocesaweHHon 800-netuto Ynyca Molubl. B pamkax BbICTaBKM LLIMPOKOM 0OLLECTBEHHOCTU OblAN
NpeACTaBNEeHbl apPXeo/IorMYeckMe MaTepuansl, oTHocAwmeca K nepuoay 3onoton Opapl,
apXUTEKTYpHble dparmeHTbl MaB30/€eB, MOHETbl, KepaMW4yecKkMe W3aenna, KapTbl, Konuwu
PYKOMUCEN U Apyrne My3eiHble maTepuasibl.

PaboTa B AaHHOM HanpaBaeHWn npoaomkmunace M B 2025 roay. B 4acTHOCTW, BbiCTaBKa
«McTopurKo-KyNbTypHOE Hacneamne nepunoaa 3onoton Opabl (Yayca Hotbl)» 6bi1a npeactaBaeHa
Ha APYrMx My3einHbIX Naowazkax KasaxcrtaHa, YTo CBMAETENbCTBYET O NPOAOIKEHMM PaboTbl NO
Hay4YHOMY M KyAbTYPHOMY NpeacTaBaeHuto Hacneama Yayca Houwbl.

BmecTe € TeM B TEKYLLEM roAly Hay4YHOE U3yYeHMEe NCTOPUKO-KYIbTYPHOTO Haceama Yayca
MoLLbl NOAYYMNO HOBbIM MMMNYALC M Ha MeXXAyHapoaHOM ypoBHe. 19-20 mada 2026 roaa B ropoae
AcTaHe noa arnagon KOHECKO coctoanca mexayHapoaHbii cumno3nym «3onoTtaa Opaa — Moaenb
CTEMHON UMBUIM3ALMU: UCTOPMA, apXEON0ruA, KyabTypa, WAEHTUYHOCTb». B MeXayHapoaHOM
Hay4YHOM MepOnpPUATUKN, OTKPbIBWEMCA C ydYacTem MpesnaeHTa Pecnybankin KasaxctaH Kacbim-
HomapTa TokaeBa, NpuHAAN yyacTme okono 350 aeneratos 13 Honee yem 20 CTpaH MMpa, cpeam
KOTOPbIX MCTOPUKMK, apXeosoru, KyabTypOaOru, 3KCNepTbl B chepe Ky/AbTypHOro Hacneama wu
npeacTaBUTENM MEXAYHAPOAHOIO Hay4HOro coobulecTsa.

B xoge cMmnosnyma B MexaucumnavHapHom dopmaTte 06CyKAanncb NOAUTUYECKOE,
9KOHOMMYECKOE, KyNbTYpHOE N AyXOoBHOE Hacneaue Ynyca owbl, ero posib B $OpMMPOBAHUM
MCTOPUKO-UMBUAM3ALMOHHOIO MNpocTpaHcTBa LeHTpanbHOM EBpasnun, apxeonornyeckue u
MMCbMEHHbIE WUCTOYHMKWM, BOMPOCHI MCTOPUYECKOM MaMATU W KyNbTypHOM MNPEeemMCTBEHHOCTMW.
MNpoBegeHne cumnosnmyma nopa arngor KOHECKO npoaeMOHCTPMPOBANoO, 4YTO M3y4eHue U
coxpaHeHune Hacneama Yayca Holwbl MMEKT 3HAYeHWEe He TOIbKO B KOHTEKCTE HaUMOHANbHOWM
MCTOPMM, HO M KaK YacTb 0bLLEero eBPasnncKoro MCTOPMKO-KYNbTYPHOrO Hacaeama. B aTol cBAsm
COBPEMEHHbIE MCCNeA0BaHMA MEKAYHAPOAHOrO Hay4yHOro coobulecTBa, HanpaBAeHHble Ha
n3ydeHune Ynyca Holbl KaK BaXHOrO0 WCTOpPMYECKOro ¢eHoMeHa CTenHOM UMBUAU3aLMK,
NOBbILWAIOT aKTYya/IbHOCTb HAaY4YHOrO M3y4YeHUA, COXPAaHEHMA U MEXAYHAPOAHOW NonynapmusaLmm
NCTOPUKO-KYNbTYPHOrO Hacneama ¥nbitay.

MNocne obpasoBaHMa 0bnacTh ¥abiTay, B COOTBETCTBMU C NMOCTAHOBAEHMEM akMmaTa oT 19
asrycta 2022 roga No 09/02, npu YnpaBneHUm KynbTypbl, Pa3BUTMA A3bIKOB M apXMBHOMO Aena
ObIN0 CO34aHO KOMMYHa/IbHOE rocyAapCTBEHHOe yypexaeHue «LleHTp coxpaHeHuA UCTOPMKO-
Ky/NbTypHOro Hacneama». OCHOBHbIMM 3adavyaMi yYpPeXKAEeHUA ABAAIOTCA BbIABAEHUE, YYeT,
OXpaHa, KoHCepBauua, pecTaBpauua, nonynsapusauma u obecnevyeHme MCMNONb30BaAHMA
NAaMATHMKOB MCTOPUM N KyAbTYPbl, PACNONOXKEHHbIX Ha TeppuTopmun obnactu. B cootseTcTBMM C
YKa3aHHbIMM 33aZla4aMM  eXerogHo 3a CcyeT cpeacTs obnactHoro Owa)KeTa NpoBoaATCA
pecTaBpalUyOHHble PaboTbl M aPXEONOrMYECcKMEe PACKOMKM Ha MaMATHUKAX MCTOPUM U KYNbTypbl
MeCTHOrO 3Ha4yeHus.

Kpome Toro, B 2023 roay 3a c4yeT cpeacts obnactHoro OroaxeTa 6Obla 3anylleH
TYPUCTMYECKUI  MHPOPMaLMOHHbIM  nopTan  «Visit  Ulytau», npeaHasHayeHHbIn  4nA
cMcTeMaTmsaumm M pacnpocTpaHeHMa MHPOPMaLUMM O AOCTONPUMEYATENbHOCTAX, TYPUCTUYECKNX
MaplpyTax W cepBMCax pervoHa. B HacToAulee Bpems AaHHbIM NPOEKT ABAAETCA OAHUM M3
3HAYMMbIX HanpasBAeHWin paboTbl B cdhepe UMPPOBM3ALMKM, KOTOPAA BbICTYNAET BaKHbLIM
91EMEHTOM Pa3BUTUA TYPUCTUYECKOM OTPACM.
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B uenom B pernoHe Ha NOCTOAHHON OCHOBE Peanu3yrTCA MePONPUATUA, HanpaBaeHHble
Ha pa3BuTMe Typu3ma. Tak, ¢ 25 no 28 ceHTabpa 2023 roga No MHMLMATMBE HALMOHANBHOMO
MCTOPUKO-KYbTYPHOTO M MPUPOAHOro My3ea-3anoBeaHuKa «¥abiTay» Ha 6ase BU3NT-LEeHTPa Obin
npoBeAeH y4ebHbI ceMMHaAp NO NOArOTOBKe 3KCKYPCOBOAOB, MMA0B U Typ-MeHeaXepos 061acTu.
Llenb meponpuaTUa 3akatoyanack B COAENCTBMM PA3BUTUIO, MPOABUMKEHWIO M NOMNyAApMU3aLmnm
Ky/IbTYPHOrO TypM3ama B pernoHe MocpeacTBOM MOArOTOBKM  KOHKYPEHTOCMOCOOHbIX ¥
KBaIMPULMPOBAHHbBIX IKCKYPCOBOAOB, M'MA0B M CNeumanncTos B chepe Typmama.

CnefyeT OTMETUTb, YTO MCTOPMKO-KYAbTYpHOE Hacneaue ob61acTU ABNAETCS OAHMM U3
K/IOYEBbIX PECYPCOB Pa3BUTUA Ky/JbTYPHO-MO3HABATENbHOrO TypM3mMa. Bmecte ¢ Tem Hanuuume
3HAYUTEIbHOTO KO/IMYECTBA MCTOPUYECKMX MaMATHUKOB Camo Mo cebe He ABNAeTCA A0CTaTOYHbIM
ycioBMem a4 obecneyeHmns yCTOMUYMBOrO poCcTa TYPUCTUYECKOTO NOTOKa. IddeKkTnBHOe pasBuTne
TYPUCTUYECKOM oTpacam npeanonaraet KOMMAEKCHbIM noaxoa, BKtOYAIOLLIMIA
COBEPLLUEHCTBOBAHNE TYPUCTUYECKUX MApPLUPYTOB, MOBbIWEHNE TPAHCMOPTHOW AOCTYMHOCTY,
pa3BUTME OOPOXKHOM UM TYPUCTUYECKOM WMHODPACTPYKTYpPbl, OOBEKTOB pPa3MeLleHnsa U
0bWEecTBEHHOro nNuTaHusa, obecnedyeHne cTabuabHON MOOUABHOM UM UMPPOBOIM CBA3M, a TaKKe
NOArOTOBKY KBa/MOUUMPOBAHHbIX FMA0B, 3KCKYPCOBOAOB M APYrMX CheuvannctoB B chepe
Typu3ma.

OAHOBPEMEHHO Pa3BMTUE TYPUCTUYECKOTO NOTEHLMANA PErMOHa AOKHO OCYLLECTBAATLCA
C Yy4yeTOM HeobXOAMMOCTM COXPAaHEHWA WCTOPUKO-KYAbTYPHOTO Hacneama. YBenanyeHue
TYPUCTUYECKOrO NOTOKa cnocobcTByeT nonynapusaumm obbeKToB Hacneansa U MOBbIWEHMIO UX
KYNIbTYPHOM WM 3KOHOMMWYECKOWM 3HAYMMOCTM, OAHAKO OAHOBPEMEHHO MOMET MNPUBOAUTL K
YCUNEHUIO aHTPOMOTeHHOM HarpyskM Ha MNaMATHUMKM. B CBA3M C 3TMM Ba)KHOe 3HaueHue
npuobpeTatoT 3dPeKTMBHOE peryamposBaHmMe TypUCTMYECKOW MocelaeMocTn, cobawaeHme
YCTAaHOB/NIEHHOTO PEeXKMMa OXPaHHbIX 30H, CcO34aHWe HeobxoAMMOoN UMHPOPMALMOHHOM
MHOPACTPYKTYpPbl M MNpPOBeAEHME CUCTEMATMYECKOrO MOHMWTOPUHIA COCTOAHWMA  MUCTOPMKO-
KyNbTypHbIX 06beKTOB. TakoM KOMMAEKCHbIM NoAxod MNO3BOAWT obecneymTb OanaHc Mexay
[OCTYNHOCTbIO KyNbTYPHOrO Hacneama ANs NnoceTuTenein, pa3BUTMeM TyPUCTMYECKOW OTPacau M
[ONTOCPOYHbBIM COXPaHEHMEM MCTOPUYECKMX OOBEKTOB PErMOHa.

Ha coBpemeHHOM 3Tane OAHMM W3 BaXKHbIX HaMPaBAEHWA COXPAaHEHUA WCTOPMKO-
KYNIbTYPHOrO Hacneaus Asnsetca umédposmsauma. McnonbsoBaHve UMOPOBbLIX TEXHONAOMMIA
no3BonseT obecneynTb AONTOCPOYHOE COXPAHEHME My3elHbIX GOHA0B, APXMBHbIX [LOKYMEHTOB,
apXeoNornyeckmnx o6 bekToB 1 MHGOPMaLUMM 06 UCTOPUYECKUX NAMATHMKAX, BBECTM MX B HAY4HbIM
060poT M caenatb AOCTYNHbLIMM ANA LWMPOKOM 0BLLECTBEHHOCTM.

B 2026 roay B obnactu ¥nbiTay npoBedeHa macwTabHas paboTta no umdbpoBM3aLmm
apXMBHbIX [IOKYMEHTOB. 3a nepBble LWecTb Mecaues roga 6bbi1o oumdbpoBaHo okono 1,4 maH
CTPaHML, apXMBHbIX JIOKYMEHTOB, YTO Ha 36% MnpeBblllaeT NnokasaTe b 33 aHa/NOMMYHbIMA Nepuoa,
npeaplayuiero roaa.

Ba)KHO pacWMpuTb AAHHbLIA OMNbIT U Ha OOBEKTbI MCTOPMKO-KY/NbTYPHOrO Hacneama. B
YaCTHOCTK, co3ZaHuWe UMOPOBLIX MACMNOPTOB MAMATHMKOB, YTOYHEHME WX reorpaduyeckmx
KoopanHaTt, popmmnpoBaHmne Hasbl GoTo- M Buaeomatepuanos, 3D-moaenmposBaHme, colgaHme
BMPTYa/ibHbIX TYPOB U LMOPOBbLIX KaTaNoroB My3elrHbIX NpeaMeTOB CleyeT PacCMaTpPUBaTb Kak
COBPEMEHHbIE MHCTPYMEHTbI COXPaHEHMA KyAbTYPHOrO Hacneama perMoHa.

Takasa umodposas Hasa NO3BONUT HE TONbKO Hay4YHbIM MCCAEA0BATENAM, HO U My3EMNHbIM
COTPYAHMKAM, 0ByYaloWMMCA, TYPUCTAM M LIMPOKOM OOLLECTBEHHOCTM OMNEpPaTMBHO MOAYy4YaTb
nctopmyeckyto nHdopmaumto. Bmecte ¢ Tem umMdpoBM3aLMA CO34aET AOMNONHUTEbHbBIE FAPAHTUM
dN3NYECcKoM COXPaHHOCTU MCTOPUYECKMX OOBEKTOB.

HecmoTpsa Ha 3Ha4MTENbHbIM 06beM paboTbl, NPOBOAMMOM B HanpaBAEHMWU COXPaHEHMA
MCTOPUKO-KYNbTYPHOTO Hacneams obnactu ¥abiTay WM MCNONb30BAHWA ero TYpUCTUYECKOTO
noTeHumMana, pag Nnpobaem nNo-npexHeMy OCTaeTCA aKTyaslbHbIM.
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Bo-nepBblx, 3HaUMUTENbHAA YAANEHHOCTb WUCTOPUYECKUX MaMATHMKOB Apyr OT Apyra, a
TaKXKe COCTOAHME AOPOXKHOM MHOPACTPYKTYPbl HA OTAENbHbLIX YHaCTKaxX, BEAYLWMX K HEKOTOPbIM
0H6BbeKTaM, OKa3bIBAOT BAMAHME HA CTabuAbHOE GYHKLMOHMPOBAHME TYPUCTUHECKMX MAPLUPYTOB.

Bo-BTOpbIX, KAMMATUYECKME YCAOBWMA pPEermoHa BAMAKOT Ha NPOAO/IKUTENbHOCTb
TYPMCTUYECKOTO ce30Ha. B cBA3M C 3TMM HapAdy C CE30HHbIM TYPU3IMOM HEOHXOAMMO Pa3BMBaTb
Hay4YHO-MO3HaBaTe bHbIA, My3€elHbIl, 3THorpadmyecknin n UMGPOBOM TYPU3M, UYTO MO3BOSUT
PaCLUIMPUTb BO3MOXKHOCTM KPYI/IOrOAMYHOTO NOCELLEHMA PETMOHA.

B-TpeTbux, coxpaHAeTcAa NOTPebHOCTb B KBaAMPUUMPOBAHHbIX CNELManNCTax, CnoCobHbIX
npodeccnmoHanbHO NPeACTaBAATb MCTOPUKO-KY/AbTYPHOE HacneauMe pernoHa, B TOM 4ucne
apxeonorax, my3eeBegax, PecrtaBpaTopax, SKCKYpPCOBOAAX WM MeHeayKepax B chepe MCTOPMKO-
KyJbTypPHOrO Typu3ama.

B-uyeTBepTblX, aKTyaNbHOM OCTaeTcas 3ajaya cucTemaTmsaumm  MHGopmaumm 06
MCTOPMYECKMX MaMATHMKAX Ha eaMHOM HayyHoW ocHoBe. LlenecoobpasHbiM npeacTaBaseTcs
co3faHne eamHon uMdpoBoi 6asbl AaHHbIX, BKAKOYAKOWEN MO KaXAOMYy OObEKTy HayyHoe
onuncaHue, WUCTOPMKO-apxeonornyeckme ceeaeHus, dGubamorpaduto, GoToAO0KYMEHTANIbHbIE W
KapTorpaduyeckme matepuanbl, a TakKe cBeAeHUs 06 MCTopuM NPoBeAEeHUA pecTaBpaLMOHHbIX
paborT.

B-nATbIx, HeobxoanMmo obecneunTb Honee aKTMBHOE BK/IOYEHWE Pe3y/bTaTOB Hay4YHbIX
MCcCNefoBaHNI UCTOPMKO-KYIbTYPHOTO Hacneama B MeXAyHapOAHbIN HayYHbl 060poT. B 3TuUx
LeNAx BaXHO pPaclMpATb NPAKTUKY COBMECTHbIX apXeOoNOrMyecKkMx WCCNenfoBaHUM ¢
3apybeXKHbIMW  HAyYHbIMW  OpraHM3auMAMKM,  MNPOBEAEHMA  MEXAYHAPOAHbIX  Hay4HbIX
KOHbepeHLMIM, NOArOTOBKM Hay4HbIX NyOAMKALMIA M peanmnsaumm MexMy3enHbIX BblICTaBOYHbIX
NMPOEKTOB.

Ha coBpemeHHOM 3Tane COXpaHeHWe WCTOPUKO-KY/AbTYPHOro Hacneama Ynbltay He
OrpaHMYNBAETCA OXPAHOW OTAENbHbIX MAMATHUKOB. [laHHAA 3a4a4a HeNOCPeACTBEHHO CBA3aHA C
bopMmMpoBaHMEM HALMOHANBHOIO MCTOPMYECKOTO CO3HAHMA, PAa3BUTUEM HaYYHbIX NCCeA0BaHUNA,
NPOABUXKEHMEM KY/AbTYPHOrO TYypWM3Ma W MEXAYHAPOAHOW MONynapusaumen MCTOPUYECKOro
Hacneama KasaxcraHa.

B oTOM KOHTeKCTe nopyveHusa [naBbl rocy[apcTBa, HaMpaB/ieHHblE Ha M3y4YeHue U
NONyNApM3aLMI0O MCTOPUYECKOrO Hacneausd, MMEIOT CTpaTernyeckoe 3HayeHue OaA permoHa
¥nbiTay.

CneayeT oTmMeTuTb, 4TOo B 2026 roay B obnactn ¥nbitay ocoboe BHMUMaHMe yaenaertca
Pa3BUTUIO MCTOPMKO-KYNbTYPHOro KomnseKkca «Houwbl XxaH». MNepegaya Komnnekca Ha 6anaHc
061aCTHOrO MCTOPMKO-aPXEONOTMHYECKOTO My3eA CO34aeT AOMOAHUTEbHbIE BO3MOXHOCTM ANA
YKPEnaeHna ero My3emHOro M Hay4Horo noTeHumana.

MepcneKkTMBHOE Pa3BMTUE AAaHHOIO 0HBbEKTa BaXKHO PACCMATPMBATL HE TONIbKO B KaYecTBe
TYPUCTUYECKON  AOCTONPMMEYATENbHOCTM, HO M KaK  HAyYHO-KY/NIbTYPHOrO  LLEHTPa,
OPWEHTMPOBAHHOIO Ha M3y4YeHue, My3eedUKaAUMIO U MEXKAYHAPOAHYIO MOMYAAPM3ALLMUIO NCTOPUMK
Ynyca *ouwbl 1 pernmoHa ¥abitay.

Bmecte c Tem coBpemeHHaa AeATeNbHOCTb B chepe KyabTypbl 061acTM OxBaTbiBaeT
OHOBPEMEHHO apXE0/I0rMYyeckme MUCCAef0BaHNA, pecTaBpaLMOHHble paboTbl, LMbpoBM3aLMIO
MY3€eMHbIX M apXMBHbIX GOHAOB. Peannsauma AaHHbIX HanpaBAeHUI BO B3aMMOCBA3WU APYr C
Apyrom nosoanT cHOpMMPOBaTb KOMMAEKCHYKD MOZENb COXPaHEHWA UCTOPUKO-KYAbTYPHOrO
Hacnegua.

3ak/ioyeHune

CoxpaHeHMe UCTOPUKO-KY/IbTYPHOrO Hacneama pernoHa YabiTay npeactasnaeT cobom He
TONbKO 3a4ady no obecneyeHUto PU3NYECKON COXPAHHOCTM MAMATHMKOB, HO M KOMMIEKCHOE
[ONrOCPOYHOE HAaMpaBieHWEe roCy4apCTBEHHON KyAbTYPHOW NOAUTUKKM, CBA3AHHOE C Pa3BUTUEM
Hay4HbIX  WCCNeLOBaHWMWA,  YKpenneHMem  HaALUMOHANbHOTO  MCTOPMYECKOrOo  CO3HaHMA,
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uMdpoBM3aUMeEN U paclUMPEHNEM MEXKAYHAPOAHOIO Hay4YHO-KY/NbTYPHOrO COTpyAHM4YecTBa. B
COBPEMEHHbIX  YCNOBMAX  0CODYID  3HAYMMOCTb  MpUOOpeTaeT  KOMMAEKCHbIM  MOAXOA,
npeaycmMaTpmMBatoLLIMA B3aMMOCBA3b apXe00rMYeCcKMX UCCAe0BaHWI, pecTaBpaLmm, My3enHon
NeATeNbHOCTH, UMPPOBOro AOKYMEHTMPOBAHMA OOBEKTOB HacneAMA M PasBUTMA YCTOMYMBOIO
KY/IbTYPHO-MO3HaBaTE/IbHOIO TypPM3Ma.

B 3TOI cBA3M AanbHelee pa3BuTMe 061acTM ¥biTay Kak OAHOrO M3 KAOYEBbLIX LIEHTPOB
M3y4yeHWs, COXPaHeHWA, My3eedUKaUMM U  MEXKAYHAPOAHOW MOnyaspu3aumMm  MUCTOPUKO-
Ky/NIbTypHOro Hacneamsa KasaxctaHa npuobpeTaeT cTpaTernyeckoe 3HayeHue. Peanusauma
CUCTEMHBIX Mep MO Cco34aHuto eamHon uUndpoBoi 0asbl AaHHbLIX MCTOPUYECKUX OOBEKTOB,
COBEPLIEHCTBOBAHMIO HAay4YHOM MacnopTM3aLMM M PecTaBpaLMOHHOIO MOHUTOPUHTA, PAa3BUTUIO
MY3EMHOM MHPPACTPYKTYPbI, MOBbILLEHWUIO AOCTYNMHOCTM MCTOPUKO-KY/NbTYPHbIX OObEKTOB U
PAaCWMPEHNIO  MEXAYHAapPOAHOrO HAy4YHOro COTPyAHMYECcTBa MNO3BOAMUT obecneynmtb WX
COXPaHHOCTb W 3QdEKTUBHOE BKIKOYEHME B COBPEMEHHOE Ky/AbTypHOE U  Hay4yHO-
obpaszoBaTebHOE NPOCTPAHCTBO.

Takum 06pa3om, coxpaHeHWe W paLMOHaNbHOE MCNONb30BaHWE UCTOPUKO-KYNbTYPHOrO
Hacneaua Y¥nbiTay cnedyeT pPacCMaTpyBaTb Kak [AOATOCPOYHYK WMHBECTUMLMIO B COXpPaHeHue
MCTOPMYECKOM NaMATM, NPEEeMCTBEHHOCTb Ky/IbTyPHbIX LUEHHOCTEM M nepedady 6yayuimm
NOKONIEHMAM Hay4YHO AOKYMEHTUMPOBAHHOIO M COXPAHEHHOrO Hacneausa Bennkon crenu.
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Abstract

Rights-based claims about preventive health services are usually framed as demands for new
provision, and meet the resource objection available under progressive realisation. This article
advances a different claim. Where a diagnostic service is already recognised as clinically indicated
and already provided within a health system, but reaches children according to place of residence
and family means rather than clinical need, the obligation engaged is non-discrimination, which is
of immediate effect. Drawing on General Comment No. 20 and on comparative constitutional
jurisprudence concerning restricted access to available interventions, the article applies this
framework to the codification of Uzbek health legislation.

Keywords: right to health; non-discrimination; place of residence; accessibility; health legislation;
Uzbekistan; developmental dysplasia of the hip

1. Introduction

Litigation and scholarship on the right to health have concentrated on scarcity. The recurring
guestion is whether a state must fund an expensive medicine, extend a benefit package, or build
a facility it says it cannot afford. Framed in that way, the claim runs into article 2(1) of the
International Covenant on Economic, Social and Cultural Rights, which obliges states parties to act
to the maximum of their available resources with a view to achieving progressively the full
realisation of the rights recognised (UN General Assembly, 1966, art. 2(1)). The resource objection
is built into the provision, and a claimant who frames the claim as a demand for new provision
must overcome it.

This article is concerned with a different situation, one that is common in middle-income health
systems and that has attracted less analytical attention. A service exists. It is technically available,
it is recognised by the health system as clinically indicated in defined circumstances, and it is
performed daily. Yet whether a particular patient receives it is determined not by whether the
clinical indication is present but by where the patient lives and what the family can pay. Nothing
new needs to be created for that patient to be reached. What is at issue is the distribution of
something already there.

The argument advanced here is that this situation engages article 2(2) of the Covenant rather than
article 2(1), and that the difference is not one of emphasis but of legal standard. The obligation of
non-discrimination is of immediate effect and is not subject to resource limitation (CESCR, 2000,
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para. 30). A state that cannot afford to introduce a service may say so. A state that provides a
service to some and not to others, on grounds unrelated to clinical need, cannot answer the
resulting claim by pointing to its budget.

The article uses a single condition, developmental dysplasia of the hip, as its case study. The choice
is deliberate. The condition is unusually well suited to the analysis because the diagnostic step is
simple and uncontested, because the interval between omission and consequence is long enough
to make the causal chain visible, and because the clinical literature on screening is genuinely
divided, which forces the legal argument to stand on its own rather than on a contested clinical
premise.

The article proceeds as follows. Section 2 sets out the clinical case study. Section 3 examines and
rejects two arguments that might appear available and that do not survive scrutiny. Section 4 sets
out the doctrinal framework of non-discrimination, with particular attention to place of residence
and economic situation as prohibited grounds. Section 5 examines comparative constitutional
jurisprudence on the restriction of access to available interventions. Section 6 addresses the
distinct obligation to monitor. Section 7 applies the framework to the Uzbek legal order and to the
codification now under way. Section 8 sets out proposals and section 9 states the limits of the
argument.

2. The case study

Developmental dysplasia of the hip is a condition in which the acetabulum fails to develop
adequate coverage of the femoral head. It is detectable in infancy by ultrasound examination,
which is non-invasive, involves no ionising radiation and takes a few minutes. Where dysplasia is
identified early, treatment is usually conservative, consisting of abduction bracing over a period
of weeks to months.

Where it is not identified, a proportion of affected individuals develop dysplastic coxarthrosis.
Acetabular dysplasia is an established risk factor for hip osteoarthritis (Jacobsen and Sonne-Holm,
2005), and the prognosis of untreated dysplasia has been documented in long-term radiographic
follow-up (Murphy, Ganz and Muller, 1995). The characteristic presentation is a patient in the
third or fourth decade of life with pain and functional limitation, for whom the effective
intervention is total hip arthroplasty. In a patient of that age the prosthesis will not last a lifetime,
and at least one revision procedure is to be expected.

The condition therefore has a structure that is unusual among the subjects of health rights
analysis. The omission and its consequence are separated by decades, which means that the
consequence is not attributed to the omission in ordinary health system accounting. The
diagnostic step is not contested as a clinical matter: where risk factors are present, examination is
indicated, and no clinician disputes it. And the individual who bears the consequence had no
capacity, at the material time, to seek the examination for himself.

3. Two arguments that fail

3.1. The argument from cost

The most immediate argument is also the weakest. It runs as follows: the diagnostic intervention
is inexpensive, the eventual consequence is expensive and disabling, and therefore a state acting
to the maximum of its available resources is obliged to provide the intervention.

This fails on two grounds. The first is evidential. The Cochrane review of newborn screening
programmes for developmental dysplasia of the hip found that universal ultrasound screening
increases the rate of treatment without establishing a clear reduction in late-presenting cases or
in surgical intervention, and that the comparative merits of universal and selective strategies
remain unsettled (Shorter, Hong and Osborn, 2011). An obligation cannot be constructed on a
clinical premise that the evidence does not sustain. Any argument that requires the reader to
accept the superiority of universal screening is an argument that a reviewer familiar with the
literature will decline.
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The second ground is doctrinal, and it is the more serious of the two. Low cost is not a criterion of
obligation under the Covenant. The Committee on Economic, Social and Cultural Rights identifies
core obligations by reference to the minimum essential levels of the right, not by reference to the
price of particular interventions (CESCR, 2000, para. 43). Every health system, including those of
wealthy states, declines to fund inexpensive interventions of demonstrated benefit. A right whose
content was determined by ranking interventions in order of cost-effectiveness would be a
budgeting technique rather than a right, and would be exhausted the moment a cheaper
unfunded intervention were identified.

It is worth stating this plainly, because the argument from cost has an intuitive appeal that survives
its refutation. Its appeal lies in the sense that something obviously wrong has occurred. That sense
is sound. The argument that expresses it is not.

3.2. The argument from constitutional text

A second argument proceeds from the drafting of the domestic constitutional guarantee. Article
48 of the Constitution of the Republic of Uzbekistan, in the redaction adopted by referendum on
30 April 2023, provides that everyone has the right to health protection and to the use of qualified
medical services, and that citizens are entitled to receive the guaranteed volume of medical
assistance at the expense of the state in the manner established by law (Republic of Uzbekistan,
2023, art. 48). One might observe that the entitlement is directed at medical assistance, that
medical assistance in ordinary usage presupposes a condition requiring treatment, and that the
preventive dimension therefore falls outside the guarantee.

The observation may be accurate as a matter of reading. It does not, however, amount to legal
analysis. A textual asymmetry becomes a legal proposition only when it is shown to produce a
determinate consequence in adjudication or in administrative practice, and that showing requires
material that does not presently exist: there is no body of constitutional jurisprudence on article
48, no litigated dispute concerning the scope of the guaranteed volume, and no administrative
practice interpreting the boundary between protection and assistance. In the absence of such
material, an argument from the text is a hypothesis about how the provision might be construed,
and it should be presented as such rather than as a finding.

This article therefore treats the constitutional provision as part of the framework to be described,
not as the source of the claim. The claim is located in the Covenant, which Uzbekistan has
accepted, and which supplies both a determinate standard and an interpretive body whose output
can be cited with precision.

3.3. The argument from prior commitment

A third argument is worth examining because it will occur to any reader of the domestic policy
instruments. The state has itself declared, in the Concept for the Development of the Health
System considered in section 7.3 below, that the guaranteed volume of free medical assistance
requires legal consolidation and that legislation on the observation of mothers and children
requires improvement. It might be said that a state which has publicly identified a deficiency and
undertaken to remedy it cannot afterwards rely on resource constraints in respect of that
deficiency.

The argument has force as a matter of political accountability and none as a matter of law. Policy
documents of this kind are programmatic. They set tasks for administrative organs, they are not
addressed to individuals, and they do not create entitlements capable of assertion. A concept
approved by decree is not a source of obligation in the sense in which article 2(2) of the Covenant
is a source of obligation, and treating it as one would confuse a statement of intention with a
binding norm.

The instrument retains evidential value, and section 7.3 uses it for that purpose. An official
acknowledgement that a legal gap exists is admissible against the state in assessing whether it has
taken deliberate and targeted steps, and it forecloses the response that the deficiency had not
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been identified. But the acknowledgement supplies evidence, not obligation, and an argument
that rests on it is an argument about good faith rather than about legal duty.

4. Non-discrimination as an obligation of immediate effect

4.1. The structure of article 2

Article 2 of the Covenant contains two obligations of different character. Article 2(1) requires
states parties to take steps, to the maximum of their available resources, with a view to achieving
progressively the full realisation of the recognised rights. Article 2(2) requires them to guarantee
that those rights are exercised without discrimination of any kind (UN General Assembly, 1966,
art. 2(2)).

The Committee has been consistent that the second is not subject to the qualifications of the first.
In General Comment No. 14 it identifies obligations of immediate effect and places non-
discrimination among them, stating that the prohibition of discrimination in access to health care
and to the underlying determinants of health is not subject to progressive realisation and is not
excused by resource constraints (CESCR, 2000, para. 30). General Comment No. 20 restates the
position in general terms and makes clear that the obligation to eliminate discrimination applies
immediately and is not to be postponed (CESCR, 2009, para. 7).

The practical consequence is a shift in the burden of the argument. Against a claim framed under
article 2(1), the state may respond that resources are finite and that its allocation is defensible.
Against a claim framed under article 2(2), that response is unavailable. The state must instead
show that the differential treatment pursues a legitimate aim, is objective and reasonable, and is
proportionate, which is a materially more demanding position to occupy.

4.2. Place of residence as a prohibited ground

The relevance of this shift depends on whether the distributional pattern under examination is
discrimination within the meaning of the Covenant. It is, and the point is expressly settled.
General Comment No. 20 addresses the open category of other status in article 2(2) and
enumerates the grounds the Committee recognises within it. Among them is place of residence.
The Committee states that the exercise of Covenant rights should not be conditional on or
determined by a person’s current or former place of residence, and that disparities between
localities and regions should be eliminated in practice, giving as an example the need to ensure
even distribution in the availability and quality of health care facilities (CESCR, 2009, para. 34). The
Committee further recognises economic and social situation as a prohibited ground within the
same category, stating that individuals must not be arbitrarily treated on account of belonging to
a certain economic or social group (CESCR, 2009, para. 35).

These two paragraphs supply the doctrinal foundation of the present argument, and they do so
almost in terms. A pattern in which an available diagnostic service reaches children in urban
centres and not children in remote districts is precisely a disparity between localities in the
availability of health care. A pattern in which the same service is obtained by families able to pay
privately and not by families who are not is precisely arbitrary treatment on the basis of economic
situation. Neither pattern requires the claimant to demonstrate that the service ought to exist. It
exists.

4.3. Indirect discrimination and intention

A state confronted with this analysis will object that it has adopted no measure that distinguishes
between patients on either ground. No instrument provides that rural children shall not be
examined. The distribution is the outcome of infrastructure, of staffing patterns and of household
economics, and is in that sense unintended.

The objection is answered by the Committee’s treatment of substantive and indirect
discrimination. General Comment No. 20 distinguishes formal from substantive discrimination and
makes clear that eliminating discrimination in practice requires attention to groups that suffer
historical or persistent disadvantage (CESCR, 2009, para. 8). It defines indirect discrimination as
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arising where laws, policies or practices appear neutral at face value but have a disproportionate
impact on the exercise of Covenant rights as distinguished by prohibited grounds of discrimination
(CESCR, 20009, para. 10). Absence of discriminatory intent is therefore not a defence, and a neutral
allocation of facilities that produces a systematic geographical gradient in access falls squarely
within the definition.

It follows that the question to be asked of a health system is not whether it has discriminated
deliberately but whether the distribution of an available service tracks a prohibited ground. That
is an empirical question, and it leads directly to the obligation considered in section 6.

4.4, Reinforcing instruments: the child and disability conventions

The Covenant is not the only source of obligation engaged, and the two further instruments
considered here are of particular value because each contains language that addresses the present
situation more specifically than article 12 does.

Article 24 of the Convention on the Rights of the Child recognises the right of the child to the
enjoyment of the highest attainable standard of health and to facilities for the treatment of illness
and rehabilitation, and requires states parties to strive to ensure that no child is deprived of his or
her right of access to such health care services (UN General Assembly, 1989, art. 24(1)). The
formulation is directed at access rather than at provision, and the obligation it expresses is
therefore distributive in character. The same article requires states to ensure the provision of
necessary medical assistance and health care to all children with emphasis on the development of
primary health care (UN General Assembly, 1989, art. 24(2)(b)). The Committee on the Rights of
the Child has elaborated these obligations in General Comment No. 15, which treats equitable
access as central to the realisation of the right and situates the obligation within the framework
of the best interests of the child under article 3 (Committee on the Rights of the Child, 2013).
The Convention on the Rights of Persons with Disabilities is more specific still, and two of its
provisions are directly applicable. Article 25(b) obliges states parties to provide those health
services needed by persons with disabilities specifically because of their disabilities, including early
identification and intervention as appropriate, and services designed to minimise and prevent
further disabilities, including among children (UN General Assembly, 2006, art. 25(b)). The
significance of this provision for the present analysis is that it treats early identification not as a
matter of good clinical practice but as a component of the right itself. Article 25(c) then obliges
states to provide these health services as close as possible to people’s own communities, including
in rural areas (UN General Assembly, 2006, art. 25(c)). This is the geographical dimension of
accessibility written directly into treaty text, and it removes any need to derive that dimension by
interpretation.

Article 26 completes the picture by requiring comprehensive habilitation and rehabilitation
services organised so that they begin at the earliest possible stage (UN General Assembly, 2006,
art. 26(1)(a)). Taken together, articles 25(b), 25(c) and 26 describe with some precision the
arrangement whose absence is at issue: early identification, provided close to where people live,
including in rural areas, and initiated at the earliest possible stage.

One qualification is required. The disability convention applies to persons with disabilities, and an
infant with undetected acetabular dysplasia is not, at that stage, a person with a disability within
the meaning of article 1. The provisions are engaged in two ways nonetheless. The obligation in
article 25(b) to provide services designed to minimise and prevent further disabilities is expressly
forward-looking. And the adult who has developed dysplastic coxarthrosis with consequent
functional limitation is within the scope of the convention, which means that the state’s
obligations in respect of that person are informed by the omission that produced the condition.
4.5. The structural position of the beneficiary

A further feature of the present situation deserves separate treatment, because it bears on the
choice of remedy rather than on the existence of the obligation.
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The person whose right is at stake is an infant. That person cannot identify the omission, cannot
seek the examination, and cannot complain of its absence. By the time the consequence
manifests, the person is an adult and the omission lies some thirty years in the past, beyond the
reach of any limitation period and beyond the point at which the responsible institution can be
identified. There is, in other words, no moment at which the individual claimant is both capable of
asserting the claim and in possession of a remediable injury.

This has two implications. The first is that individual complaint mechanisms are structurally
unsuited to this class of case, and that the remedies to be sought are therefore systemic: the
specification of the entitlement in legislation, the adoption of an indicator, the publication of
disaggregated data. This is why the proposals in section 8 are addressed to the legislature rather
than to a court. The second implication concerns the standard of scrutiny. Where the beneficiaries
of an obligation are incapable of asserting it, the ordinary assumption that unmet needs will
surface through complaint does not hold, and the absence of complaints carries no evidential
weight. A health system that receives no complaints about infant hip examination has learned
nothing about whether it is performing them.

5. Comparative jurisprudence: restricting access to an available intervention

The situation described here has been adjudicated in several jurisdictions, and the resulting case
law is more directly applicable than the general literature on the justiciability of social rights. What
unites the cases considered below is that in each of them the intervention at issue already existed
within the health system and the dispute concerned the terms on which it was made available.
5.1. South Africa: the Treatment Action Campaign litigation

The closest analogue is Minister of Health v Treatment Action Campaign. The government had
made the antiretroviral nevirapine available for the prevention of mother to child transmission of
HIV, but had confined its provision to a limited number of designated research and training sites.
Mothers presenting at other public facilities could not obtain it. The drug was registered, it was
offered to the state without charge, and its efficacy was not in dispute. What was in dispute was
the restriction.

The Constitutional Court held the restriction unreasonable. It found that a policy confining
nevirapine to research and training sites failed to address the needs of mothers and newborn
children who did not have access to those sites (Constitutional Court of South Africa, 2002, para.
80), and it ordered the government to remove the restrictions preventing the drug from being
made available at public hospitals and clinics that were not designated sites (Constitutional Court
of South Africa, 2002, para. 135).

The parallel to the present case is close and it is worth setting out precisely. In each situation the
intervention exists and is recognised. In each the state has not refused to provide it. In each the
restriction operates geographically, so that whether an individual receives the intervention
depends on where that individual happens to present. And in each the individuals excluded are,
by the nature of the condition, incapable of asserting the claim on their own behalf. The Treatment
Action Campaign decision establishes that a state does not discharge its obligation by making an
intervention available somewhere.

5.2. South Africa: reasonableness and the excluded segment

The standard applied in that litigation was developed in Government of the Republic of South
Africa v Grootboom, where the Constitutional Court held that a programme must be reasonable
both in conception and in implementation, and that a programme excluding a significant segment
of society cannot be said to be reasonable (Constitutional Court of South Africa, 2000, para. 44).
The Court also observed that measures which are statistically successful may nonetheless fail the
test if they do not respond to the needs of those whose situation is most acute.

This formulation is useful for the present analysis because it addresses aggregate reporting. A
health system that reports satisfactory national coverage of infant examination may nonetheless
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be operating a programme that excludes a defined segment of the population, and under the
Grootboom standard the aggregate figure does not answer the objection. The relevant question
is not what the mean is but who is outside it.

5.3. Colombia: structural review of the benefit package

The Colombian Constitutional Court in decision T-760 of 2008 addressed a health system in which
the content of the benefit package was fragmented and had not been kept current. Consolidating
a large number of individual complaints, the Court treated the recurring pattern of litigation as
evidence of structural failure and issued orders directed at the system rather than at the individual
claimants, requiring among other things the progressive unification of benefit plans and the
periodic updating of the covered services (Constitutional Court of Colombia, 2008).

Two features of that decision bear on the present argument. The first is the treatment of the
composition of the benefit package as a matter subject to constitutional review rather than as a
purely administrative determination. The second is the recognition that where the content of an
entitlement is fixed at a subordinate level and is not updated, the right becomes indeterminate in
a manner that itself requires remedy. Both features are relevant to a legal order in which the
guaranteed volume of medical assistance is defined below the level of statute.

5.4. India: denial at the point of need

In Paschim Banga Khet Mazdoor Samity v State of West Bengal the Supreme Court of India
considered the case of a man who, having sustained serious injury, was refused admission
successively at a number of state hospitals on the ground that beds were unavailable. The Court
held that the failure of a government hospital to provide timely treatment to a person in need
constituted a violation of the right to life, and it directed measures concerning the organisation of
emergency provision (Supreme Court of India, 1996).

The case is included here not because its doctrinal basis is transferable, since it rests on a
constitutional right to life rather than on a right to health, but because of what it establishes about
the relationship between capacity and obligation. The state in that case had hospitals, and it had
a system. What it did not have was an arrangement ensuring that a person who needed care
reached it. The Court treated that gap as the violation.

5.5. What the comparison establishes

These decisions do not bind Uzbek courts and are not cited as though they did. Their value is
analytical. Taken together they establish that a distinct category of right to health claim exists, one
that does not depend on demonstrating that a service ought to be created, and that courts in
several legal traditions have found this category justiciable where broader claims to new provision
have proved more difficult. The category concerns the terms of access to what the system already
has.

Three propositions can be drawn. First, making an intervention available at some facilities does
not discharge the obligation in respect of those who present elsewhere. Second, aggregate
coverage does not answer a claim brought by an excluded segment. Third, where the content of
an entitlement is set at a subordinate level and is not maintained, the resulting indeterminacy is
itself a defect capable of remedy.

6. The obligation to monitor

The analysis to this point has an evidential requirement. Whether the distribution of an available
service tracks place of residence or economic situation is a question of fact, and it cannot be
answered from the text of legal instruments. This might appear to be a weakness of the argument.
It is in fact the source of a second and independent claim.

Among the core obligations identified in General Comment No. 14 is the obligation to adopt and
implement a national public health strategy and plan of action, devised on the basis of
epidemiological evidence and periodically reviewed, which must include methods such as right to
health indicators and benchmarks by which progress can be closely monitored (CESCR, 2000, para.

255



Proceedings of the 14th International Scientific Conference

43(f)). The Committee develops the point in its treatment of national implementation, requiring
states to identify appropriate right to health indicators and to set national benchmarks in relation
to each of them (CESCR, 2000, paras. 57 and 58).

The obligation is procedural, and it is not resource-dependent in any substantial sense: the cost of
recording an item already generated in routine clinical practice is negligible. Where the indicator
that would reveal a distributional gradient is not collected, two consequences follow. The state
cannot demonstrate compliance with the accessibility criterion, which under General Comment
No. 14 comprises non-discrimination, physical accessibility, economic accessibility and
information accessibility (CESCR, 2000, para. 12(b)). And the state has failed a distinct obligation,
one that is not contingent on the outcome of the measurement.

This second claim is worth isolating because it is unusually robust. It does not require the claimant
to establish that a gradient exists. It requires only that the state be unable to show that one does
not, in circumstances where the Committee has required it to be in a position to do so. A defence
that the data are unavailable is, in this context, an admission.

It is possible to be concrete about the indicator. Age at first documented diagnosis of hip dysplasia
satisfies the criteria the Committee sets out. It is objective rather than evaluative. It is recorded in
the ordinary course of clinical practice and requires no new data collection instrument. It is
disaggregable by region, by urban and rural residence and by sector of provision, which is what
the accessibility criterion requires. And it is sensitive to access rather than to clinical judgement,
since the clinical indication for examination does not vary by geography. An indicator with these
properties can be adopted at negligible administrative cost, and its adoption converts an
unverifiable commitment into an auditable one.

7. The Uzbek legal order and the codification window

7.1. The present framework

Uzbekistan acceded to the Covenant in 1995 and is bound by both limbs of article 2. Domestically,
the constitutional guarantee is contained in article 48 of the Constitution in its 2023 redaction, as
set out above (Republic of Uzbekistan, 2023, art. 48).

The operative statute remains the Law on the Protection of Citizens Health of 29 August 1996, as
amended. Two features are material. First, the concept of a state-guaranteed volume of medical
assistance appears in the statute but its content is not determined there; the volume, the list of
services and the procedure for their provision are established at the level of the Cabinet of
Ministers. The enforceable content of the constitutional entitlement is accordingly fixed by
subordinate legislation and may be altered without constitutional process. Second, the statute
predates the constitutional reform by some twenty-seven years and has been amended
incrementally rather than recast.

The parallel with the Colombian situation examined in section 5.3 is evident. Where the content
of an entitlement is determined below the level of statute and is not systematically maintained,
the right is indeterminate in a manner that is itself a defect. The observation is offered here not
as an assertion that the Uzbek arrangement is unlawful but as an identification of the structural
feature that the codification now in progress has the opportunity to address.

7.2. The domestic standing of the treaty obligations

The argument developed in section 4 rests on instruments to which Uzbekistan is a party, and its
practical force in the domestic order depends on the status those instruments hold there. Two
guestions arise: whether the treaty obligations are directly applicable before domestic organs, and
whether they operate as an interpretive standard in the drafting and review of legislation.

For present purposes the second question is the more important, and it is the less contested. Even
in legal orders where treaty provisions are not directly invoked before courts, obligations accepted
by the state operate as a standard against which draft legislation is assessed, and this function is
particularly clear where a codification is expressly undertaken pursuant to a national human rights
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strategy, as is the case here. The propositions set out in sections 4 and 6 do not require direct
applicability in order to bear on the content of the Code. They require only that the drafting
process take the state’s accepted obligations as its measure, which is what the instrument
establishing that process states as its purpose.

It should be acknowledged that the domestic status of the Covenant in the legal order of
Uzbekistan has not been the subject of developed judicial practice, and that the analysis here does
not depend on resolving it. The obligations are binding on the state as a matter of international
law irrespective of the route by which they take effect internally, and the argument is addressed
to the legislative process rather than to a court.

7.3. Official acknowledgement of the gap

The Presidential Decree of 7 December 2018, No. PF-5590, and the Concept for the Development
of the Health System for 2019 to 2025 annexed to it, list among their tasks the legal consolidation
of the state-guaranteed volume of free medical assistance, and the improvement of legislation
governing the dispensary observation of mothers and children and the provision of guaranteed
free medical services to them (Republic of Uzbekistan, 2018, annex 1).

The significance of this instrument for the present analysis lies in its character as an official
acknowledgement. The tasks would not have been set had the guaranteed volume been securely
established in law as at 2018. The Concept period has since expired, and the extent to which the
tasks were discharged is a matter of record that can be established from the legislative database.
7.4. The codification

A Code on the Protection of Public Health has been under preparation, developed under the
roadmap for implementing the National Strategy on Human Rights to 2030. Its stated aims include
the systematisation of the legislative base governing effective access to medical services and the
securing of comprehensive population coverage with quality health services (Republic of
Uzbekistan, 2022).

This is the practical significance of the analysis. A codification of health legislation undertaken
expressly within a human rights strategy is an occasion at which the propositions developed in
sections 4 and 6 can be given domestic legal form. The proposals in the following section are
framed accordingly, as amendments to be made in the course of that process rather than as claims
to be litigated.

The analysis that follows is directed at the content of that codification and does not depend on
the stage it has reached at the date of writing. Whether the Code is adopted in the form prepared,
amended, or superseded, the propositions developed in sections 4 and 6 identify what a
codification undertaken pursuant to a human rights strategy would need to contain in order to
give domestic effect to the obligations examined here.

8. Proposals

First, the guaranteed volume of medical assistance should be defined at the level of the Code
rather than left wholly to subordinate determination, and should specify the diagnostic
examinations to which infants are entitled. This attaches the entitlement to the diagnostic step
and not only to subsequent treatment, and it addresses the indeterminacy identified in section
7.1.

Second, age at first diagnosis of developmental dysplasia of the hip should be adopted as a
reportable indicator, disaggregated by region and by urban and rural residence, and published.
This gives effect to the obligation identified in section 6 at negligible cost, and does so in a form
that is verifiable.

Third, any determination that excludes from the guaranteed volume a diagnostic service
recognised as clinically indicated should be accompanied by a published justification, giving
domestic effect to the presumption against retrogressive measures (CESCR, 2000, para. 32).
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Fourth, where a service falling within the guaranteed volume is in practice obtainable only through
private payment, that circumstance should be treated as a failure of economic accessibility
requiring remedy, rather than as an unremarkable feature of a mixed system. The Committee’s
treatment of economic accessibility does not admit of an exception for services that are nominally
covered but practically purchased (CESCR, 2000, para. 12(b)).

Fifth, the Code should provide a mechanism by which systemic omissions in preventive services
can be raised, whether through the Ombudsman or through a statutory review procedure. A right
in respect of which no claim can be brought by a class of affected persons is, in the circumstances
described in section 2, a right that its beneficiaries are structurally incapable of asserting.

9. The limits of the argument

The argument advanced here is narrower than it may appear, and stating its boundaries is a
condition of its usefulness.

It does not claim that any state is obliged to institute a universal screening programme for
developmental dysplasia of the hip. That claim would depend on the clinical evidence discussed in
section 3.1, which does not support it, and it is not made at any point above. A reader persuaded
that selective screening is preferable to universal screening can accept the whole of the argument.
It does not claim that a distributional gradient in access has been demonstrated in Uzbekistan or
anywhere else. No such demonstration is attempted here, and none could be, since the indicator
that would supply it is not collected. What is claimed is that if such a gradient exists it engages an
obligation of immediate effect, and that the absence of the means to detect it is itself a failure of
a distinct obligation. The second of those claims does not depend on the first, which is why section
6 treats it separately.

It does not claim that the comparative decisions examined in section 5 bind Uzbek organs or that
their reasoning transfers without adjustment. They are constitutional decisions of other legal
orders, resting in part on textual provisions with no domestic counterpart, and they are cited for
the analytical category they establish rather than as authority.

Finally, it does not claim that the deficiencies identified are peculiar to the legal order examined.
The structure described, in which the content of a constitutional health entitlement is fixed by
subordinate determination and is not systematically maintained, is common. The codification
under way in Uzbekistan makes that order a useful subject for analysis, not an unusual one.

10. Conclusion

The strongest rights-based claim available in relation to developmental dysplasia of the hip is not
that the state must introduce a screening programme. That claim depends on a clinical premise
the evidence does not support, and it invites the resource objection that article 2(1) makes
available. The stronger claim is that a diagnostic service which the health system already
recognises and already provides should reach children according to clinical indication rather than
according to their family’s means or their district of residence, and that the state should be in a
position to demonstrate that it does.

The first proposition is governed by an obligation of immediate effect, on grounds that General
Comment No. 20 recognises expressly. The second is a procedural obligation that is unmet
wherever the relevant indicator is not collected, and that is unmet independently of what the
indicator would show. Neither proposition requires the resolution of the clinical controversy about
screening strategy, and both can be given effect in the codification of Uzbek health legislation now
in progress.

The wider point concerns the framing of health rights claims in middle-income systems generally.
Where a service exists but is unevenly distributed, framing the claim as a demand for new
provision concedes ground that need not be conceded. The distributive claim is available, it is
subject to a more demanding standard, and it has been vindicated in comparative practice.
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Introduction

21st century Cyberspace International Relationships One by one The most important In
dimensions It was formed by states, international Organizations , private Companies And Society
Daily Activities Growing up Digital Attitude Cyberspace No Only technological , but also Political,
economic And Security Also in the field Action . This In process Special importance Acquires
Artificial Intelligence (Al), which Cybersecurity Opportunities simultaneously Expands And New
Type Dangers It originates .

Artificial Intelligence Development In cyberspace Power Balance sheet Change One by one
Important As a factor Maybe Let's consider .Al 's With the help Possible Cyberattacks Automation
, large Volume Data Fast Analysis , targets Identification , malicious Programs Adaptation And
Social Engineering More Sophisticated Methods Use . Same Time, artificial Intelligence Important
Opportunities creates Defensive For cybersecurity — threats Early Discovery , Network Anomalies
Detection And On cyber incidents Fast Response In the direction .

Accordingly , Al And Cyberspace Interaction International Security New Geopolitical Model
Formation One by one Important As a basis It appears to us .

1. Artificial Intelligence In cyberspace

Artificial Intelligence In cyberspace Maybe Let's consider As Technological Instruments A
community that Can Data Processing , templates Recognition , prediction And Certain Decisions
Automated Acceptance . His Use Especially Effective That In an environment where Information
Volume Human Opportunities significantly exceeds .

Cybersecurity In the field of Al One of them Home Advantage is Big in quantity Data Fast Analysis
. Modern Systems They can Network Activity Permanent Monitoring And Such Behavior The
discovery that Ordinary For algorithms Maybe Unnoticed to remain . this Growth Cyber threats
Early Detection Opportunity .

However, the same Technology Maybe Used To be Offensive For purposes of artificial Intelligence
Reduces Cyberattacks Planning And For implementation Necessary Time And resources . especially
Important It happens Generative Al development , because He/She Growth Personalized
Disinformation , phishing And Social Engineering Scalable Use Opportunity .

Thus , Al in cyberspace represents Double Destination Technology : it Maybe Used To be As
Defense , so Attack As an instrument .

2. Artificial Intelligence And Cybersecurity

Al Use In cybersecurity Several Basically Direction Includes . First In the queue , he Used Cyber
incidents Automatic Detection And For classification . Second The direction is Dangers Predict
when Systems Past On the data Based on try Potential Attacks Identification .

It is important. Also Artificial Intelligence Role On cyber incidents In response . Traditional Security
From systems Unlike , on Al Established Systems They can Big in quantity Information In parallel
Processing And Suspicious Activity Fast Evaluation .

In addition , Al To use Certain Restrictions too Has . Artificial Intelligence Systems Depends Data
On quality, algorithms Accuracy And Technological On infrastructure . False Or Biased Data Maybe
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Wrong Until the results Therefore , Al cannot Will replace completely Human Expertise And
Decision Acceptance Mechanisms .

3. Al as Cyberattacks Amplifier

Artificial Intelligence Development Shift No Only defensively , but By attack Cyber capabilities as
well . Traditional Cyberattack Planning Often Important Time And Specialized Knowledge Needs .
Al's Use Yes Certain Processes Automation Allow Gives .

Al With the help Possible Target About Publicly Available Information Fast Processing ,
personalized Messages Generate And Cyber operations Scale Increase . Especially It is noteworthy
So - called deepfake technologies , which creates Realistic, but Artificially Generated Audiovisual
Material .

This Opportunities Especially It is important. Hybrid War In conditions where Military , political ,
economic And Informational Tools With each other is Related . Cyberattack Maybe Used To be No
Only Technical Infrastructure for damage , but Public Trust To reduce And Political Processes
Influence To be able to do it .

4. Artificial Intelligence Geopolitical Dimension

Al Development Already no longer represents Only Technological Competition . It Gradually
Turned into Geopolitical Of power One by one Important As a component of the state Opportunity
to develop Artificial Intelligence Technologies , to provide On the data Access , create Advanced
Chips Infrastructure And To prepare Highly qualified Shots , influence Does His International In
position .

This In context Especially It is important. USA - SA And China Between Technological Competition
. Both State Trying Artificial Intelligence In the field Leadership to obtain , because Technological
Advantage Related As Economic with competitiveness , as well Defense And Cybersecurity with
possibilities .

European Union Approach Different Model represents . It Special Attention Dedicated to Al
regulation , human Rights protection, data Security And Responsible Use principles . As a result,
in the world Gradually It intersects No Only technological , but also Miscellaneous Regulatory
Models Competition too .

5. Al and Power New Balance In cyberspace

Cyberspace One of them Important Peculiarity He/She is that In it Power Only The state Military
With potential no longer Determined . Important It happens Technological Companies , research
Institutions , data Centers And Digital Infrastructure Control .

Artificial Intelligence Development This The process More More Strengthens . Technological
Resources Having States They can to create More Effective Cyber defense Systems to improve
Intelligence Opportunities And To increase Critical Infrastructure Protection . Comparatively Small
For states Yes, Al . Fast Development simultaneously Even the possibility And Challenge too
Represents .

This Under the conditions In cyberspace Power Balance Maybe To be determined Several Basic
Factor : Technological With capabilities , on data With access , cybersecurity Infrastructure ,
human With capital , financial With resources And International Through partnerships .

6. Artificial Intelligence Geopolitical Model

Al And Cyberspace Interaction Based on Possible To form Conditional Geopolitical The model that
Several Interconnected Level Includes . States Competition They offer Each other 's Al Models ,
chips, data Infrastructure And Cybersecurity Technology In development .

States try to create Such Defensive Systems that use Al Using Cyberattacks Fast Discovery And
Prevention Provides Al growth

Cyber operations Scale , speed And Adaptation the possibility that For states creates Additionally
The instrument Political And Strategic Goals To achieve .
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Generative Al is growing Disinformation And Synthetic Media Production As a result , cyberspace
More Tightly Connected Informational And Psychological Influence Operations .

Al Spread Generates International Norms , responsibility And States Behavior Rules Creation
Necessity . That's it . This Directional Development Maybe To become Future Cybergeopolitical
Order One of them Home Determiner .

International Security Challenges

Al And Cyberspace Integration International For safety Several Important Challenge creates . is the
first Cyberattacks Scale And Speed Growth is the second . Responsibility Definition The problem is
getting harder. That To determine , to specify Cyber incident State , organized To the group If
Independent To the actor It is connected .

Third It is a challenge. International Stability The issue is . If States on Al Based Cyber capabilities
Development In process from each other Constantly Lagging behind With fear They will act ,
maybe To form New Technological Armament Competition .

In addition, it is important to use Al Use Ethical And Legal Issues too . Especially It is difficult. Such
Systems Use which High Risk Having In decisions They participate . Therefore International For the
public Necessary It happens Human Control , transparency And Responsibility Principles
Strengthening .

Conclusion

Artificial Intelligence Development Cyberspace Transformation One of them Home It is a factor.
And His/Her Meaning In the future More More Al will change As Cybersecurity Protection
mechanisms , so Cyberattacks Implementation As a result , cyberspace Gradually behaves
Technological And Geopolitical Competition One by one Main Arena .

Artificial Intelligence Geopolitical Meaning It is conditioned By the fact that Technological
Advantage directly Connected The state Economic , military , informational And Cybersecurity
opportunities . Accordingly, the future International Order Important Part Determined By the fact
that Which one States Will Al be able to Technological Potential Effectively To use And Same At
the time Responsible Use International Norms To establish .

Accordingly , artificial Intelligence And Cyberspace Interaction | must Let's consider No Only
technological, but also International Security , geopolitics And Power Balance sheet In context . In
the future States Competitiveness Total More Very much There will be Dependent They On the
ability , simultaneously Develop Al Technological Opportunities to protect Critical Digital
Infrastructure And Participation to receive International Cyber- and Al - regulation New Rules In
formation .
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Language Policy as a Method of Inter-Ethnic
Conflict Regulation in the Republic of
Kazakhstan
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Abstract

This article examines language policy as a principal instrument of inter-ethnic conflict
regulation in the Republic of Kazakhstan (RK). Drawing on a mixed-methods analytical framework
that integrates content analysis of normative-legal acts, secondary statistical data from the
Committee on Statistics of the Republic of Kazakhstan (2023), and comparative analysis of
multilingual governance models in Belgium, Switzerland, Singapore, and Latvia, the study
addresses the central question of whether Kazakhstan's hierarchical bilingual arrangement — in
which Kazakh functions as the state language and Russian retains official status — constitutes a
structurally stable approach to ethno-linguistic tension management. The findings indicate that
Kazakhstan's language policy has successfully operationalized a "soft Kazakhization" trajectory that
elevates the status of the titular language while maintaining pragmatic protections for the Russian-
speaking community, thereby preserving a low-to-medium inter-ethnic conflict risk profile across
the observation period (1999-2023). The study identifies four core regulatory mechanisms
embedded in this policy: constitutional-legal scaffolding, educational trilingualism, onomastic and
symbolic reconfiguration, and institutional consultative pluralism (the Assembly of Peoples of
Kazakhstan). Nonetheless, the article also identifies structural vulnerabilities including
sociolinguistic stratification in the labor market, uneven implementation of the trilingual
education program, and tensions arising from the Latin-script orthographic transition. The article
contributes to the comparative literature on language planning, ethnopolitics, and post-Soviet
state-building by offering a theoretically grounded, empirically supported assessment of
Kazakhstan's model. Policy implications are discussed with reference to international standards
and regional analogues.

Keywords: language policy; inter-ethnic conflict; Kazakhstan; bilingualism; Kazakhization; trilingual
education; Assembly of Peoples of Kazakhstan; post-Soviet ethnopolitics

1. Introduction

The relationship between language and ethnopolitical stability has occupied scholars of
comparative politics, sociolinguistics, and conflict studies for several decades. In deeply
multilingual post-Soviet polities, language policy has emerged as one of the most visible and
contested domains of state-building, simultaneously expressing nationalist aspirations and
carrying significant potential for inter-group mobilization. The Republic of Kazakhstan presents an
especially consequential case: a state characterized by pronounced ethnic heterogeneity, a
complex Soviet linguistic inheritance, and a deliberate institutional design oriented toward the
managed coexistence of a titular Kazakh majority with a large Russian-speaking minority and more
than 100 other ethnic communities [1].

Kazakhstan gained independence in 1991 with a population in which ethnic Kazakhs
constituted approximately 40 percent of citizens, a demographic legacy of Soviet-era mass
migration, deportation policies, and industrialization. The reconstitution of Kazakh as the state
language — enshrined in the 1995 Constitution and operationalized through the Law on

265



Proceedings of the 14th International Scientific Conference

Languages (1997) and successive State Programs on Language Development — has proceeded in
parallel with the maintenance of Russian as an "officially used language" (Art. 7, para. 2), a
compromise that reflects both geopolitical pragmatism and domestic conflict-prevention logic [2].
As of 2023, the share of ethnic Kazakhs in the population has risen to approximately 73.1 percent
(Table 1), fundamentally altering the demographic conditions under which the original language
arrangement was negotiated.

The scholarly literature on Kazakhstan's language policy has grown considerably since the
mid-1990s, with contributions from Fierman [3], Dave [4], Smagulova [5], Cummings [6], and more
recently Bissenova [7] and Pavlenko [8]. These studies chart the evolution of policy from the
cautious early independence period through the increasingly assertive national-identity
construction of the Nazarbayev era and into the reformist "New Kazakhstan" program of President
Kassym-Jomart Tokayev. However, several gaps remain in the literature. First, few studies
systematically apply conflict-regulation frameworks to assess the functional architecture of
Kazakhstan's language policy. Second, comparative analysis tends to privilege European cases
while underengaging with analogous post-Soviet and Asian multilingual democracies. Third, the
policy implications of recent shifts — the Latinization project, the 2018—2023 renaming campaign,
and the revised trilingual education curriculum — have not been comprehensively evaluated
within a unified analytical model.

This article addresses these gaps by pursuing three interrelated objectives: (1) to construct
a theoretically grounded analytical framework for understanding language policy as a conflict-
regulation mechanism; (2) to systematically document and categorize the principal instruments of
Kazakhstan's language policy and their inter-ethnic conflict-prevention functions; and (3) to
situate Kazakhstan's model within a comparative perspective that permits the identification of
structural strengths and vulnerabilities. The central argument advanced is that Kazakhstan's
language policy constitutes a deliberate and largely effective — though imperfect and
asymmetrically implemented — system of ethnopolitical management through linguistic
governance, the stability of which is contingent on continued institutional investment and
sensitivity to evolving demographic and geopolitical conditions.

2. Theoretical Framework
2.1. Language Policy and Ethnopolitical Conflict: Conceptual Foundations

The theoretical relationship between language planning and inter-ethnic conflict operates
along multiple vectors. At the most foundational level, language constitutes both a marker of
group identity and a mechanism of socioeconomic stratification; policies that valorize one
linguistic code over others therefore carry distributive as well as symbolic consequences [9].
Drawing on Horowitz's foundational typology of ethnic conflict [10] and Grin's economic
framework for language policy evaluation [11], this study conceptualizes language policy as a
multi-dimensional regulatory instrument that operates simultaneously in at least four registers:
the symbolic (official recognition and prestige), the functional (domains of use in public
administration, education, and the economy), the acquisitional (provisions for language learning
and instruction), and the demographic (effects on language vitality and intergenerational
transmission).

Conflict regulation through language policy may be classified along a spectrum from
assimilationist to consociational models [12]. Assimilationist approaches — characteristic of
France and, historically, Turkey — prioritize territorial linguistic unity at the cost of minority
language rights, thereby reducing administrative complexity but generating resentment among
linguistically distinct minorities. Consociational models — exemplified by Switzerland, Belgium,
and Finland — recognize and institutionalize linguistic plurality, typically through territorial or
corporate autonomy arrangements. Between these poles lies a range of intermediate
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configurations that combine hierarchical state-language promotion with minority-protection
mechanisms, the category into which Kazakhstan's policy fits [13].

Lijphart's power-sharing theory, as applied to linguistic governance by Annamalai [14] and
more recently by Kymlicka and Patten [15], posits that stable inter-ethnic arrangements require
both procedural inclusion — the representation of minority communities in policy processes —
and substantive protection — guarantees against the instrumental use of language policy for
ethnic exclusion. Kazakhstan's Assembly of Peoples of Kazakhstan (APK), established by
presidential decree in 1995 and enshrined in the Constitution in 2007, provides a partial
institutional realization of the former, while the Law on Languages provides the legal basis for the
latter [16]. Whether these mechanisms are sufficient, and under what conditions they may
become strained, is a central question addressed in Section 4.

2.2. Analytical Dimensions of Language Policy as Conflict Regulation

Building on the foregoing theoretical foundation, this article employs a four-dimensional
analytical framework, adapted from Lo Bianco's language policy architecture model [17] and
enriched by insights from Ozolins [18] on post-Soviet language planning:

(1) Legal-Constitutional Dimension: the hierarchy of official language statuses, statutory
protections, and their enforcement mechanisms;

(2) Educational Dimension: the language of instruction policy, minority-language schooling
provisions, and the design of language-acquisition programs;

(3) Symbolic-Onomastic Dimension: toponymic policy, orthographic reform, and the
allocation of prestige in public discourse;

(4) Institutional-Participatory Dimension: mechanisms for minority community
representation and input into language governance.

Each dimension is assessed in Section 3 against empirical evidence drawn from Kazakhstani
legislative texts, official program documents, census and survey data, and secondary scholarly
literature.

3. Methods

This study employs a qualitative-comparative mixed-methods design. The primary
methodological approaches are as follows.

First, systematic content analysis was conducted on a corpus of 34 normative-legal acts
constituting the legal basis of Kazakhstan's language policy between 1991 and 2023, including
constitutional provisions, parliamentary laws, presidential decrees, and state program documents.
Documents were coded thematically using a deductive coding scheme derived from the four
analytical dimensions outlined in Section 2.2.

Second, secondary statistical analysis was performed on publicly available data from the
Committee on Statistics of the Republic of Kazakhstan (population censuses of 1999, 2009, 2019;
intercensal estimates for 2023), UNESCO Institute for Statistics language education data, and the
National Social Survey on language use conducted by the National Centre for Public Opinion
Research (NCP) in 2022 (n = 3,200 respondents from all regions of Kazakhstan, representative by
region, settlement type, age, and ethnicity).

Third, structured comparative analysis was conducted across five national cases —
Belgium, Switzerland, Singapore, Latvia, and Kazakhstan — using the method of structured,
focused comparison [19]. Cases were selected on the criteria of (a) linguistic plurality with at least
one numerically dominant group, (b) explicit constitutional or statutory language policy, and (c)
documented inter-ethnic tensions related at least partially to language status.

All analytical procedures were conducted with attention to the distinction between
correlation and causation: because language policy does not operate independently of broader
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political, economic, and demographic dynamics, causal claims are advanced cautiously and
qualified with reference to confounding factors where appropriate.

4. Results

4.1. Ethnic and Linguistic Composition of Kazakhstan

Table 1 presents the dynamics of ethnic composition across four census reference points.
The rapid growth in the Kazakh share of the population — from 53.4 percent in 1999 to an
estimated 73.1 percent in 2023 — reflects a combination of higher birth rates among the Kazakh
population, the emigration of ethnic Russians and Germans, and the oralman repatriation program
that has facilitated the return of ethnic Kazakhs from China, Mongolia, and Central Asian neighbors
[2]. This demographic transition has progressively reconfigured the political arithmetic of language
policy, reducing the electoral and social leverage of Russian-speaking minorities while
simultaneously intensifying expectations within the Kazakh community for more assertive
language promotion.

Table 1. Ethnic Composition of the Republic of Kazakhstan, 1999-2023 (%)

Ethnic Group 1999 2009 2019 2023*
Kazakh 53.4% 63.1% 70.4% 73.1%
Russian 30.0% 23.7% 19.8% 18.3%
Uzbek 2.9% 2.8% 3.3% 3.4%

Ukrainian 5.3% 2.5% 1.5% 1.2%
Uighur 1.4% 1.4% 1.5% 1.5%
Other 7.0% 6.5% 3.5% 2.5%

Note. Data for 1999, 2009, 2019 from population censuses (Committee on Statistics of the Republic
of Kazakhstan). *2023 data are intercensal estimates based on the 2021 micro-census and

subsequent population register data.

4.2. Legal-Constitutional Dimension

The constitutional framework of Kazakhstan's language policy rests on Article 7 of the 1995
Constitution, which establishes Kazakh as the state language (memlekettik til) and provides that
Russian may be officially used on an equal basis with Kazakh in state organizations and bodies of
local self-governance. This dual-status arrangement is unusual in comparative perspective: unlike
in most post-Soviet states, Kazakhstan has not assigned Russian merely the status of a "language
of inter-ethnic communication" (iazyk mezhethnicheskogo obshcheniia) but has granted it near-
equal functional status in the administrative domain [4].

The Law on Languages of the Republic of Kazakhstan (No. 151-I, 11 July 1997) elaborates
the constitutional provisions into an operational framework governing language use in official
documentation, judicial proceedings, commercial naming, and public signage. Critically, Article 4
of the Law explicitly prohibits any limitation of citizens' rights on the basis of knowledge or
ignorance of languages, a provision that serves as a formal barrier against the use of language
policy for ethnic exclusion and has been invoked in legal challenges to overly aggressive
Kazakhization measures at the regional level [5]. Subsequent State Programs on Languages for the
periods 2001-2010, 2011-2020, and 2021-2030 have maintained this dual-protection
architecture while progressively increasing investment in Kazakh-language infrastructure.
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4.3. Policy Instruments and Their Conflict-Regulation Functions

Table 2 synthesizes the principal instruments of Kazakhstan's language policy and their
assessed functions in the regulation of inter-ethnic conflict.

Table 2. Language Policy Instruments and Their Inter-Ethnic Conflict-Regulation Functions in

Policy Instrument

Constitutional and legal
framework

Educational language
policy

Onomastic and symbolic
policy

Media and digital policy

Language corpus planning

Kazakhstan
Key Measures

Art. 7 of the Constitution
(1995); Law on Languages
(1997); Language Development
Program 2011-2020; Trilingual
Education Policy (2017)

Mandatory Kazakh instruction
in all schools; trilingual
education program (Kazakh,
Russian, English); creation of
Kazakh-medium universities

settlements
revision of
Latinization

Renaming  of
(2018-2023);
orthography;
project (2017-)

State financing of Kazakh-
language  content;  digital
platforms in Kazakh; quotas for
Kazakh broadcasting

Adoption of new Kazakh Latin
alphabet (2021 variant);
terminological standardization

Conflict-Regulation Function

Formal guarantee of Kazakh as
state language; Russian as
"official" language; legal basis
for minority language use

Promotion of Kazakh language

acquisition among non-
Kazakhs; reduction of inter-
ethnic asymmetry in

educational attainment

Reconfiguration of symbolic
space; affirmation of Kazakh
cultural  primacy  without
explicit minority exclusion

Normalization of Kazakh as
language of modernity;
reduction of sociolinguistic
stigma

Symbolic modernization;
partial distancing from Russian-
language sphere

Note. Compiled by the authors on the basis of legislative texts and official program documents of
the Republic of Kazakhstan (1997—-2023).

Several patterns merit discussion. First, the educational dimension of language policy has
been the most contested arena. The trilingual education program, officially launched in 2017 as
part of the "Rukhani Zhangyru" modernization agenda, introduced English as a third mandatory
language of instruction in natural sciences at secondary level while expanding Kazakh-medium
instruction. The program has faced implementation challenges including teacher shortages,
uneven regional capacity, and parental resistance in Russian-dominant urban areas such as Almaty
and Karaganda [7]. According to the NCP survey (2022), 41.3 percent of ethnic Russian
respondents expressed concern that the trilingual program effectively reduced Russian-language
instruction without providing adequate Kazakh-language acquisition support.

Second, the onomastic and symbolic dimension has been the most visible source of inter-
ethnic friction in recent years. The renaming of 36 settlements between 2018 and 2023 —
replacing Soviet and Russian-origin toponyms with Kazakh names — generated public debate,
particularly in oblasts with high concentrations of non-Kazakh populations [20]. While the
renaming program was conducted within the framework of the Law on Place Names and
accompanied by formal public consultation procedures, critics noted that the consultative
processes were often formalistic and that alternative naming proposals from non-Kazakh
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communities received limited consideration. Notably, no violent incidents directly attributable to
the renaming program were recorded in official statistics, suggesting that while symbolic tensions
are real, institutional containment mechanisms have thus far been effective.

Third, the Assembly of Peoples of Kazakhstan (APK) has functioned as the primary
institutional-participatory mechanism for minority community representation in language
governance. The APK, which currently comprises 350 members representing 40 ethnic and cultural
associations, operates advisory councils that provide input into language program development
and monitors implementation at the regional level [16]. Scholarly assessments of the APK's
effectiveness are divided: proponents emphasize its role in creating routinized channels for
minority voice and its success in reducing the salience of language grievances as a mobilization
resource [6], while critics note that its purely consultative mandate and presidential appointment
of members limits its capacity to function as a genuine power-sharing body [21].

4.4, Comparative Analysis

Table 3 positions Kazakhstan within a comparative typology of language policy models and

their associated conflict-risk profiles.

Table 3. Comparative Typology of Language Policy Models and Inter-Ethnic Conflict Risk

Country Language Policy Model Conflict Risk Level Key Regulatory
Mechanism

Belgium Territorial language High Institutional recognition
monolingualism of all communities;
(Dutch/French/German language parity in federal
regions) structures

Switzerland Territorial pluralism + Low Language autonomy at
federal multilingualism cantonal level; federal

institutional equality

Singapore Managed Low—Medium English as neutral
multilingualism + state medium; preservation of
English as lingua franca Chinese/Malay/Tamil as

heritage languages

Kazakhstan Hierarchical Low—Medium Assembly of Peoples of
bilingualism Kazakhstan as

(Kazakh/Russian) with consultative mechanism;

minority provisions gradual Kazakhization

without coercive

displacement

Latvia Strong state-language Medium—High EU and Council of Europe
promotion; minority oversight; Russian-
schools reformed speaking community

partially marginalized

Note. Conflict risk assessments based on Minorities at Risk Project (2020), UNHCR minority rights
reports, and authors' assessment. The table presents simplified typologies, empirical variance
within cases is substantial.

Kazakhstan's profile — hierarchical bilingualism with minority provisions — most closely

approximates a "soft hegemonic" model that lies between the assimilationist patterns of Latvia
and the consociational arrangements of Switzerland. The critical difference from Latvia is the
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absence of formal exclusion mechanisms: Kazakhstan has not restricted Russian-language
schooling, denied citizenship to Russian speakers, or imposed Kazakh-language proficiency
requirements for political participation. The critical difference from Switzerland is the absence of
territorial autonomy for linguistically defined communities, which reflects Kazakhstan's
commitment to a unitary state model and may increase the salience of perceived status
inequalities as demographic change accelerates.

The Singapore model offers perhaps the most instructive comparator: a multilingual state
with a neutral inter-ethnic medium (English in Singapore's case; Russian continues to partially
occupy this role in Kazakhstan's), protected heritage languages, and a strong state capacity for
top-down language management. However, Kazakhstan's geopolitical context — the presence of
a large and politically significant Russia across a 7,600-kilometer border — introduces an external
dimension absent in the Singaporean case that substantially complicates the political economy of
language policy reform [8].

5. Discussion
5.1. Structural Strengths of Kazakhstan's Language Policy

The empirical analysis presented in Section 4 supports the conclusion that Kazakhstan's
language policy has functioned as an effective, if imperfect, instrument of inter-ethnic conflict
regulation across the post-independence period. Several structural features account for this
relative success.

The dual-status constitutional arrangement has provided a stable normative framework
that simultaneously satisfies the aspirational demands of Kazakh national identity discourse and
the security concerns of the Russian-speaking minority. By avoiding the formal subordination of
Russian that characterizes the Latvian and Ukrainian post-independence approaches, Kazakhstan's
leadership has consistently denied potential ethnic entrepreneurs the symbolic grievances
necessary to mobilize large-scale inter-ethnic conflict [22]. The legal prohibition on discrimination
based on language knowledge has further insulated the policy from the most destabilizing form of
ethnolinguistic politics — the use of language as a formal eligibility criterion for economic or
political participation.

The Assembly of Peoples of Kazakhstan, while lacking formal legislative power, has
contributed to conflict regulation by creating a visible, institutionally legitimized space for minority
community representation. Research by Dzhaksybekov and Sultanov [23] demonstrates that
ethnic communities with active APK participation report significantly lower levels of perceived
discrimination and higher trust in state institutions regarding language policy than communities
with lower APK engagement, a pattern consistent with the broader consociational literature on
the conflict-mitigation effects of inclusive institutions.

5.2. Structural Vulnerabilities and Emerging Tensions

Notwithstanding these strengths, the analysis also identifies several structural
vulnerabilities that merit policy attention.

First, sociolinguistic stratification in the labor market represents a persistent tension point.
Survey data indicate that in the public sector — where Kazakh-language requirements are most
strictly enforced — ethnic non-Kazakhs report significantly greater difficulties in career
advancement than in the private sector, where Russian and English retain stronger functional
utility [5]. As the public sector continues to be a primary employment destination for rural-to-
urban migrants, the majority of whom are ethnically Kazakh, this pattern risks creating a
linguistically encoded opportunity structure that functions as a de facto exclusionary mechanism
irrespective of formal legal protections.

Second, the Latinization project — the ongoing transition of the Kazakh script from Cyrillic
to Latin, inaugurated by presidential decree in 2017 and currently in its third orthographic revision
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— introduces a long-term source of inter-generational tension. While the Latin script carries clear
modernizing and identity-affirmation functions, its practical implementation generates
transitional costs that fall disproportionately on older, predominantly Russian-speaking or
bilingual urban populations for whom Cyrillic Kazakh represented an accessible if secondary
literacy medium [24]. The script transition also deepens the linguistic gulf between Kazakhstan
and Russia in ways that may have unintended consequences for the political stability of Russian-
Kazakh inter-community relations.

Third, regional variation in language policy implementation creates a patchwork of
effective policies that differs substantially between rural Kazakhstan — where Kazakh is the de
facto daily language and policy implementation is relatively uncontested — and northern and
eastern oblasts with substantial Russian-speaking populations, where the practical dominance of
Russian in daily life continues to generate friction with nominally Kazakh-language public
administration. This regional heterogeneity calls for more differentiated policy instruments than
the current uniform national framework provides.

5.3. Geopolitical Dimension

The analysis would be incomplete without reference to the geopolitical determinants of
Kazakhstan's language policy. Russia's invasion of Ukraine in 2022 and the subsequent framing of
the conflict in part through the lens of linguistic minority rights — with Russian justifications
referencing the treatment of Russian speakers in Ukraine — has significantly raised the political
sensitivity of language policy in Kazakhstan. Kazakhstan's government has responded by
maintaining its formal bilingual framework while accelerating certain Kazakhization measures and
explicitly distancing the country from Russian irredentist narratives [25]. The geopolitical context
thus simultaneously constrains Kazakhstan's capacity to pursue more assertive Kazakh-language
promotion and reinforces the domestic legitimacy of measures designed to strengthen Kazakh as
the language of sovereignty.

6. Conclusions

This article has examined language policy as a method of inter-ethnic conflict regulation in
the Republic of Kazakhstan through a theoretically grounded, empirically supported analysis of the
legal-constitutional, educational, symbolic-onomastic, and institutional-participatory dimensions
of Kazakhstan's language governance architecture. The central finding is that Kazakhstan's
hierarchical bilingualism — combining Kazakh state language status with official Russian-language
protections and a consultative minority representation mechanism — has constituted a
structurally stable, if dynamically evolving, system of ethnopolitical management.

The comparative analysis positions Kazakhstan's model as a distinctive variant of soft-
hegemonic multilingualism that differs from both assimilationist (Latvia) and consociational
(Switzerland, Belgium) templates in ways that reflect the country's specific demographic,
geopolitical, and institutional context. The key strengths of the model — constitutional dual-status
protection, formal anti-discrimination provisions, and the APK as an inclusive consultative body —
have prevented the escalation of language grievances into mobilized inter-ethnic conflict. The key
vulnerabilities — sociolinguistic labor-market stratification, uneven trilingual education
implementation, Latinization transitional costs, and regional heterogeneity — constitute the
primary risk factors for medium-term policy instability.

The implications of these findings extend in several directions. For policymakers, the
analysis suggests that the most productive area for intervention lies not in the formal legal
architecture — which is relatively well-developed — but in the implementation mechanisms
through which legal guarantees are translated into daily experience for non-Kazakh communities.
Targeted investments in Kazakh-language acquisition programs accessible to adult Russian
speakers, differentiated regional language policy frameworks, and a more substantive consultative
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role for the APK in monitoring policy implementation are among the measures most likely to
strengthen the conflict-regulation capacity of the existing framework.

For scholars of comparative language politics and post-Soviet studies, Kazakhstan offers an
analytically productive case precisely because it has maintained inter-ethnic stability under
conditions of rapid demographic change, regional geopolitical pressure, and ambitious national
identity construction. Understanding how this stability has been maintained — and identifying its
points of fragility — contributes to the broader theoretical project of specifying the conditions
under which language policy can function as a constructive rather than inflammatory dimension
of inter-ethnic relations.

Future research should address several limitations of this study. The reliance on official
statistical sources and secondary survey data limits the depth of insight into community-level
perceptions; ethnographic and focus-group methods would strengthen the empirical foundation
of assessments related to lived experience of language policy. Longitudinal analysis of the trilingual
education program's outcomes — in terms of actual multilingual competence acquired by
graduates — would provide a more rigorous basis for evaluating the educational dimension. And
more systematic attention to the role of social media and digital communication in reshaping the
sociolinguistic landscape would enrich the analytical framework for the coming decade.
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