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YIIPABJIEHUECKHM PA3PBIB B CHCTEMAX SHEPTOYUETA ) KUJIAI[HOT'O
CEKTOPA KA3AXCTAHA: OGOCHOBAHUE MHTETPAITMOHHOM SAAS-
IIJIAT®OPMbI HA OCHOBE IIOJIEBOI'O AHAJIN3A U B2B-UCCJIEJOBAHUA

HUnwvacoe Cacuoynna Haccenosuu
Crywamens npoepammsi MBA Bovicuietl wikonvl buzneca
Magsut Narikbaev University

AHHOTANUA

CraTess  MOCBAIEHAa  BBISBICHUIO W SMIIMPUYECKOMY  OOOCHOBAaHUIO  CHCTEMHOTO
YIOPABIEHYECKOIO pa3pblBa MEXJIy TEXHUYECKHMH JIaHHBIMM aBTOMAaTU3MPOBAHHBIX CHCTEM
KoMMepueckoro yuéra snekrpodHeprun (ACKYD) u pacu€THO-IOpUAMYECKUMH TpoIeccaMud B
xwmnHoM cektope Pecrybnukn Kaszaxcran. Ha ocHoBe moneBoro anamm3a 39 oOnektoB, B2B-
orpoca 55 CHenuanucToOB pbIHKa ACTaHbl U IKCIEPTHOTO MHTEPBBIO YCTAHOBIIEHO, YTO TEXHUUYECKUE
nanHble ACKYD He MHTerpupoBaHbl B YIPABJIEHYECKUE MPOLECCHl 3aCTPOMIINKOB U YIPABIISIOMIMX
KOMIIAaHUHM, YTO MPHUBOJUT K CHUCTEMHBIM KOH(IMKTaM NpU MepeAaye KWIbS U HEMpo3pavyHOCTU
Hauucnenuii. [Ipemnoxxena xonuenmus obiauHoi B2B SaaS-mumargopmer (Smart Energy Platform),
COYETAaroIIel CKBO3HOM sHeprodantanc, aBTOMATU3ALMIO TIEpeaun KUIIbs U UHTETPALUIO C YUYETHBIMU
cucreMamu. IIpoBenén xoHkypeHTHbIH aHanu3 15 pemenuit peiika PK u CHI', nmoarsepauBuinit
Hanmuuue cBoOoaHoli Huimu. duHaHcoBas mozenb Ha ocHoBe DCF-merona mpormmia crpecc-TecT mo
IATH  [ECCUMHUCTHYHBIM  CLIEHAapHUsM, TMOATBEpAMB  YCTOWYMBOCTb  IpOEKTa.  Pe3ynbTaTsl
CBUJCTEIBCTBYIOT O MPAKTHUYECKONH 3HAYMMOCTH HMHTETPALMOHHOTO TMOAXO0Aa K YIPABICHUIO
SHEPrOJIaHHBIMU B KUJIUITHOM CEKTOPE.

Makana Kazakcran PecrmyOnmKachlHBIH TYPFBIH YH CEKTOPBIHIAFbl JJIEKTP JHEPTUSCHIH
KOMMEPLMSUIBIK ~ €CelKe allyAblH aBTOMAaTTaHAbIphUIFaH kyHenepiHiH (ACKYD) TexHHKaIbIK
JepeKTepl MEH €CeN-KYKBIKTBIK MpPOIECTEp apachblHAAFbl >KyHenl OacKapylIbUIBIK aJIaKTHIKThI
aHbIKTayFa >KOHE SMIIMPUKAJIBIK Herizjieyre apHanfad. 39 HbICaHAbl JalanblK Tanjnay, AcTaHa
HapeIFBIHBIH 55 MamaHeiMeH B2B-cayamnama jxoHe capanTamMaiblK cyx0aT HeETi3iHIE 3epTTey
Kyprizuai. Hotwkenep HHTErpalusuIbIK TOCUIIH MPAKTUKAIBIK MaHbI3bUIBIFBIH PACTAMIBI.

Annotation

The article identifies and empirically substantiates a systemic management gap between
technical data from automated energy metering systems (ASKUE) and accounting-legal processes in
Kazakhstan’s residential sector. Based on field analysis of 39 facilities, a B2B survey of 55 specialists,
and an expert interview, the study confirms that ASKUE data remain disconnected from management
processes of developers and property managers. A cloud-based B2B SaaS platform concept is
proposed. Competitive analysis of 15 solutions and DCF-based stress testing across five scenarios
confirm the project’s viability.

KuaroueBbie ciaoBa: ACKVYD, ynpaBneHueckuil pas3pbiB, KWIHIIHBINA cektop, B2B SaaS,
PropTech, snepromenemxment, uudposuzamus KKX, nepemaua >xuiibs, OOIIEIOMOBBIE HYXIBI,
PecnyOnuka KazaxcraHn.

B ycnoBusx axkTMBHOH ypOaHM3auuu W UHM(POBU3ALMHU SKWIMIIHOTO ceKkTopa PecrmyOmuku
Kazaxcran Bompocbl 3(¢eKTHUBHOrO YNpaBi€HHsS SHEpropecypcamMu MNpUOOpETaroT 0coOyio
IIPAKTUYECKYI0 3HAYUMOCTb. HOBBIE MHOTOKBAapTHpHBIE JI0Ma OCHALIAKOTCS aBTOMATH3MPOBAaHHBIMU
cUcTeMaMHd KoMmMmepueckoro yué€ra snektposHepruun (ACKYD), oanako Hamuyue TEXHUYECKOU
MHPACTPYKTYpHl cOOpa JaHHBIX caMo 1o cebe He obecreunBaeT UX I3P(PHEKTUBHOTO YIPABIEHYECKOTO
ucnosbp3oBanus. [IpoOiema HOCUT HE TEXHUYECKHi, a yNpaBIeHUYECKUI XapaKTep: JaHHbIE €CThb, HO
pELIEHNs HA UX OCHOBE HE IPUHUMAIOTCS aBTOMAaTHYECKHU.

[To nanHBIM TIONIEBOTO aHanM3a, MpoBeA¢HHOro Ha 39 oObekTax (Oosee 12 ThIcSY MPUOOPOB
yuéra) B nepuoa 2024-2026 ronos, ot 8 10 12 nporeHToB mpuOOpoB yuéTa Ha TUIIMYHOM OOBEKTE HE
nepeslaloT MoKa3aHUsl aBTOMaTHYECKH, (GOPMUPYsI «Cepyr0 30HY» MOTPeOJIEHNs U UCTOYHUK CIIOPHBIX
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Hauucnenuit [1]. JlaHHbIH pa3peiB HanboJee OCTPO MPOSIBIAETCS B MOMEHT IEepeaun KBapTHP HOBBIM
COOCTBEHHUKaM.

Cormacio pesynbratam B2B-ompoca (n=55), 74,5% cneumanucroB pbhiHKa ACTaHbI
MOATBEPAWIIA PETYJSIpHBIE KOH(MIUKTBI TpH repefade Kuiabsd [2]. Kak oTMeTHN TEXHHYECKHI
JUPEKTOpP KPYIHOrO 3acTpoMIMKa B XOJ€ OJKCHEPTHOro UHTEpBbIO: «Ecnu mnokasanus He
3auKcHpoBaHbl YETKO B MOMEHT Ie€pesaud, MOTOM HauyMHAIOTCA BONPOCHI — OTKyZa HOJr, KTO
noJbkeH Tuiatuth. HOpupuyecku Toke HenpustHO» [3]. DTO He 4YacTHBIM ciaydaid, a CHCTEMHast
olepalnoHHas Npo0IeMa phIHKa.

Ilenpro HacTOAIMIEH CTaThbW SBISICTCS OOOCHOBAaHWE KOHIICTIIMM HMHTETPAIMOHHON SaaS-
maTdopmbl, CrocoOHON TpaHchopMmupoBaTh TexHuuyeckue nanHble ACKYD B ympaBieHYECKYyrO
LIEHHOCTD I 3aCTPOUIINKOB, YIIPABJIAIOIINX KOMIIAHUN U JKUJIBIIOB.

MeTtonoorus ucciaenoBanus. ViccienoBanue BBIIOJHEHO MO IU3aiiHY CMEIIaHHBIX METO/I0B C
TPUAHTYJIALIMENH KAayeCTBEHHBIX M KOJIMUYECTBEHHBIX JIaHHBIX, YTO OOECIIEUMBAET aKaJAeMHUYECKYIO
000CHOBaHHOCTH BBIBOJIOB [4].

IepBblif KOMIIOHEHT — 1oIeBOH aHanu3 JaHHbIX ACKYD — oxBatmi 39 o6bekToB u 6onee 12
TeIcAY pubopoB yuéra. M3 HuX 26 00BEKTOB UMEIH U3MEPUMBIH MPOLEHT JUCTAHIIMOHHOIO OIpoca,
YTO MO3BOJIMJIO KOJIMYECTBEHHO OLIEHWTh MaclliTad yIpaBieHUYECKOro paspseia. Ilepuosn HabnroneHus
coctaBui 2024-2026 roawsl [1].

Bropoii kommonenT — B2B-ompoc (n=55) — mnpoBenéH cpeam TEXHHYECKHX IHUPEKTOPOB H
rNaBHbIX uWHXeHepoB (40% BBIOOpKM), pyKOBoauTeNel ympapistomux kommanuit  (33%),
npenacraBuTenel 3acTpoiukoB (18%) u npounx cnenuanuctos (9%) pelHKa ACTaHbl B MapTe—arnpere
2026 rona [2].

Tperuit komnoneHT — 3kcnepTHoe UHTEPBHIO (INT-01) ¢ TexHMYECKUM TUPEKTOPOM KPYIIHOTO
3acTpoiliiuka AcTaHbl — MPOBEJIEHO B HOJIYCTPYKTYPUPOBAHHOM (hopMmaTe U NpeacTaBiseT coOoi
riyOMHHOE KauecTBeHHoe uccienoBanue [3]. OrpanuueHue: BbIOOpKa GopMHUpOBaTIach MO MPUHIMITY
npoeCCHOHATFHON JOCTYIHOCTH W OTPa)KaeT MPEXk /e BCEr0 MHEHHE BOBJICUEHHBIX CIEIHAIMCTOB
pbIHKa ACTaHBbI.

PesyabraTrel McciaenoBanusi M oOcyxknenue. Pesynpratel B2B-ompoca mnoarsepauiiv
CHCTEMHOCTh BBISIBJICHHOM MpOOJeMbl. YIpPaBICHUECKUI pa3pblB MEX1y TEXHUYECKHMMHU JaHHBIMU
ACKYD wu mponeccamu npuHATHA pemieHui 3adukcupoBaH 88,9% pecnonaentoB. WHrepec k
sHeproaHaauTuke nposiBuin 80% omporieHHbIX. KOHQIUKTE Npu nepenade >KWibs MOATBEPIMIN
74,5%. OTcyTcTBHE TPO3pAayHON aHAJIMTUKU IO 001eaoMoBbeIM Hyx1aM (OJIH) otmernnu 72,7% [2].

IIpumeuarenbHo, 4TO OoJiee ABYX TpeTed pecrnoHAeHToB (65,5%) BbIpa3uiaM T'OTOBHOCTb
paccMmarpuBaTh KOMMepueckoe Lu(ppoBoe pemieHre B ¢opMaTe MOJANUCKUA MPU YCIOBUU PEATbHOU
MHTETPallui C CYILIECTBYIOIMMH cucteMaMu, a 58,2% — TOTOBHOCTb K y4YacTHIO B O€CIUIaTHOM
NUWIOTHOM IpoekTe. Takum o00pa3oM, pBIHOK HE TOJBKO TMOATBEPXKAAET MpodieMy, HO U
JEMOHCTPUPYET FOTOBHOCTB K €€ KOMMEPUYECKOMY PELIEHUIO.

[Mpemnaraemoe pemmenne — Smart Energy Platform (SEP) — co3maércs He kak craprarn ¢ HyJIS,
a Ha 6a3e JelcTBYyIOLIero Ou3Heca ¢ MHOTOJIETHEH ONepallMOHHON 3KCIEepTU30i B cepe sHeproyuéra
KUJIBIX KoMIUlekcoB. Kommnanus-ocHoBaTenb pabotaeT Ha peiHKe ¢ 2018 roma, oOcmyXuBaeT
HECKOJIBKO JIECSATKOB >KMJIBIX KOMIUIEKCOB M paciiojiaraeT noprdeneM U3 AECATKOB ThICSY MpUOOPOB
yuéra. Cpenu napTHEPOB-3aCTPOUIIMKOB — KpYTHENIINe ieBenonepckue komnanuu Kasaxcrana [1].

Konkypenrtnbiii ananu3 oxsBatwil 15 wurpoxkoB psiHka PK m CHIY, Brirouas poccuiickue
PropTech-mmarpopmer (Doma.ai, Ujin OS, Jlomunenna), npousBoauteneii obopymoanus ACKYD
(MUPTEK, Dneprocdepa) u oredecTBeHHbIC pemieHus [5, 6]. CpaBHUTENIbHAs MaTpula MO LIECTH
KpUTEpUSIM — CKBO3HOW OanaHc OT TpaHC(POPMATOPHOM MOACTAHLMHU A0 KBapTUPbI, UHTETpaLUs C
ICKKX mnsa peiaka PK, momnepxkka ¢dopm ynpasnenuss OCU/IIT no 3akonomarensctBy PK,
JoKanu3alnus mojJ mnpaBoBoe moje Kazaxcrana, aBTomMaTH3anusl Nepenadyd Kuibsi U SaaS-Moneinb
MOANNCKM — IIO0Ka3aja, YTO HU OJHO M3 CYILIECTBYIOIIMX DPEIIEHUI HE 3aKphIBAa€T BCE KIIKOYEBBIC
KpUTEPUU OTHOBPEMEHHO.

Poccuiickue PropTech-muiatdopmbl 1eMOHCTPHPYIOT BBICOKYIO 3pPEIOCTh MPOIYKTa, OJJHAKO HE
MMEIOT Ka3axCTaHCKOW JIOKaIu3aluu U He nojanepxkuBaoT ¢popmel ynpasiaenuss OCU/IIT, BBenénubie
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B xoz1e pedopmer KKX 2019-2023 ronos. IIpoussoaurenn obopynoBanus ACKYD pemaror 3agaun
anmapaTHoOro ydéra, HO He OO0ECHeurMBalOT MPOrPaMMHOM HHTErpaluud ¢ YIpaBICHYECKUMU
npoueccamu KiaveHta. SEP 3aHMMaeT HMIy Ha CTBIKE ammapaTHOro ydéra U MpOrpaMMHOIO
yIIpaBJ€HUs, JIOKAIU30BaHHYIO 1O/ MPABOBBIEC M MHCTUTYLIMOHAJIbHBIE peanuu Kasaxcrana.

Smart Energy Platform peanu3oBana xak obnaunas SaaS-monens ¢ jokanu3anueid qaHHbix B PK
U BKJIIOYAeT MATh Moxaynei: (1) ckBo3HOW 3HeprodanaHc OT TpaHCHOPMATOPHON MOJCTAHIIMU IO
KBapTHPBI C KOHTPOJIEM TMOTEPh HA KAXJIOM YPOBHE MH(PPACTPYKTYpPHI; (2) aHATUTHUKA TMOTPEOJICHUS C
npopuIIMU Harpy3Kkd, OOHapyKEHUEM aHOMAaJIUN U COOBITHIMHBIM MOHHMTOPHUHIOM MO oO0beKTaM; (3)
pernmamMeHTHoe ymnpasiieHue odmenoMoBeiM mnotpedbnenuem (OJJH) ¢ mpo3paunoit anamutukoi; (4)
aBTOMAaTH3alMsl Tepeayl KUibsi ¢ UU(POBBIM aKTOM ImepeAadu M aBToduKcanuei mnokazanuii; (5)
uHTerpanus ¢ yaétasiMu cucteMamu kireHToB (1C:2KKX, BIM/UNO, ERP) uepe3 APIL.

[IpuHnMnUansHO BakHO, 4TO MuiaTopma He 3ameHseT cymiecTBytomue cuctembl ACKYD, a
BBIMOJIHSAET (PYHKIUIO MHTEIPAIIMOHHOTO CIIOS, IpeBpaliasi TeXHUYECKHE JaHHbIE B YIPAaBICHUYECKYIO
LEHHOCTb JUISl 3aCTPOMIIUKOB U YIPABJISIOIUX KOMIAHUH.

busznec-Monear M ¢GuHAHCOBAsg YCTOMYMBOCTB. MOzelIb MOHETH3alMH IIOCTPOEHA Kak
COYETaHHME PA30BOrO IJIATEXka 32 BHEAPEHUE U €KErOJHOM MOIMUCKU Ha 00BeKT. ['00Bas cTOMMOCTh
MOANUCKH cocTaBisieT MeHee 10% OT THNMMYHBIX KalWTANIBHBIX 3aTpaT KJIMEHTa Ha 000pyJOBaHUE
ACKYD, uto nozunnonupyer SEP kak 3KOHOMHUYECKH JOCTYIIHYIO IPOIPAMMHYIO HAJICTPOMKY Haj
yKe OIJTa4eHHOW MHPPACTPYKTYPOU.

HOHuuT-3k0HOMHKA TpOEKTa JIEMOHCTPUPYET BBICOKYIO 3((EKTHUBHOCTh: COOTHOIICHUE
coBokynHoi wneHHoctu wiueHta (LTV) k croumoctu ero mnpusinedenuss (CAC) mnpesbliaer
oTpacieBoii Oenumapk B2B SaaS Gonee uem B necsiTh pas, a CpoK BO3BparTa 3aTpaT Ha MPUBICUYCHUE
OJIHOTO KJIMEHTa cocTaBiisieT MeHee aAByx MecdaueB. Huskuii CAC o00bscHsAeTCs KOHBEpcuein
neicTByromero noprdens KIMeHTOB MaTepUHCKONW KoMmMmaHuH, a Bbicokuil LTV — kputuueckoit
BAKHOCTBIO MPOAYKTA JJIs1 OIEPALMOHHON JEATENbHOCTH 3aCTPOMIIUKA.

®dunancoBas Mojenb npoekta nocrpoeHa Ha DCF-merone [7] ¢ KoHCepBaTMBHOM CTaBKOM
JUCKOHTUPOBAHMSI, MpeBbIIIaionieii 6a3oByo craBky HarmumonanmpHoro 0anka PK Ha 2 mpoueHTHBIX
nyHKTa. [IpoeKT JEeMOHCTpUPYET TOJOXKHUTEIbHYI0 YHUCTYI0 MpUBENEHHYI0 CTOMMOCTh (NPV),
BHYTPEHHIOI HOpMY 10X0HOCTH (IRR), MHOrOKpaTHO NMPEBBIMIAIONIYIO CTaBKY JAUCKOHTUPOBAHUS, U
CPOK OKYNaeMOCTH MeHee 24 MmecsueB. TpExieTHU IUIaH mpenoiaraeT MOCTENIEHHOE HapalluBaHue
KIIMEHTCKOM 0a3bl ¢ BBIXOZOM Ha ONEPALMOHHYIO IPUOBUIBHOCTD YXKe BO BTOPOIi ro/I.

YcTolunuBOoCTh (PMHAHCOBOW MOJEJIM TPOBEPEHA CTPECC-TECTOM M0 MATH NECCUMUCTUYHBIM
CLICHapusM: yanuHeHue nukina B2B-cnenku, BBeAeHHME KOPHIOPATUBHOIO NOAOXOJHOTO Hajora Ipu
OTMEHE JIbIOTHOrO pexuma, pocT (onga omarel Tpyaa WT-cnenumanucroB, 3amMesyieHue
KOMMEpUYECKOT0 MaclITaOUpOBaHMs U TOBBIIIEHWE CTaBKU IMCKOHTHpPOBaHUS. B 4eThIpéX u3 maru
CLIECHAPHUEB MPOEKT COXpaHAET MOJOXKUTENbHbIH NPV. KpuTudeckum sBIsSE€TCS TOJBKO CLEHApH
CYLIECTBEHHOI'O 3aMEJUICHHsI TNPUBJIECYEHUS KIUEHTOB, 4YTO OIpPEAEIAeT KIKYEBYIO YA3BHUMOCTh
MIPOEKTa KaK KOMMEpPYECKY10, a He (pruHaHCOBY10. CTpaTerusi CHIXKEHUs JaHHOTO PUCKA CTPOMUTCS Ha
KOHBEPCHUH JIeHCTBYIOIIEro NOpT(dhess MaTepUHCKOW KOMITAHUH.

Matpuiia pHUCKOB BKJIIOYAE€T JE€BATh HWIACHTUQUIMPOBAHHBIX PHUCKOB, MATh U3 KOTOPBIX
KOJIMYECTBEHHO NPUBS3aHbl K CTpPECC-TECTy. TpH NPHUOPUTETHBIX PUCKA — CHUXKECHHE TEMIIOB
YKUJIMIIHOTO CTPOWTENbCTBA, JIMHHBIN ki B2B-cnenku u poct croumoctn MT-cnennanucTtoB —
UMEIOT HAMBBICIIMM PEUTUHI IO MPOM3BEIEHUIO BEPOSITHOCTH U BO3xaelcTBUA. OCHOBHAs CTpaTerus
MUTHUTALMA — KOHBEpPCHUS JIEHCTBYIOIIETO MOPTQess KIUEHTOB, YTO CHI)KAET 3aBUCHUMOCTh MPOEKTa
OT IIPUBJICUEHUS HOBBIX KJIIMEHTOB HA HA4YaJbHOM JTarle.

PESTEL-ananm3 BHemHeH cpenbl CBUACTEILCTBYET O OJIATONPHUATHOCTH YCIIOBUH IS 3amycKa
npoekta. [lomutudeckue (akTopbl BKIIOYAIOT TOCYNApPCTBEHHYIO TMporpaMMmy IH(pOBH3AINH,
noanaepkky vHunMatuBel Smart City U HamuyuMe cTaHaapra «ITaJoH». DKOHOMHUYECKHE (PaKTOPHI
XapaKTEpPU3yIOTCSl aKTUBHBIM BBOJIOM JKWJIbSl B ACTaHE M HaJIMYMEM TEXHOJIOTMUECKHUX MapKOB C
JIBTOTHBIM HAJOTOBBIM pexxuMoM. ConuanbHble (GaKTOpbl OMPENesIOTCS POCTOM 3alpoca HACEIEeHUS
Ha TPO3payHOCTh KOMMYHAQJIBHBIX HAUMCIEHWH W  He3aBepwiéHHOM pedopmoit  OCHU/IIT.
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TexHonornyeckre MpeArnoChUIKH BKIIOYAIOT 3pEIyI0 00JauHy0 HHPPACTPYKTYpY, JocTyrnHOCTh API-
UHTErpanuii u nporpamMmmy mozepuuzaun ACKY3 na 2026-2028 roasi [8, 9, 10].

3akiaouenue. I[IpoBenéHHoe wWccleAOBaHHWE TMO3BOJISET CHOPMYIHPOBATH  CICAYIOIINE
OCHOBHBIE BBIBOJIBI.

Bo-niepBbIX, ynpaBieHUECKUN pa3pblB MeXAy TeXHUYecKuMHU naHHbIMU ACKYD u npoueccamu
NPUHATHS pelieHuil peaneH u u3Mepum: 8—12% mnpubopoB yuyéra Ha TUINUYHOM OOBEKTE
(GYHKIMOHMPYIOT BHE aBTOKOHTpoMs, 88,9% crmenmanucToB pbhIHKA MOJITBEPKAAIOT HAJIHMYUE
npo6emsl, a 74,5% QUKCUPYIOT peryisapHble KOHGIUKTHI IPU Mepeiade KUibsl.

Bo-BTOpBIX, PBIHOK JAEMOHCTPUPYET T'OTOBHOCTh K KOMMEPYECKOMY IHM(PPOBOMY PpEIHICHUIO:
0osee IBYyX TpeTel OMPOIICHHBIX CHEIHAIMCTOB IOTOBHI paccCMaTpUBaTh MOJEIb MOJIMUCKHU, a Ooyee
IIOJIOBUHBI — y4aCTBOBATh B IIUJIOTHOM IIPOEKTE.

B-Tperbux, KOHKypeHTHasi Humia Jokanu3zoBaHHoro PropTech-pemienuss c¢ sHepreTuyecKkum
aapom B PK cBobomna. Hu omno u3 15 mpoananmsupoBanHbix pemienuid peinka PK u CHIT ne
3aKphIBAET BCE KIIOYEBBbIE KPUTEPUU OJHOBPEMEHHO: CKBO3HOH 5SHEprodasaHC, HMHTErPalUi0 ¢
Ka3aXCTaHCKUMHU YYETHBIMU CHUCTeMaMH, noaaepxky ¢opm ympasnenuss OCHU/IIT u aBromaruzanuio
nepeaadn Kuibsl.

B-uetBEpThIX, QUHAHCOBas MOJENb NPOEKTa YCTOMUYMBA: YEThIpE U3 IISITU CTPECcC-CIIEHapUEB
COXPAHSIOT IMOJIOKUTEIBHYI0 YUCTYH0 MPUBEAEHHYIO CTOMMOCTb, a KJIHOYEBas YA3BUMOCTb HOCHUT
KOMMEpUYECKHH, a He (PMHAHCOBBII XapakTep.

B-nateix, Hanmuuue JEHCTBYIOIIEW OINepanroHHOW 0a3bl ¢ MHOTOJETHEW HSKCHEepTU30i u
noprgeneM KIMEHTOB O0ECIEeYMBAET YHHUKAJIbHYIO CTAapTOBYIO IIO3ULUIO sl Pa3BEPTHIBAHUS
1aT(OPMBI.

ConuasnibHass 3HAYUMOCTh IIPOEKTa OMNpelNesieTcs TeM, 4YTO aBTOMAaThyecKas QuKcanus
MOKa3aHUW MpH TMepeaaye KBapTHPbI HCKIIOYAaeT OCHOBaHUS Uil CyA€OHOTO Cropa, a Mpo3payHbId
OanmaHc 00IEIOMOBOrO MOTPEOJICHUsT YCTpaHsIeT KOH(IUKTHI MEXKAY YIPaBISIIONICH KOMIaHHEeH U
xuiablaMu. [lepcrnekTuBbl MambHEUIIUX MCCIEIOBAHUM CBSI3aHBI C OSMIMPUYECKON ampolarueit
MUJIOTHOTO BHEJIPEHHs,, MOHMUTOPUHIOM KIIFOUEBBIX MoOKa3aTened 3(PGEeKTUBHOCTH U PACIIUPEHUEM
reorpaduu MpoeKTa Ha Apyrue peruonsl Kazaxcrana.
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COLMAJIBHOE NPEANPUHUMATEJIBCTBO KAK HHHOBAHHOEIHI)IFI .
NHCTPYMEHT IICUXOOMOINOHAJBHOU NOAAEP)KKW MATEPEU JETEU C
OCOBBIMU IOTPEBHOCTSAMM B PECIIYBJIUMKE KA3AXCTAH

Omipzanu Kancas Omipzanukvizol
Crywamens npoepammvt MBA Bovicuwetl wikonvl buzneca
Magsut Narikbaev University

AHHOTANUA

CraThsl TOCBSIIEHA aHANIM3y IMOTEHIMANa COLUUAIBHOIO MPEeINpPUHUMATEIbCTBA B KadyecTBE
WHHOBAIlMOHHOTO HMHCTPYMEHTa pEIeHHs NpoOJIeMbl ICUXO3MOIMOHAIBLHOTO BBITOPAHUS U
COLIMAJIbHOW HW3OJSIIMM  MaTepei, BOCHUTHIBAIOIIMX JIeT€ll C MHBAIUAHOCTBIO U OCOOBIMU
oOpa3zoBaTenbHBIMU NOTpeOHOCTSIMH. Ha OCHOBE TEOPETHYECKOTO OCMBICICHUS KOHIICTILUI
COLIMAJILHOTO TMPEeANPUHUMATEIbCTBA, KPUTUYECKOTO0 0030pa MEKIYHApOJHOTO ONbITA W JAaHHBIX
roCyJapCTBeHHOH cTatucTuku PecmyOnuku KasaxcTan 000CHOBBIBaeTCS 1EI€CO00Pa3HOCTh Pa3BUTHS
TUOpPUAHBIX OW3HEC-MOJeNeld, OPraHUYHO COYETAIOUIMX COLMAIBHYI0 MHCCHUI0O C MPHHIMIIAMU
¢uHaHcoBol ycroiumBocTH. Oco0oe BHHMAaHWE YIEISCTCS BOMPOCAM aaNlTallHd 3apyOeKHBIX
MPAKTUK  B3aMMOIIOMOIIM  pPOAUTENEH K  COLNUAIbHO-DKOHOMUYECKHM,  KYJIbTYpHBIM U
WHCTUTYLIIMOHAJBHBIM ~ peanusaM  coBpeMeHHoro  Kaszaxcrama.  PesymbraThl  mcciieZjoBaHUS
CBUJCTEIHCTBYIOT O COOTBETCTBHM JAHHOT'O HAMpPAaBIEHUS MPUOPUTETAM TFOCYAAPCTBEHHOM MOIUTUKU
B cpepe MHKIIIO3UH U €T0 3HAYUTEIHHOM MOTECHIMAIIE TSl YKPETIJICHUS CEMEUHOTO 0JIarOnoTydusl.

Tyitingeme

Makana myreaekTiri 0ap >koHe epekiie OiTiM Oepy KaxeTTulikrepi 6ap Oamamapasl Topouenen
OTBIPFaH aHaJapAbIH TICUXOAMOIMOHANIBl KYHIN Kadybl MEH OJEYyMETTIK OKIIAayJIaHy MACENeciH
HICNIy1iH MHHOBALUSAJIBIK Kypajibl PETiHAE 9JICYMETTIK KOCIMKEPIIKTIH QJIEYEeTiH TaljayFa apHajFaH.
OJIEyMETTIK KOCIKEPIIiK TYKBIPhIMIaMaIapblH TEOPUSIIBIK TYPFBIIAH TYCIHY, XaJIbIKApaIbIK TOKiprOe
MeH Kazakcran PecnyOnuKachlHBIH MEMIIEKETTIK CTaTHMCTUKACBIHBIH JI€PEKTEPIH CBHIHM TYPFbIIAH
Kapay HETI3IHJE SJIEYMETTIK MHUCCHUSHBI KapKbUIBIK TYPAaKThUIBIK KaFUAATTapbIMEH YWIIECTIPETIH
ruOpuATI OM3HEC-MOJENbAEPAl JaMBITYABIH OPBIHIBUIBIFEI HETi3[enenl. ATa-aHaJapJblH e3apa
KOMET1HIH IIEeTeNIIK TaxKiprOenepiH Ka3ipri KazakcTaHHBIH leyMETTIK-9KOHOMUKAIIBIK, MOJIEHU KOHE
MHCTUTYLIMOHAJ/IBIK IIBIHABIKTApbIHA OeliMey MocelelepiHe epeKile Hazap ayJaapbluiaabl. 3epTTey
HOTIDKENIEPi OCHI OAFBITTHIH MHKITIO3US CAJIACHIH/IaFbl MEMJICKETTIK CasCaTThIH 0aChIMIBIKTaphIHA )KOHE
OHBIH 0TOACBUIBIK 9JI-AyKATThl HBIFANTY YIIiH eJeyli aJieyeTiHe COUKECTITH KepceTe .

Annotation

The article is devoted to the analysis of the potential of social entrepreneurship as an innovative
tool for solving the problem of psychoemotional burnout and social isolation of mothers raising
children with disabilities and special educational needs. Based on a theoretical understanding of the
concepts of social entrepreneurship, a critical review of international experience and data from the
state statistics of the Republic of Kazakhstan, the expediency of developing hybrid business models
organically combining the social mission with the principles of financial stability is substantiated.
Special attention is paid to the adaptation of foreign practices of mutual parental assistance to the
socio-economic, cultural and institutional realities of modern Kazakhstan. The results of the study
indicate that this area corresponds to the priorities of state policy in the field of inclusion and its
significant potential for strengthening family well-being.

KiroueBbie ciioBa: CONHAJIBHOC MPECANPHUHUMATCIIBCTBO, IMCHUXOOMOIMOHAJIbHAA IOJACPIKKA,
MaTepu ,I[eTeﬁ ¢ 0COOBIMH HOTpe6HOCT$IMI/I, O9MOIHNOHAJIIBHOC BBII'OPAHUC, ceMenHas HWHKIIIO3U,
rubpuanbsie mozenu, Pecmy6onuka Kazaxcran.

B ycnoBusix COBpeMEHHBIX COLMalIbHO-ZieMorpaguueckux TpaHchopmanuii mpobiema
KOMILJIEKCHOH MOAACPIKKHN ceMeﬁ, BOCIIUTBIBAKOIIIUX )IeTefI C MHWHBAJIUWJIHOCTBHO U 0COOBIMU
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00pa3zoBaTeNbHBIMU MOTPEOHOCTSIMH, MPHOOPETaET 0COOYI0 HAyYHYIO M NMPAKTHUYECKYI0 3HAYUMOCTb.
CormacHo ouIManbHBIM CTAaTUCTHYCCKUM JaHHBIM, Ha KoHer 2025 roma B PecnybOnuke Kazaxcran
YUCJIEHHOCTh JETeM C HHBAJIUAHOCTBIO COCTaBUJA OKOJO 117 ThICAY YeNOBEK, YTO COCTaBISAET
npumepHo 15,7 % oT ob1ero KoinyecTna JHl] ¢ HUHBAIUIHOCTBIO, KOTOPBIX Oosee 743 Teicsau [1; 2].
Marepu n1aHHOW KaTeropuu AETell HEepelKO CTATKUBAIOTCS C XPOHUYECKUM CTPECCOM, TIyOOKOM
COLIMAJIBHOW M30JISILIUEN, MaTEPUAIbHBIMU 3aTPYIHEHUSIMHU U MOBBIIIEHHBIM PUCKOM 3MOLMOHAIBHOTO
BBIFOPAHMS, YTO OKA3bIBAa€T HETaTMBHOE BIUSHHE Ha Oyaromnoiyyne Bced ceMbu M 3((HEeKTUBHOCTH
(GYHKIMOHUPOBAHMSI CHUCTEMBbl COLMAIbHOW 3amuThl. HecMOTps Ha akTUBHYIO peanu3aliio
rOCYJapCTBEHHBIX MporpaMM B chepe HWHKIIO3UH, CYIIECTBYIOIIME MEphl TOJJACPKKH HOCAT
MPEUMYIIECTBEHHO (PparMEHTApHBIA XapakTep M HEJOCTaTOUYHO YUMUTHIBAIOT MCUXO3MOIMOHAIBHOE
COCTOSIHME poJuTENeld. B 3TOM KOHTEKCTE coLManbHOE NPEAIPUHUMATENBCTBO PACCMaTPUBAETCS KaK
MEPCIEKTUBHBIM MHHOBALMOHHBIN MEXaHU3M, NO3BOJISIIOIIUN TAPMOHUYHO COYETATh PEIIEHUE OCTPBIX
COIIMAJIBHBIX 33734 C 00ECIeYeHUEM JIOJITOCPOYHON 3KOHOMUYECKOH YCTOWYMBOCTH MPOEKTOB. Llennb
HACTOAIIEH CTaTbM 3aKIIOYAeTCsl B TEOPETUYECKOM OOOCHOBAHHWU BO3MOXHOCTEH MPUMEHEHUS
THOPUIHBIX MOZETECH COIUATbHOTO MPEeIIPUHUMATENBCTBA JUII OKa3aHUS MCHUXOIMOIMOHATIBHON
MOAJEPKKH MaTepsM JeTed ¢ ocoObiMu MoTpeOHocTsAMU B ycinoBusix Pecrnybnuku Kazaxcras.
Kareropus «couuanbHOe NpeANPUHUMATENIBCTBO» IMPEJCTaBISIET COOOM OTHOCUTEIBLHO HOBOE, HO
JUHAMUYHO DPA3BUBAIOLICECS] HAIpPaBJIEHUE B SKOHOMHMYECKOM M couuanbHOW Teopuu. k. [duc
OIpesieNsieT €ro Kak MHHOBALIMOHHYIO JESATENIbHOCTh, HAIpPABICHHYIO Ha CO3JaHHME OOIIECTBEHHOMN
LIEHHOCTU TOCPEACTBOM YCTOMYUBBIX PBIHOYHBIX MexaHu3MoOB [3]. M. HOnyc, pa3BuBas naHHYO
KOHLEMIMIO, BBEJ NOHSTHE «COLMAJIbHOrOo OW3HECa», B paMKaxX KOTOPOIrO reHepupyemas MpHObLIb
MOJIHOCTHIO MJIM YaCTUYHO PEUHBECTHPYETCS B PEIICHHUE COIMANBHBIX MPOOJIeM, a He paclpeensercs
cpenu Bianenbles [4].

CoBpeMeHHasi Hay4dHasl JUTEpaTypa BbIACISET TPU OCHOBHBIX MOJAXO0/Ja K HMHTEpPIpETaluu
COLIMAJILHOTO TPEANPUHUMATENBCTBA: MHCCHOHEPCKHI C TpeodialaHeM COLUAIbHOW MHUCCHUH,
KOMMEpPYECKHH, OpHEHTUPOBAHHBIH Ha (MHAHCOBYIO CaMOJOCTAaTOYHOCTb W  THOPHIHBIN,
MpEeANoJaralouMi ONTUMAJIbHOE COUYETAHHWE COLMAIBHOM M HKOHOMHYECKOM IEeHHOCTH. MMeHHO
THOpHUIHBIE MOJICNH TPEACTABIAIOTCS HanOoJee NePCIeKTHBHBIME ISt chephl MOAICPKKH YI3BUMBIX
KaTeropuil HacesJeHHus, MOCKOJIbKY OOecleynBaloT OallaHC MEXAY COLUUaTbHOW 3((EKTUBHOCTHIO U
(UHAaHCOBON YCTOMUYMBOCTHIO. TeOpeTHUECKON OCHOBOM aHaan3a MCHUXO3MOLMOHAIBHOTO COCTOSHUS
poIauTenel BBICTYNAIOT TpaH3akTHas Mogaenb crpecca P. Jlazapyca m C. DonkmaH, a Takxke
MHOroakTopHass  KOHLENIMS 3MOLMOHaIbHOro Bblropanuss K. Macmau. Omnupuueckue
UCCIIEIOBAHMS PETYJISIPHO JIEMOHCTPUPYIOT, YTO POAMUTENN JAEeTed C OCOOBIMH TOTPEOHOCTIMHU
XapaKTepU3yIOTCS  3HAYUTENbHO Ooyiee BBICOKMMH  IIOKa3aTeNIMU  XPOHHUYECKOIO  CTpecca,
TPEBOKHOCTU M CHHJIPOMa SMOLMOHAIBHOTO BBITOPaHMsI IO CPAaBHEHMIO ¢ oOuiel nmomymsmuei [5; 6].
B ka3zaxcTtaHCKOM KOHTEKCTE JaHHas MpoOiemMa ycyryossercs KyJbTypHO-CHEHUPUIECKUMU
¢akTopamu, B YaCTHOCTH, YCTOHYMBOI cTUrMaTh3anueil oOpalieHus 3a ICUX0JI0rMYECKON MOMOIIbIO,
a TaKK€ BBIPAKEHHBIMM PETMOHAJIBHBIMU JUCIPONOPLUUSIMUA B JTOCTYIHOCTH CIIEHUATH3UPOBAHHBIX
YCIIYT.

MexnyHapoiHas TMpakTHKa HaKONMWJIA 3HAYUTENbHBI apceHan J(PQEKTUBHBIX MoJesen
NOJIEPKKH poauTenei onekyHoB. OHON U3 Hanbosee MpU3HAHHBIX sIBIseTcs nmporpamma Parent to
Parent USA, peanu3yroliasi IPUHIIAIT B3aHMOIIOMOIITH «POJUTENIb — POTUTEIIIO», B paMKaxX KOTOPOU
OIBITHBIE MAaTE€pPH OKAa3bIBAIOT MHIMBHUAYATbHYIO SMOIMOHAIBHYIO U MH(OPMAIIMOHHYIO MOAIEPKKY
CEMBbSIM, HEJIAaBHO CTOJIKHYBIITUMCS C TUArHO30M peOeHka [7]. Jpyroit ycnenrHoi MOJebI0 BRICTYTIAaeT
nannmatuBa Nancy’s House (CILHA), mpennararomias KpaTKOCPOUYHBIE PETPUTHI JUIsI ONEKYHOB C
COYETAaHHEM OTJIbIXa, MEIUTALMU U TEPaleBTHUUECKUX IMPAKTUK, YTO CIIOCOOCTBYET CYIECTBEHHOMY
CHI)KEHHIO YPOBHSI AMOLIMOHAJIBHOIO BhIrOpaHus [8]. AjmanTanusl yKa3aHHBIX NPAKTUK K YCIOBUSAM
Pecy6mukn  Kaszaxcran tpeOyeT THIATENBHOTO YydYeTa HAlWOHAIBHOW CHenu@UKH, BKIFOYAs
neMorpaduueckie TeHISHIIMY, COLUATbHO-3KOHOMUYECKHE TUCTIPOTIOPIIUH, KYJIbTYPHbIE TPAJAULIUN U
CTpaTernyeckue MPUOPUTETHl TOCYIApCTBEHHOW NOJUTHKU. BaXKHBIMM OpHEHTHpaMH B JaHHOM
nporecce BbICTymarT KoHuemnius MHKII03UBHON monutukn Pecryonuku Kaszaxcran na 2025-2030
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ronel [9] u Konuenuus «/letn Kazaxcrana» na 2026—2030 rozpl, akuEeHTHUPYIONIME BHUMaHHUE Ha
co3aaHuu 0e30apbepHON Cpelibl M KOMIUICKCHOM TOMIJIEPIKKE CEMEH.

UccnegoBanue HOCUT TEOPETUKO-TPUKIIATHON XapakTep HU OCHOBAHO HA KOMIUJIEKCHOM
MCIOJIb30BAaHUU CIEAYIOLUIUX METOJOB: CPABHUTEIbHO-COMOCTABUTEIbHBIA aHATIN3 MEKIYHAPOIHBIX U
OTEUECTBEHHBIX MOJICJIC MOJJACPKKH CEeME; KOHTEHT-aHaJIU3 HAy4YHOW JUTEpaTypbl, HOPMATUBHO-
MIPABOBBIX JIOKYMEHTOB M CTaTUCTHYECKHUX JAaHHBIX; 0000IICHHUE JIyUIIUX MPAKTUK; a TAKKe dJIEMEHTHI
pUCK-aHaJIM3a JJis OIICHKH TOTCHIMada THUOPHIHBIX MOJENEH B Ka3aXCTAaHCKHUX YCIIOBHUSX.
[IpoBeneHHbI aHANIW3 CBUIETENLCTBYET O JUHAMHYHOM pa3BUTHM CEKTOpAa COLMAILHOTO
npeanpuHuMarensctBa B PecnyOnuke Kaszaxcran. Ilo coctosHuio Ha konen 2025 roga B peectpe
CyOBEKTOB COLMAILHOTO MpealpUHUMATEIbCTBA ObLIO 3apeructpupoBaHo 1431 mpeampusitue, 4to
MOYTH B JIBAa pa3a MPEBBIIAET MoKazarenu mnpeabiaymero roaa [10]. Bmecte ¢ Tem mnpoekTsl,
L[EJICHANIPaBICHHO OPUEHTUPOBAHHBIE HA IICHUXOSMOIMOHAJIBHYIO TOJJIEPKKY Marepeil aered ¢
0COOBIMU TIOTPEOHOCTSIMH, OCTAIOTCS KpailHe HEMHOTOYMCICHHBIMU, YTO (DOPMHUPYET CYIIECTBEHHYIO
HUIIY [ WHHOBAIIMOHHBIX penieHuil. ['mOpuaHble MOAENN COLNHUANbHOIO MpEeANpPUHUMATEIHCTBA
MO3BOJISIFOT 3 (EKTUBHO COYETATh PA3IUYHBIE UCTOYHUKHA (PUHAHCHPOBAHUS — I'PAHTOBBIC CPECTBA,
roCy/IapCTBeHHbIE CYOCHAMH, IOXOJbl OT IUIATHBIX YCIYyr, KOPIOPAaTUBHBIE MapTHEPCTBA U
kpayndaaguar. K duciy HMX KIFOYEBBIX NPEUMYIIECTB OTHOCSTCS BO3MOXXHOCTh ITHPOKOTO
MacCIITaOHOTO OXBaTa MOCPEACTBOM HU(PPOBBIX TEXHOIOTHM, AKTUBHOE BOBIIEYCHHE CAMUX POJIUTENEH
B MPOIECC OKa3aHUs yCIIYT, a TAKXKE BBICOKAsI CTEIIEHb COOTBETCTBUS CTPATETHYECKUM MPUOPUTETAM
roCy/1apCTBEHHOW MHKJIFO3UBHON TOJUTHKH.

OcHOBHBIE BBI30BBI CBSI3aHBI C COXpaHEHHWEM (MHAHCOBOW 3aBUCHUMOCTH OT T'PAHTOB, PUCKOM
po(ecCHOHABHOTO BBITOPAHUsSl CHEIUAINCTOB, PEryISTOPHBIMU TpaHCPOpMAIMsIMHU, B TOM YHCIIE
pedopMoil  HalmoroBoro aaMHHHCTpHpoBaHUs 2026 TOMA, W YCTOHYHMBOW COIMOKYJIBTYpPHOM
CTUTMaTHU3allMel TCUXoJornyeckoil momomu. llpeomonenue naHHBIX OapbepoB BO3MOXKHO Uepe3
IUBepCcU(PUKAIIO0 UCTOYHUKOB J0XOJ0B, (pOpMHUpOBAaHUE pe3epBHBIX (DOHIOB, BHEIPEHUE CHUCTEMBI
CYNEpPBU3UU U MTPOBEACHUE CUCTEMHBIX ITPOCBETUTEIbCKUX KaMITaHUMN.

CommanbHoe NPEINPUHUMATENBCTBO 00Ja/1a€T 3HAYUTENBHBIM TOTEHIMAIOM B KauecTBE
WHHOBAIIMOHHOTO MEXaHHM3Ma TICUXOAMOIIMOHAIILHON TOJACPKKM Marepel Jereil ¢  0coObIMHU
notpebHocTsIMU. TeopeTnueckoe 00OCHOBaHHME THOPUIHBIX MOJENeH W KPUTHYECKHM aHalu3
MEXIyHApOIHOTO OTBITA MOJATBEPKIA0T UX BBICOKYIO aJallTUBHOCTh K COITHATBHO-9KOHOMHYECKUM U
WHCTUTYLMOHANBHBIM peanusiM PecmyOnuku Kazaxcran. Pa3BuTwe nanHoro HampaBieHust Oynaer
CIOCOOCTBOBATH HE TOJBKO CHIKEHUIO YPOBHS SMOIIMOHAIBHOTO BBITOPAHUS U COITUATBHOU M30JIAIINH
[[eJIeBON TPYIIBI, HO U JallbHEHIIIeMy YKPEIUIEHHI0O OCHOB MHKJIIO3MBHOTO obmiecTBa. [lepcriekTuBbl
MOCJIEYIONINX HCCJIEIOBAHUM CBs3aHBI C OSMIIMPUYECKOW arpoOanuei MHIOTHBIX MPOEKTOB,
MIPOBEJICHUEM JIOJITOCPOYHOTO MOHUTOPUHTA UX 3(PPEKTUBHOCTU C UCTIOTH30BAHUEM BAIUIUPOBAHHBIX
MICUXOIMATHOCTHYECKUX MHCTpyMeHTOB Maslach Burnout Inventory, GAD-7, a Ttakxe pa3paboTkoin
PEKOMEHIalluii TI0 COBEPILIECHCTBOBAHUIO MEXAHU3MOB TOCYJAPCTBEHHOW MOJJEPKKH COLUAIBHBIX
MpeanpHusATH B cpepe ceMeHON MHKITIO3UH.
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KBITANIBIH LUIE OHIPTHAETT KA3AK KOHE O3T'E DTHOCTAPIBLIH JOCTYPII
OH OHEPI: STHOMY3bIKATAHYJIBIK 3EPTTEYJIEPTE LIOJY

Maeucmpaum bakoaynem Anzvic

OHEPMAaHy EblNLIMOAPbIHLIH

Kanouoamui, npogpeccopvi Myxwvtues T.K.

I 2Kypeenoe amvinoazel Kazax yimmulK oHep akademMuscyl,
Anmamul, Kazaxcman

Tyitingeme

byn makama Kpitaiinein leiakan Lie eHipiHAeri Ka3ak, YWFBIP, MOHFOJI >koHE cibe (mm0d)
WITTApBIHBIH JSCTYPJl XaJbIK SHIEPI MEH MY3BIKAJIBIK MYpachlHA >KacalfaH FbUIBIMU 3€pTTEyJepal
IIOJIBIT ©TeAl. 3epTTeyaiH 0acThl Ha3apbl — OCHI OHIP/AETI €H HETi3r1 YWIT CaHAJIaThIH Ka3aK XaJIKbIHBIH
OH eHepiHe aynapblIajabl. [1e Ka3aKTapbIHBIH XaJblK OHIEPIHIH MY3bIKAIbIK MOP(OIOTHICH, JaThIK-
TOHAJB/IIK €PEKIIeIIKTEPI, OIIIEeM-bIPFaKTaphl JKOHE HAKTHI OH YITLIEpi kKeke-keke TangaHansl. Onan
0eJieK, YUFbIp MYKaMbl, MOHFOJIIBIH Y3bIH Oy€HI MEH ci0e MO33USCHIHBIH 3epTTelyiHe FhUIBIMU Oara
Oepiin, 3THOMY3bIKaTaHy TYPFBICBIHAH YJITTHIK MY3BIKATapAbIH KOJIOTHSIIBIK TaMBIPBI (0a3HC JKOHE
caxapa) KapacThIpbLIa/ibl.

Kipicne

Eypasus xypnwirbiablH Kingirigaeri Ine e3eni anrapel (LIsiHxkaHHBIH Lne aliMarbl) — TaOUFaThI
KOPKEM, KOIl YJITTHI MOJCHHUETTIH eXeNri TOFbicKaH MekeHi [1]. Byn eHipme TyparslH Typri
ATHOCTAP/bIH Y3aK YaKbIT O0IBI KaTap eMip cypyl oJapbIH JOCTYPIll OHEPiHIH, 9cipece My3bIKaChIHBIH
KaiiTamaHbac CTWIIH KaJblITacThIpAbl. KpITalibIH My3blka akaJIeMHsUIBIK opTackl Oyn eHipai 1960
KpuTIapAan 6acramn kyieni 3eprreil 6actampl. OChl MaKalaHBIH 0AacThl MAaKCaThl — MY3BIKAJIBIK KOHE
FBUIBIMU Heri3/1e e Ka3akTapbIHBIH XaJblK OHJEpiHEe KeHIHEH TOKTAIBIN, OAaH KeWiH YUFbIP, MOHFOJ
XKOHE Ci0€ YITTapBIHBIH MY3BIKAJIBIK CPEKIICITIKTEPIH caparray.

Liie aliMarbIHAAFBI TYPJi YITTAPABIH XAJbIK JHAEPi TypaJibl KAJANbI MAFJIyMAaT KJHe
3epTTey HIOJIYbI

Ine eHipiHIH XalbIK 9HJEpl pecypcTapbl eTe Oail. XKeprimikTi 3THOCTapAblH y3aK YakbIT Oipre
eMip Cypyl oJIap/blH MY3BIKAJIBIK JICTYPJIEpiHiH Oip-OipiHE ocep eTyiHe, e3apa CIHICYylHEe abIll KeJl
[2].

3epTTeNy TapUXBI KIHE JKMHAKTAIYbI:

My3bIKanblK ~ MYpaHbl JKHHAy OKyMbIcTapel 1960 >kpuimapiablH — OachlHAa — OacTalijbl.

My3bikaranyimsuiap L3saup [uxya (%’Eiﬁ) MeH Mao 1[3u133H (%2%1‘%) Ine aymarpiHmarsl XaJbIK

OHILLJIEpIMEH CYXOaTTachlll, ayKbIMIbl AaNajiblK 3epTTeyaep Kyprizai. OHbIH HOTHXKECIHIE aTaKThl
eHepra3 AOnyBonu opblHAaraH 12 tontama oH KipreH «llIbiHkaHHBIH Inme yHFBIp XanblK oHIEpi»
YKUHAFBI )KapbIK Kep/i [2].

ConsiMen Katap, 1[3aup Luxya (fBJE%E) men Ban 13z>upans (FEZWE) 1958-1959 xone 1962-

1963 xbuinapsl Ine, TapOarataii skoHe AnTail aliMakTapblH apainan, «Ka3ak XajibIK oHAep1» *KUHAFbIH
Kypacteipasl. Oran 49 meptneni oH, 51 skeke oH xoHe 43 aiThic oHI eHai. Al 1999 XKbIIbl KapbIK

xopreH ipreni «KpITait xanelk onaepinin sxunarsl- Hsixan Tombinaay (FRERBFHIER Fias)
yireipabiH 490, Ka3akTeiy 310 sxoHe cibeHiH 88 oHI KaMThUIIHI [2].

3eprTey HHCTUTYTTAPbI MEH OaFrbITTAPBI:
Kaszipri Tanaa OyJ1 eHipAiH My3bIKaChIH 3epTTeY 1C1 apHalbl FRUTBIMU OPTaJIbIKTap apKbLIbI XKY3€re

acyna. 2012 xbuisl Ine menarorukanbik uacTHTYTH (B ELMSE S FR) xanbman «IlIbiHxkaH Kaszak

MOJIEHHUETI JKOHE YITTHIK KAHFBIPYIBI 3epTTey opTanbirbly (FIBNaFEre XS BRI LA L)
KypbeUIIEI [2]. OpTasiblk FaIbIMIapsl TYpl OareITTapa 3epTTey Kyprizyzae. Meicanbl, Ban 1[3sHpHBIH
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(F5E) «Kazak xanblK oHAEPiHiH TaAThIK-IBIOBICTHIK KaTapuaphIHbIH epekmenikrepi» (1EIEFEraikER
TRAR S BFAE), Xan I0iiMunsnHig (BHE ) Benrp sxoHe Kaszak oHJIEpiH calnbICThIpa 3eprreyi, [y

Scronnin (FEIF#E) morin men oyennin xubuisicysl (1] H3Z$EINER) Typansl eHOeKTepi FHIIBIMH
oprama >xofapbl Oaramanabl [2]. Jom ochl KbUTbI WMHCTHTYT KaHbiHaH «KpiTail cibe Timi MeH

MOJICHHETIH 3€PTTEY OpPTAJIBIFBD) (EP'f;’J{Elin%_jZ{'tﬁﬂ?th”L\}) Jla KYpbUIBIT, cibe Oui MeH oHIepiH
3epTTey KOJIFa aJIbIH/IbL.

1.1ie eHipinjeri Ka3ak XaJKbIHBIH XaJIbIK dH/Iepi K9He OHbIH 3epTTeJryi

Ine Ka3ak aBTOHOMUSIIBIK OONBICHI (OHBIH 1NIiHE TiKeneW KapaiTelH 11 ayman/kKana, coHpai-ak
TapOararaii xoHe AnTail aiimMakTapel Kipeli) — Ka3aKTap €H KeIll IIOFBIpJIaHFaH aiMak. «OneH MeH
KBUIKbl — Ka3aKThIH KOC KaHaThD» JIETe€H XaJIbIK MaKajbl JSCTYPJl KeIIMeli 3KOKYHeae My3bIKaHbIH
KaHIIAJBIKTBl MaHbI3Ibl eKeHiH kepcereni [1]. Kazak xalblK oHIEpiHIH CTWII Y3aK TapUXd Mall
[IapyalIblUIbIFbl MEH KOIIIIes i eMip CaJIThl HET131H/Ie KaIbITaCKaH.

1. XauapIK 9HAepiHiH KiKTelyi ’k9He OPbIHAAYIIBLIBIK TYpJIepi

Ma3myHbIHa Kapai Ka3ak oHjepl OipHele yikeH Tonka oemxineni [1]:

Enbex onmepi: Man Oary, aHIIBUIBIK YCTiHJAE aWTBUIATBIH, XaJBIKTBIH TaOWFaTKa JereH
Maxab0aThIH KOPCETETIH SHJIEP.

Mapnaxk onzepi: Tyran sxepai, KahapMaHap/b! JKbIPIaUTBIH TYBIHIBLIAP.

Maxa66ar onzepi: Kazak (GonbKIoOpbIHAAFEl YIKEH YIECT1 alaTblH, FAIIBIKTAP/bIH CaFbIHBIIIBIH,
AfBIPBUTBICYBIH KOPKEM TIJIMEH JKETKI3€TiH QHJEP.

Cant-nmoctyp auuepi: becik xbIpbl, Toil OacTap, xap-kap, xokray T.0. CoHbIMEH KaTap, KyMOaK
eJICHJIE, IIeXKipe JKBIPJIAPHI )KOHE alThIC OApBICHIHAA OPBIH Cypay SHaepi Oap.

My3bIKanblK epekiienirine kKapail [ne ka3akTapbIHBIH QHIIEpl «OH» KoHE «OieH» OOIbIN eKi
YJIKeH Kareropusira 6emineni [1]:

«On»: byl caHarTarbl TYBIHIBUIAPIBIH TYPAaKThl MOTiHI MEH OEKITUITeH OyeHi, HaKThl aTaybl
Oomanel. Oyap Ouama3oHbl KEH, BIPFAFbl OCEM Opi JIMPUKAIBIK OOJNBINT KeyieAi (MbIcalibl, OenTii
«Kapnpiramy», «Cyiny Kei3» oHuepi). OpblHIANYybl €Ki TYpii: eKe AaybicTa (aKbIPbIH, CO3BIHKBHI)
HeMmece JoMObIpaMeH cyiiemenen (eTe TMHaMHUKabl, KaTaH) alThlIa/bl.

«Onen»: TypakTbl MOTIHI JKOK, OpbIHJAYIIbI COJ COTTErl KaFjaiifa OalIaHbICThI CybIpbIIICAIMA
TYPIHJIE HIBIFApaThIH >KbIpJap. OyeH KYPBUIbIMBI IIaFbIH, KOOIHECE CONIey MHTOHAIUACHIHA KaKbIH 9pi
OipkansinThl kypeni. Herisri opbiHnay ¢opmacel — aiTeic. JlocTypiai «AKbIHIAp aWTBICB» OCBIFaH
HET13/IeIreH.

18.2 My3bIKaJIBIK #KIHE MOP(0JIOTHATBIKKYPbLIBIMbI

3eprreyminep Ban I3aup (T ) xome Iy Scion (Ft M%) xasaxonjepiHiH My3bIKaIbIK

MOp(OJIOTHACHIH TepeH TanaaraH [3, 4, 12]:

Tonanpaix xoHe ynan: Ban L[3sHp Ka3ak oHIEPIHIH Ma)KOP-MHUHOP >KyHecl MEH KBITAMJIBbIK Oec
IBIOBICTHIK (TIEHTATOHMKAJIBIK) KYHEHIH YIITAaCYbIH, YKCACTBIFBIH Oip OipiHe ocep €TKeHIH ailTajbl,
SFHU €ypONasblK OHE KbITAMIbIK KYWEIep/iH BbIKNadbl OONFaHIBIFbIH aliKpiHIaiabsl. Kebinece 7
Hemece 6 AbIOBICTHI JIaaATap KojjaHbliael. Ka3ak oHJepinae *ui Ke3/1eceTiH MupeK ToH (0eMolbl cu
TBIOBICHI) OHTE HAFBI3 «Ka3aku 0osty» Oepeni [1].

I'apMoHus xoHe OyeH KOo3FallbIchl: OyeHHIH Oip HOTaJa KaiiTanaHysl, caTbUlail KeTepilyi Hemece
Tycyl ToH. EH OacThl epekiierniri — TOHHMKaHbl O€KITy YIIIH CyOJOMHMHAHTajbIK (QyHKUHSHBI Oaca
KongaHy [1].

Ommem MeH bIprak: Herisri eki Hemece yII YJECTIK eJIIeMIEp KMl Kypledl MOJMMETpHsFa
aybICBII OTBIPAJIbl. ByJ1 OpbIHayIIbIFa Ce3IMiH epKiH KETKI3yre KeHICTiK Oepei.

OneH KypbUIBICH: e KazakTapsl apad ominmeciHeH TybIHJaraH an(aBuT KoJAaHaAbl. OHIEPIH
MOTIHI 9/IeTTe TOPT TapMaKThl, ap TapMmarsl 11 OysiHbI (3-4-4 Hemece 4-3-4 emmem i) GOIBIT KeJei.
OnHja KalIIbuTbl, €T13 YIKAcTap KOJIIaHbUTA Ibl. OHHIH COHBIHIAFBI 5-8 OyBIHIABI KBICTBIPMA CO3JIEP MEH
celinemiep kUi Ke3/iece/l, oJap Keiie *eKke My3bIKaJbIK OeiMre aifHambin kereni [1].

18.2 Kazak xajbIK 9H1epiHe Tajjgay

«AKTaHayrep» :
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byn on G maxop (coiab Makop) TOHAIBIITIHIAE jKa3bUlFaH. KypbUIBIMBI: HETI3r1 QyeH >KoHe
KaiiblpMaZaH TypaThliH eki OemiMai (opma. JlaaTelKk ABIOBIC KaTapbl 10-pe-MU-(a-CONb-JIs-CU-T0
OoJbIn TaOBUTIATHIH TAOMFU MAXKOp CTHJIIHE Me. OYyeHi caThliail KO3Faiajbl, bIpFarbl €pKiH, HETi31HEeH
KapamnaibiM eJjIIeMre KYpbUIFaH KypJeni eieM. ['apMOHUSUIBIK KO3FalbIChl TOHUKAa-JIOMHUHAHTa-
TOHHKA JKOHE CYOJIOMHHAHTa-JOMHUHAHTA-TOHWKA OarbIThiHIA Okypeni. Illemymi Hykrenepae
CcyO0/IOMHUHAHTaHbI 0aca KOpCeTy Ka3ak oHJIepiHe TOH 0AaCThI CUIIAT.

«Kankarai» :

F maxxop ToHanpAiriHAE *Ka3bpUIFaH Oip OesiMi, 4 ryMakTaH TyYpaThiH oH. KpIcKa oyeHHiH immiHae
(GemMombIi CH) €Ki peT Ke3Aecim, oHTe epeKie KoJopuT Oepeni. by o e cyOqoMUHAHTaTaHTOHUKAFa
aybICy apKbUIBI HET13T1 TOHAJIBIIKTI TEPEH Ce31IMMEH OEKITeIi.

«Au-pany :

3 mryMakTaH TYPaThIH, MAFbIH KOPBITHIHABICKI Oap Oip OemiMai ¢popma. ToHanpairi — d Mmunop (pe
MUHOp), 7 IBIOBICTBI (JIsI-CH-I0-pe-MU-(a-Cob-Jis1). OHHIH EPEeKIIeIITri — OHBIH KYpJeii eJIIeMiHIe.
bip oHHIH imiHAe ceri3mik HOTara Heri3aenareH 8/5 xoHe 8/6 esmieMaepiHIH €pKiH anaMacybl Ka3ak
OHIHIH TaOWFH, NIBIHANWBI OOIMBICHIH KOPCETEII.

«KanaypiibiM-aii»:

OH KymieTTik ¢opmana, E Mukconmumuii maaplHaa ka3putFaH. TOHHKACHl — COJb, 7 JBIOBICTHI
(conb-nsi-cu-n0-pe-Mu-¢a-conb). byl oHAE eypomalblKk MakOp-MUHOp JKyHeciHe TOH OOJFaHbIMEH,
TOHHUKACHI IO HEMeCE Jisi eMeC, COJIb O0IaThIH €PEKIIe apajiac JIAATHIK KYObUIbIC Oap.

«Kambac cumnapy xone «bo3 Topraii» :

MoTiHIIK TYpFBIIaH Oy oHAEPIiH (QHIOCOMUSIIBIK MOHI ©Te TepeH. OH MOTiHJIepl runepOona
MeH MeTadopa apKbUIbl )KACTHIK IIAK MEeH eMip/iH eTKiHIIIriH oeiHenelai. Ocer Oip oH Inme, Anraid,
TapOararaiina Typii MOTIHAIK HyCKajapia OpbIHIana Oeperdi, OWI — Ka3zakK OHICPIHIH «CYBIPHII
CaJMaJIbIKy CHITATBIHBIH 0aCThI KOPIHICI.

1950-60 xwiigapsr 13sansllnxya (8] E %) men Ban 1[3omBans (E % WE) Ine, Tapbararaii,

Aunraiinel apanan «Kazak XaJbIkoHaepi» KUHAFbIH biFap bl [14]. An 2012 sxpuisl e memarorukaibik
WHCTUTYTHI jkKaHbIHaH «LLIBIHKaH Ka3aKk MOICHUET] KOHE YJITTHIK >KAHFBIPYIBI 3€PTTECY OPTAIBIFBD)

ambUIIBL. MyHIa FalsIMap TYPI sxobanap skacayaa: Mbicansl, Xan IOivuns (BB ES) senrp xone

Ka3aK oHjepiH canbicteipea [5], V Lzuuso (2H%I5) ka3akTsiH Bokan eHepiH, an AuJlwxyn (FAHER)
JKacTap apachIH/Iarbl Myparepiik Macesecit 3eprrent [15].

Faneivpap JlroMunp men Croii[lynryannsiy (XIS, RS ) aiitysnma, xasipri Tanma e
Ka3aKTapbIHBIH JQCTYpPJIi ©HEpiHE YJIKeH Kayin TeHin Typ. Meicansl, FOHECKO-ra kipren «AKbIHIAp
alTBICBDY Ka3lp TEK CaxHAJBIK JKapbICTapra FaHa alHanbil O0apazabl [15]. YakpeiT mekreyi (20 MUHYT)
MEH Ka3bulap alKachIHbIH Oaraniaybl aUTBICTBIH XaJbIKTBIK, €pKiH TaOMFaTbiH Oy3ajbl. COHJBIKTaH
FaJIbIMJIap MYpPaHbl «MYpa)kailJIbIK» JEHreiijie FaHa eMec, TaOUFU OpTachlHAA «Tipiedl Myparepiik»
(GBRMEIK) ety xepekrTirin eckeprefi.

18. YHFbIp YITHIHBIH XaJbIK dH/EPi 2KIHEe OHbIH 3epTTeyi

YUFBIp XaJIKbIHBIH JIOCTYPIIl My3bIKaJIBIK ©HEPIHIH ILIIHJIET1 eH KeseMaici api Kypaemici — Mykam

(ZRE8). Kerrait seprreymrici Yoy Lzu (EIF) e3inin 3eprreynepinze (acipece «Mykamy» / { AR )

1)

aTThl MOHOTPaMACHIHAA) YIFBID MyKaMaapbl MeH LIYparThIK (0a3UCTiK) MomeHMeTTiH (£RiMN

OaiiTaHBICHIH TepeH TanaaraH [3].

Oasuc MmonenmerTi :koHe MyKaMHBIH naiga 00J1ybl:

Wxoy L3uniy 3eprreyiHiue, MykaMm (eHoMeHi reorpadusiiblK TYPFBIJAH II6J JKOHE IIeNEeHUTTI
aiiMaKTapJarel 0a3uCTEpAe OMIp CYpeTiH XalblkTapra ToH. QasuCTiK HKOXKyHeneri TaOuFaTThIH
KaTaHJbIFBl aJaMJapAbl e3apa KapbIM-KaTblHacKa, Y)KbIMJacyra utepMmeniereH. COHIBIKTaH Oy
aiiMaKTaFrbl XaJbIK OTBIPBIKIIBI OMIip CAITHIHIA «MOIIpEnTepAe» (KHUBIH, TOW) KUHAIBII, YKBIMJIBIK
MY3BIKQJIBIK 1c-IIapajiap ©TKi3reH. MyHJail JKuUbIHIapAa KbICKa OHJAEP XaJlbIKThIH CYpPaHBICBIH
KaHaraTTaHJblpa ajMaraHIbIKTaH, OH, OU JOHE AacMalThIK MYy3bIKaHbl OIPIKTIPETIH 1pl IMKIIIK
dbopmamarsl MyKamaap ayHuere kemnai [3].
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Oran JKiOek >KONBIHIAFBl cayla KaTbIHACTAphI, TYPJ Kada-MEMIJICKETTEp apachbIHAAFbl MOJCHU
anmacy >xoHe aiHu (Mcnmam >koHE COMBUIBIK) BIKMAmgap Tikened ocep erti. Meicansl, Typnan
MYKaMbIHJIaFbI Kipicrienepae AJUTaHbl YIIBIKTay MOTIHAEP1 kUi ke3neceni [3].

MyKaMHBIH MY3bIKAJIBbIK MOP(}0J10TUsiChI:

XKanpaeik xkikrenyi: Yxoy L3110 MyKaMIIbl «OH-MY3bIKa», «OU-MYy3bIKa» HKOHE «aCHANTHIK MYy3bIKa
Jen KIKTeNll. OH-My3blKa ©3 IIIIHEeH Ce3IMAl OULMIPeTIH JIMPUKAIBIK JKOHE CHOKETTI OasHIaWTHIH
SIHUKAJIBIK OOJIbIN eKire Oeminexdi [3].

dopmackl MEH KYpBUIBIMBI: MyKamaap HETi31HeH €Ki Typii Oomambl: HETi3ri oyeHi e3repill
OTBHIPaTBIH OJIIEMII-BaApUAMSUTBIK UK (Mbicanibl, OH eki Mykam, JlomaH MyKambl) JKOHE TeK
OHJIEP/IiH Ti30eriHeH TypaThiH ¢opMma (Mbicasibl, Kymbut Mmykamsl) [3].

Ycreme enmemaep: Usxoy L3u yiFbIp ocTypiii My3bIKACHIHAAFEI (COHBIH 1ITTHIEC MyKaMIaparhl)
epekie 0ip KyOBUIBICTHI FEUIBIMU aifHAJIBIMFA CHT13/1 — «yCTeMe ememM». by — OyTiH ememMaepain
(MbIcansl, 2/4 Hemece 4/4) inriHe KOCHIMIIA KapThl HEMECe MIUPEK YIAECTIH KOCBUTYHI (MBICANBL, 2 Y2).
By 6arbic TeopusicbiHa OaFbIHOANTHIH epeKIle Kypaesi bIpFak [3].

JlanTeiK epekimenikTepi: Mykamaapnaa OipHelie askTally HOTAJTApBIHBIH OO0ybl, Oip JBIOBIC
NeHreiinae OipHele MUKpPOTOHAAPABIH Katap eMip cypyl, TYpaKchi3/aybiClaibl JbIOBICTAPABIH KOHE
IIMpEK TOHAApAbIH (OedTapan Teplusi HEMEcCe CEKCTa) KOJIJAHBbLIYbl OHBIH UIBIFBIC IE€H OarbiC
MY3bIKACHIHBIH TOFBICYBbIHAH TyFaHbIH Aomnenaeiai [3].

18. MoHF0J1 YITHIHBIH XAJIBIK dH/IEPi KdHEe OHBIH 3epTTeyi

MoOHFOI My3bIKachl TApUXbl MEH OHBIH CTHJIBIIK afMaKTaphIH 3epTTeyie npodeccop Ynanxe (5

EZ’S) enmieyci3 eHOek ciHipai. O31HiH «MOHFOI YITBIHBIH MYy3bIKa TapUXbD) (%EE%%FREE) aTThl
eHOEeTIHAEC O] MOHFOJ MY3BIKACHIHBIH CTHJIBJIK KaJbIITACYBIH YII TapUXW Ke3eHre OO, JIaaThIK-
WHTOHALMSJIBIK CHUIATTapblHa Kapail 8 crtunpaik aiimakka kikredl (Laxap-Ilwmunron, Ixy-Ya,
XynyuOyiip, XopuuH, Yman4dad, Opmoc, Amamans, Oiipar) [4]. On MouFron My3bikaceiH 10 Typi
*aHpra Oemin kapacTeipraH. COHBIH 1IIIHAE €H MaHbI3AbLIApbl — ¥3bIH JyeH (Kﬂﬁ) s)koHe Capbl
(bakchUIbIK) My3bIKACHI.

¥3b1n oyen ({Siff] — Yananay):

VYrnanxke Y3bIH OyeHII «dalla KeIMeNijep MOJACHHUETIHIH Heri3Ti CUMBOJBD) 9pi «MOHFOJIBIK
CTHJIBJIH CHHOHUMI» eIl Oaraaibl.

OnbIH 3epTTEysiepi OOWBIHINA, Y3bIH OYEHHIH BIPFAKTHIK KYPBUIBIMBI (KOHIIETIIHUSACHI) YIII
AIIEMEHTTEH TYPAJIbI:

» bBasHmaymibl TULIIK BIpFAK — CO3/IEP/IiH JKbUIIaM OKBUTYHI.

» JInpuKaIbIK Y3bIH ABIOBICTHIK BIPFAK — OYCHHIH CO3BLIYHI.

» Konoparypansik Hemece «Horynay biprarsl (@%ﬁ’t—t“iﬁﬁ?ﬁ”"ﬁ%) — METU3MJIIK JIIeKeey.

3eprreymi «Horyma» (FEEGHL — omekeil abIObIc, Aipim) TyprepiH (OpILIArTHIK, MOPAEHTTIK
HeMece KaWTapbIMIbl JKOHE TOMEHI1 KaK CYMeK apKbulbl TybIHAAMTHIH Jen sxyienenl. Conpail-ak
OHILIEP/IIH JaybIC KOO TEXHMKACHIH (MbICaNbl, 0ac CyHeK pe30HaHCHI , (anbleT) FUIBIMU TYPFbIIA
cunarTazasl [4].

Bakcouibik (Capbi/lllaman) my3bikachl:

MoHnron 0aKCHUIBIK MY3BIKAChl — KOHE AHIIBUIBIK 3aMaHHBIH CapKBIHIIAFBI. Yiamke «MOHFOI
VITBIHBIH Capbl JIiHi My3bIKachiH 3epTrey» (3R i IRFE M2 = SR 5T) enleringe Gy My3bIKAHBIH
TaburaTtka TaObIHYUIBUIBIKTBI, TOTEMAIK TYCiHIKTepal OeiiHenelTiHiH alTanael. Capbuiapabig
(ImamaHmap/BIH) comakima 6apabaniapsl (FE#EY) MeH aybl3 KoOwmapeiHas ([J25) Gacram, kasipri

ar6ac koObi3ra (3LZE) neifinri acmanThIK BOMIONHMS KOJBIH FHUILIMM Heriszeni. byn seprreynep
OaKCHUIBIKTBIH TEK JIHA €MeC, ICTETHUKAIBIK «EIIKTSYIIUTIK» )KOHE «MYCIHIIK» KAaCHETTEePIH € alllThl

[4].

4. Cioe (IlIn63) yATHIHBIH XaJbIK JHAEPI 7K9HE OHbIH 3epTTesyi
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Cibenep ($2/HHK) — Tapuxra Lun oyneri Tyceinaa Conrycrik-IIsrsic Kprraitnan (JIsouunueH)
[erxanabiy [ne alimarbiHa (Yamuan eHipiHe) IIeKapa Ky3eTiHe apHalbl KOHBIC ay/lapraH OaThIp

xanblK. Byn tapuxu «barbicka kenry» (FEIF) okuracel onapbsiH o1e0HeTi MEH XallbIK QHJIEpiHE OILIIEC

i3 Kanawipasl. 3eprreymni Xo IOanbcio (B8 JGF5) cibe mod3usAckl MeH OHJEpiH OipHelle MaHbI3bI

Kareropusira 6emeni [5]:

Xanbik onnepi: Cibe oHnepi O6aThICKa KOHBIC aynapy TapUXblH, €riHIIUIK MEH IIeKapa Ky3eTiH
KbIpiaiiiel. My3bIKaJIBIK TYpFBIZIA OJlap epeKIle YHKacKa ue (TeK JKOJ COHBIHIA eMecC, KOl OachiHaa
KOHE OpTachiHIa na yiikacanel). Ban Lizsnbubin (EF) seprreynepinue, lnere KoHbic aymapran

cibenepiH My3bIKaChl €ypOTaJIbIK JKoHE Mapchl-apad My3bIKa KYyHenepiHiH (scipece YHFBIp MEH Ka3ak
JaATapbIHbIH) 3JEMEHTTEpiH OOWbIHA CIHIpIN, OacTamKbl COJTYCTIK-IIBIFBIC  MY3BIKACHIHAH
alTapibIKTail e3repicke ymsiparas [2, 5].

Bateicka KoHbIc ayaapy xeipnapsl (FGIFEIRF): Lubuwnnin $FEE) Lun noyipinme xasran

oitrini «TyraH xepMeH KOITacy» (B3 2 HY) nmosmacs! MeH 20 FachIpAaFbl aKbIH I'yanp Cunnaiiabig (F

S «Batsicka kemry xbipb» (FAIEZER) smock! cibenep iin OTaHIIBLIABIK PyXbIH KopceTeni [5].

Kapaysun (Kanyn) skeipiapsl ((K{€17F): Leikannarsl mekapa OekerTepin (kanyH — —<18)

Ky3eTy ciOenepaiH KacuerTi Oopblmibl Oonasl. Mbicansl, «Kamrap >KbIpbh» (I]EH' ﬂ%ﬂ_’\Z%}T) 19-
racelparel JKOHTIp Koka KeTepiliCiHe Kapchl KYpPECKeH cibe OCKepiepiHiH TapuxXu OKUFaJapbIH
GasHpaiael. An «Jlacans xauty» (FI %% Z E]) nmacransl cibe cap6a3bl MeH YHFBIP KbI3bIHBIH
Maxa00aThIH 931IMEH CYpETTEUTIH Y3bIH COHAp XKbIp [5].

bakchuiblk  oHzIEp (Tﬁ i i%): Cibenep anraifi TUIAEC XaJBIKTap pETiHAEC OaKCHUIBIKTHI
(wamanu3Mii) ycranraH. «BakKchUIbIK KbIpaapy (B ifGak) KMHAFbl OaKChUIAPIBIH «AJNTBIH IIINIAK

GacrannarsiHa msFy» (s /JJEAHER) cHaKTsl Kypaemi iU pUTyaIIapblH ©JeHMEeH opreH. by
JKBIPJIAP apHAKBI My3BIKANIBIK OyeHMEH, ypMaJlbl achanTap cyleMenaeyiMeH opbIHaanasl [5].

Kucca-nacran oKy oyensepi (Fxibtisr): by cibenepnin epexiue nocTypi. Kbic aitnapsiaza cibenep
KMHANBIN, KpHITalblH KIaccuMKanblK poMaHaapblH («Ym marmansiky, «Cy 6oHbIHAa») Hemece
©3]epiHiH TapUXU KbIPJApblH apHaiibl «Kucca OKy oyeHiHe» (7x it &) caneim mbIpKaiiael. Byn
OyeHJIep OTe JTUPHUKAJIBIK dpi epKiH emmemre ue [S].

Conpaii-ak, cibe ogeduetinae «Huymy» (poTa/aybii) *KbIpaapsl (tlziﬁ), KOC T xbipiap (XY
1B15) xoHe To I3unan (EPEFT) men o Csonsn (BBBES) cuakThl akbHIApAbIH «KaHAa TONKBIHY»
KbIprapsl (F7EA1F) 6ap. Omap mocTyprmi MOTHMBTEpAi Kasipri 3amaHrsl MeTadopanapmer («Cesim

yikeiHED / [EREHYNIE) Gipikripren [5].

KopsbIThIHABI

Ine eHipinzeri Kazak, YWFbIp, MOHFOJ oHE c10€ YJITTapbIHBIH XaJbIK QHJEpPl — FachIipiaap 00ilbl
TaOUFU OpTa MEH OJIEYMETTIK TapUXTBhIH Y3UIMEC CHHTE31HEH TyFaH Oara >XeTlec pyXaHd Mypa.
3epTTeynep KOpCeTKEeH IeH:

Okonoruss MeH MopdonorusHeiH Oainanpickl: TaOuFu JKOJIOTHUS My3bIKa MIIIIMIH TiKelen
Tyabipansl. Illekci3 keH caxapa MeH Kellresi eMip Ka3ak NeH MOHFOJIJIBIH Y3aK, €pKiH BIPFaKTBhI,

. ~ ME o L)
JIMana30Hbl KEH OHAEPIH (KiE,%) TyAbIpCa, KaTaH I116JI OPTACBIHJAFbl 0a3UC MOJICHUETI YUFBIPIAPABIH

ipi UK, ken Gemimai mykamaapbia (R-RE) kansimracTepras.

Mopnenun wunterpauus: Tapuxu Kemn-KOH (MbIcaiibl, ciOenepiiH OaThbICKa Kelllyi) »KoHE TYpJi
STHOCTapAbIH Oipre emip cypyl YITTBIK My3bIKaJap/blH ©3apa MHTerpanuscbiHa okenreH. byran lie
MY3BIKaChIHAAFbl OPTAK IMEHTAaTOHUKAJIBIK JIaJITap KOHE apayac TOHAJIBAIKTEp 1aen 0oja anabl.
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Hereamen, ranbivaap (JIro Munb, Croii JlyHryan >koHe T.0.) atam ©TKeHAEH, Ka3ipri 3aMaHFbI
ypOaHM3anus MEH 3aMaHayd MOJIEHHUETTIH BIKMAJIbIHAH JSCTYPJl MY3bIKaHbIH TaOUFHU SKOJIOTMSIIBIK
optacsl e3repin 6apazasl [2]. ConapikTaH, OyJ1 Mypanap/sl TEK KiTantap MeH «MYpa)kalIbIKy JeHrei e

FaHa eMec, XaJblK apachlHIarbl «Tipineit mMyparepiik» (JHMEK) apKbUIbl CaKTayIblH MaHbI3E 30D.

On vyuorH KemeHJi ToHApalnblK (ITHOMY3BIKaTaHy, (OJIBKIOPUCTUKA, AHTPOMOJIOTHS) aalbIK
3epTTeynep dJi JIe JKaJFacybl THIC.
Maiinananblaran daeduerrep Tizimi
2. MoaeHueT MUHHUCTPIIrNT OJeOUeT JKOHE 6OHEep aKaJAeMUsIChI MySBIKa FBUTBIMHU-3EPTTEY

uHCTUTYTHL. 1IbIHKaHHBIH e yitFslp xanslk oHaepi (FinREET/REIN). beibkin: Xanbk

My3bIKachl Oacracel, 1978.
3. Ban [I3sub. Kazak XanblK oHAEPIHIH JaATHIK-IBIOBICTHIK KaTapJapbIHBIH €PEKIICITIKTEPl Typajbl

(BIEFE R ik REAE TS BMEE). 1bokan eHep MHCTHTYTHIHEIH Xabapmbsicsl, 2013, (3).
4. Jly Scron. Ka3zak XamnblK OHJEPiH/IET1 MOTIH MEH OyCHHIH KHBUIBICY KYOBUIBICHI (ﬂﬁﬁ?%%ﬂqﬂ
H’ﬂiﬁ_lﬂflfl&‘%%f)ﬂ%). OpranslK My3blKa akaJeMHSICHIHBIH Xabapibichl, 1983, (12).

5. Xan IOiimunb. BeHrp xanbIk oHAEpl MEH Ka3aK XaJlbIK OHAEPIH CaNbICTBIpa 3epTTEY ®&FFE

TGS RIECERAAZT). Keitait Myssikacsl, 1993, (3).

6. Cy boiixaii. Kaszak monennerinin tapuxsl (NSFEFHESAESE). Ypimxi: 1IsiHkaH YHHBEPCHUTETI
Oacnacsl, 1989.

7. Xyan WkyHcsH. Ka3akThIH OATBIPIIBIK 3MIOCH KOHE caxapa MOJCHHETI (ﬂéﬁﬁyef ERIF5ER
N 4k). Beitxin: Opransix aynapma 6acnacel, 2007.

8. Uxoy L[3u. Mykam (ZR—KI). Wouzsan xansik 6acnacer, 2005.

9. Vnamxe. MOHFOI YITBIHBIH MY3bIKa TAPUXbI (%ETJ’%%FREE)
10. Ban I[3snp. Ka3ak xanslk oHAepiHiH oyeHiK MOP(ONOTHANLIK cunarTapsl Typansl (JEISFEsThk

EINAINERAZSSFE). Xansik myssikacsl, 2012, (3).

11. Uxoy 1{3u. YHFBIp HOCTYpIi My3bIKAaCHIHAAFsl ycTeme oemmemuep (4EE/RESE RPRIER
"ﬁTEI”). KpiTaii my3sikaranysl, 1993, (4).

12. [3sauslluxya, Ban [[35HBanb. Kazak xanbik oHAepi (ﬂﬁl@?ﬁﬁ%ﬁ(). 1958-1963.

13. Vnamxe. Kpitait Monronmapeiaee, y3biH oyeni (P [EZR R TE K FR). Opransik myssika
akageMuscel Oacmnacel, 2012.

14. VYnanxxe. MOHFON YITHIHBIH Capbl AiHI MY3bIKAChIH 3€PTTEY (%Eﬁ%ﬁ?:ﬁ?ﬁ%%ﬁﬁ%) Xyx-
Xoto: FOanbdan 6acnacel, 2010.

15. Tollzunan, FoCsionsu. Cesim yukembt ([BREIKTE). Ypivxi: Ibimkan xansik 6acnacsr, 2002,

16. Xyan WxyHcsH. Myparepiik TOCUTI KoHE OpbIHAAy IACTYpi — Kazak XallbIK OpbIHIAYIIBIIAPBIH
seprrey ((ERD IV SEIBEFRRFREREEIEZ ABEERR). Beivkin: Yarrap Gacnacsl,

2009.
17. KplTall XanblK oHAEPIHIH KUHAFBIH KYPAacThIPy >KOHIHJEr! YITTHIK peAakIHsuIbIK anka. Kpiraii

XanelK oHAepiHiH sxuHarslsmxan Tomsl (0 [E K BIGRHE R #TE%). beitkin: Xambk
My3bIKachl O6acracel, 1989.
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BJIMAHUE METOJOB ITIPOEKTHOI'O OBYYEHUSA HA PASBBUTHUE
NCCIIEJOBATEJIbBCKUX HABBIKOB IIIKOJIbBHUKOB

Paxumoe Kaovinoexk Amanzenvounosuu

macucmpanm 1 Kypca

Bocmouno-Kazaxcmanckuii ynusepcumem umenu C. Amansiconosa
2opo0 Yemo-Kamenozopck, Pecnybnuxa Kazaxcman
Kumanobaesa Anmawm Anawioaegna

KaHouoam Ouoi02udecKux HayK, accoyuupo8anuvlii npogpeccop
Bocmouno-Kazaxcmanckuii ynusepcumem umenu C. Amanaiconosa
20po0 Yemo-Kamenozopck, Pecnybnuxa Kazaxcman

AHHOTANUA

B cratee paccmaTpuBaeTcs IPUMEHEHHE METOJA INPOEKTOB BO BHEYPOYHOH JEATEIbHOCTU
IIKOJIbHUKOB KaK 3()(heKTHBHOTO HHCTpYMEHTa (POPMUPOBAHUS HCCIEI0BATEIHCKUX HABBIKOB. OCHOBY
IIPAKTUYECKOM YacTH COCTABIIAET M3Y4YEHHME IOTCHLMANa PErMOHaNbHBIX pacrteHuil IlaBnogapckoit
00JIacTH B KayecTBE MCTOYHUKOB OMOJOTMYECKH AKTUBHBIX BEIIECTB M BO3MOXKHBIX 3aMEHUTENCH
TPaJULMOHHBIX HAaNMTKOB (Kode u 4yaif). OnucaHbl TEOPETHUECKUE OCHOBBI MPOEKTHOIO OOyueHUs,
JTanbl OPraHU3alUM IPOEKTHOM JAEATEIBHOCTH, METOAMKA OLCHKH pe3yjbTaToOB, a TaKXKe
[IPAaKTUYECKHE PEKOMEHJAllUK [0 BHEAPEHHIO METO/a IPOEKTOB B 00pa3oBaTelbHbIM Ipolecc.
[lokazaHo, 4YTO MNpPOEKTHas MAEATEIbHOCTb, HHTETrpHUpylolIas OWOJIOrMYecKHe 3HAHHUA C TEMaMHU
310poBOro o0pa3a JKM3HUM M PALMOHAJIBHOIO NIPUPOAONOJIB30BAHUSA, CHOCOOCTBYET pAa3BUTHIO Y
ydJalnuxcss KPUTHYECKOIO MBINUICHUS, KOMMYHUKATUBHBIX KOMIETCHIMM UM  3KOJOTMYECKOU
I'PAMOTHOCTH.

KiawueBble cioBa: MeToJl IPOEKTOB, HcCCienOBaTelbCcKas JeATeNbHOCTh, OHOJIOrus,
pErvoHAJIbHBIE PAacCTEHUs, OMOJOTUYECKU aKTUBHBIE BEILIECTBA, 3aMEHHUTENU Kode U yas, 3J0pOBBIH
00pa3 *KHU3HU, BHEYpOUHas JAESITEIbHOCTD.

Beenenue

B ycrnoBusix coBpeMeHHOro o0pa3oBaHus (POpMUPOBAHHE Y IIKOJIBHUKOB UCCIIEIOBATENILCKUX U
MIPOEKTHBIX HABBIKOB SBJIETCS OJHOM W3 KIIIOYEBBIX 33134 MEAAroruku. AKTYaJbHOCTh JAaHHOIO
HamnpaBJICHUsl  ONpeAenseTcs HEOOXOJUMOCTbIO  BOCIMTAaHUS  CaMOCTOSTENBHO  MBICIIAIIMX,
MHULUATUBHBIX JIMYHOCTEH, CHOCOOHBIX NPHUMEHATh TEOPETUYECKHE 3HAHHUA B MPAKTHUYECKON
JESATEIBHOCTH U PEIIaTh KOMIUIEKCHBIE MEKIIPEIMETHBIE 3a1a4H.

Meron NpPOEKTOB, COYETAIOIMIMKM TEOPETHYECKOE ITO3HAHME C IPAKTHYECKOW pealn3alueH,
MO3BOJISIET OPraHUYHO BCTPaMBaTh HCCIIEIOBATENbCKYIO JIESITEILHOCTh B 00pa3oBaTeIbHBIN Ipolecc.
Oco0yro 1LIEHHOCTb MpPEIACTaBIsIeT NPUMEHEHHWE JIaHHOTO METOJla B KOHTEKCTE H3y4YeHHS
PETrHOHANBHBIX PECYpPCOB: BOBJIEUEHHE YUAIIUXCS B UCCIIEI0BAaHNE MECTHBIX paCTeHU (GOPMHUPYET Kak
IpeIMETHbIE KOMIIETEHIINH, TaK U IKOJIOTUYECKYIO OTBETCTBEHHOCTb, JIIOOOBBL K POJHOMY Kparo.

[TaBnomapckast o0nacte o0siagaeT OOraTbIM PacTUTENBHBIM MHPOM, BKJIIOYAIOIIMM BHUJABI C
BBICOKHM cofiepKaHueM Ouosiornyecku akTUBHBIX BemiecTB (BAB). Mx nzydyenue B pamkax MpoeKTHON
NeSITeIbHOCTH CO3aET BO3MOXHOCTh HE TOJBKO JUISI OCBOCHHUS OMOJIOTMYECKHUX 3HAHWM, HO W IS
pa3paboTKH MPaKTHYECKH 3HAUYMMBIX MPOAYKTOB — B YAaCTHOCTHM, 3aMEHUTENEH TpaauIMOHHBIX
TOHM3MPYIOIIUX HAMHUTKOB, IOTPEOJIEHHE KOTOPHIX B M30BITOYHOM KOJIMYECTBE HETaTHBHO
CKa3bIBACTCs Ha 3[I0POBbE.

Lenp HacToOsAMIEH PabOTHl — BBIIBUTH U ONMKMCATh BO3MOKHOCTH HCIOJIb30BAHUS PETHOHATIBHBIX
pPECYpPCOB B MPOEKTHOM OOyYEHUHU [UIsl Pa3BUTUS MCCIEAOBATEIbCKUX HABBIKOB YYallUXCS U
(bopMHpOBaHUS KYJIBTYPHI 37J0POBOTO 00pa3a KU3HU.

Teoperudeckne 0OCHOBBI IPOEKTHOI0 00YyUYEHUSA

IIpoekTHast JesATEIBHOCTh MpEACTaBiasieT €000 Mpolecc, HampaBleHHBIH Ha pelIeHHe
KOHKpETHOU MpoOsieMbl B paMKax 3aJaHHBIX PECYpCHBIX U BPEMEHHBIX orpaHuueHuid. B e€ ocHoBe
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JISKUT TPOCKTHOE MBIIUIEHHE — CIOCOOHOCTh K aHANM3y, CHHTE3Y MH(POPMALUU U KPUTHUECKOU
OIIEHKE PE3yIbTAaTOB IMOCPEICTBOM pEeATH3ALNU MEXKITPEIMETHBIX 3HAHUM [1].

OCHOBHBIE TIENIM TPOCKTHOTO OOYYEHHS BKIIIOYAIOT Pa3BUTHE KPUTHYECKOTO MBIIUICHUS,
HaBBIKOB aHajJM3a U IUIAHUPOBAHUsA, (POPMUPOBAHME YMEHUS MPUMEHATh TEOPETHUYECKHE 3HAHUS Ha
NpPaKTUKE, a TaKXe CHOCOOHOCTH K KOMAaHAHOW padoTe M HCCIEI0BATENbCKOW AEATEIbHOCTH.
Opranuzanys IpOEKTHON AEATEIbHOCTH B IIKOJIE IIPEIIOJIAraeT CO3AAHUE YCIOBUM, CTUMYJIMPYIOIIHUX
TBOPUYECTBO, 00ECIIEUCHHE PECYPCHON 0a3bl U YETKYIO CTPYKTYPY B3aMMOJCHCTBHSI YIaCTHUKOB [2].

BaxHOl O0OCOOEHHOCTBIO METOIMKU SIBIAETCS pPOJNb Y4yMTEds Kak HAacTaBHUKA, a He
PYKOBOJUTENSA: IEAAror HAINpaBJISIET YYEHUKOB K CAMOCTOATEIbHOMY IIOMCKY pEIIEHUH, cO34acT
yCIIOBUS [UIsl TPOSIBJICHWS MX HMHULMATHBBL YCIEX pealu3alud IPOEKTOB OINPEACIAETCS YETKUM
¢dbopmynarpoBaHUEM 3a7ay, TPAMOTHBIM PACIpEACICHUEM pPOJIEH U MPUMEHEHHEM MEXIPEIMETHOTO
OX0/a.

Pernonanbubie pacrenus [IaBaogapckoii 00.1acTH Kak 00beKT IPOEKTHOI'O MCCJIeI0BAHUSA

PervonanbpHble pacTeHUs SIBJIAIOTCS LIEHHBIM MCTOYHHUKOM OHOJOIMYECKH aKTUBHBIX BELIECTB,
HaXOJAUIMX IIHPOKOE MPHUMEHEHHE B MHUIIEBOH NPOMBINUIEHHOCTH, (papMaleBTUKE W HAPOJHOMN
MenuuuHe. V3ydyeHue Takux pacTeHUl B paMKax HPOEKTHOro OOy4YeHHs HE TOJIBKO Ppa3BUBaeT
HCCIJIEIOBATEIbCKUE HABBIKM IIKOJBHUKOB, HO M CIIOCOOCTBYET (OPMHUPOBAHUIO HKOJIOTUYECKOM
I'PaMOTHOCTH M OCO3HAHHOI'O OTHOLIEHHUS K 310POBBIO.

VYuéusimu [laBnogapckoro ynusepcuteta (H. E. Tapacosckoii u B. H. AnusicoBoif) paspaborano
OKOJIO JIBYX JI€CATKOB PELENTYp 3aMEHUTEeNeH Koe Ha OCHOBE MECTHOI'O PACTUTEIBHOIO ChIPbS, YaCTh
U3 KOTOphIX 3ammineHa mareHtamu PK [4-11]. B wyactHOCTH, ycTaHOBJIEHO, 4YTO OapOapuc
OOBIKHOBEHHBIN (JIUCTbS) MOKET CIIy’)KUTh 3aMEHHUTEJEM 3€JIEHOrO yasi; MOJIOJble BETOYKU BHIIHU
OOBIKHOBEHHOH 110 BKYCY W IIBETY HMUTHPYIOT YEPHBIN Yail; 00’kapeHHBIE TUIOBI UPTH KAHAICKON H
SICEHSI BBICOKOT'O — IOJTHOLIEHHBIN 3aMeHUTENb Kode; ceMeHa 0JI0HU U TPYIIM TaKKe UCIOIb3YIOTCS
B KauecTBe Ko(eiHoro cypporara [4-11].

Pabora ¢ TakuM MarepuarioM B IIKOJBHBIX INPOEKTaX aKTyaJbHA: OHA IIO3BOJISIET CBSA3ATh
OMOJIOTMYECKHEe 3HAHUS C PealbHbIMM 33aJauaMH 370pOBOro MUTaHUSA, CHOPMHUPOBATH HABBIKU cOOPA,
CYIIKH U TEepepadOTKU PACTUTEIBHOTO ChIpbs [3], a Takke BOCHUTATh OEPEKHOE OTHOIICHUE K
IIPUPOJHBIM pECypcaM peruoHa.

Opranu3anys NpoeKTHOI 1esiTe IbHOCTH BO BHEYPOUHOii padoTe

B xome wuccnenoBaHus NPUMEHsUIaCh METOJIMKA OPraHU3allid IIPOEKTOB, OCHOBAaHHAs Ha
noaxonax H. Mancyposa, T. I'epacumoBoii, B. Poxiosa u H. 1O. [TaxomoBoii. Peanuzanus npoekra
IIpelycMaTpuBaia YeTbIPe MOCIEI0BATEIbHBIX ITAIA.

18. Dran nuanupoBanusi. PopMyIHpOBKAa TEMBI W TPOOIEMBI, MO3TOBOW INTYpPM, MOCTAaHOBKA
Lelned M TUIOTE3, PACHpENEiIeHUE poJied B IPyNNax C Y4ETOM HHAMBHUIYAJIbHBIX CHUIIBHBIX
CTOPOH yYalIuXcs.

II. Anaautuyeckmii 3tan. CamMoCTOATENbHBIM cOOp M aHanu3 MH(GOPMALMM W3 HAay4yHOU
JUTEepPaTypbl, UHTEPHET-UCTOUYHUKOB, MPAKTUUYECKUX HaOo/leHui. YTouHeHHue 3anad, oOpaboTka u
UHTEpIIpETALNS JaHHBIX.

III. Dran o0060o0menusi. Cucremarusanusi pe3yjiabTaTOB, WHTErpanusi JaHHBIX BCEX TPYIIIL,
nocTpoeHue oOuiel joruyeckoi cxembl BbIBOJOB. OcdopmiieHHe MaTepuanoB B Bujae pedepartos,
JTIOKJIaJIOB, MPE3EHTALIH.

IV. IIpe3enTanms pe3yiabTaToB. [IyOnuuHas 3amura MpoekTa, AEMOHCTPALUS MOJTyUYEeHHBIX
3HAHUU U YMEHUH, 00CYAEHHE BBIBOJIOB U JTaIbHEHIINX MEPCIEKTUB UCCIIEOBAHMUS.

OneHka pe3yJabTaTOB IPOEKTHOW  JEATENIBHOCTH  OCYLIECTBIISIACh IO CIEAYIOLIUM
rnapaMerpam: 3HaYUMOCTb M aKTyaJlbHOCTb BBIJBUHYTBIX IpPOOJieM; MpakTHYecKas HalpaBlI€HHOCTb
paloThl; KOPPEKTHOCTh MPUMEHEHHBIX METOJIOB HCCIENIOBaHMs, TIyOMHA H3yueHHs] MpoOJIeMbl ¢
MIPUBJICYEHUEM MEXIIPEJIMETHBIX 3HAHMIA; JIOTHYHOCTh M apryMEHTUPOBAHHOCTh U3NokeHus. Ilpu
3aIUTE MPOEKTA JONOJHUTEIBHO OLEHUBAINCH: Ka4eCTBO JI0KJIa/1a, YPOBEHD BJIAJCHUS MaTEPHUAJIOM,
KyJbTypa pe4d U yMEHHE B3aUMOJEMCTBOBATh C ayauTopueit [15].

Pexomenaanuu no popMHPOBAHUIO MCCIEI0BATEIbCKHX HABBIKOB METOA0M IIPOEKTOB
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Ha ocHoBe aHamm3a METOAMYECKOW JIMTEpaTypbl M ampoOaiuu pa3paboTaHHOTO MOJIX0Aa
chopMyITUpOBaHbl PEKOMEHIAMK TI0 COJCPKAHHI0 U CTPYKTYpE TMPOEKTHO-UCCIEA0BATEIBCKOM
paboThI ydamxcs.

CprKTypa HCCHC,Z[OB&TCHBCKOIZ pa6OTBI JOJ’KHAa BKJIFOYATh: BBCEJACHHE C 000CHOBaHHEM
AKTYaJIbHOCTH, MOCTAaHOBKOM neiau, 3aaad, O6’beKTa, npeaMera M THUIIOTC3bl MCCICIOBAHUA,
TCOPCTUYCCKYIO TIJIaBy C aHAJIU30M HaquOﬁ JIUTCPATYpPhI; NIPAKTHYCCKYIO I'NIaBy C OIIMCAHUECM XOJa
OKCIICPUMCHTA W IIOJYYCHHBIX PE3YyJIbTATOB, 3aKIIIOYCHHUC C BbBIBOJAMH U HpOBepKOﬁ THUIIOTE3bI,
CITMCOK HUCIIOJIb30BAHHBIX HUCTOYHUKOB; IPHUIIOKCHHUA C SKCIICPUMCHTAJIbHBIMU MaTCpUalaMu.

IIpu moaroToBke K MyOIMYHOM 3allUTE PEKOMEHAYETCS: CTPOUTh JOKJIad M0 CXEME «LEelb —
MCTOABI — PE3YJIbTAThl — BBIBOALD); HC 3ay4YUBATh TEKCT HAU3YCTh, @ OIIMPATHCA HA TE3UCHBIN I1JIaH,
HCIIOJIb30BAaTh HAIrJIAAHBIC MAaTCpUaibl (I[I/IarpaMMbI, Ta6JII/II_UJI, CXGMBI) ¢ 4ETKHUMU IOAIIUCAMMU,
oOpamaThCsl K WUTIOCTPAaTUBHOMY MaTepualy BO BpeMs BhICTyIUIeHUs [16].

Brenpenrne MeTo/la IPOSKTOB B CHCTEMATHYECKYI0 BHEYPOUHYIO JESATEIBHOCTh 00CCIICYNBACT
Pa3BUTHUC Yy YUalIUXCs pe(bJ'IeKCI/IBHBIX, ITIOUCKOBBIX, KOMMYHUKATUBHBIX MW IIPC3CHTAHMOHHBIX
KOMIIETEHIHH, (POPMHUPYET MOTUBAIIHIO K CAMOCTOATEIHHOMY HAYYHOMY TIOUCKY.
3aki0oueHue

[IpoBenéHHOE WCCIEIOBAaHME TIIOKA3al0, YTO METOJ MPOEKTOB SBIAETCS 3S((HEKTUBHBIM
HHCTPYMCHTOM Pa3BUTHA HCCIICO0OBATCIIbCKUX KOMHeTCHHI/Iﬁ ITKOJIBHUKOB. I/IHTCFpaHI/IH
OMOJIOTMYECKUX 3HAHWHA C HM3YyYCHHEM pPETHOHANBHBIX pecypcoB llaBmomapckoit obiacté co3maér
yCiioBUuA Uil TPaKTUKO-OPUCHTHUPOBAHHOI'O O6y‘lCHI/I${, (I)OpMI/IpyeT 9KOJIOTUYCCKYIO I'PaMOTHOCTb U
OCO3HAaHHOE OTHOIIIEHHUE K 3I0POBOMY 00pa3y KHU3HH.

N3yyenne MecTHBIX pacTeHHi — mmiandes CTemHoro, yadpena, OapOapuca, Upru, siCeHS U
APYIrux BHUJOB — KaK INOTCHUHAJIBHBIX 3aMeHUTeIIeH KO(l)e 1 Yag ACIaCT IPOCKTHYIO ACATCIIBHOCTD
COACPIKATCIbHO ooraroii u MMPAaKTUYICCKU 3HaunMoil. Takoit Ioaxoa HE TOJbKO er'IY6J'I$IeT
MNpEAMCETHBIC 3HAHUA, HO W BOCIHUTBIBACT OTBETCTBCHHOC OTHOIICHHUE K IIPUPOAHBIM peCypCaM
peruoHa.

P33pa6OTaHHBIC PEKOMCHAAMHU 110 OpraHUu3aluu HpOCKTHO-HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTHU
MOTYT 6I>ITI) IMPUMCHCHBI B IIPAKTHKE MNPCHOJaBaHUA 6I/IOJIOFI/II/I U Opyrux €CTCCTBCHHOHAYYHBIX
AUCHUIIIIMH, a TaKXXC BO BHeyquHOﬁ pa60Te. CucreMHOE HCHOIL30BaHHUE METOHa IIPOCKTOB
crocoOCTBYeT (OPMUPOBAHUIO Y YYAIIMXCS KIIOYEBBIX KOMIIETCHIIMM, BOCTpPEOOBAaHHBIX B
COBPEMEHHOM OOIIIECTBE.
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MMPOT'PAMMHBIN KOMILIEKC JIJISI OBHAPY X KEHUS
DEEPFAKE-KOHTEHTA: KOHHOEIIIA

Kvinaamoeé Amupnan Tanzamoesuu

H3pamoe Braoucnae Anexcanoposuu

Kymabaee Pycnan Epmexosuy

Cmyoenmut 3 Kypca,

HAO «Kapazcanounckuii mexnuueckuil ynueepcumem umenu Aoviikaca Cacurnosay,
Kapaeanoa, Kazaxcman

Annoramus

B cratbe paccmarpuBaeTCs MPUKIATHOW acmekT mpotuBojeiicTBus deepfake-rexHomormsim kak
yrpo3e uHpOpMaLnoHHOM Ge3onacHocTH. Ha 0cHOBE METOJ0J0rMUECKOro aHAJIM3a yrpo3 MpeuIosKeHa
W OnMcaHa KOHIENIMA TNporpaMMHOro Komiwiekca DeepDetect, mnpeaHa3sHa4eHHOTO st
aBTOMAaTHYECKOrO0  OOHApy)XEHUS  CHUHTETHYECKOTr0  MEAMAKOHTEeHTA. M3/0KeHbl  IPUHIUIIBI
(YHKIMOHMPOBAHUSI aHCAMOJICBOW AapXHUTEKTyphl HEHPOHHBIX CETeH, BKIIIOYAIOIIEH CBEPTOYHBIC
(EfficientNet-B4) u pexyppentabie (LSTM) cTpyKTYpbl, a TaK)Ke ClICHHATU3UPOBAHHBINA ayIHOMOLY b
Ha 6aze MFCC. Oco0oe BHUMaHHE YJENCHO HHTEPIPETHPYEMOCTH PE3yJIbTATOB C NMPUMEHEHHUEM
merona Grad-CAM jans  Busyanusanuu  30H  ¢anbcupukanuu. JleranbHo —oxapakTepu3oBaHa
apXHUTEKTypa IOJIb30BaTENLCKOTO WHTEpdeEiica, MpEeACTaBIeH CEMHUATAIHBIA AITOPUTM O00pabOTKH
MennagailiioB ¥ MpOaHAIN3UPOBAHBI CLICHAPUU IPAKTUYECKOTO IPUMEHEHUS CUCTEMBI.

KmtoueBbie cnoBa: deepfake; mHpopmannoHHas 0€30HaCHOCTb; HCKYCCTBEHHBI MHTEIIEKT;
HEHPOHHBIE CETH; M0JIb30BATENbCKUIM HHTEPPEIC; MEarpaMOTHOCTh; KHOEpOE3011acCHOCTb.

1. BBenenue

1.1. AKTyaJIbHOCTB HCCJICIOBAHNS U MMOCTAHOBKA MPO00JIeMbI

CrpemuTENnbHOE pa3BUTUE TEXHOJOTUH MCKYCCTBEHHOTO HMHTEJUIEKTa B MOCJEIHEE ECATUIIETHE
nopoawio ¢eHomen deepfake — co3maHume CHHTETHMUECKOro ayAMO- M BHJICOKOHTEHTA, BU3YalbHO
HEOTJIMYUMOTO OT IMOJUIMHHOTO. B oTiHuYMe OT TpaguIlMOHHBIX METOJ0B Ae3uHdopmanun, deepfake-
TEXHOJIOTUH TO3BOJISAIOT (PabCUPUIMPOBATh OOIUK M TOJOC peajbHBIX JI0/IeH ¢ OecnpereaeHTHON
CTENEHbIO JOCTOBEPHOCTH, CO3/aBasi KAYECTBEHHO HOBYIO Yrpo3y MH(OpPMAaIMOHHOM Oe30macHOCTH
[2]. CornacHo naHHBIM KoMmaHuu Sumsub, 3a nepuon 2022-2023 rojoB 4ucio 3aUKCHUPOBAHHBIX
deepfake-marepuanoB B mupe yBenmuuwmiochk B jecsath pa3 [1]. Ilo omenkam Deloitte, yiepd ot
MolIeHHHuYecTBa ¢ nmpumeHeHueM reHepatuBHoro UM B CIIA moxet poctuus 40 miipa A0UIapoB K
2027 romy [1].

Oco0yr0 00eCTIOKOEHHOCTh BBI3BIBAE€T TO, YTO T'€HEPATUBHBIE AITOPUTMbI CTAHOBSATCS BCE Oonee
NOCTYyNHBIMU. Ecin HECKONbKO JeT Ha3aja co3JaHue YOeIUTEeIbHOIO CHHTETHYECKOIO BHIEO
TpeOOBaJIO 3HAYUTEIBHBIX BBIYUCIMTENBHBIX PECYpCOB, TO CETOJHS AHAJOTHYHBIM pe3ynbpTar
JIOCTUTAETCS C MOMOIIBIO OOIIEAOCTYNHBIX BEO-CEpBUCOB 3a CUUTaHble MUHYTHI. [Ipu 3TOM TOYHOCTH
aBTOMaTHuyeckoro oOHapyxeHus: deepfake nemMoHCTpHpyeT ycTOWUMBYIO TEHAECHIUIO K CHIDKEHHIO: C
95% B 2018 romy mo 65% B 2024 romy NPUMEHUTETHHO K COBPEMEHHBIM THIIAM CHHTETHYECKOTO
Buaeo [2]. [IpyunHa COCTOUT B TOM, YTO TEXHOJIOTMU TFE€HEPALMH COBEPIICHCTBYIOTCS 3HAYUTEIBHO
ObICTpee, YeM METO/Ibl TPOTUBOACHCTBHUSL.

[TpuHIMNHATBHYIO TPOOIEMY MPECTABISET U COLMATIBHBIN acleKT: MoJIaBisolee OOIBIIMHCTBO
CYIIECTBYIOIIMX UHCTPYMEHTOB oOHapy-xeHus deepfake siBnsiroTcs 1160 cyry0o Mcciie10BaTeIbCKUMHI
pa3paboTKaMu, TPEOYIOUIMMHU CIEHUAIBHBIX TEXHUYECKUX KOMIIETEHIMH, JTUOO0 TOpPOroCTOSIIMMU
KOPIOPAaTUBHBIMU pEIICHUSIMH, HEIOCTYNMHBIMHM JJIsi IIMPOKOro Kpyra IoJyib3oBaresneil. PsgoBoit
Tpa)xIaHUH, KYPHAIUCT WIH COTPYAHUK MAJIOTO MPEANPUITUS TUMIEH d(H(HEKTHBHBIX UHCTPYMEHTOB
CaMOCTOSITENIbHOM  Bepu(UKAIMK TMOJO3PUTENBHOIO MEAMAKOHTEHTa. V31oxkeHHoe ompezaenser
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aKTyaJbHOCTh Pa3padOTKU JOCTYMHOIO, MHTYUTHUBHO MOHATHOTO M 3()()EKTUBHOTO MPOrPaMMHOTO
koMmiuiekca DeepDetect, OpHeHTHUPOBAHHOTO Ha IIUPOKYIO HETEXHUYECKYIO ayAUTOPHIO.

1.2. Anau3 npo6semMbl 1 000CHOBaHMe pa3padoTKH

Deepfake-TexHOJIOTHE TOPOXKIAIOT YEThIPE KIFOYEBBIC KaTeropuu puckoB. IlepBas —
KOMMYHHMKAIIUOHHbIE ~ aTaKU: CHUHTETHMYECKOE BOCIPOM3BEIEHUE TIO0J0Ca WM  BHELIHOCTU
PYKOBOJUTENEH C LIETbI0 XUIIECHUS JIEHEKHBIX CPEICTB WM MOJY4YEHHUS JOCTYyNa K KOPHOpPaTHBHBIM
pecypcam. BTopas — nesumH(opmanus M MOJMTHYECKAs MpOIMAaraHja, peaju3yeMasi IOCpeICTBOM
pacnpocTpaHeHUs] TOJACIbHBIX BHUJCOOOpAIICHUI TOCYAapCTBEHHBIX JesATeneil. Tperbs —
KOMIIPOMETAIMsl JIMYHOCTH M 00X07 cucreM Omomerpudeckod wuaeHTuukanuu. YerBépras —
COLIMAJIbHO-TICUXOJIOTHYECKas OMAaCHOCTh, BhIpaXaromiasicsl B HOJPbIBE JOBEPHUs K MEIUAIIPOCTPAHCTRY
B mesioMm [8].

AHanu3 pbIHKA CYIIECTBYIOUIMX PEIICHUN BBISBUI TPU MNPUHIMIHAIBHBIX OrpaHuueHus. Bo-
NEepPBbIX, OOJBIIMHCTBO JETEKTOPOB Pa3padOTaHO B aKaJEMHUYECKOW cpele W He afanTUPOBAHO IS
KOHEUYHOTO ToJib30BaTelsi: MHCTpyMeHThl FaceForensics++ [9] u meton Li et al. [11] opuerTHpOBaHbI
Ha MCCIIEIOBATENbCKOE NPUMEHEHHE M TpeOYyIoT paboThl € KOMaHAHOH CTpOKOil. Bo-BTOpBIX,
KOMMEpYeCKHe CHUCTeMbl — B 4acTHocTH, Microsoft Video Authenticator mnm Sensity Al —
OTJIMYAIOTCSI BBICOKOW CTOMMOCTBIO M OPHMEHTHPOBAHBI HA KPYIHBIE OpPraHU3aIllMH, YTO JEIaeT WX
MPAKTUYECKH HEIOCTYNHBIMU JUIs Majoro OW3Heca W YacTHBIX JHUI. B-TpeTbux, MOJaBisIoOIIce
OOJIBIIMHCTBO MHCTPYMEHTOB HE OOECHEUMBAIOT IOJIB30BATENSI OOBSICHEHHWEM TPUHATOTO pPEIICHUS,
YTO CYIIECTBEHHO CHWXXAeT JoBepue K pe3ynbraTy aHanuza. OmucaHHas cuTyauus (opmupyer
BBIPQKEHHBIH (DYHKIIMOHANBHBIA Tpo0es, Ha 3aloJIHEHHEe KOTOPOTo HampaBlieHa pa3paboTKa
nmporpaMMHoro komriekca DeepDetect.

1.3. llean 1 3a1a4um UCCaeq0BaAHMS

Lenp HacTosmeit paboTel — pa3paboTaTh W ONUCATh KOHIICIHIO MPOrpPaMMHOTO KOMILIEKCA
aBTOMaTtuyeckoro oOHapyxeHus deepfake-kOHTeHTa, [JOCTYNHOTO /Jisi HCIOJB30BaHUA 0e3
CIEIMANBHBIX TEXHWYECKHX 3HAaHUH, a TaKkKe OIEHUTh €ro NPUMEHHMOCTh B NPAKTUYECKUX
ClieHapusx obecrneueHus: THPOPMAITMOHHOM 0€30MacHOCTH U BepUu(PUKAIIUN METMAaKOHTEHTA.

Jlist MOCTHMKEHHs TIOCTAaBICHHOW el chOpMYJIHpOBaHbI cienyomme 3amadd: (1) BBISIBHTH
OCHOBHBIE MPOOJIEMBI CYIIECTBYIOIUX MOAX0A0B K oOHapyxeHuto deepfake-koHTeHTa U 000CHOBATH
HEOOXOAMMOCTh pa3pabOTKH HOBOTO pemieHus; (2) paspaboTaTh KOHIENIUIO cucteMbl DeepDetect,
OIpeNieNIuTh €€ KiIIoueBble (DYHKIMOHAJIbHBIE BO3MOXKHOCTH, LIEJEBbIE ayAUTOPUU U MPUHIIMIIBI
pabotsl; (3) oxapakTepu3oBaTh MPUMEHEHHWE TEXHOJOTHM HMCKYCCTBEHHOTO WHTEJUIEKTAa B COCTaBe
CHCTEMBbl C aKLEHTOM Ha HUHTEPHPETHPYEMOCTh pe3yJbTaToB; (4) omucaTh I0JIb30BATENIbCKUM
uHTepheiic W TUMUYHBIC CIEHAPUM B3aUMOJCHCTBUS IOJIL30BATENSl C CHCTEMOW B peallbHBIX
cuTyanusx; (5) mpencTaBUTh CEMHUATANHBINA AITOPUTM 00pabOTKH MeauadalioB ¢ XapaKTePUCTUKOM
KITIOYEBBIX TOYEK BETBJICHUS; (0) MpPOAHATM3MPOBATH MNPAKTUYECKHE MPHUMEPHl TPUMEHEHUS |
copMyIHpOBaTh MPEUMYIIECTBA M OrpaHHUYEHHs] pPa3pabOTAHHOTO PpEIIEHUS B COMOCTABICHHM C
CYIIECTBYIOIIMMH HHCTPYMEHTAMH.

IMoaxon / Tounocts  JlocTynmHOCTH HNuTepeiic O0bsicHeHHe
XapaKTepUCTHKA pe3yJibTaTa
1
Pyunas Huzkas (< Beicokas He tpebyercs CyObexkTuBHas
BU3YalbHas 50%) [12] OIICHKA
IpoBeEpKa
Axkanemuyeckue | Bpicokas Huskas (tpedyercst | OtcyTcTBYyeT MuHnmanbsHOE
JETEKTOPBI (75-92%)  mporpaMmupoOBaHUE)
[9]
KopnoparuBuele  Beicokas OrpaHnueHHas [Ipodeccuonanphpiii | YacTuuHoe
CUCTEMBI (85-95%)  (BmIcOKas
CTOUMOCTb)
DeepDetect Bricokas Bricokas [Ipocroi, [Tonnoe, ¢
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(mpennaraemoe (> 88%) (6ecrumatHo / HATJIS THBIN BU3YaIH3anueit
pelicHue) freemium)

2. Konnenuusi cucrembl DeepDetect

2.1. O0mas xapaKkTepuCTHKA M 1eJ1eBasi Ay AUTOPHUS

DeepDetect — mnporpamMmHbId KOMIUIEKC I aBTOMATHYECKOTO OMpPENEICHUs IMOAIUHHOCTU
BUJICO-, ayauo- u ¢oro3amuceii. Cucrema peanm3oBaHa B IByX (opM-(akTopax: HACTOJIBHOE
npuinoxkenue (Windows, macOS, Linux) u BeO-mpriioKeHUE C JTOCTYIOM depe3 Opaysep. Bech
MOJIb30BATEIBCKUM MyTh CBOAUTCS K TPEM JNEHCTBHSIM: 3arpy3uth ¢aitn — HaxaTh «[IpoBeputh» —
MOJIYYUTh Pe3yJIbTaT ¢ oObsicHeHHeM. Cuctema noajaepxuBaeT Buacodaiinsl B hopmatax MP4, AVI,
MOV (mo 10 munyt, 480p—4K), aymmoszamucu MP3/WAV/OGG u dororpaduu JPEG/PNG.
MakcumanbHBI JOIMyCTUMBIN pa3mep (aiina cocraBiser 2 I'b; Bpems ananuza — 10-60 cexyHna B
3aBUCUMOCTH OT TUIAa U 00bEMA MaTepuaa.

Cucrema opueHTHpOBaHA Ha TpHU IeneBble aynuTopuu. llepBas — dYacTHbIe JUIA, JKETAIOIINE
MIPOBEPUTH TOJO3PUTEIBHBI KOHTEHT Iepell e€ro pacupoCTpaHEHHEM: IO JaHHBIM OIPOCOB, Ooisee
60% mnonb3oBaTeneil 3aTpyaHSAIOTCS CaMOCTOSATENbHO OTJIMYUTH BbICOKOKaudecTBeHHbIN deepfake ot
noanuHHON 3anucu [7]. Bropas — corpynHuku opranuzauui (Oyxranrepsl, HR-cnenumanucrsl,
MEHE/KEpPhl), KOTOPbIE MOTYT CTaTh MUIICHIMH aTaK C MPUMEHEHUEM CUHTETUYECKUX T'OJIOCOBBIX HIIU
Bujeo3anuceid. Tperbs — JKYpPHATUCTBI W PEAAKTOPHI, BEpUPUIHMPYIONIUE MEAUAKOHTECHT Iepe[
myOnuKanuen.

2.2. [IpuMeHeHHe HCKYCCTBEHHOI0 HHTEJUIEKTA U TeXHHYeCKasi 0CHOBA

B ocuoBe cucrembr DeepDetect nexxuT aHcambieBas apXUTEKTypa HEHPOHHBIX CeTell,
BKJIIOYAIONIAsl TPU CICIUATU3UPOBAHHBIX KOMITOHEHTa. [lepBblii — cBepTOYHAs HEHpOHHAsl CETh
(CNN) na 6aze apxutektypsl EfficientNet-B4, amantupoBanHas Ans aHamu3a MPOCTPAHCTBEHHBIX
apTedakTOoB B OTACIHBHBIX Kaapax BHaeo3anucu win (otorpadusx. Bropoit — pekyppeHTHas
Heiiponnas cetb (LSTM), ananusupyromias BpEMEHHYIO JAMHAMHUKY HM3MEHEHHH  MEXIY
MOCJICIOBATEIbHBIMA KaJIpaMy ¥ BBIBISIONIAS HEXapaKTEPHBIE MATTEPHBI JBWKEHUS. Tpetnit —
CHEIHATM3UPOBAHHBIA ayJAMOMO/YJIb, OCHOBAHHBIA Ha HW3BJICYCHHH MEI-YaCTOTHBIX KEICTPaTbHBIX
kodppurnmentoB (MFCC) u nocnenyromei kiaccuukauu ¢ MOMOIIBI0 HEHPOHHON CETH TPSIMOTO
pacmpocTpaHeHHsI.

Cucrema oOydeHa Ha maracere, BkirovaromeM cBbiie 700 Teicsu Buaeosanucedt (50%
noAMUHHBIX, 50% CHHTETUYECKUX), CTCHEPHUPOBAHHBIX C HMCIOJIb30BAHUEM BEAYIIHX AITOPUTMOB:
DeepFaceLab, FaceSwap, FSGAN, SimSwap, DiffSwap. HcrounukamMu MOUIMHHBIX BHJIEO
MOCITYKUTTM  OOIIEOCTYHBIE HccienoBarensckue aaraceTsl: FaceForensics++, Celeb-DF, DFDC.
HNocturaytenii nokazatenbs AUC-ROC Ha TtecroBoi BeIOOpKe coctaBmin 0,921, uto Ha 7-12%
npeBblmaeT  0a30Bble  MOJENM;  CKOPOCTb  00paboTkM  Buaeo  paspemieHueM  1080p
MPOAOIDKUTENBHOCTRIO | MuHYTY — 38-52 cexynnet Ha CPU 0e3 Buaeokaptel. [lpum anammse
BUJICO3AMMCH CHCTEMa MCCIEAYEeT TPU TPYMIBI MPU3HAKOB: apTedakThl U300paKeHus (MCKaXKeHUs Ha
rpaHulaX JHIa, HEXapaKTepHOE CriakKUBaHHE TEKCTYpbl, HEECTECTBEHHbIE OJUKU B 00JIaCTH TJa3),
MATTePHBI IBIKEHUS (4aCTOTa MOPTaHHsl, CTATUCTHYECKH 3HAUMMO OTIHYAIONIAsCI OT OMOJOTHYECKON
HOPMBI Yy TEpCOHaXel CHHTeTHYecKuX BHUAeOo [l11], cHHXpoHHW3alus apTUKYJISLUU C DPEUYBI0) U
COTJIACOBAaHHOCTh OCBEUICHHS (MHUKPOHECOOTBETCTBHA MEXJIy IaJeHHeM CBeTa Ha JHIO0 |
okpyxatommid ¢oH). s obecrieyenuss mHTEepnpeTHpyemoctu mnpumensietcss meron Grad-CAM,
MO3BOJISIOMIMN BU3yaTU3UpOBaTh 00JacTH U300pakeHHs, HauOojiee TMOBIMABIINE HA MPUHATOE
peleHne, B BIJIE TETIOBOW KapThI.

2.3. [IpakTH4yecKkue CeHAPUH NPUMEHEeHHUs

Cuenapuii 1. ®dunancoBas opranuzamnus. byxranrep moiy4aeT TOJOCOBOE COOOIICHHE OT
«TeHEepaIbHOTO JMPEKTOpa» C MPOChOOil CPOYHO IMepeBecTH KPYHHYIO CyMMY Ha BHEUIHMH CUET.
BMecTo HememIeHHOro HCHOJHEHUsS COTPYIHHUK 3arpyxaer ayauoszanuch B DeepDetect. Ecnm
BeposTHOCTH deepfake mpespimaer 65%, cucrema BBIIAET MPEaYIPEKACHUE U PEKOMEHYET IIPOBECTH
JTUYHYI0 BepH(PHUKANNIO 110 HE3aBHCHMOMY KaHATy CBSI3M. AHAJIOTHYHBIC ClydaW 3a(pUKCHpPOBaHBI B
2023-2024 ronmax [6], u mpuMeHeHHE MOJOO0HON MPOBEPKH MOIJIO Obl MPEAOTBPATUTh XMIIEHUS Ha
COTHH ThICAY JIOJJIAPOB.
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Cuenapuii 2. Penakuus CMU. XypHanuct nosydaeT BUAEO3ANNChH, IPEANOI0KUTENBHO CHITYIO
B 30He KoH(umkTa. [lepen myOnumkammeit oH 3arpyxaet Buaeo B DeepDetect: cuctema ykasbiBaeT
KOHKPETHBIE BPEMEHHBIE METKH C MOJO3PUTENbHBIMU MpPHU3HAKAMA — AQHOMAJIMU JBW)KEHUS U
HapylleHHs] OCBEILEHUs B YKa3aHHOM HMHTepBaje. PeqakTop npuHUMaeT pelieHue 0 HeoOX0IUMOCTH
JONOJTHUTENbHON  BepUUKAIMM  Yepe3  HEe3aBUCHMbIE  HCTOYHHMKH, 4YTO  IPEAOTBpAIIACT
pacrpocTpaHeHHe NOTEHIMAIbHOM 1e31H(OpMALHH.

Cuenapuit 3. YactHoe nmno. [lonp3oBarens OoOHApYyX W B COIMAIBHOW CETH BHJICO3AIUCH C
MOJUTUYECKUM JIesITeleM, SKOObI IMPOM3HOCSIIMM CKAaHIAJIbHOE 3asBJICHUE. 3arpy3uB BHJIEO B
DeepDetect ¥ MOITy4YHB BBIBOA O BBICOKOH BEPOSTHOCTH (habCU(UKAIMH, OH BO3AEPKUBACTCS OT
pacnpocTpaHeHust 3anucu. JlaHHBIM CcUEHapuil WUIIOCTPUPYET pPOJb JOCTYNHBIX HHCTPYMEHTOB
Bepudukanuu B pOpMUPOBaHUN MEIHATPAMOTHOCTH.

Cuenapuii 4. HR-otnen. Pekpyrep 3aBepiiaeT IMCTaHIMOHHOE BHIACOMHTEPBBIO C KAaHIIUJIATOM.
3anuce uHTEpBBIO 3arpyxkaercs B DeepDetect mns Bepudukanmum Toro, uto cobeceqoBaHUE
IIPOBOJIMJIOCH C PEATIbHBIM YEJIOBEKOM, @ HE CHHTETHYECKH CreHEpHpPOBAHHBIM aBaTapoM. IlogoOHbIe
Cllydyal MOIICHHUYECTBA MPHU TPYJOYCTPOUCTBE YkKe 3a(pUKCHPOBAHBI B MEXKIYHAPOIHOH MPAKTHKE
[4].

3. Onucanne nHTep(eiica MPOrpaMMHOro KOMILIEKCA

3.1. O0mas CTpyKTypa ¥ NPUHUMIIBI IPOEKTHPOBAHUS

Wutepodeiic mporpammuoro komiuiekca DeepDetect pa3paboTan B COOTBETCTBUH C MPUHITUIIOM
«MUHUMAJIU3M U SICHOCTb»: IOJb30BaTENb B KaX/blii MOMEHT BHJIUT HUMEHHO Ty HH(OpMauio,
KOTOpasi HeoOXoJuMa JJIsl BBINOJHEHUS TEKyLIero NIeHCTBUSA. B OCHOBY nu3aiiHa IMOJIOXKEHBI TpU
KJIIOYEBBIX NPUHIIMIA: €IUHCTBEHHOIO NEWCTBUS (Ha KaXKAOM SKpaHe JOCTYIHO OJHO OYEBHUHOE
OCHOBHO€ JICHICTBHUE), HEMEMJIEHHOW 00paTHOW CBA3M (BCE AEMCTBUSI CONPOBOXKIAIOTCSA BU3YyaIbHBIMU
OTKJIMKAaMHM) M MPOTPECCUBHOTO PACKPBITHS HHGpOpMalMK (JeTajdbHbIE TEXHUYECKHUE JIaHHbIE
JOCTYIIHBI IO 3aIIPOCY, HE 3arPOMO’K/1asi OCHOBHOM HHTep(eIic).

WuTepdeiic coctouT U3 UYETHIPEX pa3lenoB, AOCTYIMHBIX 4Yepe3 HaBUTAIMOHHOE MEHIO:
«IIpoBeputs aitn», «Mcropus nposepok», «CnpaBka» u «Hactpoiikuy. I[lepeximtouenue Mexmy
paszesnaMy He MpepbIBaeT TEKYLIUX ONepaluil: Mpu MepexoJe B Apyroi pasjien BO BpeMs aHaIM3a
nporecc MpoJoDKaeTcst B (OHOBOM peXUMe, a TO0Jb30BaTeNb IOJy4aeT YBEJOMJICHHE I10
3aBEpILICHUH.

3.2. I'naBubIii 35kpan — «IIpoBeputs daita»

['1aBHBIM SKpaH SIBISETCS CTAPTOBOM CTpaHUIIEH MPUIIOKEHUS U PEATH3YET MEPBUYHYIO (PYHKITHIO
— 3arpy3Ky M 3amyck aHaiausza Mmeauadaiina. KitodeBbIM 371€eMEHTOM SBJIsieTCss 00J1acTh 3arpy3Ku —
NPSIMOYTOJIbHASL 30HAa C MyHKTUPHOW PaMKOM, MOJJIepKUBaloIIas MeTon neperackuBanus (drag-and-
drop). ITocne BbIOGOpa (haiina B 061acTu MOSBIAETCS MUHUATIOPA BUAE0 WU 3HAYOK ayJuogaiiia ¢ ero
uMeHeM U pa3mepoM. OCHOBHBIE 3JIEMEHTHI ynpaBiieHusi: kHomka «[IpoBepuTh» (3amyck aHanusa),
«OuncTUTHY (BO3BpaT K UCXOJHOMY COCTOSIHHUIO), «OTKPBITH MpUMEP» (IEMOHCTPALIMOHHBIN (aiii) u
MOJI3YHOK «UyBCTBUTEIBHOCTEY» C TpeMsl pexxuMaMu — «CtaHaapTHBIN», « CTporuity, « Msrkui».

ITocne 3amycka uHTepgeiic mepexoauT B pexuM oO0pabOTKU: OTOOpaXkaeTcss aHMMHUPOBAHHBIM
WHJIUKATOp TMporpecca C TMOANMUChIO Tekymero odrana («OOHapyXeHHe JuIl...», «AHaINU3
BUJIEOTIOCIIEIOBATENBHOCTH...», «BbluMclieHne pe3ynbrara...») M OLECHOYHBIM BPEMEHEM 10
3aBepuieHus. [lonp3oBarens B 1000 MOMEHT MOXKET OTMEHHUTh aHalIU3 KHOMKOM «OCTaHOBUTHY» 0e3
MOTEPHU 3arpy’KeHHOTo (aiiia.

DeepDetect — uHTepdeiic NPorpaMMHOIO KOMMAEKCa

TAaBHbIA 3KpaK .

g ] f i
| I—=

Puc. 1. I'masnas cmpanuya unmepgetica «DeepDetecty — «lIposepums gatiny
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3.3. DKkpaH pe3yJbTaTOB AHAJIU3A

OKpaH pe3yJbTaTOB OTKPBIBACTCS aBTOMAaTUUECKHU IO 3aBEPILIEHUH aHAIN3a U CIIPOEKTUPOBAH TaK,
9TOOBI MOJIB30BaTENIb MOT OLIEHUTD KIFOYEBOM BBIBOJI B MEPBBIE CEKYHBI 0€3 TEXHUYECKHX JAeTaneii. B
BEPXHEH 4acTH pacloyioKeH KPYIHbII BETOBON MHAMKATOP: 3€NEHBIH ()OH COOTBETCTBYET BEPAUKTY
«KOHTeHT mNOIMHHBINY», KpacHbIE — «Bbicokass BeposATHOCTh (ambcuduranumy, KENTBIA —
«Pe3ynbrar Heonpenenén». Pagom otobpaxarorcss TekcToBas (OpMyJIMpOBKa BEPAUKTA U YMCIOBOMN
[10Ka3aTeb YBEPEHHOCTH B MPOIICHTAX.

briok peranbHOrOo 0OBACHEHHS COACPKUT: Tpaduueckyro mkany «BepostHocTh deepfake» (0—
100%); MapKUpOBaHHBIM CIMCOK KOHKPETHBIX MPU3HAKOB, MOBJIMSABIINX Ha BBIBOJ, C YKa3aHHEM HX
OTHOCHUTEJIPHOTO BeCa; BPEMEHHYIO INKAIy II0J03PHUTEIBHBIX (parMeHTOB Juisi BHAeodaiinos;
TEIUIOBYIO KapTy HOJO3pUTENBHBIX oOnacTeil aist ¢ororpaduii m oTAeTbHBIX Kaapos. [locneanuit
3JIEMEHT MPECTaBIAET 0COOYIO LIEHHOCTh: M0JIb30BATENb BUAUT HE MIPOCTO YUCIOBOM MTOKa3aTelb, HO
Y MUMEHHO T€ 30HBI M300pa)XCHHUsI, KOTOPBIE BBI3BAIM HAUOOJBIINE MOJO3PEHUS y HEMPOHHOW CETH.
OneMeHTs! ynpaBieHus skpaHa: «CoxpaHutb oT4éT» (PDF-10KYMEHT ¢ MOJHBIMU pe3yJbTaTaMu),
«ITogenmuthes» (cchuika Juis mepemadn koiieram), «lIpoBeputh emé omuu ¢aiin» (Bo3Bpar Ha
riaBHbIN 3kpaH), «[logpobHee o MeToae» (CIIPaBOYHBIN pa3/ien ¢ ONMCAHUEM aJITOPUTMOB).

DeepDetect — uHTepdeiic nporpammHore Komnaekca

PeaynuTar aHanusa sve

( T\ Tadmnais ananusa

YoepenwocTs: 91%

BUyanLHaR NOACOETIA NOADIPHTENLHYX 304

MoAD3pHTEALHEIE NpHIHAKN

. a ausi a 0:05-0:12

Pucynok 2 — Pazoen unmepghetica «DeepDetecty — «Pe3ynomam ananuza»

3.4. Paznenn! «cropust nposepox» n «Hacrpoitkn»

Paznen «Mcropust mpoBepok» MpeacTaBisieT co00Ml XPOHOJIOTMYECKMH CIHUCOK Bcex (haiiios,
paHee INPOAHATU3UPOBAHHBIX IOJI30BATEIEM Ha JaHHOM ycTpoiicTBe. Kakhas 3amuch BKIIIOYACT:
MUHUATIOPY WJIM 3HAYOK (paiina, ero UMs U 1aTy MPOBEPKH, UTOTOBBIM BEPJUKT C I[BETOBON MOMETKOM,
YHCJIOBOM IOKAa3aTellb YBEPEHHOCTU. 3allUCH XPAHATCS JOKAJIBHO HAa YCTPOMCTBE MOJIb30BATENS U HE
MepearoTCs Ha BHEIIHUE CEPBEPHI, YTO oOOecmeyrBaeT CcoO0AeHNE KOH(UICHIIUMATEHOCTH.
[Tonp30BaTens MOXKET HakaTh Ha JIOOYH 3amuch JUIsl OTKPBITHA MojgHOro otuyéra. Pazgen
nojaJepKuBaeT (PUIbTPaALMIO MO JaTe, TUIY (aiiiaa U pe3yibTary, a TaKXKe MOJTHOTEKCTOBbIM MOUCK MO
umeHaM. IlpexycmoTpeHa BO3MOXHOCTH 3Kcropra ucTtopud B gopmar CSV s KOprnopaTHBHOMN
OTYETHOCTH.

B paznene «HacTpoiikn» moiap30BaTeNb NEPCOHATU3UPYET MOBEIECHUE NPUIIOKEHUA. JlOCTyIHbIE
napaMeTpsl: BbIOOp peXuMa YyBCTBUTEIBHOCTU [0 YMOJYAaHMIO; BKJIIOUEHUE WIIM OTKIIOYEHHE
aBTOMAaTHYECKOT'O COXpPAaHEHMs HUCTOpHUH; BBIOOp sA3bIKa HHTepdeiica (pycckuil, Ka3aXxCKui,
aHTTIMICKUIN); HAacCTPOMKM 3BYKOBBIX M BH3YalbHBIX YBEJAOMJICHMH; BBIOOp AUPEKTOPUU IS
coXpaHeHHs OT4ETOB. JlOMOMHUTENBHO MpeaycMoTpeHa KHomka «[IpoBepuTh OOHOBIEHUS» A
3arpy3Kd aKkTyaJbHBIX BEpCUN HEUPOHHBIX Mojaenedl — QYHKIUS, KPUTUYECKH Ba)kHas IJis
nojaepkaHust 3(QQPEeKTUBHOCTH CUCTEMBL. B KOpIopaTHMBHOM BEpCHUHM peain30BaHa BO3MOKHOCTh
LEHTPATN30BaHHOTO OOHOBJIEHMSI BCEX DK3EMIUISIPOB MPHIIOKEHUS Yepe3 aJMUHUCTPATUBHBIN cepBep
OpraHH3alMH.

4. Anroput™M padoThl cHCTEMbI

4.1. Onucanue ceMUITANMHOIO AJTOPUTMA

AnroputMm pabotsl cuctembl DeepDetect mpencraBisier co0oi CTpPOryl0 IMOCIEN0BATENIbHOCTD
CeMH JIOTUYECKUX 3TaloB, KAKIBIH U3 KOTOPHIX BBIMOJIHAET (QYHKIHMOHAIBHO 000COOJICHHYIO 3a/1auy.
KitoueBass 0coOEHHOCTh alropuT™Ma — TOJHAS aBTOMAaTHU3alUs: IOJIb30BATENb JIUIIb UHUIUHPYET
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MIPOLIECC 3arpy3Koii ¢aiilia v moay4yaeT TOTOBBIN pe3yNbTaT 0e3 B3auMOICHCTBUS C MPOMEKYTOYHBIMHU
sTanamu. B Tabnuie 2 mpencraBieHa Momaropasi XapakTeprucTUKa alropuTMa.
Tabmuua 2. Anroput™ paboTtsl nporpammuoro kommiekca DeepDetect.

[MIar DTan Conep:xxanue

1 [Tpuém daiina

OO6Hapy>xeHue JIIIl

[IpenobpaboTka
TaHHBIX

AHan3 HEUPOHHOU
CEThIO

Jlokanusanusa
HOHOSpI/ITCHBHBIX
oOJacrent

Arperauus u

[Tonb30Barens 3arpyskaeTr BUACO, ayauo win Gororpaduro gepe3
unTepdeiic. CucremMa aBTOMaTHUECKH MPOBEPsieT (hopMart, pasmep
u 1enoctHocTh (aiina. [Tpu HemoanepxuBaeMoM popmate uiH
IIPEBBIILIEHUH JOITyCTUMOIO Pa3Mepa M0Jb30BaTelb [10JIy4aeT
YBEJIOMJIEHHE.

Criennanu3upoBaHHbIM MOYJIb JETEKIUU aHATU3UPYET KaXKAbIN
KaJp B IIOMCKaX JIMII C IPUMEHEHUEM KAaCKaJHbIX KJIaCCU()PUKATOPOB
Xaapa u CNN. IIpu oTCyTCTBUU JIULl CUCTEMA IIPEIAraeT
IIPOAOJKUTH aHAJIN3 B pexunMe (GOHOBBIX apTedakToB. Heckonbko
ML aHAJIU3UPYIOTCS HE3aBUCUMO.

Kaxxnoe nuuo macmrabupyercst U IpUBOIUTCS K CTaHIaPTHOMY
BXOJHOMY (hopMaTy (HOpMasln3auus IPKOCTH, BEIPaBHUBAHNE
TUCTOrpaMMBl, yCTpaHeHHe 1yMoB). [t ayano3anucei
HOpMaJIM3yeTCsl CUTHAJI, BHIIOJHsETCS pa30ueHue Ha Gpeimsl,
u3Binekarorcs kodpoumnuentst MFCC.

HeliponHas ceTp OLICHMBAET COTHU NPU3HAKOB: TEKCTYPHBIE
apTedakThl, YaCTOTHbIC AaHOMAJIMH, HECOOTBETCTBHSI OCBEILLICHHUS,
HEXapaKTEpHbIE AaTTEPHBI IBWKECHUS. [{11 BUIEO TONIOJIHUTEIIBHO
UCCIeyeTcs BpEMEHHAs TMHAMUKA C IPUMEHEHHEM PEKYPPEHTHBIX
HeripoHHsix ceteit (LSTM).

Cucrema onpenensieT 061acTi U300pakeHUs WM BpEMEHHBIE
(hparMeHThl, BbI3BaBIINE HAMOOJIBIIINE MOJO3PEHUS, U POPMHUpPYET
TeruioByto kapTy (heatmap) ¢ npumenennem merona Grad-CAM
JUTSL THTEPIIPETAllUN PEIICHUI HEMPOHHOM CETH.

Pe3y.]'IBTaTBI O6”I)€I[I/IH$IIOTC$I B UTOTOBEIN ITOKA3aTeIb —

BBIHECEHHE BepositHocTh deepfake (0—100%). Cucrema BBIHOCHUT OJTUH M3 TPEX
BEpIUKTA BepauKkTOB: «KoHTeHT nmommuunbiity (< 35%), «Pe3ynbrar
Heonpenenén» (35-65%) unu «Bricokas BEpOATHOCTD
danscudukanum» (> 65%).
7 dopmupoBaHue Co3maércst OTUET ¢ BEPIUKTOM, YACIOBBIM TIOKa3aTeIeM
oTyéra YBEPEHHOCTH, TIEPEYHEM TIPH3HAKOB, BPEMEHHO MIKaIO0H

MOJO03PUTENBHBIX (PPArMEHTOB U TEIIIOBOM KapToi. OTUéT
oToOpaxkaeTcs Ha DKpaHe U IPU HE0OXOTUMOCTH IKCIIOPTUPYETCS B
¢dopmare PDF.

4.2. Oco0eHHOCTH BETBJICHHI aJITOPUTMA

ANTOpUTM COAEPKUT TPU KIIOYEBBIE TOUYKHM NPUHATHS pemieHnil. Ha mepBom BeTBieHMM —
BaMMalMK (aila — MpoBepsieTCs COOTBETCTBHE 3arpyKeHHOro ¢aiina nomycTuMbM (opmatam u
OrpaHMYeHUsIM 1o pa3Mepy. llpu HapymeHun Xotst Obl OJHOTO yCJIOBUSI 00pabOTKa MpephIBaeTCs C
JMAarHOCTHUYECKUM COOOIEHHEM O MIPUYUHE U PEKOMEHJAIMSAMU 110 YCTPaHEHHIO.

Ha BTOpPOM BCTBJICHUH — O6H3py>KeHI/II/I JIAIL — aJIrOpUTM Ppa3BCTBIACTCA B 3aBUCUMOCTH OT
pe3yibTaTa JeTeKIMU: pU 00HApY>KEHUH JIHUIl 00paboTKa MPOA0IKAETCs ITATHBIM 00pa3oM; MU UX
OTCYTCTBHH TOJIb30BATEIIO MpeJiaraeTcs MoATBEpAUTh aHAIN3 B pekuMe (POHOBBIX apTe(hakToB JTHUO0
3arpy3uTh Apyroi daitn. ns ayaumozamucedl 3TOT 3Tal MPOMYCKAETCs, W alrOPUTM MEepeXOaUT
HETIOCPEJICTBEHHO K HOPMaJM3allid CUTHajda. TpeTbe BETBICHHE pealn3yeTcs TPU BBHIHECEHUH
BEPJIMKTA: BBIYMCICHHAs BEPOSTHOCTb CPABHMBAETCS C IOPOTOBBIMH 3HaueHUsIMH 35% u 65%.
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YKkazaHHbIE IOPOTH MOTYT OBITh CKOPPEKTUPOBAHBI MOJIb30BaTeNeM B pasnene «Hactpoiiku» ¢ yuérom
KOHKPETHOI'O CLIEHApUs IPUMEHEHHS.

5. IIpenmyuiecTBa M OTPAHMYEHHUS CHCTEMBbI

5.1. [IpeumymiecTBa pa3padboTaHHOTO PeLlIeHMsI

I'maBubiM  mpeumymiectBoM DeepDetect siBasieTcs JOCTYHHOCTh: cHCTeMa He TpedyeT
TEXHUYECKUX 3HAHWUN, HAaBBIKOB MPOrPAMMUPOBAHUS WM MPUOOPETEHHS JOPOTOCTOSIIEH MOAMUCKH.
bazoBast Bepcus mpepocrasisiercs OecruiaTHO (Monenb freemium), 4TO MPUHIMITMATBEHO PACIIUPSIECT
KpyT NOTEHLUAIbHBIX MOJIb30BaTENeH, BKIIOYas Jto/eil, nanékux ot cdepsr UT.

Cy111€CTBEHHBIM JIOCTOMHCTBOM BBICTYIAET MPO3PauHOCTh U MHTEPIPETUPYEMOCTh PE3YJIbTATOB:
CHUCTeMa HE IMPOCTO COOOINAaeT BEpPAUKT, HO OOBACHSAET, Ha OCHOBAaHMHM KAaKUX MPU3HAKOB OH
c(OPMHPOBAH, W BHU3YAIHM3UPYET MOJO3pUTENbHBIE 00JaCTH MOCPEICTBOM TEIUIOBOM KapThl. DTO
MO3BOJISIET TOJIb30BATENI0 CAMOCTOATEIBHO OLICHUTh OOOCHOBAHHOCTH BbIBOJAA. HemanoBakHBIM
MPEUMYIIECTBOM SBIISICTCS M (YHKIMOHAJIbHAsl YHHBEPCAIBbHOCTh: 00paboTKa BHIEO-, ayAHo- U
dboToMaTepua’goB B paMKax eauHOro HHTepdeiica HUCKIYaeT HEOOXOAMMOCTh HUCIHOJIb30BaHUA
HECKOJIbKUX Pa3pO3HEHHBIX HWHCTPYMEHTOB. MeEXaHM3M pEryJsipHOTO OOHOBJIECHHS HEHMPOHHBIX
Mojiefiell o0ecrieunBaeT aKTyalbHOCTh CUCTEMBI [0 MEPE COBEPIIICHCTBOBAHUS TEXHOJIOTHI reHepalun
CUHTETUYECKOTO KOHTEHTA.

5.2. Orpanu4eHus ¥ CONYTCTBYIOLIHE PHUCKH

BwmecTe ¢ Tem cuctema uMeeT psii OObEKTUBHBIX OrpaHndeHuid. [lepBoe HOCUT (hyHIaMEeHTaIbHBIH
TEXHUYECKUH XapakTep: HU oauH neTekTop deepfake He obOecrieuymBaeT CTOMPOLIEHTHOM TOYHOCTH.
CoBpeMeHHbIE HEHpPOCETEBBIE JETEKTOPbl JAEMOHCTPUPYIOT IOKAa3aTellb JIO)KHOOTPULATEIbHBIX
cpabatbiBanuii Ha ypoBHe 10—-15% npumeHuTensHo K BhicOKokauecTBeHHBIM deepfake, cozmanHbIM
MIPUMEHEHUEM HOBEUIINX alnropuTmoB [2, 4]. PesynbsTaT padotsl DeepDetect cneayer paccmarpuBaTh
KaK BCIIOMOTaTeJIbHbIA aHATMTUYECKUM MHCTPYMEHT, @ HE KaK OKOHYATEJIbHOE FOPUANYECKH 3HAYNMOE
3aKJIIOYEHUE.

Bropoe orpaHuueHue cCBsi3aHO C (EHOMEHOM «IOHKM BOOPYKEHUI»: pa3pabOoTUUKU
TeHEPATUBHBIX TEXHOJIOTHH IIeJICHANpPaBICHHO COBEPIIEHCTBYIOT METOAbl 00xona aerextopoB [10].
be3 perynsipHOro OOHOBJIEHHSI HEHMPOHHBIX MoOpeNed 3((HEKTUBHOCTH CHCTEMBI OyAET HEH30EHKHO
CHIDKAThCA. TpeTbe OrpaHMUEHUE KacaeTcs KaueCcTBa BXOIHBIX JAHHBIX: CUCTEMA CYLIECTBEHHO TEPSET
B TOYHOCTH TIpU aHAJIMU3E BHUJEOMATEPHAIIOB C HHU3KUM pa3pemenneMm (Hmwke 480p),
BBICOKOKOMITPECCUPOBaHHbIX (DaiiIoB WM 3amuceid B YCIOBMSAX IUIOXOro oOcBelleHus. JlaHHas
npobiemMa 0OycClIOBJI€Ha TEM, YTO HHU3KOE€ KadyeCTBO 3allUCH OJIHOBPEMEHHO MOXET CKpbIBAThH
apredaxTsl GanbCUPUKALMY 1 IMUTUPOBATD JOXKHbIE IPU3HAKY JUI KJlaccu(uKaTopa.

Tabnua 3. CBoHas OlleHKa MPEUMYILIECTB U orpaHudeHnii cuctemsl DeepDetect.

IIpenmymecTBa OrpanuveHnust
He tpebyer ciennanbHBIX TEXHUYECKUX 3HAHUH HeBo3M0XHOCTh TapaHTHPOBATH CTOMPOIIEHTHYIO
OT TTOJIb30BATEINS TOYHOCTB OTIPE/ICTICHHS ITOIJTMHHOCTH KOHTEHTA
[Ipo3padnoe oObsicHEHUE pe3ynbTaTa ¢ TeroBoll | CHIKEHHE TOYHOCTU aHallu3a JJIsl MaTepHAIIOB C
KapTOW MOJIO3PUTENBHBIX Oo0acTei HU3KHUM pa3penieHneM U BRICOKOH CTENEHBIO COKATHS
[Monnepxka Buzgeo, ayano u potorpaduii B HeobxomumocTs perynsipHoro 0OHOBIICHUS
enuHOM uHTepderice HEUPOHHBIX MOJIENIEN NIl COXPAHEHUs aKTyaJIbHOU
3¢ heKTUBHOCTH
JlocTymmHOCTh B paMKax OecIuTaTHON 0a30BO Heso3mosxxHocTh BhIsIBUTE deepfake, criennanbHo
BepcuH (freemium) ONTHMHU3HUPOBAHHBIN MOJT 00X0] KOHKPETHOTO
JETEKTOpa
PerynsipHoe 0OHOBIICHHE HEHPOHHBIX MOJICIICH BeposiTHOCTHBIH, a HE FOPUIUYECKU 3HAUUMBIIA
JUISL IPOTUBOACHCTBHUS HOBBIM aJITOPHTMAM XapakTep pe3ynbTaTa aHaan3a
reHeparu
3akioueHune
Hacrosimmast ctaThst mocBsiIieHa MPUKIATHOMY aCTIEKTy PEIICHHs OJTHOW U3 HanboJiee aKTyaIbHBIX
3alad  COBPEMEHHOW WH(GOPMAMOHHONW OE€30MacHOCTH — aBTOMATHMYECKOMY OOHApYKEHUIO
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CUHTETHYECKOTO MeIUaKoHTeHTa. [IpemnoxkeHa W JETalbHO OINMMCaHA KOHIICMIHS MPOTrPAMMHOTO
komruiekca DeepDetect, peann3yromiero mogHbIA MUK padOTHI ¢ TIOI03PUTENBHBIM MeauadanaoMm: OT
3arpy3Kd M MHOTOITamHOW TpeaoOpabOTKU 10 BBIHECEHHsS AapryMEHTHPOBAHHOTO BEpIUKTa C
BU3yaJM3alueil MOJ03pUTEIbHBIX oOO0NacTeil MOCPEACTBOM TEIUIOBOM KapThl. AHcamOmeBas
aApPXUTEKTypa, OObEIUHSIONIAs CBEPTOYHBIC U PEKYPPEHTHBIC HEHPOHHBIC CETH C ayAHMOMOJYJIEM Ha
6a3ze MFCC, obecrieunBaeT moaiepKKy TpEX THUIIOB MEIMAKOHTEHTAa B paMKaX €IWHOTO MHTepdeiica.
Hocturnyteiidi nokazatens AUC-ROC Ha TecroBoit BbiOOpke coctaBui 0,921, mpeBbicuB 0a3oBble
mozuenu Ha 7-12%.

KitoueBbIM OTJIMYMEM CHCTEMBI OT CYIISCTBYIOIIUX PEIICHHWN SIBISETCS €€ OpUeHTAIus Ha
HETEXHUYECKYIO ayIUTOPUIO B COUETAHUU C MPO3PAUYHOCTHIO PE3yJIbTATOB: MHTYUTHUBHBIN HHTEpdeiic,
HarsiqHOEe OOBsSCHEHWE BepAuKTa W OecruratHas Oa3oBas Bepchs O00ECHEYMBAOT JTOCTYITHOCTB
MHCTPYMEHTa JJis PSAOBBIX IOJb30BaTeNell, COTPYJHUKOB OpraHu3aluii U mpeacTaBuTesel
Meauacpeapl. AHanW3 MPEUMYIIECTB W OTPAHUYCHHHA CHCTEMBI CBUICTCILCTBYET O TOM, 4YTO
DeepDetect He sBisieTcss yHHBEpCaIbHBIM PEUICHHEM W HE 3aMEHSEeT KPUTHUYECKOTO MBIIUICHUS
MOJIb30BATENsl, OJHAKO CYMIECTBEHHO IMOBBIMIAET €r0 BO3MOXHOCTH TIO CaMOCTOSITCILHOMY
BBISIBJICHHUIO MOTEHI[UAIBHO MO/IEbHBIX MAaTEPUATIOB.

HampapiieHusiMHA TaabHEHIIIEro COBEPIICHCTBOBAHUS CHCTEMBI SBIISIOTCS: PACIIMPEHUE TEPEUHS
MOAJEPKUBaeMbIX (OpPMATOB, TMOBBIIIEHHE TOYHOCTH aHAIM3a MaTepuUajoB HHU3KOIO KadyecTsa,
pa3paboTka MOOMIILHOW BEPCUU MPUIIOKCHHSI, HHTETPAIlAs MEXaHU3MOB KOJUIGKTHBHON BepU(UKAIINN
KOHTEHTA, a TaK)Ke MPOBE/ICHUE MOJIEBBIX UCIBITAHUN C PEAIbHBIMH TMOJI30BATEIISIMH ISl BaTUAALIUN
3asIBJICHHBIX TTOKa3arenel 3 (heKTHBHOCTH.
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ENGLISH PHRASES FOR PRESENTING DESIGN PROJECTS

Amirkhan Alisher Nurbolatulyy
Superviser: Ydyrys Nuray Serikkyzy

In today’s global academic and professional environment, the ability to present a design project
in English is no longer just an additional skill, but rather a basic requirement, especially for students
who plan to take part in international conferences or collaborate across different countries. However,
in practice, many students do not struggle with the design itself, but rather with expressing their ideas
clearly and logically in English. They often understand their own project well, but when it comes to
presenting it, the explanation becomes less structured or not fully clear. Because of this, even a strong
design can appear weaker simply due to the way it is communicated. This creates a gap between the
actual quality of the project and how it is perceived by the audience, which makes it necessary to pay
attention not only to visual and conceptual aspects, but also to the language used during the
presentation. For this reason, mastering appropriate English phrases becomes an important part of
professional communication, as it helps the presenter organize their speech, guide the audience
through complex ideas, and highlight key points more effectively. The main difficulty is choosing
phrases that are both natural and accurate, while also adapting them to the context of design, where
explanation, description, and justification are closely connected.

When moving from the introduction to the main part of a design presentation, it is important not
only to describe the project but also to guide the audience through the logic behind it. This is where
appropriate English phrases play a key role, as they help structure the speech and make complex ideas
easier to follow. A well-organized presentation usually begins with a clear transition into the main
content, where phrases such as “Let me begin by explaining the main concept of this project” or “I
would like to start with the overall idea behind the design™ help the speaker move smoothly from
general introduction to specific details. These expressions also help the audience understand that the
main part of the presentation has started, which is especially useful when they are not familiar with the
project. As the presentation continues, explaining the concept becomes one of the most important
stages, since it reflects the thinking process behind the design. Here, phrases like “The main concept of
this design is based on...”, “This project is inspired by...”, or “The idea was to create a space that...”
help clearly express the designer’s intention. It is important that these phrases are not used
mechanically, but are supported by logical explanation, for example by referring to environmental
factors, user needs, or aesthetic considerations that influenced the final result. In this case, the
presenter often combines present tense for general ideas and past tense when describing the
development process, which makes the explanation sound more natural. At the same time, phrases
such as “This allows us to...”, “This approach helps to...”, or “As a result, the design achieves...” help
connect ideas and outcomes, making the explanation more coherent.
Another important part of the presentation is describing spatial organization, materials, and visual
elements, which requires more precise and descriptive language. Here, phrases like “This area is
designed for...”, “The layout is organized in a way that...”, or “We have chosen these materials
because...” become very useful, since they allow the speaker not only to describe what is shown, but
also to explain the reasoning behind design decisions. In design presentations, simple description is not
enough, as the audience usually expects justification as well. For example, saying “The use of glass in
this | increases natural light while also creating a sense of openness” shows both function and intention
at the same time. In addition, when referring to visual materials such as plans, sections, or renderings,

phrases like “As you can see in this plan...”, “This image shows...”, or “Here we can observe...” help
direct the audience’s attention and make the explanation more interactive, which is very important in
presentations where visuals play a central role.

To maintain clarity and coherence, it is also necessary to use linking and transition phrases,
because without them the presentation can easily feel fragmented. Expressions such as “Moving on to
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the next point...”, “Now I would like to focus on...”, or “Let us now consider...” help maintain a
logical flow and guide the audience through different sections of the project. These phrases are
especially useful when the presentation includes several components like concept, planning, materials,
and functionality, since they create structure without needing explicit numbering. In addition, when
emphasizing important ideas, phrases such as “I would like to highlight...”, “It is important to note
that...”, or “One of the key features of this design is...” help draw attention to the most significant
points. Another important skill is the ability to explain advantages and justify design choices in a
convincing way, since presentations are not only informative but also persuasive. Phrases like “This
solution provides...”, “This design improves...”, or “One of the main benefits of this approach is...”
help show the value of the project. In some cases, it is also necessary to compare alternatives or
mention limitations, and expressions such as “Compared to traditional solutions...”, “On the other
hand...”, or “However, this approach may have some limitations...” demonstrate deeper analysis and
make the presentation more balanced and credible. This type of language is especially important in
academic contexts, where critical thinking is highly valued.
Finally, throughout the presentation, the speaker should maintain a consistent tone that combines
clarity, precision, and confidence, while avoiding overly complicated sentence structures. This balance
can be achieved through the regular use of structured phrases that support the flow of ideas. The
effectiveness of a design presentation depends not only on visual materials or innovative concepts, but
also on how clearly these ideas are communicated, and appropriate English phrases help transform a
simple explanation into a well-organized and persuasive narrative.

In conclusion, the ability to use appropriate English phrases when presenting a design project
plays a crucial role in how the work is understood and evaluated. Even a well-developed concept can
lose its impact if it is not explained clearly and logically. Mastering these phrases allows the presenter
to structure ideas, highlight key elements, and communicate design decisions with confidence.
Ultimately, this skill significantly improves both the quality of the presentation and the audience’s
understanding of the project. Therefore, it should be considered an essential part of a designer’s
academic and professional development.
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Abstract

This study examines the key factors influencing rural-to-urban migration in Kazakhstan,
focusing on both push factors that drive individuals away from rural areas and pull factors that attract
them to cities. Using a quantitative approach based on survey data from Generation Z respondents, the
research applies a push-pull theoretical framework to analyze migration attractiveness. The findings
suggest that, beyond traditional economic motivations such as wages and employment opportunities,
modern lifestyle factors—including digital infrastructure, social opportunities, and access to quality
education—play a significant role in migration decisions. The study highlights that poor rural
infrastructure and limited career opportunities strongly push individuals to leave villages, while urban
lifestyle advantages act as powerful pull factors. The results provide insights for policymakers aiming
to balance regional development and reduce migration-driven inequality.

Introduction

Background

Rural-to-urban migration is a major socio-economic process in Kazakhstan, driven by regional
inequality, urbanization, and changing lifestyle expectations. Cities such as Almaty and Astana attract
young people due to better job opportunities, education, and living standards. At the same time, rural
areas face depopulation, aging populations, and declining infrastructure.

Traditionally, migration was explained by economic factors such as wage differences and
employment opportunities. However, recent trends show that non-economic factors—such as internet
access, lifestyle, and personal development—are becoming increasingly important.

Problem statement

Despite government efforts to reduce migration and support regional development, rural
depopulation continues. Existing policies often focus mainly on economic incentives, ignoring modern
lifestyle needs.

As highlighted in your research, even when wages are competitive, young people still prefer
cities due to better living conditions and opportunities.

This indicates a gap in understanding the real drivers of migration decisions in Kazakhstan.

Research question

What factors influence the attractiveness of migration to cities, and what factors force people to
leave rural areas in Kazakhstan?

Literature Review
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Consider a 23-year-old female that has graduated with an IT education in Almaty and comes
back to her own small village (auyl) in the Zhambyl region. She soon realizes that there is hardly any
4G internet around her residence and coworking facilities where she can work (Seitz, 2021,
Bodaukhan, Zhenshan, and Zholmukhanova, 2022). She was accustomed to professional events, gym,
and fast digital entertainment during four years of her stay in the city, which she cannot find in her
village. She is not only away from a high salary but the modern lifestyle without which she cannot be a
successful and happy person. It is a typical narrative of many youths in rural Kazakhstan today and this
is the primary cause of this study.

Citizens in Kazakhstan increasingly leave villages and head to larger urban centres such as
Almaty and Astana (Kabdesov, 2020; Mussina, Khusainova, and Vechkinzova, 2020). The majority of
them are university graduates. The departure of these educated youths out of the villages leads to the
loss of the most talented individuals in the rural areas, thus worsening the inequality in the region
(Jussibaliyeva et al., 2025; Nurzhanova et al., 2020). It is a highly intriguing puzzle since Almaty and
Astana are turning into an incredibly costly place to reside (Seitz, 2021). Most students prefer the big
cities even in cases where the government attempts to provide them work in other areas via programs
such as the Serpin-2050 (Akhmetova et al., 2025). This is indicative of the fact that money is not the
only thing that is important any more. Thus, our research question will be as follows: to what extent do
modern factors, such as, internet and entertainment, have any significance in comparison to traditional
wages of graduates moving to Almaty and Astana?

The push-pull theory of Everett Lee (1966) which explains why people move has long been used
by researchers. In their view, migration is an easy decision in terms of location where they can easily
get better employment and higher earnings (Aldashev & Dietz, 2011). In this way, the traditional view
of graduate migration out of rural Kazakhstan is the ability of students to earn the maximum possible
income and receive professional employment in the city (Aldashev & Dietz, 2011; Kabdesov, 2020).
Nonetheless, the recent evidence indicates that such a situation is not always the case (e.g., Akhmetova
et al., 2025; Seitz, 2021). As an illustration, most graduates are not willing to relocate into high paying
regions in the North but remain in the costly cities where they are unable to afford housing. This begs
one major question; at what point do graduates make the decision to move to a different location
because they desire something that is not readily visible, such as a high-speed internet connection,
social sites, and personal development instead of a larger paycheck. In older studies, they tend to
consider such aspects as unemployment and the price of houses (Aldashev & Dietz, 2011,
Zhumashbekova et al., 2024). The lack of consistent empirical evidence in the literature indicates that
we have significant gaps in the classification of the decisions of Gen Z graduates in Kazakhstan
(Jussibaliyeva et al., 2025; Sabihanova, 2024).

In a bid to comprehend these gaps, we seek to study what the young graduates care about in the
modern times. Our results would demonstrate that, first, the high-speed internet and modern
entertainment are lifestyle factors that are extremely powerful as the pull factors and can even be more
crucial than money. Second, the absence of digital and social services in villages serves as a push
factor that makes graduates run away. Third, government initiatives are not effective since they simply
pay attention to wages and disregard the fact that young individuals require modern living and working
conditions (Akhmetova et al., 2025; Bokayev, Ismailova, and Torebekova, 2020). The ranking of these
modern factors will assist our paper in influencing the government to make superior policies to assist
the cities as well as the rural villages.

Determinants of, Socio-Economic Inequality, and Policy Resilience A Unified Framework of
Migration Dynamics in Kazakhstan.
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The demographic and economic situation in the Republic of Kazakhstan is characterized by a
paradoxical migration situation: the state considers migration as one of the main factors of national
development and territorial integration, but, in essence, it leads to an increase in inequality and social
disintegration at the regional level. Post-Soviet migration turned out to be a difficult spontaneous
reaction to market signals, and not a state-controlled process. The scientific literature is also different:
some studies show the positive relationship between migration to cities and the regional gross product
(gross domestic product), while others highlight the structural risks associated with the reduction of the
rural population, which are called brain loss and the creation of suburban areas. The results are not
only contradictory, but also point to the multifaceted reality

The Push-Pull Paradigm and Neoclassical Theory: A more recent theory, the laws of migration,
are based on the works of Ernest George Ravenstein (1885), according to which people leave regions
with fewer opportunities and go to regions with higher opportunities, and migration flows usually take
place at a relatively short distance to the centers of absorption. This has been improved by neoclassical
theory, which views migration as a reasonable response to geographical wage gaps. That is why such
non-oil regions as Atyrau and Mangystau, or the administrative centers of Astana and Almaty, have a
huge appeal in the Kazakh environment.

Human Capital and the New Economics of Labor Migration (NELM): The theory of human
capital considers migration as a type of private investment, in which people decide to migrate in order
to get the maximum result from their experience and professional training. On the other hand, the helm
system focuses on household management and migration as a strategy for income diversification in
order to avoid economic risks. This is especially noticeable in rural Kazakhstani families, who send
young people to cities for education in anticipation of remittances or increased socio-economic
participation of the whole family.

Spatial Economics and Agglomeration Theory: According to this theory, the concentration of
people in large cities is due to increased efficiency in densely populated industrial and financial
centers. Debts-however, the literature also indicates the economic difficulties of consolidation, when
excessive concentration leads to an overload of infrastructure and environmental pollution, as well as
an increase in costs, which ultimately leads people to flee.

Dual Labor Market Theory: This is important to explain the social risks in urban areas and
means that urban labor markets are divided into a well-paid and stable primary sector and a low-paid
and unstable secondary sector. This is one of the reasons why in Kazakhstan, even internal migrants
who move to prosperous cities end up in shadow settlements without legal registration (residence
permit) and social services. This includes cognitive psychology, logic.

The seemingly paradoxical features of migration research in Kazakhstan, including the question
of why migration continues due to growing poverty in urban areas or why state initiatives cannot
change the flow, can be solved by a comprehensive causal system based on the following aspects:

The Urbanization-Affordability Gap: Since the income gap is strong, attracting rural residents to
Almaty and Astana (whose per capita income is more than 80 percent), these cities have become
megacities, where real estate prices triple or even double in real terms. Literature shows that living in
Almaty is inaccessible to local residents compared to San Francisco or Vancouver. This constitutes a
structural stopping point where only well-earned and educated people can become legal residents, and
low-income immigrants with informal housing and the labor market have to give preference to the
suburbs of the city.

The Institutional and Infrastructural “Mobility Trap”: In accordance with the Soviet tradition
(registration), the record remains a wall of silence. In addition, the isolation of rural infrastructure
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(schools, water supply, roads) causes such a shock that it negates the attraction of the city and leads to
desperate and uncontrolled urbanization instead of the planned staff movements.

The Qualification Mismatch and the Brain Battle: In Kazakhstan, there is a certain restructuring
of staff on an ethnic basis. The outflow of skilled labor to Russia (usually of European origin) with
salaries two and a half times higher leads to a shortage in industry and agriculture. This brain drain is
compensated, at least, by the influx of ethnic folds (Oralmans) and young peasants who, although they
provide working capacity, often lack the specialized professional training required in the urban
economy. The specific data confirming this complex causal scheme are those that are analyzed
separately in the proposed literature.

Macroeconomic Determinants and Regional Typologies: Aldashev and Dietz (2011) provide an
empirical justification for the neoclassical model, according to which distance seriously limits
migration: with an increase in distance by 1%, migratory flow decreases by 1.3%. Jussibalieva et al., P.
(2025) develops this hypothesis by proposing a typology formed by four models of spatial
development. They noted that areas such as Atyrau and Astana can combine high migration with high
gross regional product, and areas such as the Agmola and Almaty regions experience high migratory
load, but lack an industrial base to support it, which creates a high migration imbalance with low gross
regional product.

Urban Social Crisis:Tleuberdinova et al. (2022) and Nurlanova et al. (2022) reported that the
negative social consequences of uncontrolled urbanization in Almaty were a decrease in quality of life,
an increase in crime and an acute shortage of water. Januzakova and Serikdzhanova (2023) form a
socio-demographic aspect, while the authors deal with the feminization of migration of women with
higher education to urban services. This reinforces the human capital model and also highlights some
tensions in the city’s social infrastructure, as orphanages are a major obstacle for New displaced
families, Makhmutova notes (2013).

Rural Infrastructure and Depopulation: Bodaukhan et al. (2022) and Nurzhanova et al. (2020) are
concerned about the ageing of workers in the rural North. In connection with the outflow of the
economically active population, the index of aging of the population increases to significant values,
39% of the abandoned population is engaged in unproductive agriculture and is engaged in individual
labor activity. This hereditary infrastructure is a chain of negative reviews, in which tragic living
conditions push out the people who have to work in such conditions.

Failure of State-Led Educational Migration:Akhmetova and others. (2025) are the authors of the
most critical public policy review, using the analysis of differences in evaluation of the Serpin-2050
program. They noted that the initiative providing grants to transfer students from south to north is
ineffective. P values (>0.05) are used to indicate that the long-term population inflow north of the
program has not increased significantly. Lack of jobs in northern parts of the country or cheap housing
options forced graduates to return to the South. This reinforces the dual lab theory that there is not
enough training in the structure to address market shortages.

Economic Tools and Systematic Management: Bokayev and Akhmetova (2024) and Bokayev et
al. (2020) note that the means provided by the government, such as tax breaks or immigration quotas,
are not sufficient. They adhere to systematic models that integrate migration policy into wider
economic and social development. Seitz (2021) supports this and argues that the missing rental market
is the key political driver. The rate of urbanization does not rise from 1.7 to 2.3 percent per year to 70
percent, as the country wants, without an affordable rental industry.
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METHODOLOGY
19. Sampling strategy and justification

(who you are going to examine and why this sample is appropriate)

Target population

The research targets Generation Z members aged 18-30 years old, having spent their childhood
in the countryside or small towns (auyl/village) of Kazakhstan and who have already moved to Almaty
or Astana, or are already living in the countryside and are thinking about migration. This population is
chosen due to the specificity of the research question which directly addresses the push and pull factors
of the young rural-origin Kazakhstanis- only this group can provide useful first-hand information on
the push factors when living in rural areas and the pull factors when being in the urban environment.

Inclusion criteria:

e Age: 18-30 (Gen Z cohort) in line with the definition of youth migrants in Kazakhstan,
Jussibaliyeva et al. (2025).

e Origin: grew up in a small town or rural area in Kazakhstan.

e Education: higher education done or in progress.

e Location: it is currently located in Almaty or Astana, OR in rural Kazakhstan and it is thinking
about internal migration.

The first question that will be incorporated into the survey is a screening question: “Were you
raised in a rural or a small town in Kazakhstan? The respondents who will answer No will be
automatically redirected out of the survey, which will apply inclusion criteria at the time of data
collection.

Sampling method

The sampling method that is used in this study is non-probability, namely, convenience sampling
with the snowball sampling. These procedures are suitable due to the nature of the research as being
exploratory and due to the practical limitations that the researchers(us) have.

The main approach will be convenience sampling since the target population- people who have
migrated from rural to urban areas- cannot be readily obtained using a complete and reliable sampling
frame in Kazakhstan. The feasibility of applying probability-based approaches to sampling, such as
simple, random or stratified sampling is not feasible, as as student researchers, we do not have much
time, funds or access to the institution. As a result, the participants will be selected based on their
availability and readiness to respond, and it will allow gathering the data in an efficient way within the
existing constraints.

Snowball sampling is also used to enhance the size of sample and reduce the disadvantages of
convenience sampling. The respondents will be asked to suggest other individuals who fit in the study
requirements and this will help in accessing the otherwise difficult to access participants. The approach
increases the sample diversity and size using social networks.

Although these methods are bound to produce bias and are not very representative, they are
appropriate in the scenario of exploratory research. Thus, the results only give suggestive information
and not comprehensive generalizable conclusions.

Sample size justification

The proposed study will have a sample size of at least n = 100 (desired 100-150 respondents). It
is based on the suggestions of Ordinary Least Squares (OLS) regression which implies 10 or more
observations per independent variable ( 2013, Field). Given that the model has approximately 11
independent variables, it is assumed that one will need 110 valid responses to make reliable estimates.
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2. Measure and Dependent Variable

Conceptual definition: Migration attractiveness is measured as the extent to which a rural-origin
Gen Zer finds migration to Almaty or Astana attractive and probable.

Operationalization: The respondents will be asked: What was your overall attractiveness towards
the idea of moving to Almaty or Astana? The answers are being taken on a 15 Likert scale (1 = not at
all attractive, 5 = extremely attractive).

Type of scale: Continuous, 1-5.

Citation: In accordance with Hoffmann et al. (2019), who assessed the migration intent by
Likert-scale items in a push-pull framework in a rural setting, migration attractiveness is measured on
a 1-5 scale modified to a situation in Kazakhstan.

OLS justification: 1-5 Likert scale is modeled as continuous to run OLS regression, and this is in
line with the existing practice of quantitative migration studies when interval-level properties can be
assumed to be sufficiently met (2019, Hoffmann et al.).

3. Independent Variables and Measures

Push Factors

Wage satisfaction (Economic Vitality) Measured by: How satisfied are you with the wage level
in your village? (1-5 Likert scale, 1= very dissatisfied, 5= very satisfied). Additional question: “To
what extent does your monthly income allow you to adequately cover your monthly living expenses in
your rural area?”

Rural job opportunities (Economic Vitality) Measured by: “How do you rate your likelihood
of getting a secure job in your village? (0-100%, continuous). Additional question: “What are your
chances of finding a full-time job in your village that would be a stable one in the next 6 months in
case you lose your job?

Quality of Infrastructure (Rural Livability) Measured by: “How would that rate the
infrastructure (roads, utilities, public transport) in your village? (1-5 Likert scale). Additional
question: “In case a mass community event (or a marathon) were held in your village, how do you
think your village has sufficient infrastructure (roads, safety, public spaces, transport) to make such an
event a success?

Access to healthcare (Rural Livability) Measured by: “About how many kilometres is the
closest hospital in relation to your village? (integer, km). Other question: “How often do you treat
yourself at home because of the distance to the closest healthcare facility? (1 = never, 5 = very
frequently)

School condition (Rural Livability) Measured by: When was the local school in your village
last renovated? With three answer options: less than 5 years ago / 5-15 years ago / more than 15 years
ago. Further question: “Supposing you continued to live in your village, how far do you suppose the
school there could offer a safe learning environment and good quality education to students (including
things like the state of school buildings and facilities) The extent to which I am willing to engage in
these activities:

Career growth constraint (Development Constraints) Measured by: How much do you think
that your living in your village constrains your career development? (1-5 Likert scale, 1 = not at all, 5
= completely). Supporting question: How much do you suppose that employment in the same job in a
rural area as in a city has the same social status and recognition? Having a sense of equality with my
manager(5-point Likert scale: 1 = not at all equal, 5 = completely equal)
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Pull Factors

Expected urban wage (Urban Economic Attractiveness) Measured by: “Do you think that you
will get a better wage in the city than in your village?” (1-5 Likert scale, 1 = strongly disagree, 5 =
strongly agree). Additional questions: “Do you think that you will get a higher wage in the city?”

Urban Job opportunities (Urban Economic Attractiveness) Measured by: “Do you think that
it is easier to find a stable job in the city than in your village? (1-5 Likert scale). Additional questions:
“Do you think it is easier to get a stable job in the city than in the village?”

Perceived education quality (Educational Attractiveness) Measured by: “Do you think that
education quality in cities is better than in the countryside?” (1-5 Likert scale).Additional questions:
“Would you say that urban schools are likely to provide higher standard of education than that
provided by rural schools?

Cultural and lifestyle opportunities (Social & Cultural Attractiveness) Measured by: “Are
there more social and cultural opportunities in cities than in your village?” (1-5 Likert scale).
Additional questions: “Do you believe that city life provides more social and cultural activities than
rural communities do? “

Digital and internet access perception (Lifestyle — self-developed) Measured by: “How
much does access to fast internet and digital services play a role in your decision to move to or stay in
the city?” (1-5 Likert scale, 1= not important at all, 5= extremely important). Additional questions:
“How do access to high-speed internet and online services contribute to your decision to move to or
stay in an urban area? «

4. Control Variables and Measures

Control variables are added to eliminate confounding factors — i.e. to explain variation in
migration attractiveness due to background factors as opposed to the push or pull factors being studied.
They are included into the regression equation, yet no hypothesis is concerned about them.

Gender (Female(0)/Male(1): Januzakova and Serikzhanova (2023) observe that women in
Kazakhstan are more likely to migrate due to educational reasons, and this may be a confounding
variable of the impact of education-related pull factors without control.

Age (continuous, 1830 years): Older members of the Gen Z cohort might have more economic or
more developed career paths that independently determine migration intentions, and which correlates
with several Ivs.

Field of study (categorical: STEM / Business / Humanities / Other — dummy-coded): STEM
and IT graduates are more likely to get higher urban demand and wage premiums, which influence
urban anticipations not influenced by the general push-pull perceptions.

Origin (South(0) / North(1) / East(2) / West(3) / Central Kazakhstan(4): Aldashev and Dietz
(2011) show that the distance to the nearest major city has a strong impact on the migration
probability, and it should be controlled.

5. Type of Analysis and Justification

Method Selection — Decision Tree

Type of lvs?

Continuous (Likert 1-5)
+ categorical + controls

Regression family (not
ANOVA or t-test)

Number of Ivs?

11 Ivs + 5 controls = 16
predictors

— Multiple regression
(not simple regression)

Type of DV?

Continuous 1-5 scale

—  OLS  Multiple
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Regression
Number of DVs? One (migration —  Standard single-
attractiveness) outcome regression
Conclusion OLS Multiple DV is continuous,
Regression multiple continuous Ivs, one
outcome variable

Regression Equation

The complete regression equation is a part of the methodology, allowing replication of the study
by another researcher:

MigrationAttractivenessi = B0 + B1 (WageSatisfaction) + B2 (EmploymentProspects) + B3
(Infrastructure) + P4 (HealthcareAccess) + B5 (SchoolCondition) + B6 (CareerConstraint) + B7
(UrbanWageExpect) + B8 (UrbanJobOpport) + B9 (UrbanEducQuality) + B10(CulturalOpport) +
B11(DigitalAccess) + B12(Gender) + B13(Age) + B14(FieldStudy) + B15(Region) + B16(MigrStatus) +
€l

OLS Assumptions

No multicollinearity: Variance Inflation Factors (VIF) will be computed for all predictors; VIF
> 10 will be flagged. Wage satisfaction and employment prospects are noted as potentially correlated
and will be monitored.

Conclusion

This study shows that rural-to-urban migration in Kazakhstan is influenced by both push and pull
factors. Young people leave rural areas mainly because of limited job opportunities, low wages, poor
infrastructure, weak healthcare access, and fewer chances for career development. These conditions
make rural life less attractive, especially for Generation Z, who expect better professional and personal
opportunities.

At the same time, cities such as Almaty and Astana attract young people because they offer
higher wage expectations, better employment opportunities, higher quality education, stronger digital
infrastructure, and more social and cultural activities. The research suggests that migration decisions
are not based only on money. Modern lifestyle factors, such as fast internet, entertainment,
networking, and personal growth, also play an important role.

Overall, rural-to-urban migration in Kazakhstan should be understood as a complex social and
economic process. To reduce excessive migration pressure on large cities, policymakers should
improve rural infrastructure, create stable jobs, expand digital access, and invest in education and
healthcare in villages. Balanced regional development can help make rural areas more attractive and
reduce inequality between cities and villages.

References

1. Akhmetova, G., Davletbayeva, Z., Ismailova, R., & Torebekova, Z. (2025). Education as an

Economic Instrument of Internal Migration Regulation in Kazakhstan: Analysis and Evaluation

of State Initiatives. Journal of Social Studies Education Research, 16(1), 163-187.

2. Aldashev, A., & Dietz, B. (2011). Determinants of Internal Migration in Kazakhstan (No. 301).

Arbeiten aus dem Osteuropa-Institut Regensburg.

37



MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Bodaukhan, K., Zhenshan, D., & Zholmukhanova, A. Z. (2022). Internal migration and its
impact on the development of social infrastructure in rural areas of Kazakhstan. Problems of
AgriMarket, (4), 197-206.

Bokayev, B., & Akhmetova, G. (2024). EDUCATIONAL MOBILITY AS AN INSTRUMENT
OF ECONOMIC REGULATION OF INTERNAL MIGRATION IN THE REPUBLIC OF
KAZAKHSTAN. Journal of Economic Research & Business Administration, 149(3).

Bokayev, B., Ismailova, R., & Torebekova, Z. (2020). Affecting International Migration Trends
through a Multi-Faceted Policy: Kazakhstan within Central Asia and the EAEU. Studia Politica:
Romanian Political Science Review, 20(2).

Hoffmann, E. M., Konerding, V., Nautiyal, S., & Buerkert, A. (2019). Is the push-pull paradigm
useful to explain rural-urban migration? A case study in Uttarakhand, India. PloS one, 14(4),
e0214511.

Januzakova, A., & Serikzhanova, S. (2023). CURRENT URBAN MIGRATION DYNAMICS
IN ALMATY: A SOCIODEMOGRAPHIC ANALYSIS OF INTERNAL MIGRANTS. Ka3¥V
Xabapwwicet. Tlcuxonozus srcane aneymemmany cepusicel, 86(3), 85-93.

Jussibaliyeva, A., Orynbet, P., Parmanova, R., Rysmakhanova, G., & Bermukhamedova, G.
(2025). The Impact of Internal Migration on the Economic Development of Kazakhstan’s
Regions. Eurasian Journal of Economic and Business Studies, 69(1), 144-157.

Kabdesov, K. (2020). Urbanization trends and processes in Kazakhstan. Eurasian Journal of
Economic and Business Studies, 55(1), 37-49.

Makhmutova, M. (2013). Internal migration of young people in Kazakhstan: Case study of
Almaty. Public Policy Research Center.

Mussina, S. T., Khusainova, Z. S., & Vechkinzova, Y. A. (2020). Migration processes in
Kazakhstan: Trends, specifics, factors. BUKETOV BUSINESS REVIEW, 100(4), 53-67.
Nurtazina, R., & Toktushakov, A. (2017). INTERNAL MIGRATION IN CENTRAL ASIA:
SOCIAL RISKS (CASE STUDIES OF KAZAKHSTAN, TAIJIKISTAN, AND
KYRGYZSTAN). Central Asia & the Caucasus (14046091), 18(4).

Nurzhanova, G., Mussirov, G., Niyazbekova, S., llyas, A., Tyurina, Y. G., Maisigova, L. A, ...
& Kunanbayeva, K. (2020). Demographic and migration processes of labor potential: A case
study of the agricultural sector of the Republic of Kazakhstan. Entrepreneurship and
Sustainability Issues, 8(1), 656.

Nurlanova, N. K., Tleuberdinova, A., & Saparbek, N. (2022). The main factors and trends of
urbanization in Kazakhstan: Analysis and Recommendations. Economics: strategy and practice,
17(1), 62-79.

Statistical Society (Great Britain). (1839). Journal of the Statistical Society of London (Vol. 1).
Statistical Society..

Sabihanova, M. (2024). INTERNAL MIGRATION DYNAMICS AND LABOR FORCE
CHALLENGES IN KAZAKHSTAN. Eurasian Science Review An International peer-reviewed
multidisciplinary journal, 2(3), 105-118.

Seitz, W. (2021). Urbanization in Kazakhstan: desirable cities, unaffordable housing, and the
missing rental market. International Journal of Urban Sciences, 25(supl), 135-166.

Tarakbay, A., Pilipenko, A., & Duisengali, A. (2025). Student migration trends in Kazakhstan: A
dataset by settlement and region (2020-2024). Data in Brief, 112059.

38



MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

19. Tleuberdinova, A., Nurlanova, N. K., & Alzhanova, F. (2022). Social Consequences of the
Growth of Kazakhstan’s Megapolises and Recommendations for Overcoming. Economy:
strategy and practice, 17(4), 58-75.

20. Zhumashbekova, S., Kirdasinova, K., Talapbayeva, G., Bekmagambetova, G., Nurpeissova, A.,
Orynbekova, G., & Aldeshova, S. (2024). Assessment of the migration processes on the example
of Kazakhstan. Regional Science Policy & Practice, 16(3), 12645.

21. Lee, E. S. (1966). A theory of migration. Demography, 3(1), 47-57.

22. Ravenstein, E. G. (1885). The laws of migration. Royal Statistical Society.

39



MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

THE FORMALIZATION GAP IN SUSTAINABLE HRM: EMPIRICAL EVIDENCE FROM
KAZAKHSTAN’S EDUCATION SECTOR

Dildabek Nurbol Nurbolatuly
Master’s student, 2nd year,

NARXOZ University,

Almaty, Kazakhstan

Scientific supervisor: Candidate of Economic Sciences,
Profesor Aliyeva Zhanna Tynybekovna

ABSTRACT

This article presents empirical findings from an exploratory qualitative case study examining the
relationship between ethical leadership and sustainable human resource management practices in
Kazakhstan’s education services sector. The research addresses a critical practical challenge: while
many service organizations demonstrate strong ethical leadership and positive workplace cultures, they
lack formalized frameworks to sustain these practices during organizational growth, leadership
transitions, or market pressures. Using semi-structured interviews with 10 participants from NOVA
Education—a leading private education company—the study validates two key hypotheses through
thematic analysis. First, ethical leadership behaviors (transparency, integrity, employee concern)
positively influence employee trust, wellbeing program effectiveness, and culture-based retention.
Second, despite these positive outcomes, all themes rely on informal culture rather than documented
systems, creating sustainability risks. The research identifies four main themes with descending
recognition rates, revealing that more informal practices show less consistent implementation across
the organization. Diversity initiatives, at 60% recognition, represent the least systematic area. The
study documents NOVA’s 15% annual turnover compared to the industry average of approximately
20%, yet finds no formal metrics proving which practices drive this superior retention. Based on these
findings, the article proposes a transformation framework with five systematic solutions: trust metrics
through quarterly surveys, wellbeing KPIs tracking utilization and retention correlation, diversity
standards requiring semi-annual audits, retention frameworks documenting career paths, and integrated
leadership dashboards. This research contributes the first empirical evidence of the formalization gap
in Central Asian service organizations and provides practical recommendations for institutionalizing
ethical leadership into sustainable HR systems.

Keywords: formalization gap, sustainable HRM, ethical leadership practices, employee
retention, education services sector

INTRODUCTION

Kazakhstan’s education services industry operates in highly competitive talent markets where
private companies compete against public sector positions offering higher social status and job
security. For service organizations like NOVA Education, where employee quality directly determines
service quality, retention becomes a strategic priority rather than merely an operational concern.

Contemporary organizations face a critical paradox: they successfully build positive workplace
cultures through ethical leadership, yet these cultures remain vulnerable because they depend on
individual leaders rather than organizational systems. When leaders change, good practices often
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disappear. When organizations grow, informal approaches that worked for 50 employees cannot scale
to 150 employees. When market pressures intensify, undocumented commitments to employee
wellbeing become expendable.

This article presents empirical evidence of what we term the “formalization gap”—the
disconnect between informal ethical culture and formal sustainable HR frameworks. Through a
qualitative case study of NOVA Education, we examine how ethical leadership creates positive
outcomes while simultaneously revealing the risks of relying solely on informal practices.

The research tests two hypotheses: (H1) ethical leadership positively influences sustainable HR
practices through enhanced trust, wellbeing, and retention; and (H2) lack of formal frameworks limits
sustainability during organizational growth, leadership transitions, and market pressures. The findings
provide practical insights for education companies and other service organizations seeking to build
sustainable HR systems that outlast individual leaders.

RESEARCH METHODOLOGY

Research Design and Approach

This research employs an exploratory qualitative case study design to investigate how ethical
leadership operates in practice and connects to sustainable HR outcomes. We selected a case study
approach because it enables deep investigation of real organizational dynamics that surveys cannot
adequately capture (Yin, 2018).

The study focuses on NOVA Education as a single embedded case. NOVA is a leading private
education services company in Kazakhstan, providing IELTS preparation courses, university
application mentorship, and comprehensive student support services. The company operates both
online and offline, serving students from over 15 countries with staff speaking 5+ languages.

We chose NOVA Education for several reasons: First, as a researcher employed in client
management, access to the organization and trust-building with participants was feasible. Second,
NOVA represents a growing educational services company where HR practices directly impact service
quality and business success. Third, the company has demonstrated interest in employee wellbeing and
sustainable practices, making it relevant for studying ethical leadership frameworks.

The main research questions guiding this investigation were:

1. How does ethical leadership influence sustainable HR practices at NOVA Education?

2. What specific leadership behaviors contribute to employee wellbeing and retention?

3. What gaps exist between current ethical leadership practices and formalized sustainable HR
frameworks?

Data Collection Methods

Participant Selection

We employed purposive sampling to select interview participants who could provide diverse
perspectives on ethical leadership and HR practices. The final sample included 10 carefully selected
participants:

e 3 HR department staff (30%), including the HR Director
e 5 employees from various departments (50%): 2 from client management, 2 from
academic/teaching, 1 from mentoring
e 2 middle-level managers (20%)
Participant selection ensured diversity in organizational roles, departments, and employment

tenure, capturing different viewpoints across the company.
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Interview Process

Data collection occurred between September and November 2025 through semi-structured
interviews lasting 35-45 minutes each. We selected semi-structured interviews because they allow
flexibility while maintaining focus on key research topics. An interview guide covered four main
areas:

1. Perceptions of leadership ethics and integrity

2. Experiences with HR practices, policies, and support systems

3. Views on employee wellbeing programs and diversity initiatives

4. Observations about employee retention and turnover

Interviews were conducted in quiet, private settings to ensure confidentiality and participant
comfort. Before each interview, we explained the research purpose, assured confidentiality, and
obtained verbal consent for audio recording. All participants agreed to recording.

Audio recordings were transcribed verbatim and identifying information was removed to protect
participant privacy.

Ethical Considerations

The research followed several ethical principles: participation was completely voluntary;
participants could refuse any question or stop the interview at any time; confidentiality was maintained
by not sharing participant identities or specific individual responses; all recordings and transcripts
were stored securely and will be deleted after thesis completion; and the researcher’s position as a
company employee was disclosed to ensure participants understood the research context.

Data Analysis Methods

We analyzed interview data using thematic analysis following Braun and Clarke’s (2006) six-
phase approach:

Phase 1: Familiarization — After transcribing all interviews, we read each transcript multiple
times to become deeply familiar with the content, noting initial ideas and interesting points participants
raised.

Phase 2: Generating Initial Codes — We systematically coded sections of text with short
descriptive phrases. This process produced 47 different codes across all interviews.

Phase 3: Searching for Themes — We grouped related codes into broader categories. For
example, codes like “transparent communication,” “honest feedback,” and “open dialogue” were
grouped into a category about communication practices.

Phase 4: Reviewing Themes — We reviewed grouped categories to ensure coherent themes,
combining some, splitting others, and reorganizing as needed. We verified that each theme had
sufficient evidence and accurately represented participant statements.

Phase 5: Defining Themes — We refined and named four final themes: (1) Ethical Leadership
Creates Trust and Open Communication (90%), (2) Wellbeing Programs Show Real Commitment to
Employees (80%), (3) Diversity is Important but Still Developing (60%), and (4) Employees Stay
Because of Good Culture, Not Formal Policies (70%).

Phase 6: Producing the Report — We selected representative quotes to illustrate each theme and
wrote the analysis showing how themes connect to research questions.

Throughout analysis, we maintained objectivity by actively looking for contradictory evidence
and avoiding interpretation bias from our position as a company employee.

DISCUSSION AND INTERPRETATION
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The Nature of the Formalization Gap

The research reveals a specific pattern: ethical leadership creates positive outcomes (the 90%
trust, the 15% turnover), but these outcomes remain vulnerable because they lack institutional support.
This vulnerability manifests in three ways:

Documentation Gap: Practices exist through leader behavior and informal norms but are not
written down. New employees learn “how we do things here” through observation and socialization
rather than through employee handbooks or policy documents.

Measurement Gap: The company does not systematically track which practices affect which
outcomes. Wellbeing programs exist, but no data shows utilization rates or correlations with retention.
Trust is high, but no surveys quantify trust levels or track changes over time.

Accountability Gap: No formal structures ensure practices continue. Job descriptions do not
include diversity responsibilities. Performance evaluations do not assess managers on employee
retention or wellbeing outcomes. Leadership dashboards do not display trust metrics or wellbeing
indicators.

Why the Gap Exists

The research suggests the formalization gap persists for understandable reasons:

Startup Culture: NOVA operates like many growing service companies—focusing on delivery
and growth rather than systematization. Informal approaches feel more flexible and responsive.

Good Leadership Masks the Need: Because current leaders are ethical and create positive
culture, the organization does not feel urgency to formalize. “If it’s not broken, why fix it?”

Resource Constraints: Creating formal systems requires time, expertise, and potentially
technology investments. Growing companies prioritize revenue-generating activities over HR
infrastructure.

Lack of Frameworks: Even when organizations recognize the need for formalization, they often
lack clear models showing what to formalize and how. This research aims to address that gap.

Implications for Theory and Practice

Theoretical Implications: This research extends ethical leadership and sustainable HRM
literatures by empirically demonstrating the formalization gap. Previous research showed that ethical
leadership creates positive outcomes, but rarely examined what happens when leaders change. This
study shows that without formalization, even successful ethical cultures remain at risk.

The descending recognition pattern (90% — 60%) provides a novel insight: formalization needs
increase as practices become more complex. Simple daily interactions (communication, trust-building)
naturally happen when leaders are ethical. More complex initiatives (wellbeing programs, diversity)
require increasing levels of structure to implement consistently.

Practical Implications: For organizations like NOVA, the findings suggest a transformation
pathway:

1. Acknowledge that current success depends heavily on individual leaders

2. Document what currently works through informal practice

3. Measure which practices correlate with desired outcomes

4. Standardize successful practices into policies and procedures

5. Monitor through regular metrics and accountability structures

RECOMMENDATIONS: FROM INFORMAL CULTURE TO FORMAL SYSTEMS
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Based on the empirical findings, we propose five systematic solutions to address the
formalization gap:

Recommendation 1: Trust and Communication Metrics

Current State: Trust and communication happen informally through daily interactions. While
90% of participants recognize this, no system measures or monitors it.

Proposed Formalization:

e Implement quarterly transparency surveys targeting scores above 4.0 on 5-point scale

e Document 48-hour feedback response time as standard for all managers

e Track percentage of employees reporting clear explanations for major decisions

e Include communication quality in manager performance evaluations
Recommendation 2: Wellbeing KPIs and Impact Analysis

Current State: Wellbeing programs exist and are appreciated (80% recognition), but impact is
unmeasured.
Proposed Formalization:

e Track utilization rates for each benefit monthly (flexible scheduling, mental health services,
team building)
e Compare retention rates between employees who use wellbeing programs versus those who
don’t
e Measure whether flexible work arrangements affect performance ratings
e Calculate cost savings from reduced turnover attributed to wellbeing programs
Expected Outcome: Ability to prove which specific programs drive retention, enabling evidence-

based investment decisions.

LIMITATIONS AND FUTURE RESEARCH

Research Limitations

This study has several limitations affecting interpretation:

Sample Size: Ten participants provide depth but limited statistical generalizability. Findings
represent diverse perspectives across NOVA but may not capture all viewpoints, particularly from
newer employees or those who left.

Single Case: As a case study of one company, results may not apply to other organizations or
industries. NOVA’s specific context—private education services in Kazakhstan—creates unique
dynamics.

Snapshot Approach: Data collection in fall 2025 shows one moment in time. Longitudinal data
would reveal how the formalization gap evolves as the company grows.

Qualitative Method: The study captures perceptions and experiences but does not provide
quantitative proof of causal relationships between ethical leadership and outcomes.

Researcher Position: As a company employee, researcher position may have influenced
participant responses despite confidentiality protocols and could introduce interpretation bias.

No Comparison: The research did not compare NOVA with organizations that already have
formal sustainable HR systems, limiting ability to show what successful formalization looks like in
practice.

Directions for Future Research

Future research should:

1. Expand the sample to full employee base (50+ participants) for quantitative validation
2. Implement pilot metrics and measure actual outcomes over 12-24 months
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3. Conduct longitudinal study tracking changes as formal systems are implemented

4. Compare organizations at different formalization stages to identify best practices

5. Test framework in other service industries to assess generalizability

6. Develop measurement instruments specifically designed to assess the formalization gap

CONCLUSION

This empirical study provides the first detailed evidence of the formalization gap in Central
Asian service organizations. Through qualitative case study analysis, we validated both research
hypotheses: (H1) ethical leadership positively influences sustainable HR practices through enhanced
trust, wellbeing, and retention; and (H2) lack of formal frameworks limits sustainability during
organizational growth, leadership transitions, and market pressures.

The four themes with descending recognition rates (90% — 80% — 70% — 60%) reveal that
more complex practices require greater formalization to achieve consistent implementation. Trust and
communication happen naturally with ethical leaders, but diversity initiatives need systematic
structures.

NOVA Education demonstrates many strengths: high trust (90% recognition), valued wellbeing
programs (80%), superior retention (15% vs. 20% industry average), and genuine ethical leadership.
However, the company also illustrates the formalization gap: these positive outcomes depend on
current leaders and informal culture rather than documented systems with clear metrics and
accountability.

The five systematic solutions proposed—trust metrics, wellbeing KPIs, diversity standards,
retention frameworks, and leadership dashboards—provide a practical roadmap for transformation.
These recommendations translate ethical leadership principles into measurable, sustainable
organizational infrastructure.

The ultimate insight is simple but profound: Good leadership builds culture; good systems
preserve it. Organizations cannot rely solely on ethical individuals; they must institutionalize ethical
practices into formal frameworks that outlast any single leader. This research provides both empirical
evidence of why formalization matters and practical guidance for how to achieve it.

For Kazakhstan’s growing service sector and beyond, the message is clear: sustainable HR
management requires both excellent ethical leadership AND systematic formalization. Organizations
that master this combination will build competitive advantage through people—not just for today’s
leaders, but for generations to come.
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OUPPOBOE JIMJEPCTBO B OBPA3OBATEJIBHOM AJIMUHUCTPUPOBAHUMN:
YPOKU PE®OPM HIKOJIBHOI'O OBPA30OBAHUA B KAZAXCTAHE

Wang Xiuge
Mazucmpanm no cneyuanvnocmu « Ynpasnenue obpasosanuem», Kazaxcxuil nayuonanvhulil

YHUgepcumem umeHnu anv-Papaou, Armamol, Kazaxcman

AHHOTanUA

B crarbe paccmarpuBaeTcsi OBOJIONHMS IUQPPOBOrO JHIEPCTBA B  00pa3oBaTebHOM
anMuHUCTpUpoBaHuu KazaxcraHa B ycIOBHSX IOCTCOBETCKOro nepexofa. Ha ocHoBe kauecTBEHHBIX
MHTEPBBIO ¢ 18 AUpeKTopaMu U 3aMECTUTENIIMU JUPEKTOPOB LIKOJI AJMaThl U AJIMaTUHCKON 001acTH
(cenTs16pn 2024 — deBpans 2025) aBTOop aHAIM3KpPYET BIMAHUE HanuoHanbHOU Tuiatrdgopmer Kundelik
Ha MOBCETHEBHYIO pa0OTy IIKOJIBHBIX PyKOBOAMTENEH. Pe3yabpTaThl MOKa3bIBAIOT, YTO XOTS HU(PPOBBIC
CHCTEMbI YIIy4lIMiIn 3pGEKTUBHOCTh y4eTa U KOMMYHUKAIMHU C POAUTEISIMUA, MHOTHE PYKOBOIUTEIH,
O0COOEHHO B CEJIbCKMX IIKOJAX, CTAJKUBAIOTCA C HEHAJAECKHBIM HHTEPHETOM, OIPaHUYCHHBIM
o0y4eHHEM W TPEINOYTEHHEM OYHOTO NpUHATHS pemieHuid. Hambonee BaKHBIM BBIBOIOM CTajio TO,
YTO JUPEKTOPA YacTO BOCIPUHUMAIOT IHU(POBHIE JaHHBIE HE KaK 3aMEHY JIMYHOMY CY)KICHHIO, a KaK
JONOJHUTENbHYI0 HMH(pOpManMio Juid OOCYXKIeHHs ¢ YyuyuTelnsIMH 3a dYaeM. VccienoBaHue
npezanonaraer, yto 3¢dexktuBHoe 1HPpoBoe nuaepcTBo B Kaszaxcrane TpeOyeT codeTaHUs HOBBIX
TEXHOJIOTHI C PENSIIUOHHBIM CTHJIEM JIMACPCTBA, KOTOPBIH OCTAETCsl KYJIBTYPHO 3HAYMMBIM. ODTH
BBIBO/IBI MOTYT OBITh TIOJNE3HBI sl Jpyrux crpaH LleHTpanbHON A3WM, CTaJIKUBAIOIIUXCS C
aHAJIOTUYHBIMU pedopMaMH.

KitoueBsle cioBa: oOpas3oBaTenbHOE aMUHUCTpUpOBaHMe, LUdpoBoe nuaepctBo, Kazaxcraw,
JTUpPEKTOpa KO, peopma oOpa3oBaHuUs

Abstract

This paper examines the evolving role of digital leadership within educational administration in
Kazakhstan, a country still navigating its post-Soviet transition. Drawing on qualitative interviews with
18 school principals and administrators in Almaty and nearby districts between September 2024 and
February 2025, I explore how tools like the national Kundelik platform are changing day-to-day
administrative work. The findings show that while digital systems have improved efficiency in record-
keeping and parent communication, many leaders—especially in rural schools—still struggle with
unreliable internet, limited training, and a lingering preference for face-to-face decision-making. What
struck me most during the fieldwork was how principals often treat digital data not as a replacement

for personal judgment, but as one more piece of information to discuss over tea with teachers. The
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study suggests that effective digital leadership in Kazakhstan requires blending new technology with
the relational leadership style that remains culturally important. These insights may be useful for other
Central Asian countries facing similar reforms.

Keywords: educational administration, digital leadership, Kazakhstan, school principals,
education reform

Introduction

Since gaining independence in 1991, Kazakhstan has been trying to modernize its education
system while keeping some elements of its Soviet past. The State Program for Education and Science
2020-2025 and the ongoing “Digital Kazakhstan™ initiative have pushed schools to adopt digital
platforms at a fast pace. As a master’s student in Education Management at Al-Farabi Kazakh National
University, I became interested in this topic because I have seen both the promise and the frustration
these changes create for school leaders.

School principals now have to use systems like Kundelik—an electronic diary that lets them
track student performance, teacher plans, and attendance in real time. In theory, this should free them
from paperwork. In practice, as I heard repeatedly during my research, many principals feel the system
adds new pressure without enough support. Regional inspectors can now check school data remotely,
which increases accountability but also creates anxiety. This paper looks at how principals are actually
using (or struggling with) these digital tools and what kind of leadership is needed to make the
transition work in the Kazakhstani context.

Literature and Context

Much of the writing on digital leadership comes from Western countries with good infrastructure
and school autonomy (Anderson & Dexter, 2005; ISTE, 2017). In places like Kazakhstan, the picture
is more complicated. Infrastructure is uneven—urban schools in Almaty often have reliable internet,
but many rural schools still face power cuts and slow connections. At the same time, the culture of
school leadership remains quite hierarchical. Principals are used to following orders from above rather
than making independent, data-driven decisions.

The Kundelik platform, introduced in 2016 and now mandatory, is the most visible sign of digital
reform. It is supposed to make administration easier, but several principals told me it sometimes feels
like “another report to fill” rather than a helpful tool. This gap between policy intention and school
reality is what I wanted to understand better.

How the Study Was Done

I used a qualitative approach, interviewing 18 principals and deputy principals from 12 different
schools in Almaty city and Almaty region. Schools varied in size and location—some were large urban
schools with good internet, others were small rural schools where teachers still sometimes use flash

drives to upload data at the district office. Interviews were done in Russian or Kazakh between
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September 2024 and February 2025, each lasting about 45—75 minutes. I analyzed the transcripts
thematically, looking for common patterns in how leaders talked about digital tools.

Because I am also a student at Al-Farabi and have teaching experience in a rural school in East
Kazakhstan, I could relate to many of the challenges the participants described. This insider
perspective helped me build trust during interviews, though I tried to stay critical and not assume |
already knew the answers. Ethical approval was granted by the university, and all participants gave
informed consent.

What I Found

Different Levels of Digital Engagement

Every principal I spoke with used Kundelik daily, but the way they used it varied a lot. In better-
equipped urban schools, some principals actively looked at performance data to spot problems early
and discussed the numbers in staff meetings. One principal said, “Before, I relied on what teachers told
me. Now I can see exactly where grade 8 is struggling in math.” In rural schools, however, the same
system often felt like extra work. Unstable internet meant data had to be uploaded in batches,
sometimes during a trip to the district center. One rural principal joked, “We have digital leadership on
paper, but I am still the one carrying the flash drive every Friday.”

Keeping the Human Touch

A theme that came up again and again was the fear that too much focus on data would damage
the personal relationships that matter in Kazakhstani schools. Several leaders said a good principal
should know teachers and difficult families personally. One deputy principal told me, “The computer
cannot replace the conversation over tea after lessons.” Principals who used digital data as a starting
point for discussion, rather than as a weapon, seemed to get better cooperation from staff. This mix of
old and new ways of leading may be the most realistic model for Kazakhstan right now.

Training That Actually Helps

Fourteen out of eighteen participants said they needed practical training on how to use data to
improve teaching—not just how to click buttons. Many had attended workshops that focused on
technical skills but left them unsure how to apply the information in real classrooms. Several
mentioned that learning from other principals facing the same problems would be more useful than
top-down training. This points to the value of peer networks, something that has worked well in
neighboring countries like Tajikistan.

Discussion and Implications

The study shows that digital transformation in Kazakhstani schools is neither smooth nor equal.
Urban principals with good infrastructure are starting to use data for real improvement, while rural
leaders often experience digital requirements as one more unfunded mandate. The most effective

leaders I met were those who combined digital tools with the relational style that still feels natural in
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this culture.

For policy makers, the message is clear: infrastructure investment must come with better training
that focuses on interpretation and change management, not just software use. For universities like Al-
Farabi that train future school leaders, there is an opportunity to redesign programs so they prepare
graduates for the messy reality of leading digital change in under-resourced settings.

Conclusion

Kazakhstan’s push for digital education administration is ambitious and necessary, but success
will depend on whether school leaders are given the skills, support, and cultural space to make the
tools work for them rather than the other way around. As someone who has studied education
management in both China and Kazakhstan, I believe the country is at a crossroads: it can continue
importing Western models wholesale, or it can develop a distinctly Central Asian approach that values
both data and human relationships. The principals I met are ready for the second path—they just need
the system to meet them halfway.

Acknowledgements: I am grateful to all the principals who took time to speak with me, often
after a long school day. Their honesty made this research possible. I also thank my professors at Al-
Farabi for their guidance throughout the process.
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AJIAM ITO3ACBIH BATAJIAY HET'I3IHJAE FOREARM PLANK KATTbBIT'YBIH
HAKTDBI YAKDBIT PEZKUMIH/AE BAFAJIAY )KOHE KATEJIEPAI AHBIKTAY

Acan /lapoin ColpivloeKyt

Maeucmpanm Ikypc

Koowca Axmem Hcayu amvinaozvl Xanvikapaneix Kasak-mypik yHueepcumeni,
Typxicman, Kazaxcman

Fowivimu srcemerxwi: PhD, asga okbimywst Amanoe Anyapoex Hypceiimosuu

Annoramus

byn makanama agaMHBIH JeHE KAIIbIH KOMIBIOTEPIIIK KOPY apKbUIBI Oaranay Herizinae forearm
plank >kaTTBIFybIH HAKTHl YaKbIT PSKUMiHAC OaKbpLIay ofiCTEMEC] KapacThIpbLIaaAbl. 3epTTEYAiH HEeri3ri
UAEACHl — KaMepaJaH ajblHFaH OeliHekaapiapaan aeHe landmark HykTenepin aHBIKTaI, UBIK, IIBIHTAK,
*ambac, Ti3e, TOOBIK J>KOHE Oac ailMarblHBIH ©3apa OpPHAJIACYbIH OYPBIMITHIK >KOHE ChI3BIKTHIK
KOpCEeTKIITep apKbuibl Oaranay. Onebuerrepae ycoinpuran MediaPipe Pose, BlazePose, OpenPose,
PoseNet »xone rule-based correction Ttocimaepi plank CHAKTBI H30METPUSUIBIK KATTHIFYJIapibl
aBTOMATTHI TYpJE TEKCcepyre MyMKIiHJIIK Oepeni. ¥ ChIHBIIFaH MoJenb forearm plank kes3inaeri Herisri
Katesep/i: kaMOacThlH TOMEH TYCYiH, KaMOAcCThIH >KOFapbl KOTEPLTYiH, IIBIHTAKTHIH UBIK aCThIHJA
TYpMaybiH, OACTBIH THIM TOMEH HE KOFapbl OPHAJIACYBIH JKOHE JICHEHIH TY3y CBHI3BIKTaH aybITKYBIH
aHbIKTaiinbl. HoTwmwkeciHne maianaHylibiFa 3KpaHIBIK HeMece JbIOBICTHIK Kepi OalaHbic Oepy
QITOPUTMI CUIIATTAJIa/IbI.

Tytiin ce30ep: adam nozacwin 6aganay, forearm plank, MediaPipe, BlazePose, OpenCV, naxmoi
yaxwim, posture correction, Kame aHbIKmMay.

CoHFBI XbUIIAPHI Y JKaFJaiibIHA KATTHIFY JKacay, OHJIaiH (uTHeC cabakTap >koHe MOOMIIBIL
JIEHCAYJIbIK KOChIMIIAIApbl KeH Tapajbl. Anaia >KaTThIFYAbl KaTTHIKTBIPYIIBICHI3 OpbIHJAY Ke3iHe
JIeHe KalNbIHBIH JYpbIC CcakKTaliMmaybl >kul Ke3zeceai. Ocipece forearm plank cuskThl cbipTTail
KaparaH/a KapamnaibIM KepiHeTiH, Oipak OYKUI J€He TYpaKTbUIBIFBIH Tajan €TETiH H30METPHSUIBIK
KATTBIFyJa jkambac, Oei, WBIK JKOHE MOMBIH aifMaKTapbhIHBIH AYPHIC OpHAJacybl MaHbI3IbL. Erep
*Kambac TeMEH Tycce, 0el OMBIPTKAchlHAa apTHIK KYII TYCyl MYMKIH; »kamOac mamaJaH ThIC >KOFapbl
KeTeplice, XKATThIFYbIH HET13T1 MaKCaThl — COre OYJIIBIKETTEPIH TYPAKThl KYMBICKA KOCY QJICipeii;
a1 6ac IeH MOMBIHHBIH KaTe KaJIllbl MOWBIH aifMaFbIHa KEpHEY TYAbIPYbI BIKTHMAJL.

Kommprotepiik kepy aaictepi OyJ1 MoceneH1 aBTOMATTaH IbIpyFa MYMKIHIIK O0epeni. Kazipri pose
estimation >kyiesnepi ajaMHBIH JEHECIHAErl Herisri OyblH HYKTeNepiH OelHeIeH aHBIKTaIl, COJl
HYKTEJIEpAIH KOOpInHaTalIapbl OOMBIHILA OYPBII, ApaKALIBIKTHIK KOHE JIEHE CErMEHTTEPIHIH OaFbIThIH
ecenteil ananel. Google yceinran BlazePose apxutekTypackl MOOMIIBII KYPBUIFbIIApAa HAKThl YaKbIT
pexxumine OarbiTTaniFaH, ain MediaPipe Pose Landmarker kypansl nene landmark nykrenepin 2D xone
3D xkoopaunHatamap Typinae Oepeni. byn wmywmkinapikrep forearm plank CHAKTBI CTaTHKaJIBIK
KATTBIFYIbI KQJp CAlbIH TEKCEPYyTe KOJAMITBI.

MakasiaHblH MakcaTbl — OYpBIHFBI 3epTTeyJiepieri posture correction Tocinaepin forearm plank
KATTBIFybIHa OeHIMJeN, HAKThl YaKbIT PEKHUMIHE KaTeJaep/l aHbIKTAUTBhIH KapamailbiM 9pi1 TYCIHIKTI
ITOPUTM YCHIHY. 3epTTey Makaia >o0achl peTiHAe KYpBUIIBL: OHJAA ofe0HeTTepre IOy, XKyie
apxuTekTypacel, landmark wHeriziameri emmemaep, KaTe KiaccTaphl >KoHE Kepi Oailyianeic Oepy
JIOTHKAChl CUIIATTaJIa Ibl.
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LLIbIHTaK UbIKTbIH acTbiHAA

Cyper 1. Forearm plank ke3inzeri Heri3ri 6akpuiay HYKTeIepi.

Forearm plank no3acsin 6aranay canachl >kairbl aiaM I03acklH Oaranay *oHe KATThIFy KaJIIbIH
TY3€Ty 3epTTeyliepiMeH ThiFbI3 OaiinmanbicTel. Khadtare »xome opimrectepi squat »xoHe plank
KATTBIFylapelHa apHanfaH real-time machine learning posture correction >xyiieciH cumarTar,
MediaPipe men OpenCV apkpiibl KO, Ti3e, apKa J>KOHE jKaM0ac CHSIKTBI JeHEe OeIKTEepiHIH
OypblITapblH Tangayabl ycblHaabl [1]. bysn xkymeic plank KaTThIFybIH HaKTbl YaKbIT PEKUMIHJIE
Oaranay YOIl Tikened MaHbI3IbI, ce0edi plank camachlH JeHEe cerMeHTTepi apachlHAAFbl OYpBIIITap
MEH CBI3BIKTBIK ayBITKYJIap apKbUIbI €JIIIeYyTre O0IaThIHBIH KOPCETE .

BlazePose >xympbIchl pose estimation >kyiienepiH MoOwibai xoHe edge KypbUIFbUIApFa
*akpIHIaTThl. Bazarevsky xone opintectepi BlazePose moaeninin 6ip agam yurin 33 body keypoint
OepetiHiH xoHe mobile real-time fitness tracking cuenapwuiinepine OeiimumenreHin kepceremi [2].
MediaPipe Pose Landmarker kyxxaTramacbinaa 1a Mojenb OcitHe xoHe live stream pexuMiHIe pose
landmarks Gepim, 33 ymemmemai landmark-te1 Garanaiiteiael kepcetinres [S]. Forearm plank ymin
ocbl 33 HYKTeHIH Oopi Kaxker emec, Oipak shoulder, elbow, wrist, hip, knee, ankle >xone ear/nose
HYKTeJepi )KeTKUIIKTI aKmapar oepei.

Pose Trainer 3eprreyinge Chen xoHe Yang aTTbIFy (OpPMAchlH TY3€Ty YIIiH pose estimation
HOTH)KECIH BEKTOPJIBIK reoMeTpHs oHe machine learning apKplibl Tanaayasl yebiHaAb! [3]. ABTOpiap
IypbIC skoHe Kate ¢opmackl 6ap 100-1eH acTam >KaTThIFy O€HHECIH KMHAI, T€OMETPUSIIBIK IBPUCTUKA
MEH MalIMHAJIBIK OKBITY TACLIAEpiH canblcThipFaH. byn forearm plank yuriH ne MaHBI3ABI: KaTTBIFY
KO3FaJIbICKa eMec, KalbINThl YCTal TypyFa HeTi3Jelnce Jie, 9p KaJpaarbl pose BeKTopiapbiH reference
posture-tieH caJIbICTRIPY apKbUIbI KaT€ aHBIKTayFa 00JIaibl.

W3omeTpusiiblK mo3anapiel Oaranay OoiibiHma Jaiswal »xone opinrtectepi 3600-meH actam
OeliHexyIMIITEH TypaThiH multiclass isometric exercise dataset ycwinbim, classification accuracy, mistake
localization »xoHe model confidence cusikThl enuemaepai 6ipre KapacTelpyasl yeeiHaasl [4]. Forearm
plank W30METPHUSIBIK KAaTThIFy OONFaHIBIKTaH, TeK “‘Aypbic/kare” nenm 0eny KETKUIIKCI3;
naljanaHyliblFa HaKTbl Kall JieHe Oejiri KaTe TypraHblH Kepcery Kkepek. CoHaplKTaH mistake
localization karugacel OyJ1 MaKaiagarsl error class TorukacbiHa HETi3 OOJIbI.

Kwon sxone Kim OpenCV men MediaPipe Herizinae squat sxoHe push-up *aTTbiFynapbiHa real-
time correction xyiecin xacaraH. 3eprreyae webcam apkplibl body landmark anbikTansin, Oypeimrap
€CenTee/l )KOHE YphIC eMec posture Ke3iHje dKpaHaa Ty3eTy HycKaywl Oepinemi [6]. Push-up ymin
shoulder-hip-ankle body angle 160-200 rpaayc apajibiFbiHIa OOJybl JEHEHIH TY3y CBI3BIKKA
JKAKBIHBIFBIH Oaranay Tociil peTiHae kepceruireH. byn karmma forearm plank ymmin ne konmgaHyra
BIHFaIIBI, ce6ebi plank ke3iHe /e 1eHe Heri3ri ChI3BbIKTaH KOl aybITKbIMAybl KEPEK.

Wearable sensor OarbIThl Aa posture correction MaceneciH meunieni. Hannan >xoHe apinTectepi
gyroscope xoHe EMG sensor 0ap smart fitness suite ycbinabin, Android KockIMIIackl apKbLIbI real-time
text-to-speech feedback OGepyni cumarraiiaer [7]. MyHmail menrim 1oa enmemaep O6epe anraHbIMEH,
KOCBIMIIIa KYPBUIFBI Tayman ereiai. An camera-based xyie kapamnaiibiM BeO-kamepa Hemece TeneoH
KamepachIMeH XyMbIc icTelt ananel. CoHnmpIkTan forearm plank ymrH eH KO/DKeTiMl Ko — camera +
pose estimation + rule-based feedback komOuHaNUACHL.
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Kecte 1. Heri3ri eHOeKTep/li CATBICTHIPY

N |3eprrey Kqﬂnaﬂbmfan e T Fm:earm plank  ywmin
dic naiaacel
MediaPipe + Plank kaTtemepiH HaKTHI
! Khadtare et al. [1] OpenCV + ML Squat, plank yakpITTa Oaranay OarbIThl

Bazarevsky et al.

[2]

BlazePose CNN

®duTtHec tracking

33 keypoint apKpLIbl JI€HE
HYKTEJIepiH any

3 Chen & Yang [3]

OpenPose,
geometry, ML

4 dumbbell exercise

Bekropiibik reOMETPHS
xoHe feedback orukacel

4 Jaiswal et al. [4]

Dataset + graph
models

Isometric poses

Mistake localization xoHe
confidence metric

. OpenCV + i Body angle threshold xone
S Kwon & Kim [6] MediaPipe Squat, push-up screen/voice feedback
5 Hannan et al. [7] Gyro + EMG + T-bar, bicep curl Sensor-based feedback-nen
KNN CaJIBICTHIPY

Suryawanshi et al.

[8]

MediaPipe + ideal
model

Squat, lunge, plank

Ideal pose model xone
real-time corrective cues

8 Gaikwad et al. [9]

MediaPipe + vector
angles

Workout posture

Angle-based exercise
accuracy evaluation

Forearm plank — meHeni GieKTiH aaabIHFEI 00Tl MEH asK VIIbIHA TipEl YCTaWThIH CTaTHKAIIBIK

XKaTTBIFy. Byl KanbmTa UbIK Oemneyi, core OWINIBIKETTEpl, xKamM0ac TYpaKTaHABIPFHIIITAPHI )KOHE asK
OyimbIKeTTepi Oip yakbITTa XyMbIc icteiiai. KommbroTepnik Oaranay TYpFBICHIHAH KATTHIFYIBIH
carracel OipHelIe KaparnaiiblM KPUTEPUHMEH CHITATTANIAIbl: UBIK NIEH IIBIHTAKTHIH BEPTHKAIbFA )KAKBIH
OpHAJaCybl, UBIK—KaM0ac—TOOBIK CHI3BIFBIHBIH TY3y OOIYyBI, kaM0ac JAEeHreiiHiH ThIM TOMEH HeMmece
TBIM KOFaphl KETIeyi, 0ac meH MOHBIHHBIH OMBIPTKA CHI3BIFBIH JKAIFACTHIPYHI.

AnaM neHe eimeMaepi opTYpiai OOJIFaHIBIKTaH, aOCOJIIOT MHUKCENBIIK KAIIBIKTBIKTHI TiKeJIeh
KOJ/IaHy Kare HoTuxke O6epyl MyMKiH. COHABIKTaH aJlrOPUTM HOpMaJIM3allUsJIaHFaH KOOpAWHATalIapFa,
JIeHe CeTMEHTTEP1 apachIHIaFbl OYPBIIIKA JKOHE CaIBICTBIPMAIIbI eJIeMaepre cyieHe . Mpicasbl, UbIK
IeH »xam0ac apachlHIArbl BEPTHKalb ailiblpMa, >kamM0ac IMEeH TOOBIK apachlHJAFbl CBI3BIK OarbIThI
Hemece shoulder-hip-ankle Oypbimibl naiigananyiibl OOWBIHA TOYENi e€MeC KOPCETKIITep peTiHIe
KapacTelpblianbl. byn Tocin Pose Trainer »xone MediaPipe HerisiHaeri >XymbIcTapiarbl vector
geometry mpuHIUIIIMEH Yiineceni [3, 6].

Forearm plank GaranmaysiHma eH MaHBI3JbI Tajam — apka MEH )am0ac aMarblH “Ty3y CBI3bIK
KaruacbiHa jkakelH yctay. Kwon sxone Kim push-up xarteirybiaa shoulder-hip-ankle body angle
eNmeMiH maigananran [6]. Forearm plank ke3inze ne OChbl OYPBIIITHI HETI3T1 WHIUKATOP PETIHAEC
anmyra 6omanel. Erep Oypbim 180 rpamycka kakbiH Oosica, JeHEe Ty3y; erep »ambac TeMeH Tycce
HEeMece JKOFapbl KeTepisice, OYpHIII TIeH ChI3BIKTHIK aybITKy e3repeni. ConbiMeH Katap elbow-shoulder
alignment kpuTepHiii IIBIHTAKTHIH UBIK aCTBIHIA TYPYBIH TEKCEPE/Ii.

Nypbic Kanein Hambac Temen

WeiHTak anga/apTTa

Hambac mofapsl

Bac TemeH Mo#bIH WaMafaH TeiC KeTepinreq

Cyper 2. Forearm plank ke3inzeri xui Ke3JIeCETiH KaTemep.
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Y ChIHBUIATBIH JKYHe Oec Heri3ri MOAyJbleH Typaabl. bipiHmi Moayns kKamepangaH OelHEHi
amanel. Exiami  momyne OpenCV o apkbutbl Kaapabl QJIbIH ala OHICHAI: Kajp eJIIeMiH
coiikecrenaipeni, RGB/BGR ¢dopmarrapein TypieHmipeni JkoHe KakeT Oojica Kaapasl aiiHa
peXMMIiHAC KepceTemi. YImiHII Momysib POse estimation opeinmaiinel. Mynna MediaPipe Pose
Landmarker nemece BlazePose werizinaeri Moaenb KOIAaHbLTYbl MYMKiH. TOPTIHIII MOIY/Ib aJIbIHFaH
landmark xoopauHaTasapeiHaH OYpHIIITAD MEH CaBICTHIPMAIIbI KAIIBIKTBIKTAP Ikl ecenTeii . becinimi
MOJIyJIb error rules apkpuisl posture class ansikTar, naiagaHynbiFa KbICKa KCHEC [IbIFapaIbl.

by apxuTekTypa 3eprreynepae xui Konganbuiateis “frame acquisition — pose detection — angle
calculation — feedback” Tiz6erine coiikec kenemi. Kwon skone Kim skyiiecinae KIMeHT Kamepa KaJapbiH
ki0epin, cepep landmark anmbikram, posture criteria OoiiblHIIA Ty3eTy MOTIHIH Kaitapaabl [6].
Suryawanshi skone opinrectepi ae OpenCV men MediaPipe xemerimen Keypoint tracking skacarr,
uaean model-men canbicTeipy apkbuibl real-time feedback kansinracteipaast [8]. ¥cbabuiran plank
KYWECIHAE OChl JIOTHMKAa OKEHUIACTUIN, ecemnTeysep TIKelIeH mnaimanaHyIbl KYPbUIFBICHIHIA
OPBIHAATYBI MYMKiH.

HakTbl yakpIT pexxuMinaeri xymbic yurid latency temen 6osybl kepek. Kaap caiibin Gapiibik
ecenti ayeip neural network apkpuisl Kaiita OKbITY Kaxer emec; pose model landmark Gepin Gonran
COH, KaTe aHbIKTay OeJiri KapamaiblM MaTeMaTHKAIbIK rUleS apkpiibl opbiHAanabl. by Tocina
TYCIHIIpMeTi: Jyiie “KaTe” Jem Here MIeIIKEeHIH HaKTHI aifTa anaapl. MpIicamsl, ‘“5kambac ToMeH’ JlereH
xayan shoulder-hip-ankle GypsimbitbiH xoHe hip line deviation kepcetkiminiy threshold-ren acybina
HeTi3/1eNe.

Juarpama 1. HakTbl yakbIT pexxuMiHAeri Oaranay UK

OpenCV angbiH

BypblwTap xaHe

Hotmaxe: nypoic / xambac TeMeH / )xam0Oac KoFaphl / IIBIHTAK OPHBI KaTe / 6ac-MOHBIH OyphIIIbI
Kare

MediaPipe Pose 33 landmark Gepeni, 6ipak forearm plank yurin OapiblKk HYKTEHI KOJAaHYy
MiHgeTTi emec. Side-view OeiiHe jxarnaiiblHIa €H TYPAKTHI )KOHE TYCIHIKTI HYKTenep: ear Hemece NOSe,
shoulder, elbow, wrist, hip, knee, ankle »xone foot index. Erep kamepa OyitipaeH Koiiblica, Oip ak
JIeHe HYKTeJepi )KeTKUTIKTI 0omajpl; erep eki xkak landmark xepiHce, coi joHE OH KaK HYKTEIEpIiH
opTaiiia KOOpAMHATACkIH KoJanyFa 6omaabl. by occlusion sxone landmark jitter ocepin asaiitapl.

Bypbimn ecentey yuriH ymr Hykte »ketkimikti. Meicansl, shoulder-hip-ankle Oypsiisl neneHin
TY3y CBI3BIKKA >KaKbIHABIFbIH Oaramaiabl; shoulder-elbow-wrist Oypermer forearm tiperi MeH Koo
OpHaJlacybIH TYCiHyre kemMektecesi; ear-shoulder-hip 6ypsimsr 6ac nen moitbia alignment Garanaiiaepl.
Yur aykre A, B, C 6epinrenne B HykTeciHmeri OyphIn BEKTOPIAPIBIH CKAIAP KOOSHTIHIIICI apKbIIBI
ecenteneni. byn tocin OpenCV/MediaPipe 3eprreynepinie KeH KOJIAHBUIAABL, ce0ebi O JKbLiIam
XKoHE TyCiHaipmeni [6, 9].

Kanpnarer landmark koopaunatamapel keiige cekipinm Typansl. COHIBIKTAH HaKTHl Kyiene
moving average Hemece exponential smoothing komnmany yceiHBUIaABL. Mbicanbl, coHFbI 5-10
kanpaarel hip_y skone body _angle monnepiniy opramia mramacel anblHCa, Oip KaJApJbIK Iy Kare
feedback msirapmaiiner. CoHbiMeH Oipre KaTe KJIacChiH OipJieH eMec, KaTapblHaH OipHeIe Kaapia
threshold Oy3sinran jxarmaiina FaHa KepceTy Kepek. byn maiganaHymibiFa TYpakThl 9pi CEHIMII Kepi
Oaiinanbic 6epeni.
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Cyper 3. Y landmark apkpiiasl OyphbIin ecentey Karuaachl.

Forearm plank xartenepin anbikTay yunH rule-based kmaccudukanus KonmaHbutaael. EH
anapIMeH OapiblK KakeTTi landmark cenimainiri Texcepineni. Erep shoulder, elbow, hip Hemece ankle
landmark confidence Temen Gosca, xyiie “kamepaHbl AypbICTaHBI3® HEMEcCe “‘NeHE TOJIBIK KOpiHCIH
nereH xabapimama Oepemi. by kamam MaHbI3nbl, edTkeHi landmark mypeic aHbIKTanmaca, OypbITn
ecenTey Jie TYPhIC OOIMaNIbI.

Exinmi kagamia aeHe coi3birbl Tekcepineai. Shoulder-hip-ankle 6ypsimibr 180 rpamycka skakbiH
oomysl kepek. Ilpaktukanblk kyieme Haktel threshold ammein ama skunakrtamran dataset sxone
KATTBIKTBIPYIIBI Oerisieyi apKpUibl Oanrtanaasl. Makana sxobackl yiriH mapttel Typae body angle
165-195 rpamyc apanbiFbl aypbic aen aibiHaabl. Erep OypeImn OChl AMana3oHHAH THIC KETCE JKOHE
hip_y shoulder-ankle ideal line-nan Temen opHanacca, “>xamM0acBIHBI3 TOMEH TYCIIl KE€TTi” JI€r€H KaTe
oepineni. Erep hip_y ideal line-nan >xorapbr 0osica, “7kaMOAChIHBI3 THIM YKOFapbl KOTEPLIreH IereH
Kare Oepineni.

YuriHmn Kagamaa MIBIHTAKTBIH WBIK acThIHIA OpHAIacybl OaraiaHansl. Forearm plank kesinme
elbow x-coordinate shoulder x-coordinate moniHe eTe ajbic Kermeyi kepek. Erep aibipma shoulder-hip
CETMEHTIHIH Y3BbIHBIFbIHA KATHICTHI YJIKEH 00JICa, IIBIHTAK aJIFa HEMECe apTKa KETKEH JIeTl ecenTee .
MyH1aii JxaFaaiia ubIK OybIHBIHA apTHIK KYKTEME TYCYl MYMKIiH, COHJIBIKTaH JKYHe “IIbIHTaFbIHbI3/IbI
WBIKTHIH acThiHAa KOWBIHBIZ” aen feedback Gepeni.

Teprinmii kagamaa 6ac eH MoibIH Kasmbl Tekcepineni. Ear-shoulder-hip 6arbIThl 1eHe ChI3BIFBIH
KalracTeIpybl kepek. Erep 6ac TeMeH canOblpamn Typca HeMece ThIM KOFapbl KeTepiice, neck angle
threshold-ten ayeitkuasl. By kate keitme skanmel body angle aypbic OoiFaHHBIH 63iHIE KOpiHEI,
COHJIBIKTaH JK€Ke KJIacC PEeTiH/E KapacThIpbUulFaHbl Ayphic. JKyiie “OachIHbI3AbI OMBIPTKA ChI3BIFBIMEH
Oip AeHreiae yCTaHbI3” AereH HycKay Oepei.

Kecte 2. Kare knacctapbl MeH Kepi OailiaHblc

- . Kepi OaiiJiaHbIC
Kare kiaacsl Herisri 6eri Ouiem p. .
MOTiHi
.| XKambactsl caon
. . body angle + hip . .
XKambac Temen Hip ideal line-nan temen I KOTEpiHi3, oenai
deviation . .
TYCIpMEHi3
Hi ideal line-nan | body_angle +  hi SHEHI3/1i TY3
JKambac sxorapbl P y_ang p | Aenenisn T
KOFapbI deviation CBI3BIKKA TYCIPiHi3
Elbow shoulder acteiama IIBIHTaKTEI ~ HBIKTBI
[IbiHTaK OPHBI KaTe s lelbow_x — shoulder_x| Kot KPR
eMec - — aCThIHA KOMBIHBI3
Neck alignment . Bacter OMBIPTKA
bac TemeH/sxorapsl g ear-shoulder-hip angle PTI
Oy3bUTFaH CBI3BIFBIMEH YCTaHBI3
. Kamepanbl anapicTaThin
Jlene tonelk | Landmark confidence | . . .. p ;
e visibility score TOJIBIK JICHeHi
KepiHOen I TOMEH ..
KOPCETIiHI3
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HakTbl yakpIT pesxuminae xKyie op kaapra OipJieH KaTaH IIEHIiM IIbIFapMai, YaKbITTBIK Tepe3e
Kosmanysl kepek. Meicaiel, 30 FPS Geitrene 10 kanpibik Tepese mamamen 0,33 cexynaka TeH. Erep
Kare COJ Tepe3enaeri KaapiapiblH KeImmnirinae kairamanca, feedback kepcerimemi. Byn Tocin
landmark jitter, xamepa mipiai jkoHE MalWJaNaHYIIBIHBIH KbICKA KO3FAJIBICHIHAH TYyaTbIH J>KaJFaH
KaTeyepi a3aiTabl.

baranay wmoTmkeci ym neHreiize Oepimyl MyMKiH: “mypwic”, “eckepry”’ >xoHe “Kare”. Erep
kepcetkirn threshold-ke sxakpia 6oiica, yiie skymcak eckepry 6epeni. Erep threshold aiikeia Oy3siica,
HaKThl Kate xaOapnanaapl. Mynnaii nexreiiienren feedback naiimanmaHyiibiHbl apThIK Ma3allamai,
KATTBIFYIbI Ty3eTyre Kemekrecemi. Kwon sxone Kim SkpaHIplK JKoHE BIOBICTBIK HYCKAy
KOMOMHAIMSICHIH Kosianran [6], am smart fitness suite seprreyinge text-to-speech feedback
yceinputrad [7]. Forearm plank skyiiecinme me MoTiH, IBIOBIC JKOHE BHU3yaljbl ChI3BIKTAp Oipre
KOJIJAHBUICA, TYCIHIKTUTIIK apTabl.

JKyiie nypsic opbIHAAIFaH YaKbITThI J1a caHaybl kKepek. Erep posture “mypeic” kiacblHla Typca,
TaiiMep Kypeli; Kare aHbIKTajca, TalMep TOKTai bl HeMece warning mode-ka eteni. by tacin plank
KATTBIFYbIHBIH MaKCaThIHA COMKEC KeJeli: MaHBI3IbICHl — TEK JKaJIbl YaKbIT €MeC, JNYPbhIC KAJIbINTA
ycranFaH Ta3a yakelT. Ocbutaiiima Komaanyiibl 60 cexynn plank skacaapiM ien oisiaraHbIMEH, XKyiie
OHBIH 42 CeKyH/IbI FaHa TYPHIC POStUre OOJIFaHBIH KOPCETE aNabl.

baranay HaTMXecCI

Cratyc: KATE

KaTe: »xambac TemeH

KeHec: )ambacTbl KeTepiHi3

YakpiT: 00:37

Cyper 4.Kyiie uarep¢eicinii bIKTUMaN YATiCl.

¥ CBIHBUTFAH TOCUIAIH 0acThl apTHIKIIBUIBIFBI — KapamalbIMIBUIBIFBl KOHE TYCIHIIPMEILTITI.
Landmark-based rule xyiieci deep learning kinaccudukaTopbiHaH KSHIUTIPEK KOHE HAKTBI KATENIKTIH
cebebiH KepceTyre bIHFaiIbl. Mbicanbl, Moenpb “KaTe” Jen KaHa KoWMai, ‘““kam0ac ToMeH Hemece
“IIBIHTAK WBIK aCThIHJA eMec’ JeN HaKThl aTaabl. byn ¢puTHec KommaHOack! yiiiH MaHbI3AbI, ce0edi
naiiiaanyIbiFa HOTH)KEH] FaHa eMeC, TY3€eTy OPEKETIH JIe KOPCETy Kepek.

JlereumeH miekreynep ne Oap. bipinmmineH, xamepa OypbIlIbl HOTHXKEre KAaTThl dcep €Tel.
Forearm plank Oyiiipaen Tycipince, body line skakchl KepiHedl; an aJIbIHFBI HEMEce IUaroHalb
Oypeiitan Tycipiice, shoulder-hip-ankle Oypsitubl Oypmananysl MyMKiH. EKiHIIJEH, KEH KHiM,
KAPBIKTHIH Hamap Ooyybl HEMece NEeHEHIH TOJIBIK Kaapra cbiiiMaybl landmark canacelH TeMeHaeTe .
YuriHmiieH, 9p aaMHBIH aHATOMUSUIBIK epeKIeniri 6ap, couapikran threshold 6apnbik anamra Gipaei
1911 60IIMaybl MYMKIH.

Ocbl  miekteynepai aszaiity ymiH calibration ke3eHi ycwiHbIanel. JKyie —angsiMeH
naigananymsinad 3—5 cekyHn aypeic plank mosacweiH kepcetyni cypaiinel. Con reference posture
OoiibiHmIa jxeke baseline ecenrteneni. Keiiin katenmep ockl baseline-HaH caibICTBIpMAaibl ayBITKY
apkpUIbl aHbIKTanaael. byn omic Chen xoHe Yang ycoiHFaH reference *oHe user pose CallbICTBIPY
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uaesceiMeH coiikec keneni [3]. ConbiMen Katap Jaiswal >xoHe opimrecTepi ychiHFaH mistake
localization KarumachlH KOJAaHBIM, OoJamakra op Kare yuriH confidence score mbrapyra 6osasnsi [4].

[Ipaktukanslk icke acelpyna MediaPipe xone OpenCV kerkinmikti 0omysl MyMmKiH. Erep
FBUIBIMM JKCIIEPUMEHT JKYpPri3iice, >KYHEHI HaKThl amamaapiabiH plank BuacomapbIMEH TEKCEpiIl,
KATTHIKTHIPYIIBI KoliraH label-meH cambIcThpy Kaxker. baramay MeTpHWKamapbsl peTiHIE accuracy,
precision, recall, Fl-score, false feedback rate xome feedback latency anabIHYBI MYMKIH.
N30oMeTpusITBIK KATTBIFyJIapAa Tarbl Oip Maiiiansl METPUKA — IYPHIC KaJbIlITa YCTAFAaH YaKbIT IEH
KaJIbl YaKbITThIH KaThIHACHI.

Anam no3aceiH Oaranay Herizinge forearm plank >KaTTBIFYbIH HaKThI YaKbIT pexXuMiHze Oaranay
— (urHec, meHcayibIK JKOHE YH KaFMalbIHIAFbl ©3IH/IK JKATTHIFYJap YVIIIH MaHbBI3Ibl OaFkbIT.
OiebueTTepre cyiieHe OThIpHIN, camera-based pose estimation >xyiienepi nene landmark Hykrenepin
aHBIKTAN, OYPBINITHIK JKOHE CBI3BIKTHIK KOPCETKIIITEep apKbuUIbl posture quality Oaranail ajnaTbIHBI
kepcerinai. MediaPipe/BlazePose monenbuepi 33 landmark apkpiiabl JeHE KaJIbIH HAKTHI YaKbITTa
anmyra MyMKiHaik Oepexi, an OpenCV kanpmapnabl eHzaey skoHe Busyanawl feedback kepcery ymin
KOJIAMJIBL.

¥YchiHBUTFAaH Makaia jkoOackiHga forearm plank ymriH Herisri Kate KiaccTapbl aHBIKTAJJIBI:
Kambac TeMeH, kam0ac >KOFaphl, HIBIHTAKTHIH JYpPbIC OpHajacmaybl, Oac/MolbiH alignment kareci
’KOHE JICHEHIH TOJBIK KepiHOeyi. Op kiacc landmark koopauHaTanmapbiHa HEri3fenreH TYCIHIAIpMeni
rule apKpUIBI aHBIKTANABL. JKYHEeHIH HOTHXKEC] NalijaaHyIIbIFa SKpaHIbIK XKoHEe TBIOBICTHIK feedback
perinae Oepineni. bonamak sxymbicta real dataset xunay, threshold-tepai KaTTBIKTBIpYIIBI
OarayaysIMEH TEKcepy, jkeke calibration eHridy »oHe Kare aHbIKTay confidence score-blH ecemntey
YCBIHBLIA/IBI.

Koperteiapunail kene, forearm plank Garamay sxyieciH jkacay YIIiH KypAemi >KaOJIbpIK MiHJETTI
emec. bip kamepa, pose estimation MopeNi >XKOHE TYCIHAIpMENi OYPBIITHIK AJITOPUTM >KETKITIKTI
Oacrankpl 1emiM 6oxa amaasl. MyHJail xyile sKaTThIFy KayilCi3AiriH apTThIpyFa, AYPHIC KajbIlTa
YCTalIFaH yaKbITThl OOBEKTUBTI CaHAYFa JKOHE TaiIalaHyIbIFa Aep Ke3iHIe Ty3eTy HYCKayblH Oepyre
KOMEKTECE].

[Nafigananeiran ogeOuerTep:
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UHTETPALIUSA IPUKJIAJTHBIX PEIIEHUI HA IIJIAT®OPME 1C
JJISA ABTOMATU3ALINA BU3HEC 3AJTAY

Heanos /I.I.

Mapuenxo M. A.

Cmyoenmor OI1 «Ilpoepammnas unsicenepusy, Yuusepcumem « Typany, 2. Anmamol, Kazaxcman
Hayunwiii pyxosooumenv — Hoxe A.F.

AHHOTANUA

B nmanno# paboTe paccMaTpuBaeTCs HHTETpAIUs MPUKIIAHBIX penieHui Ha atdopme 1C s
aBTOMaTH3alMKd Ou3Hec-mpoueccoB npeanpusatus. Ocoboe BHUMaHUE YAETSAETCS MOIKIIOUECHHUIO
0aHKOBCKOro cepBHca uis oOMeHa (PMHAHCOBBIMH JaHHBIMU. AKTYaJbHOCTh TeMbl OO0YCJIOBIIEHA
HEO0OXOIUMOCTBIO COKPAIICHHS PYYHOTO TPY/1a, TIOBBIIICHUS TOYHOCTH YUIeTa U YCKOPEHUs: 00paboTKH
mwiarexxeil. B craThbe omnucaHbl OCHOBHBIE MPUHIMIBI HHTETPALMH, ApXUTEKTypa CHCTEMBI U
MpaKTUYecKasi peanu3anus. PazpaboTaHHOE pelieHHE MO3BOJISIET MOBBICUTH 3(()EKTHBHOCTH PaOOTHI
OpraHH3aIlHH.

BBenenne

CoBpeMeHHbIE NPEANPUATHS AKTUBHO HCIOJIB3YIOT HMH(OPMALMOHHBIE CUCTEMBI JI BEJEHUS
yueTa, ympaBieHMs (UHAHCaMU W KOHTposis OusHec-mpoueccoB. OnHoil U3  Haumbosee
pacripoctpanéHHbIX cucteM sBisiercs 1C:IIpennpustue, KoTopas mpuMeHsieTcs sl OyXraaTepeKoro,
CKJIaJICKOTO U Ka/IpOBOTO y4YeTa.

B ycnoBusix pocra oObemMa JaHHBIX M YBEJIWYEHHUS KOJIMYECTBA (PHMHAHCOBBIX OIEpaIHid
HPEANpUATHS CTAJKUBAIOTCS ¢ HEOOXOAMMOCTBIO MOBBIILIEHUS CKOPOCTH 00pabOTKM MHGOpMaLuu.
Hcnonp3oBanne pa3po3HEHHBIX CHCTEM MPHUBOAMT K JIyONMPOBAaHUIO JAHHBIX M CHIDKCHUIO
3¢ HEKTUBHOCTH YIPABICHUS.

WNuTerpanus nHGOPMAIMOHHBIX CHUCTEM MO3BOJIIET OOBEAMHUTH pa3ivuHble OM3HEC-TIPOLIECCH] B
ennHy10 IM(poBYIO cpeay. DT0 0COOEHHO BaXXHO Uil (PUHAHCOBOTO ydyera, Ije TpeOyeTcs BbICOKas
TOYHOCTb U OIIEPATUBHOCTb.

CoBpeMEHHBIE TEXHOJIOTMH IO3BOJISAIOT aBTOMAaTU3UPOBATH B3aUMOJIEHCTBUE MEXKIY YUYETHBIMU
CUCTEMaMH{ U BHEUIHUMH CEpBUCaMH, BKJIOYas OaHKOBCKHE OpraHu3aluud. OTO o0ecrneyuBaeT
HeNpepbIBHBIN OOMEH JaHHBIMU M CHID)KAET BIUSHHE YeJIOBEYECKOro (akTopa.

B ycnoBusax nudpoBuzanii BO3HUKAET HEOOXOAMMOCTh MHTETPALlMM PA3IMYHBIX CUCTEM MEXTY
coboii. OcoOeHHO BaXKHOH sBNsSETCS CBA3b C OAHKOBCKUMH CEpPBHCAMH, TaK Kak OOJBIIMHCTBO
(MHAHCOBBIX ONEpaLIUii BBIMOIHSIETCS B AJIEKTPOHHOM BHJIE.

PyuHoii BBOJ OaHKOBCKMX JAHHBIX 3aHMMAET 3HAYMTEIbHOE BpPEMs U MOXKET MPUBOAUTH K
ommbOkam. [loaToMy aBTOMaTH3anusi oOMeHa JaHHBIMU Mex]ay cuctemoi 1C u GaHKOM sBiSeTCS
aKTyaJIbHOH 3a1aueil.

ens manHOM pabOTHI — pacCMOTPETH TMpoIiecc HHTErpanuu cuctembl 1C ¢ GaHKOBCKUM CEPBHUCOM
U TMOKa3aTh, KAKUM 00pa3oM 3TO MOBBIIIAET 3PPEKTUBHOCTD PabOThI MPEATPUATHS.

AHaJIN3 CylIeCTBYIOIIMX PelleHuil

B Hacrosmee Bpemsi TPEANPUATHS HCIOIB3YIOT Pa3IUYHBIE CHUCTEMBI I aBTOMAaTH3AIH
ousHeca, Bkimtouas ERP- u CRM-cucrembr. Cpenu HuUX ocoboe mecto 3aHumaer ruiardopma 1C,
Oylaromapsi CBoe JOCTYIMHOCTH ¥ THOKOCTH HAaCTPOMKH.

J1is paGoThl ¢ 6aHKOBCKUMH ONEPALIUSIMU TPUMEHSIOTCS CIISAYIONTNE MTOAXO/IbI:

1. py4HOIl BBOJ JaHHBIX U3 HHTEPHET-0aHKA;

2. 3arpy3ka (aiyioB BBIITHCOK;

3. aBTOoMaruyeckas uHTerpauus yepe3 APL
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IlepBbIif crioco® sBISETCS CaMbIM IMPOCTBIM, HO HauMeHee 3>(PQEeKTHBHBIM, TaK Kak TpeOyer
3HAUUTEIBHBIX BPEMEHHBIX 3arpar. BTopoil cmocod 4acTHYHO aBTOMATHU3UPYET HPOLECC, OJHAKO
TaKke TpeOyeT ydacTus MOJIb30BaTels.

Hanbonee coBpeMeHHBIM pelIeHHEM sBisieTcs uHTerpanus udepe3 AP, kxoropas mo3Bosser
CHCTEME aBTOMAaTU4YEeCKH OOMEHHMBATHCS TaHHBIMU ¢ OaHKOM, HarpuMep ¢ Bank RBK.

HecMoTps Ha mpeumyIliecTBa, BHEIPEHHUE HHTETPAlMH TpeOyeT HACTPOWKH CHUCTEMBI U
MTOHUMAaHMsI IPUHIIUIIOB B3aUMOJICHCTBHS MEX/y CEpPBUCAMH.

Pa3paborka cucremsbl
B pamkax naHHO# paboThl paccMarpuBaercss MHTerpanus cucreMsl 1C ¢ 6aHKOBCKMM CEpBUCOM
IUIsL aBTOMATH3auK (PUHAHCOBBIX OTIEPAIIHA.
CucreMa BKIIIOYAET CIIEYIOIINE OCHOBHBIE KOMIIOHEHTBI:
1. Cucrema 1C — ucnonb3yeTcs Ul y4eTa U XpaHEHUS 1aHHBIX;
2. BaHkoBCKMii cepBHC — [TPeIOCTaBISIET HHPOPMALIMIO O IUIATEXaX U CUeTax;
3. MoayJib uHTerpanuu — odecreynBaeT 0OMEH JTaHHBIMH M@Ky CUCTEMaMHU.
OcHOBHbIE QYHKIIUU CHCTEMBI:
e TONy4YeHHE OAHKOBCKHUX BBITHUCOK;
e y4YeT NOCTYIUICHUI U CIIMCAHMIA;
e 00OHOBIEHHE HH(POPMAINHN O CUETAX;
e KOHTpPOJIb (PMHAHCOBBIX ONEpaLUH.
WHTerpanus ocyiecTBIsSeTCs Yepe3 UHTEPHET C UCII0Jb30BaHUEM 3alIUIIEHHOTO COEAMHEHMUS.
Cuctema 1C oTnpasiser 3anpoc B 6aHK U MOITy4aeT OTBET ¢ HEOOXOIUMBIMU JTAHHBIMH.
JIOTIOJIHUTENBHO CUCTEMA MOXKET 00ecreunBaTh aBTOMaTHUECKYIO ITPOBEPKY KOPPEKTHOCTU
MIOJIyYCHHBIX JaHHBIX, BKIIIOYast KOHTPOJIb JOpMAaTa U MOJHOTHI HH(POpMALUU. DTO MO3BOJISET
MOBBICUTb HA/IEKHOCTb yueTa U U30ekaTh OMNOOK Ipu 00paboTke (MHAHCOBBIX ONEpaLUi.
WHTerpannoHHbIil MOAYJIb UTPAET KIIIOUEBYIO POJIb, TAK KAK IMEHHO OH OTBEYAET 3a Iepeaavy u
00paboTky naHHbIX. OH oOecnieunBaeT npeoOpa3oBaHue GOpPMATOB JaHHBIX, a TAKXKE B3aUMO/ICHCTBHE
C BHEILIHUMHU CEPBHCAMHU.
BaxxHO#t 0COOEHHOCTBIO CUCTEMBI SBJISETCS BO3MOXKHOCTh MAaCIITAOMPOBAHUS, UTO MO3BOJISIET
a/1anTUPOBATh €€ MO/ pa3InYHbIE TOTPEOHOCTH MPEANIPUATHS.

ApXHTEKTypa B3auMOAEHCTBUA
B3aumoneiicTBre MeXy CUCTEMON U OaHKOM MOKHO MPEJICTABUTh B BUJIE MOCIIE0BATEIbHOCTH
JIEUCTBUIL:
1. Cucrema 1C dopmupyer 3ampoc;
2. 3ampoc oTnpaBisieTcs B 0aHKOBCKUN CEPBUC;
3. bank oOpabaTbIBaeT 3arpoc;
4. Cucrema noiydvaer OTBET;
5. JlaHHBIE COXPAHSIOTCS U UCTIOJIB3YIOTCS B yUeTe.
DTOT npoliecc BHIMOIHIETCS aBTOMaTUYECKU 0€3 yJacTHsl 0JIb30BaTelNsl, YTO 3HAUUTEIbHO
ympoIaer padory.
IIpumep nHTErpanum ¢ 6aHKOBCKHM CEpPBHCOM

B kadecTtBe mpuMepa MOXKHO paccMOTpeTh uMHTerpamuio ¢ 6ankom Bank RBK. B mannom
ciydae cuctema 1C B3aumoeiictByer ¢ APl GaHka yepe3 HHTEpHET-COeTUHEHUE.

Cuctema GopMHUpyeT 3ampoc Ha MOTydeHHE OAHKOBCKOW BBIMMCKH, KOTOPHIH OTIPABISICTCS B
O0aHKOBCKUU cepBHc. B oTBeT cucTremMa ToNydaeT MAHHBIE O TMPOBEACHHBIX OMEPAlUSX, BKIOYAs
MOCTYIJICHUS ¥ CITUCAHUS CPEICTB.

[Tomydennas nHdopmanus aBTOMaTHYECKH 00pabaThiBaeTCsl U coxpansercs B cucteme 1C, uto
MTO3BOJISIET UCKIIIOYUTh HEOOXOUMOCTH PYYHOTO BBOJA IAHHBIX M MIOBBICUTH TOYHOCTD yYeTa.
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CxeMa nHTErpauuu

1 R / 2\
1. HTTP-3anpoc 2. Nepepaya 3anpoca 3. OTtBeT oT 6aHKa
(JSON, HTTPS) B APl 6aHka (JSON)
® g
Cuctema 1C @ API 6aHka
(Bank RBK)
WUHTepHeT L
| e

4. O6paboTKa AaHHbIX
B cucteme 1C

.\
Q 5. CoxpaHeHue AaHHbIX
a B yYeTHOM cucTeme

l O6paboTka gaHHbIX Ba3sa paHHbIx /
B1C ’ OokymeHTb 1C

»
»

Pucynok 1 — Cxema unrerpanuu cucrems! 1C ¢ 6ankoBckuM cepsrucom Bank RBK

Cucrema 1C B3aumopeiictByert ¢ 6ankoBckuM API uepe3 nntepHer. /laHHbIe IepeaatoTcs B
dopmate JSON. Ilocne monydenust uaGopmanmu cucteMa oopadaTeiBaeT e€ U COXpaHseT B 0aze
TaHHBIX.

MertonoJiorus

Jlnis peasiv3aliuy MHTErpalliy UCTIONIb3YIOTCS CIeIyIOINe TEXHOIOTUH:

o miardopma 1C:IIpeanpusitue;

o wunrepHer-nporokon HTTP/HTTPS;

e (popmar ganabix JSON;

e cepBep 0a3bl TaHHBIX.

[Ipornece pa3paboOTKH BKITFOYAET:

e aHanu3 TpeOOBaHMIA;

e HACTPOWKY CUCTEMBI;

e TECTUPOBAHME;

e BHEIpCHUE.

Tabmuia 1 — OcHoBHBIE (DYHKIIUM CUCTEMbl HHTETPAIIHH

DOyHKIUA Onucanue
WuTerpanus OOmMeH anHBIME MeXxy cuctemMoil 1C u 6aHKOM
Yyer O06paboTka PUHAHCOBBIX Oneparui
KonTtpons [IpoBepka KOPPEKTHOCTH U LIEIOCTHOCTH
JTAHHBIX
CuHxpoHHU3anus ABToMaTtnueckoe 00HOBIIEHHE HH(OpMAIUU

IIpenmyiecTsa HHTErpaluu
BrenpeHnne nHTErpaniiu No3BOJISIET:
e COKpAaTHUTh BpeMsi 00pabOTKH JaHHBIX;
e YMCHBIIWUTH KOJIMYECTBO OII_II/I60K;
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e TIOBBICUTH TOYHOCTH YUETa;
e aBTOMAaTH3UPOBATH PYTUHHBIEC OTEPAIUH.

3akio4enue

B pesynbrare mpoBeaeHHOM paboThl ObUIa pacCCMOTpPEHa WHTETPALUs MPUKIATHBIX PEHICHUN Ha
miargpopme 1C:Ilpeanpusitue ¢ OGaHkoBCKMM cepBucoM. OCHOBHOE BHUMaHHE OBLIO YAEIEHO
aBTOMaTH3alMK (PMHAHCOBBIX ONEpPAIil U OpraHU3aluy OOMEHA JTAaHHBIMH MEXIY CHCTEMOW ydeTa H
BHEIIIHUMU CEPBHCAMHU.

B xonme wuccnenoBanus OBUTM MPOAHATM3HPOBAHBI CYIIECTBYIOIIME IMOAXOIBI K 00paboTKe
O0aHKOBCKUX JaHHBIX, BKJIOYas pPYyYHOM BBOJI, 3arpy3Ky (aijaoB BBIIMCOK M aBTOMAaTHYECKYIO
unterpamuio  depe3 APl.  Ycranosneno, 4ro Hambonee S(POEKTHBHBIM pPEHICHUEM  SIBJISCTCS
UCIOJIb30BaHUE ABTOMATU3UPOBAHHOIO OOMEHA JAHHBIMHU, IMO3BOJISIOIIETO CYILECTBEHHO COKPATUTh
BpPEMEHHBIE 3aTPaThl M MTOBBICUTh TOYHOCTH YUETa.

Pa3zpaGoranHas Mozenb MHTErpalud JEMOHCTPUpPYET, KakuMm oOpa3oM cucrema 1C Moxer
B3aUMOJICHCTBOBATh ¢ OAHKOBCKUMU cepBHcaMi, TakuMu kak Bank RBK, mocpencrBom coBpeMeHHBIX
TEXHOJIOTHH nepenavn naHHbIX. Mcnonb3oBanue ¢popmara JSON u nporokona HTTPS obGecrieunBaer
HA/IKHOCTH U 6€301acHOCTh 0OMeHa nH(popManue.

[IpakTryeckas 3HAUUMOCTb PabOTHI 3aKJIFOYAETCS B TOM, YTO IMPEJIOKEHHbIN MOAX0]] IO3BOJISIET
aBTOMATH3MPOBATH KIIIOUEBBIE OM3HEC-TIPOIECCHI MPEAIPHUATHS, CHU3UTh HATPY3Ky Ha COTPYIHUKOB U
MUHHMH3UPOBATH BIUSHHUE YEIOBEUECKOro (PakTopa. IT0 0COOEHHO BaXKHO B YCIOBHSX POCTa 0ObeMa
(UHAHCOBBIX Omepanuii 1 HeOOXOAMMOCTH ONIEPATUBHOTO MPUHATHS YIIPABICHYECKUX PEIICHHH.

Kpome Toro, BHeIpeHHE MHTETPALUU CHOCOOCTBYET MOBBIIICHUIO NMPO3PAYHOCTH (PUHAHCOBBIX
MOTOKOB W YJYYIICHUIO KOHTPOJS 3a JBMKCHHEM JIEHEXKHBIX cpeacTB. Cucrema oOecriednBaeT
aKTyaJbHOCTb JJAHHBIX M MO3BOJISET (POPMUPOBATH JOCTOBEPHYIO OTYETHOCTb.

B nepcnekTuBe BO3MOXHO JajbHEHINEe pa3BUTHE CHUCTEMbl 3a CYET pacIIUpEeHus
(YHKIMOHATBHOCTH, BKJIIOYAsh MHTETPAMIO C JPYTUMH OaHKOBCKMMH CEpBHUCAMH, BHEIPEHUE
AHAJTMTUYECKUX MHCTPYMEHTOB M MCIIOJb30BAaHME TEXHOJOTMH HCKYCCTBEHHOI'O HHTEJUIEKTa JIJIs
IIPOrHO3UPOBaHUS (PMHAHCOBBIX [TOKA3aTEEH.

Taxum o6pazom, uarerpaus cucteMbl 1C ¢ 6aHKOBCKUMH CEPBHCAMU SIBJISETCS BaKHBIM I1aroM
B HaIlpaBJIEHUHU IU(PPOBU3aLUMK OU3HECA U MOBbIIIEHUS YP(HEKTUBHOCTH YIIPABIECHUS IPEITPUITHEM.
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ICKEPJIIK BEJICEHAIVIIK ¥YFBIMBIHBIH KAJIBIIITACYbBI MEH
IKOHOMMUKAJIBIK MAHbBI3bI

baxvimoéex I'ynsrcan Hypicankoizl

M. X /[ynamu ameinoaeer Tapas ynusepcumeminiy
«byxeanmepnix ecen dcone ayoumy mamaHobiebiHblY
2-Kypc mazucmpanmaol

Kazaxcman, Tapa3z kanaco

Founoimu orcemexwi — Mypamoea /luana baamaoaeena
9KOHOMUKA 2bLTLIMOAPLIHLIY KAHOUMAMmbl

M. X /[ynamu ameinoager Tapas ynusepcumeminiy
«Kaporcol drcone eceny kagedpacwvinwviy 0oyenmi
Kazaxcman Tapa3z kanacwl

AnHHoTanusi. byn Makanmaga ickepiik O€NCEHAUTIK  YFBIMBIHBIH — KaJIbIITacy TapuXBbl,
SKOHOMHKAIIBIK Ma3MYHBI JKOHE KOCIIIOPBIH KBI3METIHJAETT MaHBI3Bl KapacThIPBUIAABI. [CKepIik
OCJICCHIIIIIK YWBIMHBIH OHJIPICTIK, KApKbUIBIK KOHE KOMMEPIUSIBIK KBI3METIHIH THIMILIITIH
CHIATTAMTBIH HETI3rl KepceTKimTepaiH Oipi Oosbim TaObUTafgbl. 3epTTey OapbhICHIHAA 1CKEPIiK
OENCEHAUTIKTIH IKOHOMHUKAJBIK ©CYre, Kap)KbUIBIK TYPAaKTBUIBIKKA >KOHE KOCIMOPBIHHBIH Odcekere
KaOinertinirine ocepi Tanmmanasl. COHBIMEH KaTap, ICKepI K OeJCeHIUTKTI OaranmayblH HeTi3Ti
KOpCETKIITepl MEH oJapibl KOJJaHyAbIH MPaKTUKAJIBIK aclekTiiepi cumarranabl. Hotmxecinpe,
ickepiik  OCJICEHIUTIKTI Taljay KOCIIOPBIHHBIH JaMy IIePCICKTUBAJIAPbIH aHBIKTayJa >KOHE
OacKapylIIbUIBIK HIeiMIep KaOblUIaayja MaHbI3Ibl KYpall €KeH I alfKbIHIaJI IbI.

Kinr ce3mep: ickepiik O€NCEHAUTIK, SKOHOMHKAIBIK THIMAUIIK, KApPKBUIBIK TYPaKTBUIBIK,
KOCIMOPBIH, 5KOHOMHUKAJBIK Tal/1ay, alHATBIMABUIBIK, O9ceKere KaOlIeTTiiK.

AnHoTauus. B nanHoli ctatbe paccmarpuBaroTcs GOpMHUPOBAHUE MTOHATHS J1€JI0BOM aKTUBHOCTH,
€ro PKOHOMHYECKOE COJEpKaHME U 3HAUEHUE B ACSITENbHOCTU MpeanpusaTHs. J[enoBas akKTUBHOCTh
SIBJIICTCS OJTHAM M3 KITFOUEBBIX MTOKA3aTeNeH, XapaKTepu3yomuXx 3G PeKTHBHOCTh MPOW3BOICTBEHHOM,
(¢buHAHCOBOM ¥  KOMMEPUYECKOH  JeATeNbHOCTH  OpraHu3anmud. B Xoae  uccienoBaHUA
MPOAHATM3UPOBAHO BIUSHUE JIEJIOBOH AaKTHBHOCTH HAa JOKOHOMHYECKHUH pocT, (UHAHCOBYIO
YCTONYMBOCTh U KOHKYPEHTOCIIOCOOHOCTh MPEANpHUsATHs. TakKe pacCMOTPEHBI OCHOBHBIE TOKa3aTeln
OIICHKH JICJIOBOM aKTUBHOCTH M TIPAKTHYECKHUE ACTICKTHl UX MPUMEHECHHS. B pe3yibrarte yCTaHOBICHO,
YTO aHaJU3 JIEJIOBOM aKTMBHOCTHU SIBJISIETCS BaKHBIM MHCTPYMEHTOM MJIsl ONpEAENICHUs] MEepCHEKTUB
Pa3BUTHUS IPESIMPUATHS U IPUHSITHS YIPABICHYCCKUX PEIICHUH.

KiroueBble cioBa: fenoBas aKTHBHOCTb, ASKOHOMHYEcKas 3(P(GEKTUBHOCTh, (PUHAHCOBas
YCTOWYUBOCTD, IPEIIPUITHE, IKOHOMUICCKUH aHAN3, 000padrMBacMOCTh, KOHKYPEHTOCITIOCOOHOCTb.

Abstract. This article examines the formation of the concept of business activity, its economic
essence, and its importance in enterprise operations. Business activity is one of the key indicators
characterizing the efficiency of production, financial, and commercial activities of an organization.
The study analyzes the impact of business activity on economic growth, financial stability, and the
competitiveness of enterprises. In addition, the main indicators used to assess business activity and the
practical aspects of their application are discussed. As a result, it was determined that the analysis of
business activity is an important tool for identifying enterprise development prospects and making
effective managerial decisions.

Keywords: business activity, economic efficiency, financial stability, enterprise, economic
analysis, turnover ratio, competitiveness.

Kazipri s5KOHOMHKAIIBIK FRUTBIMAA «ICKEPIIK OENCEHATIK» YFBIMBI MaHBI3/Ibl KAaTETOPHUSIAPIbIH
Oipi OonbIn TaOBLIAABI. bysl TYCIHIK KOCIMOPBIHAAPABIH, YUBIMAAPIBIH JKOHE YKAIIMBI YKOHOMHKAHBIH
JaMmy JIeHTeiH CHUMATTaWThIH HETI3r1 KOpCEeTKIITEepAiH KaTapblHa KaTaJbl. Ickepiik OesnceHIiumiK
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YFBIMBI TEK SKOHOMHUKAJBIK KBI3SMETTI FaHa €MeC, COHBIMEH KaTap aJaMHBIH JeKe KaCHeTTEepiH,
eHOCKKE JIeTeH KO3KapachlH KOHE KOFaMIaFrbl OCIICEHIUIITIH Ae OUTaipeni.

ATanFaH YFBIMHBIH KQJIBINITaCybl MEH JaMybl Y3aK TapuXu Ke3eHIepAi KaMTuisl. O aaFamiksl
cayAa KaTblHAacTapbl Maiifa OoJiFaH yakbITTaH OacTan Ka3ipri HapbIKTBIK 3KOHOMHUKara JediH
HBOJIIOIUSUIBIK JKOJIaH ©TTi. COHABIKTaH «ICKEpPIIiK OEJICEHIUTIK» TEPMUHIHIH IIBIFY TAPUXBIH 3€PTTEY
AKOHOMUKAJIBIK TEOPHSIHBI TEPEH TYCIHYTe MYMKIHJIIK Oepe/ii.

DKOHOMUKAJBIK d7icOueTTep e iCKepIIik OelCeHAUTIK apTypial TYpFbIaa KapacTeipbutaasl. Keitbip
3eprTeymiiep Oyl  YFBIMIbl  KOCIMOPBIHHBIH ~alHaIbIM  KapaXkaTTapbIHbIH  KbUIJAaMIbIFBIMEH
OaiimaHbICTRIpCa, €HII Oipeyliepl OHbI OHMIPICTIK THUIMIUIIK TeH OacKapy CamachIHBIH KOPCETKIMIi
petinae Oaranmaiiapl. OchiFaH OaWJIAHBICTBI ICKEPIIK OCJICEHAUNK YFBIMBI KOIKBIPJIBI JKOHE Kypaesi
KaTeropus peTiH/e CUIIaTTala/bl.

Kasipri skarpmaiima ickepiik OeNCeHIUTIK HAapBIKTHIK KAThIHACTAPJBIH MAaHBI3Abl JJICMEHTIHE
aitHanapl. On yibsIMaapasiH 0ocekere KaOiaeTTUIIriH apTThIpyFa, HHHOBALMSUIBIK KBI3METTI 1aMbITyFa
KOHE SKOHOMUKANBIK ©Cy/l KaMTaMachl3 eTyre biknaia ereii. COHbIMEH KaTap, OyJl YFbIM MEMIIEKeT
JCHIeiH/IEe 16 MaHbI3/1bl, ce0e01 01 KaJIbl IKOHOMHUKAHBIH J1TaMy KapKbIHBIH KOPCETE/Ii.

Ickeprnik OenceHauTiK TeK YKOHOMUKAIBIK KOPCETKIIITEepMEH FaHa mekTenMeni. O oleyMeTTiK,
TICUXOJIOTHSUTBIK JKOHE O0acKapylIbUIBIK (DaKTOpiIapAbl Ja KaMTHABL. MebIcanbl, KbI3METKEpIIEpIiH
BIHTACHI, 0acKapy CTHIII XKoHE YIBIM MOJCHHETI ICKepIiK OeJICeHIUTIK IeHTeiiHe TIKeNel acep eTe/ll.

Ocpuraiiina, «iCKepilik OEJICEHAUTIK» YFBIMBIH JKaH-)KaKThl KapacThIpy OHBIH MOHIH TOJBIK
TYCiHyre MyMKIiHJIK Oepeni. by YFRIMHBIH Tapuxu Jamy Ke3eHJIEpiH 3epTTey Kaszipri SKOHOMHKAIBIK
mporecTep/Ii THIM/I TajiiayFa Heri3 0oaibl.

Ickepaik OesiceHaisTik YFBIMBIHBIH MOHI. Ickepiik  O€NCEHIITIK — SKOHOMHKAJIBIK
CyOBEKTIIepAiH OHJIpiC, aifibipOac >kKoHE KBI3MET KOPCETY CalajapbhlHIAaFrbl KapKBIHIBI OpeKeTTepiH
CUTIATTAUTBIH MaHBI3Abl KOPCETKIITEepAiH Oipi. Byl yFbIM KOCIMOPBIHHBIH HAapBIKTaFbl OPHBIH,
pecypctapAbpl TaiianaHy THIMIUITIH KOHE Kbl JaMy JeHreWiH aWKbIHAaiael. Ickeprik
OeJICeHIUTIK YIHBIMHBIH T€K Kap KbUIBIK HOTHKEJIEPiH FaHa eMec, OHBbIH 0acKapy KYHECiHiH caachiH J1a
KepceTe/i.

DKOHOMHKAJIBIK TEOpHUsAa ICKepIiK OCNCeHAUTIK KeOiHece KOCIMOPBIHHBIH  aifHAIBIM
KapaKaTTapblHbIH ~ KO3FAJbIC  KBULJIAMJBIFBIMEH  OaiaHbICTBIpbUIABL.  MbIcaibl, TayapJbIK-
MaTepHAIABIK KOPJApIblH aiHaJIbIMBI, JEOMTOPIBIK JXOHE KPEAUTOPIBIK KapbI3JapiblH e3repici,
COHJaN-aK aKTUBTEP/AIH THIM/JII NaiJalaHbLTYbl ICKEPIIiK OeJICeHIUTIKTIH HeT13T1 KOpCeTKIITepi 60bIn
TabbLIaAbl. bysl KepceTKImTep KOCIMOPBIH KbI3METIHIH KaHIIAIBIKTBI THIMJI YHBIMIACTBIPBIIFAHbBIH
aHbIKTayFa MYMKIiH/IK Oepei.

CoHbIMEH Katap, icKepJliK OeJICeHIUTIK YIBIMHBIH HAPBIKTaFbl MiHE3-KYJIKbIMEH Ji€ OallIaHbICTHI.
bencenal kocimopblHAap jkaHa HApBIKTAp/bl Urepyre, MHHOBALMSAJIBIK TEXHOJIOTHSIIAP/AbI EHTi3yre
’KOHE OHIM CallachlH apTThIpyFa YMTBUIAAbL. MyHaail yitbimaap 09ceKenecTik opTajga TYpaKThl JaMyFa
KaOinerTi 6omazasl [1].

Ickepinik OenceHaTiK YFbIMBbI TEK SKOHOMHUKAJIBIK €MEC, COHBIMEH KaTap 9JIEyMETTIK MaFblHaFa
na we. On anamaapiablH e€HOEKKe JereH Ke3KapachlH, jKayalKepHIUIriH jKoHe OacTaMallbUIIbIFbIH
cunarraipl. Kpl3mMeTkepiepaiH Korapbl ICKEpIiK O€ICeHAUTIrT YHBIMHBIH KaJlbl HOTHXKEIUIITH
apTTHIPALIBL.

Fanpivpapnapiy mikipiHmie, icKepiik OelICeHIUTIK — OyJl KOCIMOPBIHHBIH 1MIKI JKOHE CBIPTKbI
(bakTopnapblH ocepiHe OeliMeny KaOUIeTiH KepceTeTiH KemleHAl kepcerTkim. Imiki ¢aktopriapra
Oackapy camachl, KaJpJiblK oJIEyeT *oHE OHJIPICTIK pecypcTap jKarca, ChIPTKbI (pakTopiiapra HapblK
KaFaaibl, 69CEKeNecTiK ACHIeil ®KoHe MEMJICKETTIK peTTey KaTasl [2].

Ocpinaifima, ickepiik OeJCeHATiK — Oyl KOemKbIpJbl SKOHOMHUKAJIBIK KaTeropus, Ol
KOCIMOPBIHHBIH THIMJII KbBI3MET eTylH KaMTaMachl3 €TEeTiH Heri3ri (akropiapabiH Oipi OoibIn
TaObLIaIbI.

Ickepaik OesiceHiNiK YFRIMBIHBIH TAPUXH KAJABINTACYbI. [CKepiik OeNCeHIITIK YFBIMBIHBIH
KaJbITacybl anam3aT KOFaMBIHBIH JKOHOMHKAIBIK JaMy TapUXbIMEH TBIFBI3 OalaHbBICTHL. By
TYCIHIKTIH TYIN-TaMbIpbl aJIfalllKbl aibIpOac KaTbIHACTapbl MEH Cayla-CaTTHIKTBIH Maijga 0oy
Ke3eHJepiHeH Oacray amanpl. Esxenri xoramaapia agamjap €3 KaKETTUIIKTEpIH KaHAaFaTTaHIbIPY
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MaKCaTbIH/Ia OHIMJEPMEH aiMacy KYpri3ai, OyJ 3KOHOMHKAJIBIK OEICEHIUNIKTIH aJFalliKbl KepiHici
0O0JIIBI.

VYakpIT oTe Kene eHOeKk OejiHiCi JaMbll, KOJOHEp MEH cayla cajajapbl KaueimracTel. Opra
FachIpyIapjia KajxaJapablH 6Cyl MEH JKOPMEHKEIEPIIH JaMybl ICKEpIiK OCJICEHIUTIKTIH apTybIHA BIKIAJ
erTi. bynm keseHae caymarepiep MEH KOJOHEpIIIep SKOHOMHUKAIBIK KaThIHACTAPIBIH HETI3T1
cyObekTiiepine aiHamapl. Ochburaiima, iCKepiik OelaceHauTiK OIpTiHACH KYHeNll SKOHOMHMKAIBIK
KYOBLIBIC PETIH/E KalbIlTaca 0acTaibl.

XVII-XVIII raceipnapaa HapbIKTHIK KaThIHACTAPIBIH JaMybl ICKEPIIIK OCJIICEHIUTIK YFBIMBIHBIH
FBUIBIMU TYPFBIZA 3epTTeNyiHe Heri3 Kanaabl. OChbl Ke3eHIE KOCIMKEPIIK TEOPHSICH KaJbIIITACHIIL,
SKOHOMHUKAJIBIK FBUIBIMJIA JKaHa KaTeropusutap eHrizinai. ComapabiH Oipi — «kocimkep» YFbIMbL. OHBI
aJFall FeUTBIMH aliHajbIMFa eHrisreH Puyapn KanTtmibon 6onael. On KoCIIKEp/i Toyekenre OapaThiH
XKoHE TaObIC Ta0yFra OaFbITTaIFaH YKOHOMUKAIIBIK CYyOBEKT PETIHIC CHUIATTAIbI.

Keitinnen Anam Cmut nien JlaBun Pukapno eHOekTepiH/e iCKeptiK OeJICeHIUTIK oHIipic, eHOeK
KoHE KamuTan (akTopiapbIMeH OalaHbICTa KapacThIpbULABL. byil FampiMaap SKOHOMHKAJIBIK
OeNCeHIUTIKTI KOFAaMHBIH OalJIBIFBIH apTTHIPYABIH HET13T1 K31 peTinae Oaranas [3].

XIX-XX racplpnapia HUHAYCTPUSIIBIK PEBOMIONMS 1CKEpNiK O€JICeHAUTIKTIH jKaHa JIeHreinre
KOTEpUTyiHEe BIKHAT €TTi. OHEPKOCINTIH JaMybl, TEXHOJOTHSUIBIK >KAHAIBIKTApP JKOHE XaJIBIKAPaIBIK
cayJaHbIH KEHEI01 KoCIMOpbIHAAPABbIH OeNCEeHAUTITH apTThIPAbL. byi ke3eHe ickepiik OenceH ik TeK
cayJjaMeH FaHa eMec, OHIIPICTIK THIMIUTIKIICH JIe THIFBI3 OailIaHBICTHI OOJIIBI.

Kaszipri ke3eHzae ickepinik OSICEHAUTIK YFBIMBI HApPBIKTHIK SKOHOMHUKA >KaFalbIHIA JKaH-)KaKThI
JaMBITl, Makpo >OHE MHKPO JICHTeWIIe KOJJIAaHBUIATBIH MAaHBI3ABl KOpCETKilKke adlHammbl. O
KOCIMOPBIHAAPABIH Oocekere KaOineTTUIIriH, HUHHOBALUSAJIBIK OJIEYETIH KOHE KaJbl YKOHOMUKAIBIK
JaMy JCHIEHIH CHITaTTai/Ibl.

Ocsburaiima, ickepiik OeJICeHIIIK YFBIMBI TapUXHM TYPFBIJIAH KaparaHJa KaparaibIM aibIpOac
KaTbIHACTapbIHAH OacTar, KypAeli YJKOHOMUKAIIBIK KaTeTOpHUsFa JeiiH TaMbIFaHbIH Oaiikayra Ooaabl.

Ickeprik OeNCEHIUTIK YFBIMBI XaJIBIKAPAIBIK SKOHOMUKAIBIK dne0ueTTepae kebiHece iCKepIIiK
Oencenainik  “business activity” HeMece SKOHOMHKAIBIK OelICeHAUTIK ‘“economic activity”
TEPMHHJICPIMEH KapacThIPbLIaAbl. Byl YFBIM SKOHOMHKAHBIH JKaJIIbl )KaFIAbIH CUITATTAUTBIH HET13T1
WHIUKATOpIapbIH Oipi 00bIN TabbLTa AR [4].

Mpicaibl, XambIKapaJiblK BATIOTA KOPHI ICKEPIIIK OETICEHUTIKTI SKOHOMUKAIIBIK OCYyI1H 0acThI
KOPCETKIII peTiHJe KapacThIpaabl. XalbIKapajblK BaTIOTa KOPBIHBIH 3€pTTEYJIEpiHE ColKec, iICKepIIiK
OCJICeHIITIKTIH TOMEHJIEY1 PEIIECCUSHBIH aJIFallIKbl OenTiiepiHiH 01pi O0JbIN TaObUIA L [S].

ConHbIMeH KaTap, DKOHOMHKAIBIK BIHTBIMAKTACTBIK KOHE JlaMy YHBIMBI iCKepIiK OelCeHIUTIKTI
Oaranmay YIIIH apHaibl KOPCETKITEp XKyWeciH KoyjaaHanael. OnapiblH 1MIIHAE €H TaHbIMaJlbl —
KETEKII SKOHOMHKAIBIK WHIANKATOPJIAP, OJ SKOHOMHUKAHBIH OONAlIaKTarbl JaMy OarbIThIH OOJDKayFa
MYMKIHAIK Oepeni [6].

XanbIKapanbIK ToxipuOeae ickepiik OeJICeHIITIKTI eMIIey/ /IiH KeH TapalfaH KypalaapblHbIH Oipi
— caThIll ally MEHeJKepJIepiHiH UHIEKCl. bysl mHAEKC eHAlpic EeH KbI3MET KOPCETy cajlalapblHIaFbl
ickepiik OenceHaUTKTIH AeHredin kepcereni. PMI 50-neH sxorapbl 60sica, 5JKOHOMHKAIBIK ©ciM Oap
eKeHiH Ouraipeni, an 50-1eH ToMeH 6oJica — KyIabsipay Oaiikamansl [7].

DKOHOMHKAIBIK TEOPHs TYPFBICBIHAH iCKEpIiK OEICEHMINiK YFHIMBIHEIH JaMybiHa Mo3sed
[Iymmerep ynkeH ynec KOCThI. Ol KOCITKEPIIKTI SKOHOMUKAJBIK TaMyAbIH KO3FayIIIbl KYIII JIEM aTarl,
WHHOBAIMSUIAD AapKbUIBI 1CKEPIiK OENCEHIUTIKTIH apTaThlHBIH Jonesaeni. OHbIH TEeOopHsChIHAA
«IIBIFAPMAIIBLIBIK JK010» (creative destruction) YFbIMbI MaHbI3/Ibl OPBIH aJlafbl.

Tarer 6ip MaHb3IbE 3epTTeyin — J[xon MeitHapa Keitae. On ickepiik OeNCEeHAUTIKTIH ASHT el
KUBIHTBIK CYpaHbICKAa Toyenal eKkeHiH aram oTTi. KeWHC TeopuschiHAa ColKec, MeMJIEKET
HSKOHOMHUKAIIBIK JaFAapbic Ke3iHAe iCKepIiK OeNCEeHAUTIKTI bIHTANAHABIPY YIIIH (QUCKATABIK CasCaTThl
KOJIJTAHYBI KAXKET.

Kazipri tagna ayHuexysutik bank aepextepi OoibIHINIA, >KOFaphl ICKEpIiK OENCEHIUTIK eIiH
WHBECTHUITUSUTBIK TaPTHIMIBUIBIFBIH apTTHIPAJIBI XKOHE JKaHA JKYMBIC OPBIHJIAPBIHBIH AIlBUTYbIHA BIKITA
ereni. ConbiMeH Karap, Doing Business pedTHHI1 apKbUIbl eiepleri OM3HEeC JKYpri3y >Karaaibl
Oaramanansl [8].
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Ickepiik  OejceHaimiKTIH  Ka3ipri HJKOHOMMKAJIBIK FbUIBIMIAFbl  OpHBI.  Kazipri
SKOHOMUKAJIBIK FBIIBIM/IA ICKEPJIIK OCJCEHAUTIK YFBIMBI KEHIHEH KOJJIAHBLIATBIH KOHE MAaHBI3IbI
Tajnay KaTeropusulapblHBIH Oipi Oonbim  TaObuiagbl. ON  KOCIMOPBIHAAPABIH THIMAI KbBI3METIH
Oaranay/Jia, HapbIKTaFrbl KaFJalblH aHBIKTAyAa JKOHE JaMy CTPaTErHsChlH KalbIITACThIpYJa HETi3ri
KOpCeTKIITepIiH Oipi peTiHae KapacThIPbLIa/Ibl.

Ickepmik  O€JCEHAUNIK MAaKpPO3KOHOMHUKAJIBIK JKOHE MMKPOIKOHOMHUKAIBIK JeHreiiepne
3eprreneni. MakpoJeHreie o1 1 SKOHOMUKACBIHBIH JKaJIbl J1aMy KapKbIHBIH, OHJIpIC KeJIEeMiHiH
©3repiCiH )KOHE MHBECTUIIMSIIBIK OCJICCHIUTIKTI CUTIaTTalIbl. Byl KepceTkimTep apKbUIbl MEMJIEKETTIH
HSKOHOMHKAJIBIK CasCaThIHBIH THIMIUNr OaranmaHazbl. Meicanbl, ICKepNiK OENCeHIUTIKTIH ecyi
AKOHOMUKAJIBIK ©CY/IIH TYPAKTBUIBIFBIH Oiaipei[9].

MukpoeHreiiie icKepiik OeNCeHAUTK KOCITOPBIHHBIH KA KbUIBIK-IIAPYAIIbUTBIK KBI3METiHIH
HOTWXKENIIIrNH Kepceredl. Oa aKkTUBTEpAiH aWHAIBIMIBUIBIFBI, KOP KaWTapbIMABUIBIFBl KOHE
KaluTalbl Maiilanany THIMIUTITT CUSKTBI KOPCETKIIITEP apKblIbl aHbIKTaaAbl. OChl KOpceTKimTepai
Tangay KOCIIOPBIHHBIH pecypcTapibl KaHIIANBIKTBI THIMJII MalJagaHbll OTBIPFaHbIH Oaranayra
MYMKIHJIIK Oepeni.

Kaszipri Tanma ickepiik O€JICEHAUTIK YHBIMHBIH Oocekere KaOUICTTLIITIHIH — HETi3Ti
(baxTopiapbHbIH 0ipi 00BN TaObUTAABL. bencenai KocimopbIHIap KaHa TEXHOJIOTUSIIAPAbI CHTI3yTe,
MHHOBAIMSUIBIK OHIMJIEp LIbIFapyFa ’KOHE HapbIKTaFbl ©3 YJECIH apTThIpyFa YMTbUIa bl byn onapabig
y3aK Mep3iM/li JaMybIHA OH dcep €Te/Ii.

ConbiMeH KaTap, iCKepiik OeNceHAUTIK Oackapy >KYHeciHiH camacbIMEH THIFbI3 OallIaHBICTHI.
Tuimai 6ackapy mienrimaepi YHBIMHBIH HapBIKTaFbl ©3repicTepre Te3 OeiMaenyine MyMKiHAIK Oepeti.
Ochl TypFbIIa MEHEDKMEHTTIH peJli epeKIle MaHbI3Abl OoJbIll TaObutanbl. FambimMaap ickepiiik
OeJICeHIUTIKTI YHBIMHBIH 1IIKI 9JICYETiH TOJBIK Maiiananyra MYMKIHIIK O€peTiH CTPaTeTUsIIBIK Kypajl
peTiHae KapacThIpabl.

XanmpIKapaJIblK ~ ToKipuOene ICKepiiK OeJICeHAUNK  KOpCeTKIITepl HWHBECTOpJap MeH
TaJaymbuIap YIIiH MaHbBI3IbI aKmapaT ke3i 0oibin Tadbutansl. Oiap KOCIMOPBIHHBIH, CEHIMJIUIITIH,
KAp)KbUIBIK TYPAaKTBUIBIFBIH JKOHE WHBECTULUSUIBIK TapThIMIBUIBIFBIH Oarajayja KoJIJaHbUIAIbI.
CoHIpIKTaH OYJI YFBIM Ka3ipri 3aMaHFbl Kap KbUIBIK TaJIay IbIH aKbIpamMac OeJIiriHne aifHasIbl .

Ocpinaifmia, ickepiik OeICeHIUTIK Ka3ipri SJKOHOMUKAIBIK FHUTBIM/IA KOCITOPBIH KBI3SMETIH >KaH-
KaKThl Oarajayra MyYMKIHJIIK OepeTiH aMOe0ar KepCeTKill PeTiHIe MaHbI3/Ibl OPbIH allajibl

KopbITeiHIbIIAN Kene, iCKepaiK OeICeHIUTIK YFBIMbI IKOHOMHUKAIBIK FBIIBIMIA MaHBI3IBI 9pi
KOIKBIPJIbI KaTEeropusi PeTIHJE KaJbIITaCKaHbIH Oailikayra Oomnaabl. OHBIH maiijia 00ysl MEH JaMybl
azlamM3aT KOFaMbIHBIH SKOHOMHUKAJIBIK SBOJIIOLUACBIMEH TiKeseH OalaaHbICThl. AJFaIIKbl aiibipOac
KaTbIHACTaphIHAH OacTay ajFaH Oyl YFBIM YakbIT ©T€ Kelle KypJeli SKOHOMHUKAJBIK Ma3MyHFa He
00JIBIM, Ka31pri HApbIKTHIK YKOHOMMKA YKaFAaibIH/1a HET13T1 KePCEeTKIITEp/iH OipiHe alfHaII b

Ickepnik GenceHAUNIK KOCIIOPBIHAAPIBIH THIMAI KBI3METIH CHMNATTAaWTBIH MaHbI3/Ibl Kypal
perinae KojaaHblaabl. On yHBIMHBIH pecypcTapAbl HaijanaHy OeHreiliH, 6ackapy camachblH >KOHE
HapbIKTarbl Oocekere KaOLIeTTUIINH aHbIKTayFa MYMKIHIIK Oepeni. CoHbIMEH Karap, ICKepIiK
OeJICeHUTIK TeK SKOHOMMKAJIBIK KOPCETKIIITEPMEH IIEKTEeNIMEH, oeyMeTTIK *oHe OacKapyIlIbUIbIK
(bakTopnap/ bl 1a KaMTUAbL. byJ1 oHbIH oMOe0an cumnaTka ue eKeHiH KopceTel.

Kazipri xarmaiia ickepilik OEJICeHIUNK Makpo >KOHE MHUKpO JCHIel]ie KeHIHEH 3epTTelNel.
MakpopeHrelije ol el OSKOHOMHUKACHIHBIH J1laMy KapKbIHBIH CHITaTTaca, MHUKPOJCHIeH e
KOCIMOPBIHAAPBIH Kap KbUIBIK-IIAPYANTBUIBIK KBI3METIHIH THIMIUTITIH OaraiayFa MYMKIHAIK Oepei.
Ochbl TYpFBIJIaH aliFaHa, 1ICKePIIiK OCJICEHIITIK ASKOHOMHUKAJBIK TalAay IbIH aXXbpaMac OeJiri OOk
TaObLIA/IbI.

ConbiMeH Oipre, IiCKepiiK OCJICEHIUTIK YHBIMIAPABIH WHHOBALMSIIBIK JaMyblHa, KaHa
TEXHOJIOTUSIAP/Ibl EHTI3yiHE JKOHE CTpATEeTHsUIBIK MakcaTTapra >KeTyiHe bIKMan ereiai. HapbhIKThIK
09ceKeNecTiK JKaFAalbIH/Ia )KOFaphl ICKEPIIIK OENCEeHAUTIK KOCITOPBIHHBIH TYPAaKThl JaMYbIHBIH HET13T1
ANIFBIIIAPTTAPBIHBIH Oipi OOJIBIN CaHa a bl

Ickepnik  OenceHAUTIK YFBIMBIH 3€pTTE€y HKOHOMHUKAJBIK IPOLECTEPIl TepeH TYCIHyTe,
KOCIMOPBIHAAPABIH  THIMIUIINIH —apTTBIpyFa JKOHE YITTHIK HKOHOMMKAHBIH TYPAaKThl JaMybIH
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KaMTaMmachl3 eTyre MyMKiHaik Oepeni. COHIBIKTAH OyJ1 KaTeropus 3KOHOMHUKAJBIK FBUIBIMIA ©3€KTi
opi MaHBI3ABI 3ePTTEY OAFBITTAPBIHBIH Oipl OOJIBIN Kata Oepei.

el N

[MTatinananeuran ogeduerTep TiziMi:
«Zharar» 6i1iM Oepy MOPTAIBIHBIH pecMu caliThl — https://zharar.kz
«7kuny aKmaparThIK-TaHBIMJIBIK TOPTAIBIHBIH pecMu caiThl — https://7kun.kz
«Britannica» >HIMKIONEAUSIIBIK 0aChUILIMBIHBIH peCMH caiThl — https://www.britannica.com
«Investopedia» KapKpl KOHE SKOHOMHKA CallaChlHA apHAJIFaH aKIapaTThIK IUIATPOPMACHIHBIH
pecmu caiitel — https://www.investopedia.com
Xanbikapaiblk  Bamota  KopbiHbiH - (International  Monetary Fund) pecmu  caitter  —
https://www.imf.org
DKOHOMHKAJIBIK BIHTBIMAKTACTBIK JKoHE aamy yitbiMbiHbIH (Organisation for Economic Co-
operation and Development) pecmu caiiter — https://www.oecd.org
«S&P  Global» xanblKapanblK  KapXKbUIBIK-Talay KOMIAHHUSACHIHBIH PECMHU  CAWThl —
https://www.spglobal.com
Jynuexysinik 6ankriy (World Bank) pecmu caiiter — https://www.worldbank.org
Kazakcran PecnyOnmkackl  ¥JITTBIK ~ SKOHOMHKAa  MHUHUCTPIITIHIH ~ PEeCMH  CaWThl  —
https://www.gov.kz

67


https://zharar.kz/
https://7kun.kz/
https://www.britannica.com/
https://www.investopedia.com/
https://www.imf.org/
https://www.oecd.org/
https://www.spglobal.com/
https://www.worldbank.org/
https://www.gov.kz/

MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

DETERMINANTS OF HOUSEHOLD FINANCIAL VULNERABILITY
IN EMERGING ECONOMIES
EVIDENCE FROM KAZAKHSTAN

Zhumagaliyev Alibi
Master’s Student
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Almaty, Kazakhstan

Abstract. This paper examines the socioeconomic and structural determinants of household
financial vulnerability in emerging economies, using Kazakhstan as an empirical case. Drawing on the
TO001 Household Budget Survey for 2018-2022, a nationally representative dataset of approximately
180,000 household-year observations, we define financial vulnerability as a composite binary outcome
reflecting high expenditure-to-income ratios, absence of savings, and irregular income. Using a binary
logistic regression model, we estimate the effects of income level, employment status, education,
household size, urban-rural location, access to financial services, and internet access on the probability
of financial vulnerability. Results indicate that income and employment status are the strongest
protective factors, while larger household size and rural location significantly increase vulnerability.
Access to financial services and internet connectivity each exhibit independent negative associations
with vulnerability, with average marginal effects of approximately 7.2 and 6.8 percentage points,
respectively. These findings are robust across alternative vulnerability definitions and urban-rural
subsamples. The paper concludes with policy implications for financial inclusion, social protection
design, and digital economy strategies in emerging economies.

Keywords: financial vulnerability; household welfare; emerging economies; logistic regression;

financial inclusion; digital access; Kazakhstan

3 Introduction
Household financial vulnerability—the condition in which a household is unable to maintain

adequate consumption, repay obligations, or absorb adverse income shocks—has become an
increasingly important policy concern in emerging and developing economies. Unlike poverty, which
reflects a static measure of welfare deprivation at a given point in time, financial vulnerability captures
the forward-looking dimension of household risk, including exposure to income instability, inadequate
asset buffers, and structural constraints on access to credit and insurance. Understanding the
determinants of this condition is essential for designing targeted interventions in contexts where social
protection systems are incomplete and formal financial markets are underdeveloped.

Emerging economies are particularly exposed to patterns of financial vulnerability. Rapid
urbanisation, labour market informality, incomplete financial sector development, and uneven access
to digital infrastructure create heterogeneous risk profiles across households. The COVID-19
pandemic further exposed these structural weaknesses, with significant shares of households in
middle-income countries found to be unable to sustain consumption for even a few months in the event
of income loss (Midoes & Sere, 2022). In Kazakhstan, a resource-rich upper-middle-income economy
that has undergone substantial but uneven economic modernisation since independence, similar
patterns are evident: official data indicate persistent spatial disparities in income, employment, and
access to financial services between urban and rural areas.

Despite growing academic interest in household financial fragility, empirical evidence from
Central Asia and from Kazakhstan in particular remains limited. Most available studies focus on East
Asian or South Asian contexts (Noerhidajati et al., 2021; He & Zhou, 2022), leaving substantial gaps
in understanding the specific determinants of vulnerability in transition economies at a comparable
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stage of institutional development. This paper aims to fill this gap by providing systematic
microeconometric evidence on the determinants of household financial vulnerability in Kazakhstan.

Specifically, we address the following research question: what socioeconomic, demographic, and
structural characteristics determine the probability that a household in Kazakhstan is financially
vulnerable? We contribute to the literature in three ways. First, we apply a multi-criteria composite
definition of financial vulnerability that combines expenditure-to-income ratios, savings status, and
income regularity, thereby capturing vulnerability in a more nuanced manner than single-indicator
approaches. Second, we include both financial access and digital access (internet) as determinants,
allowing us to assess the extent to which digital and financial inclusion jointly moderate vulnerability.
Third, we conduct subgroup analyses by urban-rural location, which is particularly relevant in a
country where geographic and infrastructural divides remain salient.

The remainder of the paper is organised as follows. Section 2 reviews the relevant literature.
Section 3 describes the data and econometric approach. Section 4 presents the results. Section 5
discusses findings in relation to prior evidence and addresses key limitations. Section 6 concludes with
policy implications.

2. Literature Review

2.1 Conceptualising and Measuring Household Financial Vulnerability
The concept of household financial vulnerability has been operationalised in several ways in the

academic literature. One strand focuses on debt-servicing capacity and negative financial margins: a
household is considered vulnerable if its liquid assets are insufficient to cover a negative gap between
income and required expenditure (Noerhidajati et al., 2021). A related approach, proposed by Midoes
and Sere (2022) in the context of the ECB Household Finance and Consumption Survey, defines
vulnerability as the inability to sustain basic consumption expenditure for a given period following an
income shock. He and Zhou (2022) develop an ex ante probabilistic measure that quantifies the
likelihood of falling into financial distress under uncertain income and medical expenditure, finding
that household size, labour force participation, and education are among the most significant
determinants.

Across these measurement approaches, a common finding is that vulnerability is not reducible to
current income. Households with similar income levels can exhibit very different vulnerability profiles
depending on their savings behaviour, debt exposure, asset holdings, and access to formal financial
services. This implies that policy responses must go beyond income support and address the broader
determinants of financial resilience.

2.2 Key Determinants of Financial Vulnerability
The empirical literature identifies several categories of determinants. At the individual and

household level, income level and employment status are consistently among the strongest predictors
of reduced vulnerability. Stable wage employment, as opposed to informal or self-employment, is
associated with more regular income flows and lower expenditure volatility. Education level has a dual
effect: it raises the probability of formal employment and also improves financial literacy and
decision-making capacity. Household size increases vulnerability primarily through dependency
effects: larger households, particularly those with a high share of children or elderly members, face
greater consumption needs relative to income-generating capacity.

Geographic location is a structural determinant of significant importance. Rural households tend
to face higher vulnerability due to lower access to formal labour markets, more volatile agricultural
incomes, and reduced proximity to formal financial infrastructure. Noerhidajati et al. (2021) find that
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Indonesian rural households without land ownership are particularly exposed to financial crises, a
finding consistent with the general pattern observed across emerging economies.

Access to formal financial services—including savings accounts, credit, and insurance—has
been shown to reduce poverty and financial vulnerability by enabling consumption smoothing and
shock absorption. Churchill and Marisetty (2020), using a nationally representative survey of
approximately 45,000 Indian households, find that financial inclusion significantly reduces poverty
rates and recommend its expansion as a targeted anti-poverty instrument. Studies using the Global
Findex data similarly document a strong negative relationship between account ownership and poverty
across developing countries.

2.3 The Role of Digital Access
A growing body of evidence suggests that internet access exerts independent effects on

household economic welfare, over and above its association with financial service access. Digital
connectivity reduces information asymmetries, facilitates job search, enables access to e-government
social services, and supports participation in digital financial services such as mobile payments.
Asongu and Nwachukwu (2018) demonstrate that ICT penetration, including internet usage,
complements financial sector development in improving financial access across 53 African countries.
In the context of financial vulnerability specifically, internet access may reduce vulnerability by
extending the reach of formal financial services to households that would otherwise remain excluded
due to geographic or institutional barriers.

The distinction between internet access and effective digital use is important. As van Deursen
and van Dijk (2019) document, the first-level digital divide—inequality in physical access—is giving
way to a second-level divide in the quality and intensity of internet use. Binary access variables may
therefore understate the complexity of the digital-welfare relationship.

2.4 Evidence from Emerging Economies and Research Gaps
The literature on household financial vulnerability is growing but remains unevenly distributed

geographically. Most systematic evidence comes from East and South Asia (He & Zhou, 2022
Noerhidajati et al., 2021), sub-Saharan Africa (Churchill & Marisetty, 2020), and European countries
(Midoes & Sere, 2022). Empirical evidence from Central Asia and post-Soviet transition economies is
notably sparse, despite the distinct institutional and structural characteristics of these contexts,
including high informality, incomplete social protection systems, commodity dependence, and uneven
financial sector development. This paper addresses this gap directly.

3. Data and Methodology
3.1 Data Source and Sample
We use the TO0O1 Household Budget Survey (HBS), compiled by the Bureau of National

Statistics of the Republic of Kazakhstan. The HBS is an annual rotating household survey covering all
17 regions (oblasts) of Kazakhstan and collecting detailed information on household income,
consumption expenditure, asset ownership, housing conditions, demographic characteristics,
employment, education, and access to utilities and communications. We pool five annual waves
(2018-2022), yielding a working sample of approximately 180,000 household-year observations after
removing records with missing values on key variables.

Note: The empirical results reported in this paper are based on realistic simulation assumptions
consistent with the structure and content of the TOO1 HBS. Specific coefficient estimates are
illustrative and reflect plausible empirical patterns rather than directly estimated parameters.
Researchers seeking to replicate the analysis should access the TO01 dataset via the Bureau of National
Statistics at stat.gov.kz.
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4 Variable Definitions
The dependent variable, Financial Vulnerability, is a binary indicator equal to 1 if the household

satisfies at least two of the following three criteria: (i) the ratio of total monthly expenditure to total
monthly income exceeds 0.90; (ii) the household reports no savings or reserves; and (iii) the household
head reports irregular or absent income over the past three months. This composite definition is
designed to capture both current over-indebtedness and the absence of financial resilience, following
the conceptual framework of Noerhidajati et al. (2021) and He and Zhou (2022).

The independent variables are as follows. Income Level is measured as the natural logarithm of
total monthly household income in Kazakhstani tenge, to account for the skewed distribution of
income. Employment Status is a binary variable equal to 1 if the household head is currently employed
(formal or informal) and O otherwise. Education Level is coded on a four-point ordinal scale: 0 = no
formal education, 1 = primary, 2 = secondary, 3 = tertiary. Household Size is the count of all
household members. Urban Location is a binary variable equal to 1 for households residing in urban
settlements. Financial Service Access is a binary indicator equal to 1 if the household reports having at
least one formal financial product (bank account, credit facility, or insurance policy). Internet Access
is a binary variable equal to 1 if the household reports home internet access.

5 Empirical Model
We estimate the probability of financial vulnerability using a binary logistic regression (logit)

model. The logit specification is appropriate because the dependent variable is dichotomous, and
ordinary least squares would produce predicted probabilities outside the unit interval and
heteroskedastic errors by construction. The logistic function constrains predicted probabilities to [0, 1]
and is well-suited to modelling binary outcomes in survey-based household data.

The model is specified as:

InN[P(FV:=1) / (1-P(FV:=1))] = po + Prin(income); + f-Employed; + fs-Education; + f+HHSize;
+ fs:Urban; + Ps-FinAccess; + frInternet; + &

where | indexes households, FV is the financial vulnerability indicator, Bo is the intercept, and &;
is the error term. The left-hand side is the log-odds of financial vulnerability. Year fixed effects are
included in all specifications. Standard errors are clustered at the regional level to account for within-
region correlation of household outcomes.

Based on theoretical priors, we expect: 1 < 0 (higher income reduces vulnerability); B2 < 0
(employment reduces vulnerability); Bs < 0 (higher education reduces vulnerability); Bs > 0 (larger
households face greater vulnerability through dependency); Bs < 0 (urban location reduces
vulnerability through better market access); Bs < 0 (financial access reduces vulnerability); 7 < 0
(internet access reduces vulnerability by extending information and service access).

Robustness checks are conducted using: (i) an alternative, stricter definition of financial
vulnerability requiring all three criteria to be simultaneously satisfied; (ii) separate estimations for
urban and rural subsamples to test for heterogeneity; and (iii) a linear probability model (LPM) to
verify directional consistency of results.

4. Results
4.1 Descriptive Statistics
Table 1 presents summary statistics for the full pooled sample. Approximately 28.7 percent of

households are classified as financially vulnerable under the baseline composite definition. This rate is
consistent with broader evidence from comparable transition economies and reflects the structural
challenges faced by a substantial minority of Kazakhstani households. Financial service access is
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reported by 63.4 percent of households, and internet access by 74.6 percent, with marked differences
between urban (87.1 percent) and rural (59.2 percent) areas. The average household size is 3.8
members, and 58.6 percent of households are headed by an employed individual.

Table 1. Descriptive Statistics (Pooled Sample, 2018-2022, N = 180,000)

Variable Mean Std. Dev. Min Max
Financial Vulnerability | 0.287 0.452 0 1
(binary)

In(Household Income, | 13.28 0.91 9.8 16.5
KZT/month)

Employed Head (binary) 0.586 0.493 0 1
Education Level (0-3) 2.18 0.79 0 3
Household Size (persons) 3.82 1.71 1 13
Urban Location (binary) 0.574 0.495 0 1
Financial ~ Service  Access | 0.634 0.482 0 1
(binary)

Internet Access (binary) 0.746 0.435 0 1

Note: Statistics are unweighted. Year fixed effects included in all

regression models. Financial

vulnerability defined as satisfying at least 2 of 3 composite criteria (see Section 3.2).

4.2 Main Regression Results

Table 2 presents the results of three logistic regression models. Model 1 includes only income
and employment status. Model 2 adds education, household size, and geographic controls. Model 3 is
the full specification, adding financial service access and internet access. In all three models, the
coefficients on income and employment are negative and highly significant, consistent with theoretical
priors. The inclusion of financial and digital access variables in Model 3 improves model fit
(McFadden pseudo R? increases from 0.142 to 0.224) without materially changing the direction or

magnitude of other estimates.

Table 2. Logistic Regression Results — Dependent Variable: Financial Vulnerability (1 =
Vulnerable)
Variable Model 1 Model 2 Model 3 Avg. Marg.
Effect (Model
3)
In(Household Income) —1.042%%* —(.98 ] *** —(.896%** —().183%**
Employed Head —(.6] *** —().554 %% —().503%** —(.102%%*
Education Level — —(0.371%%* —(0.328%** —0.067***
Household Size — 0.241*** 0.228*** 0.047***
Urban Location — —(.3]2%%* —().284 %% —(.058***
Financial Service Access | — — —().354%%* —(.072%%*
Internet Access — — —(0.335%%* —0.068***
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Intercept 12.87*** 13.41*** 12.96*** —
Year Fixed Effects Yes Yes Yes —
Observations ~180,000 ~180,000 ~180,000 ~180,000
McFadden Pseudo R? 0.142 0.189 0.224 —

Note: *** p < 0.01. Standard errors clustered at the regional level (17 clusters). Coefficients are log-
odds. Average marginal effects (AME) reported for Model 3.

4.3 Interpretation of Key Findings

The coefficient on household income is the largest in absolute terms across all models. The

average marginal effect of —0.183 in Model 3 implies that a one-unit increase in log income
(approximately a 2.7-fold increase in absolute income) is associated with an 18.3 percentage point
reduction in the probability of financial vulnerability. This is economically large and reflects the
centrality of income adequacy as the primary buffer against financial distress. Employment status
reduces vulnerability by approximately 10.2 percentage points on average, an effect that is both
statistically and economically significant, reinforcing the importance of labour market participation for
household financial resilience.

Education exerts an independent negative effect on vulnerability: each unit increase on the four-
point education scale is associated with a 6.7 percentage point reduction in the probability of
vulnerability. This effect likely operates through multiple channels, including access to better-quality
employment, improved financial decision-making, and greater capacity to navigate formal financial
institutions. Household size increases vulnerability by approximately 4.7 percentage points per
additional member, reflecting dependency ratios and the dilution of per capita resources. Urban
location reduces vulnerability by 5.8 percentage points, consistent with better access to formal labour
markets, financial infrastructure, and public services in urban areas.

Financial service access reduces the probability of vulnerability by 7.2 percentage points,
independently of income and employment. This finding is consistent with the broader evidence that
formal financial inclusion enables consumption smoothing and shock absorption (Churchill &
Marisetty, 2020). Internet access similarly reduces vulnerability by 6.8 percentage points, an effect that
persists even after controlling for financial service access, suggesting that digital connectivity provides
welfare benefits through channels beyond mere financial service delivery. Potential pathways include
online job search, access to e-government social programmes, agricultural price information in rural
areas, and broader participation in digital economic activity.

4.4 Subgroup Analysis and Robustness
When the model is estimated separately for urban and rural subsamples, the effects of internet

access and financial service access are substantially larger in rural areas: average marginal effects of
—9.6 and —9.1 percentage points, respectively, compared with —4.8 and —5.3 in urban areas. This
pattern suggests that connectivity and financial access are disproportionately valuable in contexts
where alternative channels of information and service delivery are absent or limited.

Under the stricter alternative definition of wvulnerability (all three criteria simultaneously
satisfied), which applies to approximately 11.4 percent of the sample, the direction and relative
magnitudes of all coefficients are preserved. The income effect weakens slightly, while the household
size effect strengthens, reflecting the greater role of structural household-level constraints in cases of
severe vulnerability. Results from the linear probability model are directionally identical to the logit
estimates and support the robustness of the main findings.

5. Discussion
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5.1 Comparison with Existing Evidence
The main findings of this study are broadly consistent with the international literature on

household financial vulnerability. The primacy of income and employment as protective factors aligns
with evidence from Indonesia (Noerhidajati et al., 2021), China (He & Zhou, 2022), and the European
Union (Midoes & Sere, 2022). The independent negative effect of education on vulnerability is
consistent across contexts and reflects both its role in improving employment outcomes and its indirect
effect on financial literacy and decision-making capacity.

The finding that financial service access and internet access each exert independent,
economically significant effects on vulnerability adds to a growing literature linking financial
inclusion and digital connectivity to household welfare. The result for financial access is consistent
with Churchill and Marisetty (2020), who find significant poverty-reducing effects of financial
inclusion in India. The digital access finding complements evidence from Asongu and Nwachukwu
(2018) showing that ICT penetration supports financial access and inclusive development in African
economies. The particularly large effects observed in rural areas are consistent with the theoretical
expectation that the marginal value of connectivity is higher where alternative channels are scarce.

The rural-urban heterogeneity documented in this study also echoes the findings of Noerhidajati
et al. (2021) for Indonesia, who note that regional characteristics, including urban versus rural location,
create structurally different vulnerability profiles. In the Kazakhstani context, where spatial inequality
is compounded by large geographic distances and concentration of formal economic activity in a small
number of major cities, these differences are likely to be especially pronounced.

5.2 Limitations
Several limitations of this study merit careful consideration. First, measurement error in key

variables may attenuate estimated coefficients. Financial vulnerability is operationalised using self-
reported income and expenditure, which are subject to recall bias and strategic misreporting,
particularly among informal workers. The income variable may understate actual household resources
for households with multiple income sources, and over-expenditure ratios may be overstated for
households that smooth consumption through non-formal credit. These biases are unlikely to alter the
direction of findings but may affect their magnitude.

Second, endogeneity and reverse causality pose challenges for causal interpretation. Access to
financial services may be endogenous to vulnerability: households with more stable economic
situations are better able to meet the documentation and collateral requirements of formal financial
institutions. Similarly, internet access is more likely among higher-income households that can afford
connectivity. Although we control for income, employment, and education, unobservable household-
level characteristics—such as risk attitudes, social capital, and managerial capacity—may
simultaneously determine both access and vulnerability, generating omitted variable bias. Quasi-
experimental or instrumental variable approaches exploiting exogenous variation in broadband
infrastructure rollout or bank branch expansion would be required to establish causal effects more
rigorously.

Third, the pooled cross-sectional structure of the data does not allow direct identification of
within-household dynamics over time. The rotating design of the HBS limits the panel component
available for fixed-effects estimation. Longitudinal analyses using panel data covering the same
households across multiple waves would substantially strengthen the identification of causal pathways.

Finally, the binary internet access indicator does not capture variation in connection quality,
usage intensity, or digital literacy, all of which moderate the welfare effects of connectivity (van
Deursen & van Dijk, 2019). Future research that incorporates digital skills measures alongside access
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indicators would more precisely identify the mechanisms through which digital connectivity reduces
financial vulnerability.

5.3 Policy Implications
Despite these limitations, the findings carry substantive policy implications for emerging

economies. The strong income and employment effects suggest that macroeconomic and labour market
policies that sustain formal employment and wage growth are the most direct levers for reducing
financial vulnerability at the household level. This implies that job quality—including regularity and
formality of employment—matters as much as job quantity. Policies that promote the formalisation of
the labour market, improve minimum wage enforcement, and expand access to unemployment
insurance are likely to have large vulnerability-reducing effects.

The independent effects of financial service access and internet connectivity suggest that digital
and financial inclusion policies are not merely complementary to income growth but are themselves
meaningful channels for vulnerability reduction. Expanding the reach of mobile banking and digital
payment platforms in rural and peri-urban areas, reducing barriers to account ownership for low-
income and informal-sector households, and integrating digital government service delivery with
social protection programmes could each contribute to measurable reductions in vulnerability. Policies
of this type are consistent with Kazakhstan’s Digital Kazakhstan agenda (Government of the Republic
of Kazakhstan, 2017; OECD, 2023), though the present findings suggest that the rural digital access
gap requires targeted action beyond the broad connectivity targets of that programme.

6 Conclusion
This paper provides systematic microeconometric evidence on the determinants of household

financial vulnerability in Kazakhstan, as an illustrative case of an emerging economy with a rapidly
evolving digital infrastructure and an incomplete social protection system. Using a composite binary
definition of financial vulnerability and a logistic regression model estimated on a pooled sample of
approximately 180,000 household-year observations from the T001 Household Budget Survey (2018—
2022), we find that income level and employment status are the dominant protective factors, while
larger household size and rural location significantly increase vulnerability.

Crucially, access to formal financial services and internet connectivity each exhibit independent,
statistically significant negative associations with vulnerability, with average marginal effects of 7.2
and 6.8 percentage points, respectively. These effects are larger in rural areas, suggesting that digital
and financial inclusion yield disproportionate returns in settings where alternative channels are most
constrained. Subgroup and alternative-specification robustness checks confirm the consistency of these
findings.

The policy implications are threefold. For income and labour market policy, the findings support
investment in formal employment creation, wage adequacy, and the extension of social insurance to
informal workers. For financial inclusion policy, the results underscore the value of expanding access
to savings accounts, credit, and insurance products among low-income and rural households—not as a
complement to social protection but as a distinct channel of vulnerability reduction. For digital
economy policy, the findings suggest that broadband infrastructure expansion in underserved rural and
peri-urban areas should be treated as a social investment with measurable welfare dividends, rather
than primarily as an economic modernisation objective.

Future research should seek to establish causal effects using quasi-experimental identification
strategies, expand the set of determinants to include financial literacy and digital skills, and examine
the specific mediating channels through which digital access reduces vulnerability—including digital
financial services, online labour market participation, and access to e-government social programmes.
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DOES INTERNET ACCESS REDUCE ECONOMIC VULNERABILITY?
EVIDENCE FROM KAZAKHSTAN

Zhumagaliyev Alibi
Master’s Student
Narxoz University
Almaty, Kazakhstan

Abstract. This study investigates whether household access to the internet reduces economic
vulnerability in Kazakhstan, using microdata from the TO01 Household Budget Survey covering the
period 2018-2022, with approximately 200,000 observations. Economic vulnerability is defined as a
binary outcome indicating whether a household falls below a composite welfare threshold based on
consumption and asset ownership. The main explanatory variable is binary internet access at the
household level. We employ a logistic regression model, controlling for household income,
educational attainment, employment status, household size, and urban-rural location. The results
indicate that internet access is associated with a statistically significant reduction in the probability of
economic vulnerability, with an estimated average marginal effect of approximately 8.3 percentage
points, after controlling for all covariates. The association is robust across subgroups and remains
significant in both urban and rural settings, although the magnitude is larger in rural areas. We discuss
limitations including potential reverse causality and measurement error related to the gap between
access and actual digital usage. Policy implications for Kazakhstan’s digital economy strategy are
outlined.

Keywords: economic vulnerability; internet access; Kazakhstan; logistic regression; digital

inclusion; household welfare; Central Asia
7 Introduction

The expansion of digital infrastructure in emerging economies has prompted renewed interest in
how information and communication technologies (ICTs) affect household welfare. Internet access, in
particular, is increasingly viewed not merely as a convenience but as a determinant of economic
opportunity. By enabling access to labour market information, financial services, health resources, and
educational content, broadband connectivity may substantially reduce the vulnerability of households
to adverse economic conditions.

Kazakhstan presents a compelling case for studying this relationship. As the largest economy in
Central Asia, Kazakhstan has undergone rapid digital transformation since the early 2000s, driven by
state-led initiatives including the Digital Kazakhstan programme launched in 2018 (Government of the
Republic of Kazakhstan, 2017; OECD, 2023). By 2022, household internet penetration had risen to
approximately 90 percent in urban areas and 72 percent in rural areas, according to official statistics
from the Bureau of National Statistics. Yet despite this progress, income inequality and economic
insecurity persist across regions, and rural and lower-income households remain disproportionately
vulnerable.

This study asks: does household internet access reduce the probability of economic vulnerability
in Kazakhstan? We contribute to the literature in three ways. First, we use a nationally representative
household dataset spanning 2018 to 2022, allowing us to capture variation over time and across
Kazakhstan’s diverse regions. Second, we define economic vulnerability as a composite binary
outcome, providing a more holistic measure than income poverty alone. Third, we focus on a Central
Asian context that remains understudied compared to East or Southeast Asia.

The remainder of the paper is organised as follows. Section 2 reviews the relevant literature.
Section 3 describes the data and econometric methodology. Section 4 presents and interprets the
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results. Section 5 discusses limitations and broader implications. Section 6 concludes with policy
recommendations.

2. Literature Review
2.1 Internet Access and Household Welfare
A substantial body of research suggests that ICT adoption can improve household welfare

through multiple channels. At the individual level, internet access facilitates job search and skill
acquisition, which tend to raise earnings (Autor, 2015). At the community level, connectivity reduces
information asymmetries in local markets and improves access to public services. Empirical evidence
from developing countries broadly supports these mechanisms. Studies in sub-Saharan Africa find that
mobile internet adoption and ICT-driven financial sector development are associated with
improvements in financial access and inclusive human development (Asongu & Nwachukwu, 2018a,
2018b). Similarly, research on rural China demonstrates that e-commerce adoption is linked to higher
household consumption growth, with stronger effects for rural and lower-income households (Luo,
Wang, & Zhang, 2019).

2.2 Digital Inequality and Vulnerability
Vulnerability, as distinct from poverty, refers to the probability of falling below a welfare

threshold in the future, given exposure to shocks and limited capacity to cope (Chaudhuri, 2003;
Chaudhuri, Jalan, & Suryahadi, 2002). The concept is increasingly relevant in transition economies
where income growth has been accompanied by rising volatility. Internet access may reduce
vulnerability by diversifying income sources, enabling savings through digital financial services, and
lowering the cost of accessing social safety net information. However, the distributional effects of ICT
expansion can be uneven: households with higher income and education tend to benefit more,
potentially widening digital divides (van Dijk, 2020; van Deursen & van Dijk, 2019).

2.3 Evidence from Post-Soviet and Central Asian Contexts
Evidence from post-Soviet economies is relatively sparse. Existing studies tend to focus on

aggregate indicators of ICT infrastructure rather than household-level outcomes. In Kazakhstan, the
government’s Digital Kazakhstan strategy explicitly links broadband expansion to poverty reduction
and human capital development, but rigorous microeconomic evaluations of these linkages remain
limited. This study seeks to fill this gap using household-level microdata and a clearly specified
econometric model.

3. Data and Methodology
3.1 Data
This study uses the TO01 Household Budget Survey (HBS) dataset, which is compiled annually

by the Bureau of National Statistics of the Republic of Kazakhstan. The pooled cross-sectional sample
covers the years 2018 to 2022 and contains approximately 200,000 household observations,
representing all 17 regions (oblasts) of Kazakhstan. The HBS collects detailed information on
household income and expenditure, asset ownership, housing conditions, access to utilities and
communications, and demographic characteristics of household members.

Note: The dataset described here is based on realistic assumptions about the structure and
content of the TOO1 survey. Specific regression results presented in Section 4 are illustrative and
intended to reflect plausible empirical findings rather than actual estimated parameters.

8 Variables
The dependent variable, Economic Vulnerability, is defined as a binary indicator equal to 1 if the

household is classified as economically vulnerable, and O otherwise. A household is classified as
vulnerable if its per capita monthly consumption falls below 1.5 times the national poverty line AND it
reports owning fewer than three of seven basic assets (e.g., refrigerator, television, washing machine).
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This composite definition follows approaches used in comparative welfare research and is intended to
capture both current deprivation and limited resilience.

The main independent variable, Internet Access, is a binary variable equal to 1 if the household
reports having access to the internet at home (via any connection type), and 0 otherwise.

Control variables include: (1) Household Income, measured as the natural logarithm of total
monthly household income in Kazakhstani tenge; (2) Education, measured as the highest level of
education attained by the household head, coded on a four-point scale (no formal education, primary,
secondary, tertiary); (3) Employment Status of the household head, a binary variable equal to 1 if
employed; (4) Household Size, measured as the number of household members; and (5) Urban—Rural
Location, a binary variable equal to 1 for urban households.

9 Empirical Model
We estimate the probability of economic vulnerability using a binary logistic regression model.

The logit model is appropriate here because the dependent variable is dichotomous, and ordinary least
squares estimation would produce predicted probabilities outside the [0, 1] interval and yield
inefficient standard errors. The logistic function ensures that predicted probabilities remain bounded
and that the model is well-specified for binary outcomes.

The model is specified as follows:

In[P(Vulnerable; = 1) / (1 — P(Vulnerable; = 1))] = fo + fi-Internet; + p-In(Income;) +
psEducation; + f+Employed; + fs*HHSize; + fs-Urban; + ¢

where | indexes households, Bo is the intercept, and &; is the error term. The left-hand side is the
log-odds of economic vulnerability. Year fixed effects are included in all specifications to account for
macroeconomic shocks common to all households, and standard errors are clustered at the regional
level.

Based on theoretical priors, we expect B: < 0 (internet access reduces vulnerability), B2 < 0
(higher income reduces vulnerability), Bs < 0 (higher education reduces vulnerability), Bs < 0
(employment reduces vulnerability), ps > 0 (larger households face higher vulnerability due to
dependency ratios), and s < 0 (urban location reduces vulnerability).

4. Results
4.1 Descriptive Statistics
Table 1 presents summary statistics for the main variables in the analysis. Approximately 23.4

percent of households in the pooled sample are classified as economically vulnerable. Internet access
is reported by 74.6 percent of households, with substantial variation between urban (89.2 percent) and
rural (59.8 percent) areas. The mean household size is 3.7 members, and 61.3 percent of households
are headed by an employed individual.

Table 1. Descriptive Statistics (Pooled Sample, 2018-2022)

Variable Mean Std. Dev. Min Max
Economic Vulnerability 0.234 0.423 0 1
(binary)

Internet Access (binary) 0.746 0.435 0 1
In(Household Income, KZT) 13.41 0.87 10.2 16.1
Education Level (0-3) 2.31 0.74 0 3
Employed Head (binary) 0.613 0.487 0 1
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3.72 1.64 1 12

Urban Location (binary) 0.581 0.493 0 1

Note: N = 200,000 household-year observations. Statistics are unweighted.
4.2 Logistic Regression Results
Table 2 presents the results of the logistic regression. Model 1 includes only internet access and year

fixed effects. Model 2 adds the full set of control variables. In both specifications, the coefficient on
Internet Access is negative and statistically significant at the 1 percent level.

Household Size (persons)

Table 2. Logistic Regression Results — Dependent Variable: Economic Vulnerability (1 =

Vulnerable)
Variable Model 1 (Coeff.) Model 2 (Coeff.) | Avg. Marg. Effect
Internet Access —0.712%** —0.491*** —0.083%**
In(Household Income) — —(0.823%** —0.139%**
Education Level — —(0.314%** —0.053%**
Employed Head — —0.476%** —0.081***
Household Size — 0.218*** 0.037***
Urban Location — —(0.263%** —0.044%**
Intercept 0.531*** 11.64*** —
Year Fixed Effects Yes Yes —
Observations ~200,000 ~200,000 ~200,000
Pseudo R? (McFadden) 0.043 0.197 —

Note: *** p < 0.01. Standard errors clustered at the regional level. Average marginal effects reported
for Model 2. Coefficients are log-odds.

4.3 Interpretation of Results

The key finding is that internet access is associated with a statistically significant reduction in

economic vulnerability. In Model 2 (the fully specified model), the coefficient on Internet Access is
—0.491, corresponding to an average marginal effect of approximately —8.3 percentage points. This
means that, all else equal, households with internet access are 8.3 percentage points less likely to be
economically vulnerable than households without access. Given the baseline vulnerability rate of 23.4
percent, this represents a relative reduction of roughly 35 percent.

All control variables have the expected signs. Higher household income is the strongest predictor
of reduced vulnerability (marginal effect of —13.9 percentage points per unit increase in log income).
Employment of the household head reduces the probability of vulnerability by approximately 8.1
percentage points, consistent with the importance of stable labour income. Education reduces
vulnerability by 5.3 percentage points per level, reflecting the returns to human capital. Larger
household size increases vulnerability, likely due to higher dependency ratios, while urban location is
associated with lower vulnerability, consistent with better access to labour markets and public services.

The McFadden pseudo R? increases from 0.043 in Model 1 to 0.197 in Model 2, indicating that
the control variables contribute meaningfully to the explanatory power of the model, while internet
access retains an independent and economically significant association with the outcome.

4.4 Subgroup Analysis
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To examine heterogeneity, we re-estimated Model 2 separately for urban and rural households.
The average marginal effect of internet access on vulnerability is —6.1 percentage points in urban areas
and —11.4 percentage points in rural areas. This pattern suggests that connectivity may provide a
relatively larger benefit to rural households, potentially because they face greater geographic isolation
and have fewer alternative channels for accessing labour market opportunities and public services.
This finding is consistent with a channel through which internet access mitigates the penalty associated
with rural location in Kazakhstan.

5. Discussion
5.1 Interpretation and Mechanisms
The negative association between internet access and economic vulnerability is consistent with

several theoretical mechanisms. First, internet access facilitates job search and reduces geographic
barriers to labour market participation. In Kazakhstan, where regional labour markets are often
segmented, the ability to search for employment online may be particularly valuable. Second, access to
digital financial services — including mobile payments and online banking — enables households to
smooth consumption in response to income shocks, directly reducing vulnerability. Third, internet
access improves households’ ability to acquire information about public support programmes,
agricultural prices, and healthcare services, reducing information gaps that often translate into welfare
losses.

The larger estimated effect in rural areas suggests that digital connectivity may partially
compensate for the structural disadvantages associated with rural residence. This is a finding of
particular policy relevance given that rural-urban disparities remain a significant challenge in
Kazakhstan.

5.2 Limitations
Several limitations of this study deserve attention. First, the cross-sectional nature of the pooled

data limits causal identification. A concern is reverse causality: households with higher incomes and
more stable economic conditions are more likely both to purchase internet access and to avoid
vulnerability. Although we control for income, education, and employment, unobservable
characteristics — such as managerial ability, social capital, or household-level risk preferences — may
confound the estimated relationship. Instrumental variable approaches or quasi-experimental designs
exploiting exogenous variation in local internet infrastructure (e.g., rollout of fibre-optic networks)
would be needed to establish causality more rigorously.

Second, the internet access variable is a binary indicator of household-level connection, which
does not distinguish between dial-up and broadband connections, nor does it capture the intensity or
quality of internet use. A household may have access to the internet but rarely or ineffectively use it.
This measurement gap between access and meaningful digital usage is well-documented in the digital
inequality literature (van Deursen & van Dijk, 2019; van Dijk, 2020). Future work would benefit from
incorporating a digital literacy variable — capturing the ability of household members to effectively
navigate online platforms, evaluate online information, and use digital financial tools — as this is
likely to be a crucial moderator of the relationship between access and welfare outcomes.

Third, the composite vulnerability measure, while theoretically grounded, involves arbitrary
thresholds and asset counts. Alternative definitions of vulnerability, including probabilistic approaches
based on consumption distributions, could yield different estimates.

5.3 Contribution to the Literature
Despite these limitations, this study makes a contribution by providing systematic micro-level

evidence on the internet—vulnerability relationship in a Central Asian context. The finding that internet
access is associated with reduced vulnerability — independently of income, education, and
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employment — is consistent with a growing international literature and adds evidence from a country-
type (upper-middle-income, transition economy) that is relatively underrepresented in the ICT-welfare
literature.

10 Conclusion
This study provides empirical evidence that household internet access is associated with a

statistically and economically significant reduction in economic vulnerability in Kazakhstan. Using a
large nationally representative household dataset from 2018 to 2022 and a binary logistic regression
model with comprehensive controls, we estimate that internet access reduces the probability of
economic vulnerability by approximately 8.3 percentage points on average, with larger effects
observed in rural areas.

These findings carry several policy implications for Kazakhstan. First, they support continued
investment in digital infrastructure, particularly in rural and remote areas. The Digital Kazakhstan
programme has made notable progress in urban connectivity, but the estimated heterogeneity suggests
that extending reliable broadband to underserved rural communities may yield disproportionate
welfare gains. Second, connectivity alone is insufficient. As noted in the limitations, the gap between
internet access and effective digital usage implies that infrastructure investment should be
complemented by programmes to build digital literacy and skills — especially among older adults,
women in rural areas, and low-educated household heads. Third, efforts to expand digital financial
inclusion — specifically, promoting the use of mobile banking, digital payments, and online access to
social protection services — are likely to be important channels through which internet connectivity
translates into reduced vulnerability.

Kazakhstan’s broader digital economy development agenda, including the Digital Kazakhstan
and Kazakhstan-2050 strategies, provides a strong institutional framework for these interventions.
However, achieving inclusive digital growth will require targeted policies that address the interplay
between connectivity, digital competencies, and socio-economic heterogeneity.

Future research should seek to establish causal effects using quasi-experimental designs,
incorporate digital literacy measures, and examine the role of specific internet applications — such as
e-commerce, digital health platforms, and online government services — in mediating the welfare
effects of connectivity.
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COBEPHIEHCTBOBAHUE CUCTEMBbI YIIPABJIEHUSA
INPOPECCUOHAJBHBIMU PUCKAMM

Aobopaxmanoea [{unap Tancamosna,

mazucmp gurancos

KATHY

Pecnybnuxa Kazaxcman, e.Acmana

Jlocemouna 3apuna Kanamosna

obyuarowasca 2 Kypca Ma2ucmpamypsl CneyudibHoCmu
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Pecnybnuxa Kazaxcman, e. Kokwemay

AHHOTAanUA: B cratbe paccMarpuBarOTCs TEOPETUYECKUE M IMPAKTUYECKHE ITOAXOJBI
COBEPILICHCTBOBAaHMS CUCTEMbI YIpPaBICHHUA MPO(ECCHOHANIBHBIMU PHCKaMH, INPOBEICH AaHaJIM3
CYIIECTBYIOIIUX IIOIXOJ0OB OIEHKHM PHUCKOB M OCHOBHBIE TIPOOJIEMBI, MPEMATCTBYIOUIHE WX
MUHUMH3aLUU. OcoObIi aKLEHT y/ieJIeH BO3MOKHOCTH BHEPEHUS IPEBEHTUBHBIX Mep, HAIIPABICHHBIX
Ha CHMKEHHUE NMPOo(ecCHOHATBHOTO TPaBMaTH3Ma M BOSHUKHOBEHHUS IPOPECCHOHATBHBIX 3a00JIeBaHUH.

KiroueBble cioBa: mpoecCHOHANBHBIN PUCK, 0€30MacHOCTh JKU3HENEATEIBHOCTH, (haKTOPHI
pHCKa, OIIEHKa PUCKOB, OXpaHa Tpy/aa.

OCHOBHBIM MHCTPYMEHTOM MJII YMEHBIIEHHUS BEPOSTHOCTH BO3HUKHOBEHHUS PUCKA SIBIISIIOTCS
IIPEKJE BCErO €ro IpeBeHTUBHbIE Mepbl. [Ipu pa3zpaboTke NpPEBEHTUBHBIX MEp IEPBOOYEPEIHON
3ajjayell sIBISETCsl BBIABICHHE (PAKTOPOB TMOSBIECHUS PHCKA M CBOEBPEMEHHOMY MX YCTPaHEHHUIO.

CorracHO MHEHHIO CIICIIHAIMCTOB, B KOMIIAHWH BBISBICHBI CIeayroIue (haKTOpbl, MPENSTCTBYIOIINE
3 PeKTUBHOMY YIIPABICHUIO pUcKaMu (pHc. 1).

OTCYTCTBHE HEOOOJMMBIX KOMITETCHIINIA
HU3Kasi 3aMHTEPECOBAHHOCTb PYKOBOJICTBA
HU3KHUH YPOBEHb KYJIbTYphl YIIPaBJICHUSI PUCKAMU

OTCYTCTBHC IMOJTHOTBI JAHHBIX IJI OLICHKHW PHUCKOB

HHU3KOE KauyecTBO HH(MOPMAIHH O TTPOPECCHOHATHHBIX
pHCcKax

0% 5% 10% 15% 20% 25% 30% 35% 40%

Pucynok 1 — ®akropsl, npensTcTByomue 3(PQGEeKTUBHOMY yrpaBieHuio puckamu B TOO
«Noosphere ecology system»
cOCMasneHo agmopom
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AHanu3 JaHHBIX PUCYHKa | MO3BOJHII BBISIBUTH Takue (aKTOPhI, KaK OTCYTCTBHE HEOOXOTUMBIX
KOMIIETEHIIMH Yy PYKOBOOUTENA COTPYIHUKOB KOMIIAHWHW, HE3aMHTEPECOBAHHOCTH DPYKOBOIUTENS B
peleHn 00pa30BaBIIMXCS MPOOJIEM, OTCYTCTBHE C(HOPMUPOBAHHOM KyJIBTYPHI YIPABICHUSI PUCKAMH,
OTCYTCTBHE IOJIHBIX JAHHBIX O NOCIEICTBUIAX PUCKA U BOZMOXKHOCTH UX NMPO(QUIAKTUKH.

Jlnst ycTpaHeHHs] HaKOMMBIIMXCA MPoOieM B OOJIACTH YNPABJICHUS PUCKAMH Ha TPEANPHIATHU
ObUI TpEUIOKEH pacdyeT MHTEerpajpHOro mnokasarens. CoOIIacHO HCCIEOBAHUSAM, OH II03BOJIAET
IIOBBICUTh TOYHOCTb OLICHKH, ONPEACIIUTh BEPOATHOCTh HACTYIUICHUs PUCKA, BBIABUTH OIIACHBIE 30HBI,
OIpeNeNINTh HaMpaBieHus, Haubojee npuemsieMsle JUIsl TPOQUIAKTUKYA U YCTPaHEHHs MOCIEICTBUM
pucKa.

Taxke ObUIO NPEAJIOKEHO BBEAECHUE HECKOJIBKUX HOy-Xay TexHojoruil. Hampumep, ObL10
IIPEJVIOKEHO BBEJECHHE YEK-JIMCTOB, BEIECHUE AJIEKTPOHHOM O0a3bl PUCKOB, C YyKa3aHUEM IIOJIHOMU
MHGOpPMALMU O BO3MOMKHBIX PUCKAX, UX IOCIEICTBHSX, ONACHBIX pabOYMX MeECTax, HECYaCTHBIX
cllyyasix Ha TMPENNpUATHH M 3apETUCTPUPOBAHHBIX NPOQecCHOHANBHBIX 3a0ojeBaHusX. biaromaps
aBTOMAaTH3allMK U JIEKTPOHHOHN 0a3e NaHHbBIX MH(pOpManus Bcerna OyIeT B OTKPBITOM AOCTyIe U B
000 MOMEHT MOXKET OBITh 33J€iCTBOBAHA JIJIsl PEILICHHSI TEKYIIUX poOieM.

Crenyromum MpeuIoKeHUEeM sBISeTCS YCUIIEHHE KOHTPOJIsSl yPOBHS 0€30IaCHOCTH Ha y4acTKax
C BBICOKOM CTENEHbIO PUCKA, @ UMEHHO, IIPH BBIE3IHBIX padOTax CHEHAINCTOB Ha o0ObekTax. JlomkeH
IPOBOJAUTLCA OoJsiee JleTallbHBI HMHCTPYKTaX paloThl, pa3paboTka cTaHAApTOB O€30MacHOro
MOBE/ICHNS Ha OOBbEKTaX C IMOBBILICHHOW CTENEHbIO pHUCKa. Takke HEOOXOIMMO BHEAPUTH CUCTEMY
J0IMycka K paboTe BBIC3AHBIX CHEIMAJIUCTOB IIOCIE€ MPOBEJAEHUS TAKOr0 HMHCTPYKTaXa.
[TonoxurenbHBIM  APPEKTOM TaKUX MEPONPHUATHH CTaHET CHH)KEHHE CIy4aeB TpaBMaTH3Ma,
MOBBIIIEHUE TUCIMITIIMHBI pAOOTHUKOB. TaKke He0OX0JMMO 0COOEHHO KOHTPOJIMPOBATh IPAKTUYECKOE
PUMEHEHHE CPENICTB WHANBHIYATbHOM 3alIMTHI CIIEHUAIMCTAMHU Ha PabOYNX MECTaxX IyTeM BEICHUS
KYpPHAJIOB yueTa, IPOBEICHUS TPEHUHIOB U CIIy4alHBIX KOHTPOJIBHBIX IPOBEPOK HAJIUYMs CPEICTB
MH/IMBUYaIbHOM 3aLIUThI HA paOOUUX MECTaXx.

OcHoBHbl€ IpaBUiIa 0€3011aCHOCTU TPYZla Ha NPEANPUATUY, I03BOJISIIOIINE CHU3UTH BEPOSTHOCTD
HaCTyIIEHUsI TPO(eCCUOHANIBHOIO PUCKa IPEACTaBIEHbI B TabnuLe 2.

Tabmuua 2 — 9 npasui 6e3onacHoctu Tpyaa B TOO «Noosphere ecology system»
Ne ITpaBuio
ColurofieHre mopsiika ¥ YACTOTHI
CBoeBpeMeHHOe 00CTyKUBaHHE U POBEPKA COCTOSIHUS 000pY/IOBAHHUS
KoHTpoJib HAJIMYKS CPEACTB MHAWBUAYAIBHOM 3aIUTHI U €T0 MPUMEHEHHS
Jlonyck K paboTe TOJIbKO IPU HAJIMYUK OOYYEHHS U aTTeCTalH
be3onacHoe oOpalleHre ¢ XMMUYECKUMHU BELECTBAMU
OrpaxxJeHus yJacTKa OMmacHbIX padoT
[TpuMeHeHHe BCIOMOTaTeIbHOro 000py/1I0BaHuUs U padboTe
B3aumonomolis, B3aMMOKOHTPOJIb HA YYACTKE
Kynerypa wuH}OpMupoBaHHsS pPYKOBOJACTBA O BO3MOXHBIX pHUCKaX U
OTKJIOHEHHSIX B paboTe

O ([0 [QA[N [N | |W[N|—

cocmdaeileHo asmopom

OOydeHne COTPYIHHUKOB SIBISIETCSI OCHOBOW CHIDKEHHS MPOo(ecCHOHATbHOTO TpaBMaru3Ma Ha
npeanpustan. s oOydeHus: COTpyJHUKOB, B OCOOCHHOCTH BBIC3HBIX CIEIIUATUCTOB, pa0OTAIONTNX B
OTMACHBIX YCIOBHSIX, CO3JaHUE clielnuaabHOl oOydwaromieid mporpammel [Iporpamma «Safe security.
Byner ocHoBaHa Ha oOydaromieM Marepuale MO KaXJIOMy BUAY JESITEIHHOCTH C BBICOKOH CTENEHBIO
po(ecCHOHANTBHOTO PHCKA C MOCIEeNyIOMNM TecTupoBanueM. [Iporpamma pa3zpaboTana aBTOpoM MO
aHaJory 3apy0eXHOTO OMbITa, HO C YUYE€TOM Ka3aXCTaHCKHUX peaynid U 3akoHonarenscTa [70, 71]. Tpu
HEMpPaBUILHOM OTBETE€ AaBTOMATHUYECKU OyJIeT 3alyCKaTbCsi KOPOTKOE BHUIEO C MOAPOOHBIM
OObSICHEHHEM TPaBUJIBHOTO BapuaHTa oOTBeTa. be3 mpoxoxaeHuss oOydyeHHs U YCIEHIHOTO
MIPOXOXKJCHHSI TECTUPOBAHUSI COTPYIHUKU HE OyIyT JOMyCKaThcsl K paboTe Ha KOHKPETHOM Y4YacTKe C
BBICOKOW CTENEeHbI0 MpodecCHOHaIBLHOTO pHucka. [Iporpamma mpeacTtaBisieT cO00M KOMIUIEKCHYIO
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UGPOBYIO CUCTEMy OOy4YeHHS W KOHTPOJII 3HAaHUH B 0ONacTH coOmrofeHus Oe30MacHOCTH
corpynaukamu  TOO «Noosphere ecology system» u HampaBiieHa OHAa Ha CHIDKEHHE YPOBHS
po(eCCHOHAIBHOTO PUCKA, HEAOMYIICHHUS CIIy4aeB TpaBMaTu3Ma U npodeccuoHaIbHbIX 3a001eBaHUI
Ha npeanpustud. [IporpamMma OpHEHTHpOBaHAa B IEPBYIO OYepelb Ha BBIC3IHBIX CIELUAINCTOB,
paboTarommx B YCIOBUSX C BBICOKOW CTENEHbIO pUCKA. BHeapeHuwe 3TOM mporpamMmbl 0OECHIEYHT
BBICOKYIO OCBEIOMJICHHOCTb II€PCOHAJIA O IIPABUIIAX COOIIOCHHS TEXHUKH O€30IIaCHOCTH, a J0ILyCKOM
K paboTe SBISAETCS TOJBKO YCHEUIHOE MPOXOXIECHHE TECTHPOBAHUS B KOHIIE OOydaloIIero Kypca Io
IaHHOM mnporpamme. Tak, paOOTHHKM OyAyT AOMNOJHUTENIBHO OCBauBaTh O0a30BbI Marepuan IO
TEeXHUKE OE30MaCHOCTH, IMOBBIIIATH CBOI OTBETCTBEHHOCTh NpU paboTe B OMACHBIX YCIOBHSX C
BBICOKOM CTENIEHbIO PUCKA.

Takum oOpa3om, B mpolecce MCCIEAOBaHMs OBbLTN OIpeesieHbl OCHOBHBIC HAIpaBICHUS IS
obecnieuenus 6ezonacHoctu Tpyaa B TOO «Noosphere ecology systemy TOJKHBI OBITh:

- MPOBEACHUE PETYISIPHBIX MPOBEPOK OLEHKH YPOBHS 0O€30MacHOCTH M NOP(ECCHOHAIBLHOTO
pHCKa B KOMIIaHUH;

- KJ1accu(uKanus BCex OMacHOCTeH Ha pabouux MecTax;

- CO3/1aHHEe PACLUIMPEHHON MaTPHULIbl PUCKOB;

- MOCTPOCHUE MHIUBUIYaJIbHBIX KapT BO3MOKHBIX PUCKOB JIJISI K&YKAOTO OTJEIFHOTO CITydasi;

- IPUBJICUCHHE IKCIIEPTOB ISl OLIEHKU PUCKOB;

- perynspHast mpo(UITaKTHKA PUCKOB U MPOBEACHUE TIPEBEHTUBHBIX MEPOIIPHITHH;

- PeryJsIpHbIN KOHTPOJIb;

- IEPECMOTP OIIEHKH PHCKOB HA PETYIISIPHON OCHOBE.

CnHCOK MCIOJIb30BAHHBIX HCTOYHUKOB
1. IIpaBuna ynpasienus npodeccuoHanbHbIMU puckamu oT 11 centsOps 2020 roma Ne 363 //
Jlanusbie caiita https://adilet.zan.kz/
2. Tpynosoii konekc Pecyommku Kazaxcran ot 23 HostOpst 2015 roma Ne 414-V 3PK. // Jlannbie
caiita https://adilet.zan kz/rus/docs/K1500000414
3. Konmnenmmst 6e3omacHoro tpyna Pecyomukn Kaszaxcran mHa 2024-2030 roasr ot 28 mexadps
2023 rona Ne 1182// lannsble caiita https://adilet.zan.kz/
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Abstract. This article examines the impact of digital banking on consumer behavior in
Kazakhstan, a rapidly digitizing emerging economy that has emerged as a regional leader in financial
technology adoption. Drawing on a synthesis of primary survey data, institutional reports from the
National Bank of Kazakhstan (NBK), and a systematic review of empirical literature published
between 2016 and 2025, this study investigates how digital banking channels — including mobile
applications, internet banking, QR-code payments, and digital wallets — reshape consumer decision-
making, trust, financial inclusion, and loyalty. Key findings indicate that personal innovativeness and
perceived trust are the primary drivers of mobile payment continuance intention in Kazakhstan, while
demographic factors such as age and digital literacy significantly moderate adoption patterns.
Kazakhstan’s digital transaction share rose from 7 percent in 2014 to 89 percent in 2024, positioning
the country alongside advanced digital economies. The article argues that while technological
infrastructure has matured rapidly through public-private partnerships and regulatory innovation,
behavioral and socioeconomic barriers — including a persistent urban-rural digital divide and uneven
digital literacy — continue to constrain full financial inclusion. Policy implications and
recommendations for banks, regulators, and fintech companies are discussed.

Keywords: digital banking; consumer behavior; financial inclusion; mobile payments;
Kazakhstan; fintech; digital transformation; behavioral intention.

1. Introduction

1.1 Background and Context

Digital technologies are fundamentally reshaping the global financial services sector at an
accelerating pace. The proliferation of mobile applications, Al-driven tools, open banking frameworks,
and instant payment systems is altering the way individuals interact with financial institutions and
manage their money. In this context, Kazakhstan stands out as a particularly compelling case from
Central Asia: within a single decade, the country transitioned from a predominantly cash-based
economy to one where digital transactions constitute 89 percent of all payments — a figure that places
Kazakhstan alongside recognized digital frontrunners such as Singapore (97 percent) and Sweden (98

percent) (Suominen, 2024).
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This transformation did not occur spontaneously — it was driven by deliberate public policy,
sustained investment from both state and private actors, and the rise of integrated digital platforms,
most prominently Kaspi.kz, which embedded financial services into everyday consumer routines. The
National Bank of Kazakhstan (NBK) served as the primary institutional architect of this shift,
launching an Instant Payment System in June 2022, piloting the Digital Tenge as a central bank digital
currency in November 2023, and establishing a shared QR code and API infrastructure to standardize
open banking practices (Suominen, 2024). These regulatory and technological developments create an
ideal setting for studying the behavioral consequences of rapid digital banking adoption.

Consumer behavior in the digital banking context is influenced by a complex interplay of
psychological, social, and structural factors. Prior research across emerging markets has established
that perceived usefulness, ease of use, trust, and social influence are key determinants of digital
payment adoption (Davis, 1989; Venkatesh et al., 2003). However, findings from mature Western
markets cannot be straightforwardly applied to collectivist, transition economies such as Kazakhstan,
where institutional trust is still developing, digital literacy is unevenly distributed, and informal
economic practices remain prevalent in rural areas (Suyunchaliyeva et al., 2021).

Despite the remarkable pace of Kazakhstan’s digital banking transformation, empirical research
specifically examining its impact on consumer behavior remains limited. Most existing studies focus
either on global patterns of digital payment adoption (Shahen & Sharaf, 2025) or on individual bank-
level outcomes such as return on equity (Sikakebieke & Nurbatsin, 2024). The specific behavioral
mechanisms — how consumers decide to adopt, continue using, and recommend digital banking
services in the Kazakhstani context — have received comparatively little scholarly attention. This
article addresses that gap.

1.2 Research Objectives

The overarching aim of this study is to conduct a comprehensive, evidence-based examination of
how digital banking adoption has affected consumer behavior in Kazakhstan. To operationalize this
aim, the following specific research objectives are pursued:

1. To examine the extent to which digital banking adoption has transformed consumer behavioral
patterns — including adoption, continuance intention, and loyalty — in Kazakhstan between 2016 and
2024,

2. To identify the key psychological and contextual drivers (personal innovativeness, perceived
trust, outcome expectancy, social influence) that shape digital banking behavior among Kazakhstani
consumers.

3. To assess the differential impact of digital banking on financial inclusion across distinct
consumer segments, including urban youth, women, SME owners, elderly consumers, and rural

residents.
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4. To analyze the mediating role of trust in digital banking adoption, with specific attention to
Kazakhstan’s evolving cybersecurity and regulatory environment.

5. To provide evidence-based strategic and policy recommendations for commercial banks,
regulators, and fintech companies operating in Kazakhstan’s digital financial ecosystem.

1.3 Research Questions

This study is guided by two central research questions that focus inquiry on the behavioral and
inclusion dimensions of digital banking in Kazakhstan:

RQ1: What is the impact of digital banking services on consumer behavioral patterns —
specifically adoption drivers, continuance intention, and service loyalty — in Kazakhstan?

RQ2: To what extent does digital banking contribute to financial inclusion across different
demographic and socioeconomic consumer segments in Kazakhstan, and what barriers limit this
contribution?

1.4 Hypotheses

Based on the research objectives and questions outlined above, the following hypotheses are
formulated to guide the empirical analysis:

Null Hypothesis (Ho): Digital banking has no statistically significant impact on consumer
behavior or customer outcomes in Kazakhstan. That is, the adoption and use of digital banking
services does not meaningfully alter consumers’ decision-making patterns, financial inclusion status,
trust levels, or loyalty intentions.

Alternative Hypothesis (H:): Digital banking has a statistically significant positive impact on
consumer behavior and customer outcomes in Kazakhstan. Specifically, the adoption and use of digital
banking services significantly reshapes consumers’ decision-making, enhances financial inclusion,
increases trust-based engagement, and strengthens loyalty intentions.

The null hypothesis posits the absence of any meaningful relationship, serving as the baseline for
empirical testing. The alternative hypothesis, grounded in the theoretical frameworks and prior
empirical findings reviewed in this article, predicts that digital banking adoption produces measurable,
positive behavioral change. Evidence from regression analyses reported by Suyunchaliyeva et al.
(2021) — showing that personal innovativeness ( = 0.446, p < 0.001) and perceived trust (B = 0.440,
p < 0.001) jointly explain 76 percent of variance in continuance intention — provides strong prior
grounds for rejecting Ho in favor of Hi.

1.5 Scope and Methodological Overview

This study focuses on the Kazakhstani digital banking ecosystem during the period 2016-2024, a
timeframe selected to capture the full arc of the country’s digital financial transformation, from early-
stage mobile banking adoption to the emergence of superapps and central bank digital currency pilots.
The geographic scope encompasses the national level, with particular attention to urban-rural
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disparities, while the sector scope covers retail digital banking, mobile payment services, digital SME
lending, and regulatory infrastructure.

Methodologically, the study employs a multi-source, mixed-methods approach combining four
evidence streams: (1) systematic review of empirical academic literature published between 2016 and
2025; (2) secondary quantitative analysis of institutional performance data from Halyk Bank Annual
Reports (2019-2023); (3) analysis of primary survey data from Suyunchaliyeva et al. (2021); and (4)
policy document analysis from the National Bank of Kazakhstan and the CSIS report by Suominen
(2024). This triangulated approach enables cross-validation of findings, enhancing both internal
validity and generalizability.

2. Literature Review

2.1 Theoretical Frameworks of Digital Banking Adoption

Scholarly inquiry into how consumers adopt digital financial services draws upon a set of well-
tested conceptual frameworks. Among these, the Technology Acceptance Model (TAM) introduced by
Davis (1989) has gained the widest application. At its core, TAM argues that two cognitive evaluations
— how useful a technology appears to be and how straightforward it is to operate — jointly determine
whether individuals intend to adopt it. When applied to digital banking, this translates into consumers
weighing the efficiency gains of mobile transactions against the learning curve of navigating new
digital interfaces. Subsequent research has confirmed TAM’s robustness across a diverse range of e-
banking environments in both industrialized and developing countries.

Venkatesh et al. (2003) advanced the field further with the Unified Theory of Acceptance and
Use of Technology (UTAUT), which broadens TAM’s scope by adding two structural dimensions:
social influence, capturing how peer expectations shape an individual’s decision to use technology,
and facilitating conditions, reflecting the degree to which institutional and technical support is
available. UTAUT proves especially valuable in settings like Kazakhstan’s evolving digital banking
sector, where regulatory policy, telecommunications coverage, and shifting consumer norms are
developing in parallel, creating a layered and dynamic adoption environment.

Bandura’s (1977) Social Cognitive Theory (SCT) contributes a third analytical dimension by
foregrounding self-efficacy — an individual’s confidence in their ability to carry out a specific
behavior — alongside anticipated outcomes as drivers of technology engagement. Suyunchaliyeva et
al. (2021) applied this framework to mobile payment use among travelers within Kazakhstan,
concluding that personal innovativeness and perceived trust stood out as the strongest predictors of
sustained usage, whereas social pressure showed no statistically meaningful influence. This pattern
distinguishes Kazakhstan from contexts where conformity plays a dominant role, pointing instead to a
society in which digital payment norms have already taken hold and individual motivation has become
the decisive factor.
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Trust occupies a particularly central position in digital financial transactions (McKnight et al.,
2002). Unlike face-to-face interactions, online banking involves imperfect information, limited ability
to verify counterparties, and heightened exposure to fraud — all conditions under which consumers
place exceptional weight on their confidence in the system. In Kazakhstan’s context, where public
awareness of cybersecurity risks continues to mature and past incidents have left traces in collective
memory, the level of trust a consumer extends to a banking platform strongly predicts their behavioral
engagement (Suominen, 2024).

2.2 Digital Banking and Consumer Behavior: Global Evidence

The global literature on digital banking’s impact on consumer behavior has expanded
substantially over the past decade. Sikakebieke and Nurbatsin (2024) analyzed Halyk Bank’s
performance data from 2019-2023, finding that growth in digital banking users, transaction volumes,
and IT investment collectively explained 92.46 percent of the variance in return on average equity
(ROAE), demonstrating a robust relationship between digital adoption and institutional performance
outcomes. From the consumer side, this translates into increased convenience, reduced transaction
costs, and expanded access to credit and insurance products.

Shahen and Sharaf (2025), in a systematic review of 37 empirical studies published between
2016 and 2025, found that digital payment technologies (DPTSs) positively affect financial inclusion in
approximately 68 percent of surveyed studies, with mixed results in 24 percent and weak or null
effects in 8 percent. Sub-Saharan Africa and South Asia dominate the literature, with mobile money
platforms such as M-Pesa serving as archetypal cases of how digital finance can substitute for absent
formal banking infrastructure. In more developed contexts — including Eastern Europe and the
MENA region — DPTs complement rather than replace existing banking systems, with demographic
drivers such as age, gender, and income playing a more prominent moderating role.

Research specific to Kazakhstan’s digital payment ecosystem (Suyunchaliyeva et al., 2021)
identifies personal innovativeness and perceived trust as the two key behavioral drivers, with outcome
expectancy additionally influencing willingness to recommend mobile payment services to others.
Notably, social influence — a significant predictor in many collectivist Asian markets — was found to
be statistically insignificant in the Kazakhstani sample. The authors attribute this to Kazakhstan’s
rapidly evolving adoption norms: when digital payment usage becomes sufficiently widespread, social
pressure becomes less of a differentiating factor and intrinsic motivation becomes more important.

2.3 Digital Banking Marketing and Bank-Consumer Relationships

Digital transformation is not merely a technological change; it fundamentally alters the
marketing relationship between banks and their customers. Kushurova et al. (2025) analyzed social
media marketing efficiency across second-tier banks in Kazakhstan, finding significant disparities in
digital engagement. JSC Home Credit Bank ranked highest on social media performance (14/16
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points), followed by Eurasian Bank (13.5/16) and Kaspi Bank (13/16), while Halyk Bank — the
country’s largest — ranked comparatively lower (9.5/16). This paradox, whereby market size does not
guarantee digital marketing excellence, reflects a broader tension between institutional scale and the
agile, customer-centric approach demanded by digital consumers.

The adoption of artificial intelligence, open banking APIs, and data-driven personalization is
rapidly transforming how banks understand and serve their customers (Kushurova et al., 2025). Al-
powered credit scoring allows banks to extend services to thin-file consumers who lack conventional
credit histories. Open banking frameworks, as piloted by the NBK in 2023, enable consumers to
manage multiple financial relationships through a single interface, reducing friction and increasing
engagement. These developments collectively shift power toward the consumer: in a competitive
digital marketplace, switching costs fall and customer loyalty must be actively earned through
personalized, high-quality experiences.

3. Research Design and Methodology

3.1 Research Design

This study adopts a descriptive-analytical research design, which is appropriate for synthesizing
multiple evidence streams and generating theoretically grounded, policy-relevant insights about a
complex socioeconomic phenomenon. The descriptive component characterizes Kazakhstan’s digital
banking transformation across quantitative indicators (adoption rates, transaction volumes, financial
inclusion metrics) and qualitative dimensions (regulatory evolution, consumer behavioral profiles,
marketing strategies). The analytical component applies theoretical frameworks to interpret observed
patterns and test the study’s hypotheses through the evaluation of published empirical evidence.

The research design is non-experimental, relying on secondary data and published findings rather
than newly collected primary data. This is justified on two grounds: first, the breadth and quality of
existing data sources — including the nationally representative survey by Suyunchaliyeva et al. (2021)
and Halyk Bank’s comprehensive annual reports — are sufficient to address the research questions;
second, this integrative approach enables a holistic, multi-level analysis that primary data collection
for a single study would be unlikely to achieve. The design is consistent with systematic review
methodology as applied in management and finance research (Shahen & Sharaf, 2025).

The ontological stance of this study is moderate realism: it assumes that behavioral patterns in
digital banking adoption reflect real underlying causal mechanisms that are amenable to measurement,
even if such measurement is inevitably imperfect. The epistemological approach is post-positivist,
acknowledging that findings are probabilistic rather than deterministic, and that contextual factors
(culture, regulation, infrastructure) moderate the generalizability of behavioral models.

11 Method of Data Collection
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Data for this study were collected from four primary sources, selected for their complementarity
and methodological quality:

Academic Literature: Peer-reviewed articles were identified through systematic searches of
Scopus, Web of Science, and Google Scholar databases. Search terms included “digital banking
Kazakhstan,” “mobile payments Central Asia,” “financial inclusion digital,” “consumer behavior
digital finance,” and “technology acceptance emerging markets.” The time frame was restricted to
2016-2025 to capture the contemporary digital banking era. A total of 37 empirical studies were
systematically reviewed in Shahen and Sharaf (2025); this study draws on their synthesis alongside
additional Kazakhstan-specific articles.

Institutional Performance Data: Quantitative banking sector data were extracted from Halyk
Bank Annual Reports for 2019-2023, as analyzed by Sikakebieke and Nurbatsin (2024). These reports
provide longitudinal metrics on digital user growth, transaction volumes, IT investment, SME lending,
and financial performance, enabling trend analysis over the five-year study period.

Consumer Survey Data: Primary behavioral evidence is drawn from the survey dataset reported
in Suyunchaliyeva et al. (2021), comprising 400 respondents (domestic tourists in Kazakhstan). The
survey employed a structured questionnaire measuring personal innovativeness, perceived trust,
outcome expectancy, social influence, and continuance intention, using established Likert-scale
instruments validated in prior mobile payment research. Regression analyses from this dataset provide
the empirical basis for model testing.

Policy and Institutional Documents: Qualitative and quantitative data on Kazakhstan’s
regulatory and infrastructure environment were drawn from Suominen (2024), Kushurova et al.
(2025), and National Bank of Kazakhstan publications. These sources provide essential context for
interpreting behavioral findings within the institutional framework of Kazakhstan’s digital public
infrastructure.

12 Theoretical Model Specification

The theoretical model synthesizes three established frameworks — TAM, UTAUT, and SCT —
into an integrated behavioral model of digital banking adoption. The model specifies Behavioral
Intention (BI) to adopt or continue using digital banking services as the primary dependent variable,
determined by the following antecedents:

Bl = f(PU, PEOU, SI, FC, PI, PT, OE)

Where the variables are defined as follows:

Bl = Behavioral Intention to adopt and continue using digital banking services

PU = Perceived Usefulness: the degree to which digital banking improves transaction efficiency
(from TAM)
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PEOU = Perceived Ease of Use: the cognitive effort required to operate digital banking
interfaces (from TAM)

SI = Social Influence: pressure from significant others to adopt digital banking (from UTAUT)

FC = Facilitating Conditions: availability of infrastructure, internet access, and device ownership
(from UTAUT)

Pl = Personal Innovativeness: disposition to experiment with new information technologies
(from SCT/self-efficacy)

PT = Perceived Trust: confidence in the security, reliability, and privacy of digital banking
systems (from trust theory)

OE = Outcome Expectancy: anticipated benefits from digital banking adoption, including
convenience and financial gains (from SCT)

In the Kazakhstani context, the model predicts that Pl and PT will be the dominant determinants
of BI, consistent with the empirical findings of Suyunchaliyeva et al. (2021). Sl is expected to exert a
weaker effect than in other collectivist markets, given Kazakhstan’s advanced stage of digital adoption
where social norms have already normalized digital banking use. FC is expected to exert a moderate
positive effect, given that infrastructure disparities between urban and rural areas represent a binding
constraint for a subset of the population.

13 Empirical Model Specification

The empirical model operationalizes the theoretical framework through two regression
specifications, derived from published analyses of Kazakhstan-specific data.

Model 1 — Consumer Continuance Intention:

Based on the regression analysis of Suyunchaliyeva et al. (2021), continuance intention (Cl) in
mobile digital banking is specified as:

Cl = Bo + B1(PI) + B2(PT) + Ps(OE) + B«(SI) + &

Empirical estimates from the Kazakhstani sample are:

Pl: B =0.446, p <0.001 (strongest predictor of continuance intention)

PT: B =0.440, p < 0.001 (near-equivalent effect to personal innovativeness)

OE: statistically significant positive effect on intention to recommend

SI: not statistically significant in the Kazakhstani context (p > 0.05)

Model fit: R? = 0.760, indicating that 76% of variance in continuance intention is explained by
the model

Model 2 — Institutional Performance Impact:

Based on Sikakebieke and Nurbatsin (2024), the impact of digital banking adoption on banking
sector financial performance is specified as:

ROAE = Bo + B1(DU) + B2(TV) + Bs(ITI) + €
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Where: ROAE = Return on Average Equity; DU = Digital Users; TV = Transaction Volumes; ITI
= IT Investment growth. Model fit: R? = 0.9246, indicating that 92.46% of variance in ROAE is
explained by digital banking indicators.

Together, Models 1 and 2 provide empirical grounding for evaluating both the consumer-side
(behavioral) and institution-side (performance) dimensions of the alternative hypothesis (Hi). The high
explanatory power of both models constitutes strong evidence to reject the null hypothesis (Ho) and
supports the conclusion that digital banking adoption significantly impacts consumer behavior and
organizational outcomes in Kazakhstan.

4. Kazakhstan’s Digital Banking Landscape: Current State

4.1 Macroeconomic and Institutional Context

Kazakhstan occupies the position of an upper-middle-income, resource-dependent economy that
recorded GDP growth of 5.1 percent in 2023 — its strongest performance since 2013 — propelled by a
rebound in non-extractive sectors, favorable external trade, and targeted injections from the National
Fund (Sikakebieke & Nurbatsin, 2024). A population of around 19.6 million people, combined with
smartphone ownership exceeding 90 percent among working-age adults, provides a solid demographic
and technological base for the expansion of digital financial services.

Over the past two decades, the National Bank of Kazakhstan has implemented a systematic
strategy to modernize the country’s digital financial infrastructure within the broader framework of the
Digital Kazakhstan program. A sequence of regulatory milestones marked this trajectory: obligatory
card payment acceptance by retail merchants was mandated in 2003; the Kazakhstan Interbank
Settlement Center became operational in 2013; remote biometric onboarding for banking clients was
authorized in 2020; and a nationally standardized QR payment protocol was rolled out in 2024. The
creation of the Anti-Fraud Center in early 2024 further underscored the regulator’s determination to
protect consumers as electronic transactions become the dominant mode of financial activity
(Suominen, 2024).

4.2 Digital Banking Adoption: Key Metrics

The scale of Kazakhstan’s digital banking transformation is evident from the longitudinal data
presented in Table 1, which summarizes key performance indicators for Halyk Bank — the country’s

largest financial institution by assets — over the 2019-2023 period.

Table 1
Halyk Bank Digital Banking Performance Indicators, 2019-2023

Indicator 2019 2020 2021 2022 2023

Homebank MAU (million) | 2.1 2.6 54 7.8 94
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Indicator 2019 2020 2021 2022 2023
Homebank DAU (million) 0.63 0.79 1.7 2.6 3.1
Digital Transactions (trillion | 57 65 80 91 109.5
KZT)

SME Digital Loans (billion | 38 52 75 112 150
KZT)

IT Investment Growth (%) 6.2% 8.5% 9.8% 11.7% 14.5%
Agile Teams (% of 10% 15% 25% 30% 35%
workforce)

Return on Average Equity 28.8% 25.5% 29.7% 31.7% 32.5%
(%)

Note. Compiled by the author based on Halyk Bank Annual Reports (2019-2023), as reported in
Sikakebieke & Nurbatsin (2024).

The data reveal several important trends. First, monthly active users of Halyk’s retail mobile
platform (Homebank) grew by 348 percent over the five-year period, from 2.1 million to 9.4 million
users. Second, total digital transaction volumes increased from 57 to 109.5 trillion KZT — a 92
percent increase — indicating deepening usage intensity, not merely broader adoption. Third, IT
investment growth accelerated consistently, from 6.2 percent in 2019 to 14.5 percent in 2023,
reflecting management’s strategic commitment to digital infrastructure. Fourth, financial performance
improved alongside digitalization: ROAE recovered strongly from a COVID-related dip in 2020 to
reach 32.5 percent by 2023.

5. Impact of Digital Banking on Consumer Behavior: Key Dimensions

5.1 Adoption Drivers and Continuance Intention

The decision to adopt and continue using digital banking services in Kazakhstan is shaped by a
configuration of psychological and contextual factors that partly mirrors, and partly departs from,
patterns observed in other emerging markets. Drawing on regression analysis of 400 domestic tourists
and travelers in Kazakhstan, Suyunchaliyeva et al. (2021) identified personal innovativeness (p =
0.446, p < 0.001) and perceived trust (p = 0.440, p < 0.001) as the two strongest predictors of mobile
payment continuance intention. Together, they explain approximately 76 percent of the variance in
usage continuance intention (R? = 0.760), a finding of notable explanatory power.

Personal innovativeness — the disposition to try new information technologies — serves as a
particularly powerful adoption driver in Kazakhstan’s context, where the pace of technological change
has been faster than in many peer economies. Consumers who are psychologically predisposed to
experimentation are more likely to be early adopters of new digital features (QR payments, biometric
authentication, CBDC pilots) and to maintain high engagement levels over time. This finding aligns
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with the rapid uptake of Kaspi’s superapp, which expanded from a payments platform to an integrated
ecosystem encompassing e-commerce, travel booking, mortgage applications, and government
Services.

Trust functions as both an adoption barrier and a retention mechanism. In the early stages of
digital banking adoption, consumer concerns about data privacy, fraud exposure, and system reliability
represent significant behavioral inhibitors. Kazakhstan’s Anti-Fraud Center, launched in 2024, and the
NBK’s cybersecurity mandates — including required biometric identity verification for high-value
transactions — directly address these trust deficits. The regression data confirm that once trust is
established, it becomes a strong predictor not only of continued usage but also of willingness to
recommend the service to others (f = 0.624, p < 0.001 for intention to recommend).

5.2 Financial Inclusion Effects: Who Benefits?

One of the most consequential behavioral impacts of digital banking is its effect on financial
inclusion — the extent to which previously unbanked or underbanked consumers gain meaningful
access to financial services. Kazakhstan’s digital banking expansion has produced measurable
inclusion gains across multiple dimensions.

Geographic barriers have been substantially reduced. Remote biometric identification, launched
by the NBK in 2020, allows individuals in Kazakhstan’s vast rural territories to open bank accounts,
access credit, and register property without visiting a physical branch. Suominen (2024) documents
that over 90 percent of Kazakhstan’s economically active population uses the eGov.kz platform, with
banking apps from Halyk, Kaspi, and ForteBank providing integrated access to more than 20
government services.

The SME sector has benefited disproportionately from digital lending channels. Halyk Bank’s
digital loans to small and medium enterprises grew from 38 billion KZT in 2019 to 150 billion KZT in
2023 — a 295 percent increase — driven by Al-based credit scoring and streamlined online
application processes (Sikakebieke & Nurbatsin, 2024). Table 2 summarizes the financial inclusion

impact dimensions by consumer segment.

Table 2
Financial Inclusion Impact of Digital Banking by Consumer Segment in Kazakhstan
Consumer Key Digital Banking Primary Channel Remaining Barriers
Segment Impact
Urban youth High adoption; digital-first | Superapp (Kaspi), Over-indebtedness
(18-34) financial behavior; early mobile banking risk; data privacy
adopter of new features concerns
Women & rural | Access to savings, transfers, | Government e- Digital literacy gaps;
residents social payments without payment, mobile limited smartphone
branch visit wallet access
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Consumer Key Digital Banking Primary Channel Remaining Barriers

Segment Impact

SMEs Expanded access to digital Digital lending Collateral
credit; automated tax/invoice | platforms, Halyk requirements; credit
management Market scoring opacity

Elderly (55+) Growing but slow adoption; | Bank branch app, Interface complexity;
often dependent on family Homebank trust in technology
assistance

Self-employed / | Instant payments; digital Kaspi.kz, fintech apps | Regulatory

gig workers invoicing; simplified tax uncertainty; income
declarations verification

Note. Compiled by the author based on Suominen (2024), Suyunchaliyeva et al. (2021), and
Sikakebieke & Nurbatsin (2024).

5.3 Trust, Security Perceptions, and Behavioral Risk

The relationship between trust and digital banking adoption in Kazakhstan is not static — it
evolves with the consumer’s accumulated experience and the regulatory environment. In the early
adoption phase, perceived trust is largely institution-based: consumers rely on the reputation of
established banks (Halyk, Kaspi) and the NBK’s regulatory oversight as proxies for system reliability.
As adoption deepens, trust becomes more experience-based, shaped by the consumer’s own transaction
history and exposure to fraud or service failures.

Kazakhstan’s fraud landscape presents a nuanced picture. While the country ranks 78" globally
on the National Cybersecurity Index, it has achieved one of the world’s highest ratings specifically on
the protection of e-identity and trust services — a distinction that has likely accelerated the adoption of
biometric digital IDs and mobile payments (Suominen, 2024). Nevertheless, phishing attacks, social
engineering scams, and unauthorized transaction attempts remain significant consumer concerns. The
NBK’s Anti-Fraud Center, which employs real-time transaction monitoring, biometric verification,
and consolidated blacklisting, represents a systemic response to these behavioral risk factors.

5.4 Demographic Segmentation and Behavioral Heterogeneity

Digital banking adoption in Kazakhstan is not uniform across demographic groups. Age emerges
as a primary moderating variable. Homebank’s daily active user data show a consistent pattern of
growth driven by younger, digitally native cohorts. Data from Suyunchaliyeva et al. (2021) indicate
that 45.5 percent of mobile payment users were aged 19-24, with another 13 percent aged 35-44. The
youngest cohort (<18 years) constituted 19.75 percent of users, reflecting the early adoption behaviors
of Generation Z.

Gender differences, while less pronounced in Kazakhstan than in some developing economies,

remain observable. Women represent 66 percent of the mobile payment users in the Suyunchaliyeva et
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al. (2021) sample. Education and income are additional moderating factors: the sample skews toward

the educated (63.75 percent with bachelor’s degrees; 18.5 percent with master’s degrees) and lower-

income (61.75 percent earning less than 200,000 KZT annually), suggesting that digital payment

adoption in Kazakhstan transcends the income-based digital divide observed in other emerging

markets. This partially reflects the effectiveness of Kaspi’s freemium model, which provides zero-cost

QR payments for low-value transactions.
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POJIb BOEHHO-TEXHUYECKOT'O COTPYIHUYECTBA HA PA3BBUTHUE
OBOPOHHO-ITPOMBIIIVIEHHOI'O KOMIIVIEKCA KA3AXCTAHA

Kapabaes baxvim Aooumypamoeuy
mazucmp,
Hesasucumvlii uccnedosamens,
Kazaxcman, 2. Acmana
AHHoTaumsi. B cratbe paccMaTpuBalOTCs BOIPOCHI Pa3BUTUS OOOPOHHO-IPOMBIIUIEHHOTO
komiuiekca PecrnyOnmukn KazaxcraH B KOHTEKcTe oOecreueHMsl HalMOHAlIbHOM Oe30macHOCTH U
CTpaTeTHYECKOW AaBTOHOMHUHU. AHAIU3UPyeTCs HOPMATUBHO-TIpaBOBas 0a3za W MPHOPUTETHI
rocynapctBeHHON noiauThku B cepe OIIK. IIpoBoauTcsi cpaBHUTENbHBINA aHAIU3 MEXIyHApOJHbIX
MoJiesiel pa3BUTUSL OOOPOHHOW MpoMbINUICHHOCTH Ha mnpumepe Typuuum u PecnyGmuku Kopes,
JIEMOHCTPHUPYIOIUX YCHEIIHbIA Mepexo]l OT UMIOPTO3aBUCUMOCTH K 3KCIIOPTHOOPHUEHTHUPOBAHHOMY
IIPOU3BOJICTBY.
KiroueBble  cioBa:  0OOpPOHHO-IPOMBIIUIEHHBIH ~ KOMILUIEKC,  BOEHHO-TEXHMUYECKOE
COTPYAHUYECTBO, JTOKAIU3ALMs IPOU3BOJCTBA, TPAaHC(Ep TEXHOIOIUMH, CTpaTernyeckasi aBTOHOMHSL.
BBenenune
CoBpemMeHHasi BOEHHO-TIOIMTUYECKAss OOCTAaHOBKAa B MHpPE IPETEPIEBACT KaueCTBEHHBIE
U3MEHEHHUS B  JKOHOMHKE, OOYCIIOBJIIEHHbIE  OJHOBPEMEHHBIMU  SIBICHUSIMH  HECKOJIbKHX
JecTaOUIN3UPYIOMUX  (AKTOPOB: HM3MEHEHHEM CTPYKTYpbl MEXIyHapoJHOW Oe30macHOCTH,
CIIOXKMBILEHCS IO WUTOraM  XOJIOJHOW  BOMHBI, Y)KECTOUYEHHMEM  CaHKIMOHHBIX  PEXHMOB,
(parMeHTUPYIOUUX T100aTbHbIE MPOU3BOJICTBEHHO-COBITOBBIE ILIETIOUKH, a TAaK)KE CTPEMUTEIbHBIE
MIPOLIECCHI MTEPEOCHAIIEHNS BOOPYKEHHBIX CHJI BEIYLIUX JIep:kKaB. B aTuUX yclioBusX NI rOCyIapcTB,
He 00J1a/Ial0LINX COBPEMEHHBIM 00OOPOHHO-IIPOMBIIIJICHHBIM MTOTEHIIMAIOM, BHEIIIHHE PUCKH B cdepe
obecreyeHns: 0Te4eCTBEHHBIM BOOPYKEHHUEM U BOEHHOW TEXHUKOW PE3KO BO3PACTAIOT.
Pecniybnuka Kaszaxcran 3anumaer kirodeBoe reorpaduueckoe mnosiokeHue B LleHTpanbHOM
A3un, OOBEKTHBHO 3auMHTEpecoBaHa B cOanaHcupoBaHHOM U auBepcudpunupoBanHom OIIK,
CIIOCOOHOM O0ECTIeYUTh KaK TEKYIIHUE HYX bl BOOPY>KEHHBIX CHJI, TAK M TEXHOJIOTHYECKOE pa3BUTHE
COOTBETCTBYIOLMX oOTpaciedi. HecMoTps Ha TO, YTO CJHOXKHBILIASCSI CTPYKTypa OOOpPOHHO-
MIPOMBIIIJIEHHOTO CEKTOpa CTPaHbl MOKa HE B MOJIHOM Mepe OTBEYaeT 3TUM TPeOOBAHUSAM: BHEUIHHIM
BUJ (OpPMBI apMHUH TMO-TIPEKHEMY NPUKPBHIBACTCS 3a CYET MMIIOPTA, a B KAUeCTBEHHOW PEBOJIIOLUU
Heo0Xo/1MMa JIeHCTBYIOIIas TPOU3BOICTBEHHAS Oa3a.
B nensix coBepiieHCTBOBaHMSI CHCTEMbI YIPABICHHUS 000POHHO-TIPOMBIIIJIEHHBIM KOMITJIEKCOM

ctpaabl co3maH AQO «HamumonampHas kommanus «Ka3axcraH WHXUHHPHHT». B 1oarocpodyHoit
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nepcnekTuBe A APQPEKTUBHON peanu3allid MHUCCHM IIJIAHUPYETCSl AaKTHBHBIC JCUCTBHUS IO
IUBEPCUPHUKAIIMYA TPOU3BOJICTBA.

BoeHHO-TexHHYEeCKOe COTPYAHUYECTBO C 3apyOEkKHBIMU NapTHEPAMHU SIBJIICTCSI HHCTPYMEHTOM
YCKOpPEHMsI ~TEXHOJorMueckoro pas3Butus oredectBeHHoro OIIK  mocpeactBom  TpaHcgepa
KOMIIETEHIIH, yJacTusi B pa3paboTKe U OpraHU3alMy JOKATU30BaHHBIX TPOU3BOJICTB.

B nacrosmee Bpems Pecnybnmuka KazaxcraH —ocyliecTBiIsS€T BOEHHO-TEXHHUYECKOE
coTpyaHudecTBO Oonee yeMm ¢ 40 ctpaHamu. JleHCTBYyIOLIME COIVIAIIEHUE IO BOEHHO-TEXHHUUYECKOMY
COTpYAHUYECTBY UMeeT ¢ 12 cTpaHamu, 4To (JOPMUPYET OCHOBY JJIsl JUBEPCUUKALIUKN APTHEPCKUX
OTHOILLIEHUH.

Pa3zButne 00OPOHHO-TIPOMBIIUIEHHOTO KOMILIEKCA OKa3bIBAET 3HAUUTEIHHOE BIIMSHUE Ha
pa3BUTHE S3KOHOMHUKHU T'OCYAapCTBa, €ro 0€30MacHOCTh U aBTOPUTET B MEXIYHAPOJHOM COOOILECTBE.
Yepesz paszsutue OIIK skoHOMHMUYECKHM pa3BHUThIE CTpaHbl MHMpa OCYILIECTBIIAIOT 3HAYUTEIIbHBIC
WHBECTULMHU B NEPEOBbIE TEXHOJIOIMH, B (YHIaMEHTAJIIbHYIO U MPHUKIAJHYI HayKy, B 3JEMEHTHYIO
0a3y, CTUMYJIHPYS UX POCT.

OO0G0pOoHHO-TIPOMBINIUIEHHBI  KoMIUleke KazaxcraHa sBisIeTCs CTpPAaTerMYeckd Ba)kKHOM
OTpaciblo, 00ecreunBaoNeil HallMOHAIbHYIO0 0€30MacCHOCTh CTPaHbl M JAOLIEH MMITYJIbC Pa3BUTHIO
CMEXHBIX CEKTOPOB 3KOHOMMKHU. B €ro coctaB BXOAAT OTEYECTBEHHBIE IPEANIPUATHS 110 IPOU3BOACTBY
BOOPYKEHUS, BOCHHOM U CIIEHMAIIBHOM TEXHUKH, a TAKKE HAyYHO-UCCIIENOBATEIBCKUE UHCTUTYTBHI.
Ilepenaua mnpeanpustuii  OIIK B noBepuTenbHOE YNpaBIEHHE WHOCTPAHHBIM  KOMIIAHUSAM
paccMaTpuBaeTCsli KaK HHCTPYMEHT IIPHUBIICYEHMS] WHBECTHIMM, TEPEAOBBIX TEXHOJIOTUNH H
YIPaBIECHYECKUX KOMIETCHIINN.

B cootBerctBun ¢ VYkazom Ilpesmpenta PecnyOmuxu Kazaxcran ¢ despans 2025 roxa
MunuctepctBo o0Ooponsl Pecnybonmuku Kazaxcran crajgo  yHmoJHOMOYEHHBIM OpraHoOM IO
OCYIIIECTBIEHUIO BOCHHO-TEXHUYECKOTO COTpyAHUYECTBA [1].

Boennas noktpuna Kazaxctana HOCHT 0OOpOHMTENbHBIM XapakTep, OCHOBHAs CTaBKa B HeH
JieaeTcsi Ha MOOWJIBHYIO M BBICOKOIpO(ECcCHOHAIbHYI0 apMuio. KiloueBbIM HampaBlieHUEM
nesitenbHOCTH  PecnyOnuku  KazaxctaH B BOSHHO-KOHOMHYECKOM cdepe SBISETCS pa3BUTHE
000pOHHO-TIPOMBINIJIEHHOTO KOMILUIEeKca [2].

B paMkax JBYCTOpDOHHEro BOEHHO-TEXHHUYECKOTO COTPYAHHYECTBA C 3apyOEKHBIMHU
MapTHEPAMHU TPUJIATAFOTCA YCWIMA II0 OPraHM3alldy B3aMMOJEWCTBUS B YacTU NPOU3BOJACTBA
BOOPY)KEHUSI U BOEHHOM TeXHUKM Ha Oaze oredecTtBeHHbIX mnpeanpustuii OIIK. B wactHoCcTH,
popadaThIBalOTCA TMPEUIOKEHUsT MO JIOKATU3allMk TPOU3BOACTBA OECHUIOTHBIX JIETaTeIbHBIX
anmapaTroB pa3jIMYHBIX THIIOB, CPEJCTB PaJUO3JIEKTPOHHOM OOPHOBI M OPOHMPOBAHHBIX KOJIECHBIX

MallvH pa3jIndYHOTrO Ha3HAYCHU .
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B Hacrosmee Bpemss PecnyOmuka KazaxcraH —oOCymIecTBISIET BOCHHO-TEXHHUYECKOE
corpyaHudectBo Oosee uyeM ¢ 40 ctpanamu. JlelicTByIONME COTNIANICHUSI UMEET ¢ 12 cTpaHamu, 4TO
(dbopMupyeT OCHOBY ISl TUBepCUPUKALINY TAPTHEPCKUX OTHOLICHHIH.

Cospemennbiii OIIK moTeHUManbHBIA ApailBep BBICOKOTEXHOJOTMYHOTO SKOHOMHUYECKOTO
pocTa, MHHOBAIIMK U CO3AaHUs KBATM(UIIMPOBAHHBIX paboynx MecT. ONbIT TakuX cTpaH, Kak FOxxHas
Kopest u Typuus, KoTopble 3a MOCJIEIHUE J1BA ACCSITUIETUS NPEBPATUIM CBOU OOOPOHHBIE OTpaciiy B
KpYMHHBIE 3KCIOPTHBIE CEKTOPbl SKOHOMHKH, SIBJIETCS IIEHTPAJIbHOM TEMOH [NaHHOrO IOKJIajga u
JI0Ka3bIBa€T BO3MOKHOCTH YCIICIIHOW KOHBEPTAllMM HMHBECTULUNH B OOOpPOHY B SKOHOMHYECKHE
TUBUICH]IBI.

Ommnocumenvro Typyuu

[IpaBoBoe cormaiieHne Ka3axCTaHCKO-TYPEIKOTro COTpyAHnYecTBa obecrneunBaeT CornamieHue
0 TEXHHYECKOM M OOOPOHHO-TIPOMBILIUIEHHOM COTpyJIHHUYecTBe OT 3 ceHTs0ps 1996 roma [3].
[lepcneKTUBHBIMM HANPABJICHUSAMHU SIBIAIOTCS: Jokanu3auus mnpousBojctBa BIIJIA  paznuunbix
KiaccoB, cpeactB POB, a Taxke cOopka u yokanmu3anus OpOHHMPOBAHHBIX KOJECHBIX MAIIHH.
[IpuHuMNUanbHOE MNpPEeUMyILIeCTBO TyplUUH — TOTOBHOCTh K TEpBOHAYalIbHOMY TpaHchepy
TEXHOJIOTHUH, a HE MPOCTO K AKCIOPTY TOTOBBIX MPOAYKTOB.

CornacHo nanHbIM LleHTpa ananu3a MupoBoi Toprosiu opyxuem Typuus 3anumMaet 13 mecto
B PEUTHUHIe KPYIHEHIINX CTPaH-3KCIOPTEPOB BOOpYk eHUi 1o uroram 2024 rona [4].

Typuus npomnwia nyts oT 80% HMHOCTpaHHBIX KOMMOHEHTOB B 1990-x romax mo 80%
JoKanmu3alMu cerogHd. B oTtpaciu paborator cBeimie 3 500 koMmaHMid, TOJ0BbI€ WHBECTHIMU B
HUOKP cocransitor okomno 3 mupa gout. CHIA.

Omnocumenvro Pecnyonuxu Kopes

HaunbGonee mnokasatenbHbiM npumepoM ycremHbix pedpopm B chepe OIIK ciaykuT ombiT
Pecniy6nuku Kopesi, cymeBIeil B OTHOCUTENTbHO KOPOTKHE CPOKHM BOMTH B YHCIIO MUPOBBIX JIMJEPOB
[0 3KCIOpPTy BoopykeHuil. CouyeTaHue rpaMOTHOTO MPOTEKIMOHU3MA, 3HAUUTENBHBIX OFOJKETHBIX
WHBECTUIMI B WHHOBAallUM, HWHCTPYMEHTOB IIEHOBOM KOHKYPEHIMHM U ILIEJICHANpPaBICHHOIO
MIPUBJICYEHUS] HHOCTPAHHBIX HHBECTOPOB 00ECTIEUMIIO TOUTMHHBIN OyM BOEHHOTO MPOU3BO/ICTBA.

[To manueiM lleHTpa aHamu3a MHPOBOM TOPTOBIM OpY>KHEM OOOPOHHO-TIPOMBIILIEHHBIN
koMmiuiekc FOxnoit Kopen Bxomut B TOmn-10 MHpPOBBIX 3KCIOPTEPOB Opyxus: o urtoram 2024 roxa
AKCIOPT OOOPOHHOM MPOAYKIIMH TOCTUT pekopaubsix $5,6 mipa momn [4]. KiroueBbie otpaciu
BKJIIOYAIOT  [POU3BOJICTBO OpPOHETEXHHMKH, AaBHAIIMOHHOM M MOPCKOM TEXHHKH, a TaKxke
BBICOKOTOYHOTO YIIPaBJISIEMOIO BOOPYKEHUs. J[aHHBIN ONBIT 3aCIy’KUBAE€T BHUMATEIBHOTO U3y4EHUs
U aJIanTaluy IPUMEHUTENBHO K ycnoBusaM Kazaxcrana.

3akarouyenue. Passutue OIIK Kazaxcrana mnepectaér OBITh CYyIIECTBEHHBIM BOEHHBIM

BOIMPOCOM MW CTAHOBHUTCA  4YaCTbIO CTpaTeru  TEXHOJIOTHYECKOI'O CYBCPCHUTETA  CTPAHBI.
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[TpuopurteTHpiMu HampasieHussMu sBistorcss BIJIA, cpeactBa POB, OponupoBaHHBIE KOJIECHBIE
MAalIMHbl U1 OCBOCHHUE IIPOU3BOJCTBA BAKHEHIINX KOMIIOHEHTOB. CTpaTern4eckuM BEKTOPOM BOEHHO-
TEXHUYECKOI'O COTPYIHUYECTBA JIOJKEH CTaTh MEPEXO] OT 3aKYIOK I'OTOBBIX M3/EIHI K COBMECTHOMY
MIPOM3BOJICTBY U Iepefjaue TeXHOJIOTUN C TUBEPCUPUIMPOBAHHBIM KPyroMm mnapTtHepoB. Peanmzanus
3THX MEp 3aJ0KUT OCHOBY Ul JOJITOCPOYHOTO TEXHOJIOTHYECKOTO CyBepeHuTeTa PecmyOmuku
Kazaxcran B 060opoHHO# cdepe.

CIIMCOK JIMTEPATYPbI

1. Vka3 Ilpesunenra Pecnyonuku Kazaxcran ot 13 deBpans 2025 roma Ne 781 “O mepax mo
JambHEHIIEeMy  COBEpIICHCTBOBAHUIO CHCTEMBl TOCYJAapPCTBEHHOrO ymIpaBieHHs PecrmyOmuku
Kazaxcran”.

2. Vka3 [Ipesunenta PecyOnuku Kazaxcran ot 29 centsiops 2017 roga Ne 554, “O0
yTBepxkaeHun Boennoii noktpunsl Pecriyonuku Kazaxcran™.

3. Ilocranosnenue IlpaBurtenscTBa PecrryOmmku Kazaxcran ot 13 ¢espans 1997 r. Ne 207 “O06
yrBepxkaeHun Cornamenuss Mexay IlpaButensctBom Pecny6nuku Kaszaxcran u IlpaBurensctBoM
Typenxoit Peciybnuku o TeXHHUYECKOM M OOOPOHHO-TIPOMBILIUIEHHOM COTPYAHHYECTBE” .

4. Opranuzanusi [loroBopa 0 KOJIJIEKTUBHOW 0€30MacHOCTH, [DIEKTPOHHBINA pecypc]|/Pexum
noctyna: URL: https://odkb-csto.org/analytics/?ELEMENT _ID=24011#loaded (nara oGparmienus
23.04.2026).
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INOBBINEHUE D®PEKTUBHOCTHU TPAHCIIOPTHO-3KCIIEJJUTOPCKOT'O
OBCJIYKUBAHUA I'PY3OBJIAJAEJIBIIEB

Hmpan

cmyoenm 4 xypca OIl « Tpancnopmuas noeucmuka» Kazaxcmancko-Hemeykuil ynusepcumem
Hayunwiii pykosooumens:

Anunoea A.H.

mazucmp Kaszaxcmancko-Hemeykuii ynueepcumem

Pe3rome

Lenp wuccrnenoBaHusi — aHanM3 MPoOJIEM TPAHCHOPTHO-IKCIEAUTOPCKOTO OOCTYKUBAHHS
Ipy30BIaJIeblIeB M OIpe/eleHHe HalpaBICHU MOBBIMIEHUS ero 3(dexkTuBHOCTH. B crarbhe
paccMaTpuBaeTCsl 3HAuUEHUE OKCIEAUTOPCKOTO CONPOBOXAECHHS B COBPEMEHHON JIOTMCTHKE,
PacKpbIBalOTCS OCHOBHBIE OpraHU3allMOHHBIE U WH(GOPMALMOHHBIE MPOOJIEMBbI OOCIYKHBaHUS, a
TaKXKe TMPEAaralTcsl TNPAKTUYECKHE Mephl 10 COBEPUICHCTBOBAHHWIO pabOTHl TPaHCIOPTHO-
AKCIEAUTOPCKUX opranu3aiuii. Oco0oe BHHUMaHuE YACIEHO OJJICKTPOHHOW KapTOUKe 3asiBKH,
UGpPOBU3AIMH  TOKYMEHTO000poTa, (OPMHUPOBAHHIO Oa3bl NEPEBO3YMKOB, KOHTPOIIO CTAaTyCOB
nepeBo3ku u aHanu3y KPIl kadectBa oOcmyxuBaHus. B pesynbrate ucciaenoBaHUs OINpeneieHbI
HaIpaBJICHUS, IO3BOJISAIOLIME COKPAaTUTh BpeMsi O0padOTKM 3asiBOK, CHHU3UTh KOJIMYECTBO
JOKYMEHTAIbHBIX OLIMOOK, MOBBICUTH MPO3PAYHOCTh MEPEBO30YHOTO MPOIIECcCa U YKPEMHUTh JI0BEpUE
Ipy30BJIaJIENbLEB K SKCIEAUTOPCKON KOMIIaHUH.

KitoueBble  c¢jioBa:  TPaHCIOPTHO-DKCIEAUTOPCKOE  OOCTYy>KMBaHUE, TPy30BIaJENell,
JOTHCTUKA, 3 PEeKTUBHOCTD, (P POBU3ALINS, IEPEBO30YHBIN MPOIIECC, KAYECTBO CEPBHUCA.

BBoanast yactb

TpaHCIOPTHO-PKCIEUTOPCKOE OOCITYKUBAaHHE 3aHMMAeT BaXXHOE MECTO B COBPEMEHHOM
cucreMe JIOTUCTHKM. Jlig rpys3oBiazenslia IMEpeBO3Ka Ipy3a HpeAcTaBiIseT co0Od He TOJIbKO
¢usnyeckoe TMepeMelleHne MPONYKIMM U3 OJHOIO0 IYyHKTa B JpPYrod, HO M KOMIUIEKC
OpPTaHU3aIMOHHBIX, JOKYMEHTAJIbHBIX, WH(QOPMAIMOHHBIX M KOHTPOJBHBIX oneparuii. [losromy
Ka4yecTBO HKCIETUTOPCKOIO COMPOBOXKJIEHHUS MPSMO BIMAET Ha CPOKH IMOCTaBKH, CEOECTOMMOCTh
MPOJYKIMH, BHIIOJHEHHE TOTOBOPHBIX 0053aTEILCTB U YPOBEHb JOBEpUs KIUeHTa [3; 4].

AKTyallbHOCTh TEMbI HCCIIEOBaHUS OOYCIOBJIEHA POCTOM OOBEMOB TIPY30BBIX IEPEBO3OK,
pa3BUTHEM BHYTPEHHEH M MEXIyHApOJIHOW TOPTOBJIH, a TAaKXKE YCHICHHEM TPeOOBaHUI K KauecTBY
JIOTHCTUYECKOTO cepBHca. B COBpeMEHHBIX yCIOBUAX TPY30BJIAACIbIBI 0XKHUJIAIOT OT IKCIEAUTOpa HE
TOJILKO TIOWCKA TPAHCIIOPTA, HO U MOJTHOT'O COMPOBOXKACHUS MEPEBO3KH: pacueTa MapiipyTa, moaoopa
NepeBO34YMKa, IOJTOTOBKM  JIOKYMEHTOB, KOHTPOJS  JIBUXKEHHUS TIpy3a, CBOEBPEMEHHOIO
MH(OPMHUPOBAHMSI KIIMEHTA U ONIEPATUBHOIO PELICHUS BO3HUKAIOUIUX ITpoodiieM [3].

B Pecny6nuke KazaxcraH pa3BUTHE TPaHCHOPTHO-JIOTUCTHYECKOI'O CEKTOpa HMMeEeT ocoboe
3Ha4YeHHE, MOCKOJIBKY CTpaHa o0JamaeT Ba)XKHBIM TPAH3UTHBIM MOTEHIIMAJIOM H YYacTBYeT B
MEXIYHApPOAHBIX TPAaHCHOPTHBIX KOpUAOpax. B 3TUX yCIOBUSX KayecTBO TPaHCIOPTHO-
AKCIEUTOPCKOTO OOCITY)KHBaHUSI CTAHOBHUTCS OIHMM U3 (DaKTOPOB KOHKYPEHTOCHIOCOOHOCTH
JIOTUCTUYECKUX KOMIIAaHUM U IPEeIPUITUH-TPY30BIaaenbles [1; 2].

OOBEKTOM HCCIIEeIOBAHUS BHICTYIIAET IPOIIECC TPAHCIIOPTHO-IKCIICAUTOPCKOTO O0CITY)KUBaHUS
rpy3oBnazenbueB. llpeameroM  uccrnenoBaHHMs — ABISIOTCS  OpPraHM3allMOHHBIE U IUQPOBBIE
WHCTPYMEHTHI TIOBBIEHHS 3P EKTUBHOCTH TPAHCIIOPTHO-IKCIICIUTOPCKOTO 00CTYKHUBAHUS.

[lenp wuccnenoBaHMs 3aKiIIOYaeTCs B aHAIU3E NPoOJIeM TPaHCHOPTHO-IKCIETUTOPCKOTIO
00CITy>)KUBaHUS TPY30BIIACTBIICB U ONPEIEIICHUN HAIIPABICHUIA TIOBBIIIEHHS €ro 3P QEeKTHBHOCTH.

Jis nocTkeHHs Lead ObUIM TOCTaBJIEHBI CIENYIOIIME 3a/Jauyd: OINpPENeNUTh CYIIHOCTh
TPAHCMOPTHO-3KCIIEAUTOPCKOTO  OOCITY’)KWBaHUS; BBIIBUTH OCHOBHBIE MPOOJIEMBI, CHIDKAIOIINE
KayecTBO OOCIIY)XKMBaHUSI TPY30BJIAJCIBIEB; PACCMOTPETh HMHCTPYMEHTHI COBEPIIEHCTBOBAHUS
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MEPEeBO30YHOTO TMPOIIECCa; OMPENCIUTh OXHIaeMblii A()(PEKT OT BHEIPEHHs MPEIIOKECHHBIX
MEpOIPUSITHH.

['unore3a wuccineqoBaHUs 3aKIIOYACTCS B MPEANOJIOKEHUM O TOM, YTO TMOBBIIICHHUE
3(G(HEeKTUBHOCTH  TPAHCIOPTHO-IKCHEAUTOPCKOTO  OOCIYKMBaHHS  BO3MOXHO TPU  YCJIOBHHU
udpoBu3auK 00padOTKH 3asBOK, CTAHIAPTU3AIMHA JOKYMEHTOO0OPOTa, TOBBIIICHHS PO3PAYHOCTH
MIEePEBO30YHOIO IMPOLIecca U PEryJISIPHOTO aHau3a NoKa3aTesel KauyecTna.

B pabore wncnonbp3oBaHbI METOABI aHAIN3a, CPaBHEHUS M 0000meHus. Meron aHanmmsa
MPUMEHSIICS I U3YYCHUSI COACPKAHUS TPAHCTIOPTHO-IKCIIEAUTOPCKOTO 00CTY>KUBAHUS U BBISIBICHUS
€ro HpO6HeMHbIX 30H. CpaBHI/ITeHBHBIf/’I MCTO/] UCIIOJIB30BAJICA AJId COIMMOCTABJICHUSA TPAAULIUMOHHOI'O U
uu(poBOro MOAXOMOB K OpraHU3allid MEPEeBO30YHOro Ipoiecca. Metoa 000OIIeHHs] MO3BOIHII
C(bOpMy.]II/IpOBaTL BbIBOABI MW OHNPCACIUTb OCHOBHLIC HAIIPABJICHHA ITOBBIIICHUSA Bq)(beKTI/IBHOCTI/I
00CITyKUBaHUS TPY30BIIAJICIIbLIEB.

1 TeopeTnueckue OCHOBBI TPAHCIOPTHO-IKCIEAUTOPCKOr0 00C/Ty:KUBAHMS
rpy30BJjaje/ibleB

TpaHCIIOPTHO-PKCTIEAUTOPCKOE OOCITYKHMBAaHHE MOKHO OMNPEICNIUTh KaK KOMILIEKC YCIYT,
HaIPaBJICHHBIX HA OPTAaHHU3AIMIO M COMTPOBOXK/ICHUE TIEPEBO3KH Tpy3a B MHTEpEcax rpy3oBiajaenbia. B
3TOT KOMIUIEKC BXOJAT MPUEM 3asBKH, YTOUHEHHE XapaKTePUCTHK Tpy3a, BbIOOp BUIA TpaHCIOPTA,
COIIACOBAaHUE MapIIpyTa, pacyeT CTOMMOCTH, O(GOpMIICHUE MEPEBO30YHBIX JTOKYMEHTOB, KOHTPOIb
MOTPY3KU M BBITPY3KH, B3aWMOJCWUCTBUE C MEPEBO3YMKAMHU M MH(GOPMUPOBAHHUE KIUEHTAa O CTaTyce
nepeBo3ku [1; 3].

B oranuue OT mpocToil MEepeBO3KH, IKCHEAUTOPCKOE OOCITyKMBaHHME OXBaThIBaeT Ooliee
MUPOKKUH HaO0op (yHKIMNA. DKCHEAUTOP BBICTYNACT TOCPSAHUKOM H KOOPAHMHATOPOM MEXIY
Ipy30BIaJIeNblleM, MePEBO3YMKOM, CKJIAJI0M, TEPMUHAJIOM, IMOIy4aTeIeM U JIPYTUMH y4aCTHUKaMU
noructuueckoi nenu. MimenHo mostomy 3(hPEeKTUBHOCTH IKCHEAUTOPCKOTO OOCTYKUBAHUS 3aBUCUT
HE TOJBKO OT HAJIWYHUS TPAHCIOPTAa, HO M OT KadecTBa HMH(DOPMAIMOHHOTO OOMEHA, TOYHOCTHU
JIOKYMEHTOB M COTJIaCOBAHHOCTH JIEUCTBHI BCEX YUACTHUKOB [3; 4].

Jlist rpy3oBianenblia 3HAYCHUE DKCIESIUTOPCKOTO OOCITY)KHBAHHSI MPOSIBISICTCS B CHUKCHHUH
OpraHM3aloHHON Harpy3ku. llpeampuarve MoOXeT mepenaTh SKCIEeIUTOpPY 3HAUYUTENIBbHYIO 4YacTh
oTieparifii, CBSI3aHHBIX C BBIOOPOM TIEpEBO3YHKa, O(GOpMIIEHHEM JOKYMEHTOB M KOHTPOJEM CPOKOB
JOCTaBKH. DTO TIO3BOJIIET TPY30BIAJEIbIY COCPEAOTOYUTHCS HA OCHOBHOW JESATENBHOCTH U
OJIHOBPEMEHHO MOJIy4aTh Mpo(eccHoHAIbHOE COMIPOBOXK/IEHUE IIEPEBO30YHOr0 Iporecca [4].

KauecTBO TpaHCIOPTHO-IKCHEAUTOPCKOTO OOCTY)KUBAHUS OMPEACNeTCS HECKOIbKHUMHU
kputepusiMi. K HHM OTHOCATCS CKOPOCTh OOpaOOTKM 3asBKH, TOYHOCTH pacdera CTOMMOCTH,
HAJEKHOCTh TMEpPEeBO3YHNKA, COOJIIOJICHHE CPOKOB JOCTaBKH, OTCYTCTBHE OIIMOOK B JOKYMEHTAax,
MPO3pavyHOCTh HH(OpPMAIUU O TPy3e M CIOCOOHOCTH OKCHEAUTOpa OBICTPO pearupoBaTh Ha
OTKJIOHEHuUs [3; 4].

TpaHCIIOPTHO-IKCIIETUTOPCKOE ~ OOCTYy)XKMBAaHUE  MPEACTaBIseT  COOOM  yIpaBIseMBbIid
JIOTUCTUYECKHUI MPOIIECC, B KOTOPOM Ba)KHBI HE TOJIBKO TEXHUYECKHUE BO3MOXKHOCTU MEPEBO3KH, HO U
YPOBEHb OpTraHU3aIiK, HH()OPMAIMOHHON TOACPKKH U KIIMEHTCKOTO B3aUMOACHCTBHS [S].

2 AHaauM3 OCHOBHBIX Tmpo0jeM 3(Q¢eKTHUBHOCTH TPAHCIOPTHO-IKCIEINTOPCKOIo
00cTy;KMBaHUS

Ha mpaktuke 5>(QQeKTUBHOCTh TPAHCIOPTHO-IKCIEIUTOPCKOIO OOCITYKMBAHUSI 4acToO
CHIDKAeTCs M3-3a OpraHU3alMOHHBIX M HUHPOPMALMOHHBIX mpobinem. OnHoit u3 Haubomee
pacnpoCTpaHEHHBIX SIBISETCS JJIUTENbHAas 00paboTka 3asiBKH. Eciau MeHemkep BPYUHYIO YTOUYHSIET
JlaHHbIEe, TOBTOPHO BBOJAUT WH(OpPMALMIO B pa3HbIE JOKYMEHTHI M JOJITO COTJacyeT YCIOBHUS C
MEPEBO3UMKOM, KJIHMEHT I0JIy4aeT KOMMEpPUYECKOe TMpEeMJIOKEHHE C 3a7epkKKoil. OTO CHHXKaeT
KOHKYPEHTOCIIOCOOHOCTh IKCIEAUTOPCKOM KoMmnaHuu [3; 4].
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Bropoii npoGiiemoii SBISIOTCS OMMOKH B TIOKyMeHTax. HeBepHO yka3aHHbIE peKBU3UTHI, Macca
rpy3a, JaHHblE OTHpPABUTENs WJIM [OJydaTelass MOTYT IIPUBECTH K 3aJepXKKe IEpPEeBO3KH,
JOTIOJTHUTEIBHBIM pacxoJaM M MPETeH3UsIM CO CTOPOHBI KiIMEHTa. JlOKyMeHTalbHbIE OIINOKH
0COOEHHO ONacHbI IPU MEXIYHApPOJHBIX MEpPEeBO3KaX, e O0(OPMIIEHHE CBA3aHO C TaMOXXEHHBIMHU
IpoIelypaMH U CTPOTUMH TPEOOBAHUSMH K COIPOBOAUTEIBHBIM JOKYMeHTaM [ 1; 4].

Tperbst mpobnema cBsi3aHa C HEIOCTATOYHOM IPO3pavyHOCTBIO IEPEBO3KH. ['py3oBiazenel
3aWHTEPECOBaH B TOM, YTOOBI MOHUMATh, T HAXOAUTCS I'Py3, BHIIOJIHEHA JIU OTPY3Ka, BOSHUKIIH JIU
3aJIepKKU U Korja okupaaercss nmpuObite. Ecnu kiaMeHT noiydaer HMH(GOpPMAIMIO TOJNBKO IOCIe
CaMOCTOSITEJILHOTO 3alpoca, YpPOBEHb JOBEPHsl K dKCIEIUTOpPY CHUXkaercs. [loaromy npo3payHOCTh
cTaryca IepeBO3KU CTAHOBUTCS BaXKHBIM KpUTEpHEM KadecTBa 00CTyKuBaHus [3].

YerBepras nmpobiieMa COCTOUT B OTCYTCTBUU CUCTEMHOM OLeHKH 3¢ dexkTuBHOCTH. HekoToprie
OpraHu3alM YYMUTBHIBAIOT TOJIBKO KOJIMYECTBO BBIIOJIHEHHBIX 3asBOK MJIM OOIIMH JOXOJ, HO He
aHATM3UPYIOT BpeMsi 00paOOTKH 3asBKH, JONI0 OMIMOOK B JOKYMEHTaX, KOJIMYECTBO MOBTOPHBIX
oOpalieHuii, CoOJII0IeHUE CPOKOB JOCTABKU U YJOBJIETBOPEHHOCTh KJIMEHTOB. be3 Takux mokasarenei
HEBO3MOXKHO OOBEKTHUBHO OIICHUTH KA4eCTBO CEPBHCA U BBISIBUTH Ci1a0bie MecTa [4].

[lsaTass npobnema cBsi3aHa C HEJOCTAaTOYHOM CTaHIapTU3alUedl B3auMOJEHCTBUSA C
nepeBo3unkamMu. EciyM KoMImaHus He BEJET €MHYI0 0a3y MepeBO3YMKOB, MEHEIKEPhl KaKIbl pa3
BBIHY)KJICHbl MCKAaThb MCIIOJIHUTENCH 3aHOBO. B pe3ynbTare yBenuuuBaeTcs BpeMs COIJIACOBAHUS
MEPEeBO3KU M BO3PACTAET PUCK BHIOOPA HEHAI)KHOTO MepeBo3vnKa [3; 4].

3 Hanpapjenusi mnoBbllieHUs] 3(PPEeKTUBHOCTH  TPAHCNOPTHO-IKCHEAUTOPCKOrO
00cTy;KMBaHUSA

Jus  noeimeHnst  3G(EKTHBHOCTH  TPAHCIIOPTHO-IKCIEAUTOPCKOTO  OOCITY)KHBAHHS
11e1ecoo0pa3Ho BHEJPUTH DJIEKTPOHHYIO KapTOUKY 3asgBKU. B Hel HOKHBI (DUKCHPOBATHCS CBEICHUS
0 KJIHMEHTE, OTIpaBUTelNe, MojyyaTene, Tpy3e, MapuipyTe, TpeOOBaHUSAX K TPAHCIOPTY, CPOKaxX U
JOKyMeHTaX. EnuHas kKapTodka Mmo3BOJISIET CHU3UTh PUCK MTOTEPU MH(OPMALIUU M UCTIOIh30BATh OJIHU
U T€ K€ JIaHHbIE JJIA pacyeTa, JOroBOpa, HAKJIAIHOW U BHYTPEHHETr0 KOHTpoJs [3; 4].

BropeiM HampaBieHueMm sBiseTcss nHdpoBH3anms JOKyMeHTooOopoTa. Mcmonb3oBanue
1a0JIOHOB JIOKYMEHTOB, aBTOMAaTHYECKOE 3alojHEHHE PEKBU3UTOB U XpaHEeHHe (aillioB B eIUHON
CHUCTEME MO3BOJIAIOT CHU3UTh KOJIMYECTBO OIIMOOK W YCKOPUTH O(QOpPMIIEHHE NEPEBO3KH. ITO
0COOCHHO Ba)XHO MpU OOJBIIOM TMOTOKE 3asBOK, KOTJA PYYHOE 3aIllOJIHEHHE JOKYMEHTOB 3aHHMAET
3HAYUTENIbHYIO YacTh padouyero BpeMeH! COTPYAHUKOB [4].

TpeTbuM HampaBiieHHuEM siBIsieTCsl GopMUPOBaHUE Oa3bl MEPEBO3YMKOB U MapuIpyToB. B Takoii
0a3ze MOTyT OTpa)KaThbCs HAIpaBJICHUS MEPEBO30K, TapU(bl, CPOKU TOCTABKHU, THUIBI TPAHCIIOPTA,
HAJEKHOCTh MEPEBO3UMKA M UCTOPHS BHIMOJHEHHBIX 3aka30oB. Hamnuue 0a3bl momoraer MeHeIKepy
ObicTpee BBIOMpATh ONTHUMAIBHBIM BapUAaHT TEPEBO3KM W OOOCHOBBIBATH MPEIJIOKEHUE IS
rpy3osnazensua [3; 5].

UeTBepThiM HamNpaBJICHUEM SBISIETCS BHEIPEHHWE CHCTEMBI CTAaTyCOB MepeBo3ku. Kaxmas
3asBKa MOYKET MIPOXOJUTH IOCIEAOBATENbHBIE JTAlbl: «IPUHATA», «B PACUETE», «COIJIACOBAHAY,
«JIOKyMEHTBI 0(OPMJIIEHBI», «IPy3 MOIPYKEH», «B MyTH», «IOCTaBJIECH», «3aKpblTa». Takas cucrema
JienaeT mporecc 0ojee MPo3payHbIM KaK JUIsl COTPYAHHMKOB SKCIETUTOPCKON KOMITAHWH, TaK M JUIS
KknueHTa [3; 4].

[IaTbiM HampaBlIeHHEM SIBIIAETCS PETYJSIPHBbIA aHaNIM3 IoOKa3areneil kadectBa. K OCHOBHBIM
KPI moxHO oTHecTH cpeaHee Bpemsi 0OpabOTKH 3asBKH, JOJIO JOCTABOK B CPOK, JOJIIO OITHOOK B
JIOKyMEHTaX, KOJIMYECTBO MPETEH3HH, 00 3asBOK C aKTyaJlbHBIM CTaTyCOM M YpOBEHb MOBTOPHBIX
oOpamieHuit  kiMeHTa. EjkeMecsuHbIi aHamuW3 JTHX TOKa3aTejled TMO3BOJIAET TMPUHUMATH
yIpaBIeHUYECKHUE PEIICHUs HA OCHOBE (PaKTUUECKUX JaHHBIX [4].

Oxunaemsbiil 53QGEeKT OT BHEAPEHUS MPEITOKEHHBIX MEPOTIPHUITHI BBIPAKAETCA B COKPAIICHUH
BpEMEHH O00pa0OTKH 3asBOK, CHI)KCHHHM KOJHYECTBA JOKYMEHTAJIbHBIX OIIUOOK, TOBBIIICHUN
MPO3PAYHOCTH TIEPEBO3KM M YIYUYIICHHH KayecTBa KOMMYHHUKAIIMU C Tpy3oBiaaenbiemM. s
AKCIIEUTOPCKOM OpraHU3aldyd 3TO O3HA4aeT POCT KOHKYPEHTOCIOCOOHOCTH, CHIDKEHUE CKPBITHIX
3aTpat W MOBBIIICHHE JIOSUTHHOCTH KJIMEHTOB [3; 4].
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BeiBog

Llenp wuccnenoBaHMs 3aKiIOYyalach B aHAIM3e MOPOOJIEM TPAaHCHOPTHO-IKCIETUTOPCKOTO
00CITyKMBaHUS TPY30BIIAJICIbLIEB U ONMpPEICICHUH HAIllPaBICHUN MOBBIIIECHUS ero 3¢ ¢deKkTuBHOCTH. B
XOZI€ UCCIIEIOBAaHMS OBIJIO YCTAHOBJICHO, YTO Ka4eCTBO SKCIEAUTOPCKOTO OOCITYKMBAHHS 3aBHCUT HE
TOJIBKO OT CTOMMOCTH MEPEBO3KH, HO U OT CKOPOCTH OOpabOTKM 3asBKH, TOUHOCTH JOKYMEHTOB,
MIPO3PavyHOCTH MEPEBO30YHOTO MPOIECCa M CUCTEMHOTO KOHTPOJIS TIOKa3aTesei KauecTBa.

[TpoBeneHHBIH aHANKM3 MOKa3aJl, YTO OCHOBHBIMH MpoOIeMaMH SBISIOTCS JJIUTENbHAS Py4HAs
00paboTka 3asBOK, JOKYMEHTAJbHBIC OINMOKH, HEIOCTaTOYHass WH(GOPMHUPOBAHHOCTH KJIMEHTA,
OTCYTCTBHE €IWHON 0a3bl MEPEBO3UMKOB M ciaboe wucroib3oBanne KPl. DTu dakropel cHmkawT
3G HEKTUBHOCTh OOCITY)KUBaHUS W MOTYT NPUBOIUTH K JIOTIOJHUTEIBHBIM 3aTparaM, 3aJiepKKaMm M
CHIDKEHHUIO JIOBEPUS IPY30BIIAJICIIbLIEB.

['mmore3a wuccneOBaHUA IOATBEPAWIACH: TOBBIIICHHE A(PPEKTUBHOCTH TPAHCHOPTHO-
9KCIEUTOPCKOTO OOCTYyKMUBAaHUS BO3MOXKHO MPH YCIOBUM IU(poBU3AIMH OOpabOTKU 3asBOK,
CTaHJApTH3AIMU JIOKYMEHTOOOOpOTa, TOBBIMICHHUS TPO3PAYHOCTH IE€PEBO30YHOrO Tpolecca |
PEryJISIpHOTO aHalM3a ToKaszaTened kauecTBa. lIpemnokeHHbIE MEPONMPHUATHS MO3BOJSIOT CHENATh
oOciy>)kuBaHue OoJiee yNpaBisIeMbIM, TPO3PAYHBIM M OPUCHTUPOBAHHBIM HAa MOTPEOHOCTH
rpy30Biaienblia.

B 3akimroueHme MOXHO OTMETUTh, YTO TPAHCIOPTHO-IKCHEIUTOPCKUE OpTaHU3aIHH,
OpUEHTHPOBAaHHBIE HA TpPYy30BIAJENblIa, JOKHBI  pa3BUBaTh  LUMPOBBIE  HUHCTPYMEHTHI,
CTaHIAPTU3UPOBATh JOKYMEHTBHI, KOHTPOJIUPOBATh KAueCTBO YCIYI M PETYJSIPHO aHAIM3UPOBATH
nokazarenu dSpdexTuBHOCTU. Peanuzanuss 5TUX HampaBlICHUHA I[O3BOJIAET MOBBICUTH KayecTBO
00CITy’)KUBaHUS M YKPEIUTh MO3UIIMY KOMITAHUY HA PhIHKE JJOTHCTUYECKUX YCITYT.
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Abstract

This study examines talent identification and recruitment practices in sports organizations,
focusing on Kazakhstan and comparing them with international systems. The research addresses a
critical structural issue: while sports performance depends heavily on early talent detection and
systematic development, recruitment practices in emerging markets remain largely informal and
fragmented. Based on a quantitative mini-study involving 42 respondents, the findings reveal low
levels of recruitment formalization, limited use of standardized evaluation criteria, and weak long-term
planning. Correlation analysis demonstrates a positive relationship between recruitment structure and
system effectiveness. The study introduces the concept of a “structural recruitment gap” and provides
practical recommendations for transitioning toward systematic, data-driven talent management systems
in sports organizations.

Key words: human resource management, recruitment, sports organizations, talent
identification, formalization, Kazakhstan, performance

Introduction

Talent identification and recruitment are central to effective Human Resource Management,
particularly in performance-intensive sectors such as sports. Unlike traditional industries, sports
organizations rely on early detection of talent and continuous development systems that shape long-
term performance outcomes.

In advanced sports systems, recruitment is not treated as a one-time hiring activity but as
a long-term pipeline that integrates scouting, training, evaluation, and retention. These systems are
highly structured and supported by institutional frameworks. However, in emerging economies such as
Kazakhstan, recruitment processes remain largely informal and reactive.

This creates a structural contradiction: organizations recognize the importance of talent but
lack systematic mechanisms to identify and develop it. As a result, talent identification becomes
inconsistent, and long-term performance is compromised.

The purpose of this study is to:

« examine recruitment practices in sports organizations in Kazakhstan
« compare them with international systems

« identify structural inefficiencies

« propose practical recommendations for improvement

Theoretical background:

From a theoretical perspective, Becker’s Human Capital Theory argues that investment in
human capital leads to higher productivity and sustainable competitive advantage [1]. In sports, this
translates into structured talent identification, continuous training, and long-term development
strategies.

Modern research in HRM and sport management suggests that effective recruitment systems
include:

« standardized selection criteria
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« multi-stage evaluation processes
« integration with training systems
« long-term talent pipelines

For example, Taylor and McGraw [3] demonstrate that structured HR practices significantly
improve organizational outcomes in sports contexts. Similarly, talent development research highlights
the importance of early identification and systematic progression models [9], [10].

International systems such as those in Germany and Japan illustrate these principles in
practice. They rely on coordinated frameworks that connect schools, academies, and professional
organizations, ensuring consistency and sustainability.

In contrast, informal recruitment systems lack transparency, reduce efficiency, and limit
access to a broader talent pool.

Methodology

Research Design

This study employs a quantitative research design based on a structured survey.
Sample

The sample includes 42 respondents:

« Coaches (64%)

o Administrators (21%)

« Managers (15%)

Participants represent:

« private sports clubs

« academies

« public sports institutions

Data Collection

Data were collected using an online questionnaire (Likert scale from 1 to 5).
Variables

Five key variables were measured:

e recruitment structure

« effectiveness of talent identification

« use of formal criteria

« long-term planning

« overall satisfaction

Data Analysis

Descriptive statistics and correlation analysis were used to interpret the data.
Results

The results are presented in Table 1.

Indicator Mean Score
Recruitment 23
structure
Talent
identification 2.6
effectiveness
Uge o_f formal 21
criteria
Long-_term 24
planning
Overall 25

satisfaction
Table 1 — Evaluation of Recruitment System Effectiveness
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All indicators fall below the neutral benchmark (3.0), indicating low effectiveness.

Additional findings:

e 67% rely on informal recruitment

« only 28% use structured evaluation

e 74% report absence of a talent pipeline

Correlation analysis shows:

e structure < satisfaction (r = 0.62)

e planning < talent quality (r = 0.58)

Discussion

The results reveal a structural recruitment gap—a mismatch between informal practices and the

need for systematic talent pipelines.

Key Issues
1. Informality
Recruitment depends on personal networks and subjective decisions, limiting objectivity.
2. Short-Term Orientation
Organizations focus on immediate needs rather than long-term talent development.
3. Lack of Standardization
Absence of clear evaluation criteria leads to inconsistent outcomes.
Comparison with International Systems

International systems demonstrate:

e structured multi-stage recruitment
« integration with education
 data-driven decision-making
These systems enable:

« early identification

« continuous monitoring

« higher performance
Recommendations

1. Develop structured talent pipelines

2. Introduce standardized evaluation criteria
3. Implement long-term strategic planning
4. Use data-driven HR tools

Conclusion

This study demonstrates that recruitment systems in sports organizations in Kazakhstan remain
underdeveloped and largely informal. The lack of structure reduces effectiveness and limits long-term
performance.

Transitioning toward formalized, data-driven recruitment systems is essential for improving
competitiveness and sustainability.
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PACHIIMPEHHAS HUKHAA BJAEPAPOIIVIACTUKA C HEPEPACITPEAEJIEHUEM KUPA

Tykunoea Acenv Puwmamosna

PhD, cmapwuii npenooasamens kaghedpwt snudemuonoeuu u ouocmamucmuxu HAO «Meouyunckuii
yuugepcumem Cemeiiy,

Toneyoexoe Epnan Mapamoexosuu

Pezuoenm xaghedpor nracmuuecxou xupypeuu HAO «Meouyunckuii ynusepcumem Cemetiy,
Kaszaxcman.

AHHoTanms. Pacimpennas HIDKH:S OnedaporiacTika ¢ nepepacmnpeiesiecHueM opOuTaaIbHOTo
’KHMpa PacCMaTPUBAETCSl KaK COBPEMEHHBIM 3Tam pa3BUTHS XUPYPTUHU IEepuopOuTambHO obnactwy,
OPHEHTHPOBAaHHBI Ha BOCCTAHOBJICHHWE AHATOMHYECKHX B3aUMOOTHOIIECHMH W 00bEMHOro OanaHca
TKaHel. B oTaMume OT TpPaaWIMOHHBIX PE3EKIHMOHHBIX METOIUK, JaHHas TEXHUKA II03BOJISET
OZIHOBPEMEHHO YCTPaHUTbh JKHPOBBIE TPBDKM W CKOPPEKTHPOBAaTh CIE3HYI0 O0po3my 3a Cuér
TPAHCIIO3UIIMU COOCTBEHHBIX TKaHEH, (HOPMHUPYsI TUIABHBIH MTEPEX0/ MEXK/Ty HH)KHUM BEKOM U IEKOM.

AHanu3  aKTyaJbHBIX  KJIMHMYECKMX  JAHHBIX  IOKa3blBaeT, 4YTO  HCIOJIb30BAHUE
OpPTaHOCOXPAHAIONIETO MOAXoAa obOecreunBaeT 0ojiee €CTECTBEHHBIH ACTETHYECKHN Pe3yIbTar,
CHIDKAeT PHUCK (OPMHPOBAHHUS «3aIABIIET0» OPOUTAIHHOTO KOHTYpPA M COMPOBOXKIACTCS BBICOKOM
YIOBJIETBOPEHHOCTHIO TALIMEHTOB MPH COXPAaHEHWHM HHU3KOM YacTOThI OCIOXHEHWH. JlonrocpodHsie
HAOMIOZCHNST ~ TIOATBEP)KAAIOT  YCTOMYMBOCTH  JOCTUTHYTOTO  3(QeKTa, dYTo  Ompenenser
nepepacnpeesiCHIe JKUpa KaK KIIOYEBOM 3JIEMEHT COBPEMEHHOM HIDKHEH OlieaporiyiacTUKU.

Kniwouegvie cnosa: nudicnas Onegpaponnacmuxa, nepepacnpeoeieHnue dHcupa, mpaHcno3uyus
opoumanvHo20 Hcupa, ciésnas 60po30d, MpaHCKOHbIOHKMUBANbHBIN OOCMYN, ICIMEMUYECKas Xupypaus
8eK, KOHMYD HUINCHE20 BeKd.

BBenenue. Hwuxuss Onedaporutactuka octaércs OIHOM W3 Hamboliee BOCTPeOOBAaHHBIX
olepalnuil B 3CTETUYECKON XMPYPIMM JIMLA, IIPA 3TOM IOAXOABI K €€ BBINOJIHEHUIO 32 IOCIEIHUE
NECATWIETUS TPETEPIENu CYyIIECTBEHHbIE M3MEHEHHsA. TpaluluMOoHHAas TEXHHMKA, OCHOBAaHHAas Ha
pe3eKLuu OpOUTAIBLHOIO KHpa, B HACTOSIIEE BPEMsI pacCMaTpUBAeTCs KaK OrpaHMYEHHAs, IOCKOIbKY
HEepeAKO MPHUBOAMWIA K (POPMHUPOBAHUIO 3allaBLIET0 OPOUTAIBHOTO KOHTYpPA, CKEJIETHU3allUU HUKHETO
BEKa M HapyUICHMIO ECTECTBEHHOIO Iepexofa «Beko—Iieka» [1,2]. OTM oclnoxkHEHus cTaiu
OCHOBaHHMEM JUIsI MEepecMoTpa XHPYPrUYEecKOll TaKkTUKM M Iepexoja K Ooyiee aHATOMHUYECKH
000CHOBAHHBIM METOJIaM.

CoBpeMeHHbIE TPEACTaBICHUSI O CTAPEHUU MEePUOPOUTAIBLHON O0JIACTH paccMaTpUBAIOT €ro
KaK KOMIUIEKCHBIH IpOLIecC, BKIIIOYAIOUIMM HE TOJBKO MpOJabMpOBaHHE KMPOBBIX MAKETOB, HO U
nepepacnpezeneHie 00bEMOB, UCTOHUEHHE MATKUX TKaHeW, ociableHue CBS30YHOIO ammapara u
yrnyonenue cnézHoir 6opos3nbl [3,4]. B 2Toii CBsI3M KOHLENIMS OPraHOCOXPAHSIONUIEH XUPYpPruu
MoJTyunsia IIMPOKOE paclpocTpaHeHHe, a TEXHUKH MepepacrnperesieHus opOUTaIbHOIO >KUpa CTalld
KJTFOYEBBIM 3JIEMEHTOM KOPPEKIIMH BO3PACTHBIX U3MEHEHUN HI)KHETO BEKa.

Knunuueckue wuccieoBaHusl IOKa3bIBAIOT, 4YTO IepepacrpesiesieHue >KUPOBBIX IaKETOB
MO3BOJIIET OJTHOBPEMEHHO YCTPaHWUTh IICEBIOTPHKM U KOMIIEHCHUPOBaTh JAepuuUT 00bEMa B
uH(ppaopbUTanbHOI 30He, GopMUpys OoJiee MIIABHBIN KOHTYp M yiaydllas 3CTETHKY Mepexoaa MEeXIy
HIDKHAM BEKOM W CpelHeW 30HOW ymma [5,6]. B psme paboT OTMEYEHO, YTO MPUMEHEHUE TaHHOMN
TEXHUKH COIPOBOXKIAETCSI 00Jiee BBICOKOHM YIOBIETBOPEHHOCTHIO TAIIMEHTOB M MEHBINIEH YacTOTOM
MO3AHUX ICTETUYECKHUX JedopMalnuil IO CPaBHEHUIO C TPAJUIIMOHHBIMHU PE3EKIIMOHHBIMU METOIaMU
[6,7].
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Bonpoc 6e3omacHOCTM  BMeIAaTENbCTBA  OCTAa€Tcs NPUHUMNUAIBHBIM. [lo  maHHBIM
COBPEMEHHBIX HCCIICAOBAaHHM, YacTOTa CEPbE3HBIX OCIOKHEHHH mocie HMKHEH OnedaporuiacTuku
ocTaéTcs HU3KOM, a OOJBIIMHCTBO HEXENATEeNIbHBIX SIBJICHUN HOCUT TPAH3UTOPHBINA XapakTep [7]. Tem
HE MEHEE TaKHUE OCJOKHEHUS, KaK PpEeTpaklusi HMKHEro BEKa, CKJIEPaJbHOE IOy U KOHTYpHbBIE
HEPOBHOCTH, IPOAODKAIOT OOCYXAAaTbCsi M BO MHOIOM 3aBUCAT OT TEXHUKU OIEpaluu u
aHATOMUYCCKUX 0COOCHHOCTEH marueHTa [8].

HecMoTps Ha HaKOIUIEHHBIM KJIMHUYECKUN OMBIT, B JIUTEPATYPE COXPAHSETCS FE€TEPOr€HHOCTD
TAHHBIX, KACAIOUIUXCS OICHKH JCTETUYECKUX pPE3yJbTaTOB M CYOBEKTHBHOH YIOBIETBOPEHHOCTH
nagueHToB. OTCYTCTBHE CTaHAAPTU3UPOBAHHBIX IIOAXOA0B K OLEHKE HCXOI0B OIpaHUYMBAET
BO3MOXKHOCTb OOBEKTHMBHOIO CpPaBHEHMs pPA3IMYHbIX TEXHUK. OTO OIpenesseT HEeoOXOJUMOCTh
UCCIICIOBAHUN, HAIPABIECHHBIX HA COMNOCTaBJIEHUE KIMHUYECKUX pE3YJIbTaTOB C CYOBEKTHUBHBIM
BOCIIPUSTHEM 3CTETHYECKOro A(@deKra, YTo HMeeT KIIYeBOE 3HAYeHHWEe [UId  Pa3BUTUS
NEPCOHATIM3UPOBAHHOIO NIOAX0/1a B IEPUOPOUTAIBHON XUPYPIUu.

MarepuaJjibl 1 MeTOIBI

HccnenoBaHue BBINONIHEHO B (opMmare IONEPEeYHOro HaONIOAATENIbHOTO —aHalu3a ¢
UCIIOJb30BAaHUEM AaHKETUPOBAHUS M CTPYKTYPUPOBAHHBIX HMHTEPBBIO IAllUEHTOB, IEPEHECHINX
paclIMpeHHYI0 HIDKHIO 0JedapoiacTuKy ¢ nepepacnpeaeaeHieM opoUTaIbHOro Kupa.

B nccnenoBanue BKIIIOUEHB! B3pOCIHble NalMeHTh! crapuie 18 jer (y BceX YYacTHHUKOB ObLIO
B3jTO coIvlacue). YUUTHIBAIUCh AHATOMUYECKHE OCOOCHHOCTH MepHOpOMTabHOW obnactw,
KJIIMHUYECKUE UCXOJIbl U CYOBEKTHUBHAS OLIEHKA 3CTETUYECKOro pesyibrara. KpurepusimMu HCKIIOUEHUS
SIBJISJTUCh HETOJHbIE aHKEThI, IOBTOPHBIE BMEIIATEIbCTBA U COCTOSHUSA, 3aTPYAHSIONINE aJCKBAaTHYIO
OLIEHKY pe3yJbTaTa.

COop nmaHHBIX BKJIHOUYad AeMorpaduyeckue MOoKas3aTeiad, 4acTOTy OCJIOKHEHUH U YPOBEHb
YIOBJIETBOPEHHOCTH, OLIEHMBaeMblil mo mkaie oT 1 go 10, a Takke BOCIPUSATUE €CTECTBEHHOCTH
pe3yabTara U COOTBETCTBUE OKUIAAHUSIM.

CratucThueckuil aHaJIM3 HOCHJI ONKMCATENIbHBIN U CPaBHUTENbHBIN Xapakrep. PaccunTeiBaiuch
CpeIHHE 3HA4YeHMs], CTAaHAAPTHBIE OTKJIOHEHHUS U INPOLIEHTHBbIE pacnpeaeneHus. s MexXrpynmnoBbIx
CpaBHEHUW TpUMEHsIUCh Kputepun Manna—YutHu, Kpackena—Yomnmuca u y>-tecT. Pesynbrarsl
MIPEICTABICHBI B BUJI€ TAOIHI] U TPadUKOB.

Pe3yabTarhl ncciaenoBanus

B wuccnenoBanue ObLIM BKIIIOYEHBI 86 MAIMEHTOB, MEPEHECHIMX PACIIUPEHHYIO HH)KHIONO
OnedapomnacTuky ¢ nepepacnpeaeseHueM opOuTaIbHOTO KHUpa.

['enniepHOE pacmpeseneHle IMoKa3alo BBIPAXEHHOE IMpeobnanaHue >keHuH — 68 (79,1%),
MyxkuuHbl coctaBmin 18 (20,9%), 4yTo cooTBETCTBYET MUPOBOM TeHAeHIH: 10 75—80% mnainueHToB,
oOpamiaomuxcsi 3a HIWKHEH OnedaporyiacTUKOi, COCTaBIAIOT JKEHUIMHBI, MPEUMYIIECTBEHHO
cpenHero Bo3pacra [9].

Bo3spacmmnoii ananuz nosgonun evloenums mpu pynnoi.

B rpynme no 35 net (n=21; 24,4%) npeobnaaany maueHThl ¢ BPOXKAEHHBIMI 0COOCHHOCTAMU
— mnpojaOupoBaHHE >KUPOBBIX MAaKETOB M paHHee (opMupoBaHue ci€3HOM Oopo3nsl. B manHON
KaTeropud  OTMEYeHa  HauOojiblIas  MpeACKa3yeMoCTb  pe3ylbTara, CpelIHUH  YpPOBEHb
YIOBIETBOPEHHOCTH cocTaBui 9,2+0,6 6anna. Oclio)KHEHUS HE BBIXOJWIN 3a TPEeIibl TPaH3UTOPHOTO
oréka (Mmenee 10%).

B Bo3pactHoit rpynme 35-50 mer (n=39; 45,3%) HaOm0MaI0Ch COUYETAHNUE KUPOBBIX TPHDK H
yMmepeHHoro nedunnra o6béma. IMEHHO B 3TOM KaTeropuum METOA MPOJEMOHCTPUPOBAT HAUITYUIIHHA
OaaHC MeXay ICTeTHUECKUM 3(PPEeKTOM U 0€30MacCHOCThIO: YPOBEHb YIOBIETBOPEHHOCTH COCTABHII
8,7+0,8 6amna. YactoTa oCliO)KHEHUH OcTaBajtach HU3KOM U He mpeBbimana 6—8%, 4To COOTBETCTBYET
JTaHHBIM MeTaaHanu30B (<7-8%).
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Y mnammentoB crapuie 50 jer (n=26; 30,3%) mnpeobnananu BBIPaXEHHBIE BO3PACTHBIC
M3MEHEHHs, BKII0Yast Je(UIUT MATKUX TKaHel U ociiabieHne CBsI30YHOro anmnapara. B ganHoii rpymmne
pe3ynbTarthl ObUTH MEHEe OIHOPOAHBIMH: CPEIHUI ypPOBEHB YIOBIETBOPEHHOCTH cocTaBmi 7,8+0,9
0amia. DTO CBsI3aHO C TEM, YTO HM30JIMPOBAHHOE MepepacrpesiesieHne Kupa He BCETrJa KOMIICHCHPYET
00bEMHBIC H3MEHEHUS CPEIHEH 30HBI JINLIA.

OO0mass 4actoTa OCIOKHEHUH B HCclemayeMol BbIOOpke cocraBmia 6,9%. Haubomee wacto
OTMEYAIUCh OTEUYHOCTh U SKXUMO3BI (4,6%), a Takke BpeMEHHBbIE KOHTYpHbIe HepoBHOCTH (2,3%).
bonee cepbé3Hble OCIOXKHEHUS, TAaKUE€ KaK CKJIEpajlbHOE IOy WM PETPAKIUs HUKHEIO BEKa,
PETUCTPUPOBAINCH PeAKO — B mpeaenax 1-2%, 4To cOOTBETCTBYET AaHHBIM KPYIHBIX 0030poB (<2%
JUIs1 3CTETHYECKU 3HAUUMBIX Jie(opMaLuii).

YactoTa NOBTOPHBIX BMEIIATENLCTB cocTaBuiaa 2,3%, NPEUMYLIECTBEHHO 110 IOBOAY
OCTAaTOYHOW aCUMMETPUM WIM THIIOKOPPEKIMH, 4YTO TakKXKe YKJIaJblBaeTcsi B Juana3oH 2-7%,
OIMCAHHBIN B IUTEpATYpE.

CpaBHMTENbHBIM aHAJIN3 MOKAa3aj, YTO HAWIy4llIde pe3yibTaTbl JOCTUTAJIMCh y HAllUEHTOB C
YMEPEHHbIMH H3MEHEHUSIMH U COXPaHEHHBIM KaueCTBOM MSTKHMX TkaHeil. Hanauuue BbIpa)keHHOTrO
nepuuura o0béMa, HEOIArONPUATHOIO OPOUTAIILHOTO BEKTOpa U M30BITKA KOXKH acCOLIMUPOBAIOCH C
0oJiee HU3KOH y0BIETBOPEHHOCTHIO M HEOOXOAUMOCTBIO KOMOMHUPOBAHHBIX MOXO/10B.

B nenom monydeHHble JaHHBIE MOITBEPXKAAIOT BBICOKYIO 3()()EKTUBHOCTH METO/A: YPOBEHb
yIOBIETBOPEHHOCTU cocTaBmil 86,0%, YTO COMOCTAaBUMO C MEXIyHApOIHBIMH JaHHBIMU (85-96%),
IIPU HU3KOM YPOBHE OCJIO)KHEHUI U BBICOKOM IPEJCKa3yeMOCTH pe3yJibTara.

JlomomHUTENbHO TPOBENEH KAYeCTBEHHBIM aHANMW3 JAaHHBIX, MOJYYCHHBIX B  XOJe
CTPYKTYPHUPOBAaHHBIX UHTEPBBIO. BONBIIMHCTBO NmanueHToB (0koo 82%) XapaKTepu30Baal pe3yJbTrar
KaK «ECTECTBEHHBII» U «HE3aMETHBIN Il OKPY)KAIOILINX», YTO OTPAXKAeT CMEIICHNUE MPHOPUTETOB OT
BBIPQ)KEHHOTO OMOJIOKEHHUSI K COXPAaHEHUIO MHIMBUAYaJIbHBIX 4epT Juma. Yacto HCIoIb3yeMbIMU
(bopMyTUpOBKaMH OBUTH «OTIOXHYBIIMK BHI», «MEHEE YCTaBIIEE JUIO» U «OTCYTCTBHE ddeKTa
oreparum.

[TaniueHTHl ¢ BBICOKMM YPOBHEM YIOBJIETBOPEHHOCTH (=9 0amioB) NpeuMyIIECTBEHHO
OTMEYAJIM COOTBETCTBHE pe3yJbTaTa OXUAAHUAM, IpPU O3TOM KIIOYEBBIM (DaKTOPOM SIBIISIIOCH
IpeJBapUTENbHOE O00CYyXJeHne 00bEMa KOppeKIUH M BusyanbHOoro s3¢ddexra. B 3Toll rpymnme
MPAKTUIECKH HE BCTPEUAINCH JKaJ00bl Ha THIIEPKOPPEKIIHIO UITH N3MEHEHHE MAUMHUKH.

B rpynme ¢ OGonee HM3KOH ynOBIETBOPEHHOCTBIO (<7 0ayUIOB) OCHOBHBIMHM NPUYMHAMH
OCTaBaJINCh HEJOCTATOYHAs BBIPAXKEHHOCTb 3(PQeKTa I COXpaHeHHe IIyOOoKoM CiE3HOM GOpO3mbI.
IIpu aHanmu3e MHTEPBBIO YCTAHOBJIEHO, YTO JAaHHBIE MAllMEHTHI Yallle UMENIHU HCXOIHO BBIpaKEHHBIN
Ae(UINUT MATKUX TKaHEeH WM 0KuAaau 0ojiee paJuKalbHOTO OMOJIaKUBAIOIIEr0 pe3ybTara.

OTnenbHO ~ OTMEYEHO, YTO  MAlMEHThl  OTPULATENbHO  BOCHPUHUMAIN  MPHU3HAKU
«repepabOTaHHOTO» JIMIA, BKJIHOYas M30BITOYHOE HATSHKEHHE TKaHeW M HEeeCTeCTBEHHBIN KOHTYp
HIDKHETO BeKa. OTO KOCBEHHO MOATBEPXKIAeT KIMHUYECKYI0 3HAYUMOCTb OpPraHOCOXPAHSIOIIEro
MOJIX0/1a ¥ IPUOPUTET COXPAHEHHsI aHATOMUYECKOM CTPYKTYpbl IEPHOPOUTATIEHON 30HBI.

OOcy:xnenme. IlomyyeHHble JaHHbIE MOATBEP)KIAIOT OOOCHOBAaHHOCTH Iepexoja OT
PE3EKLMOHHBIX TEXHUK K OpPraHOCOXPAHSIOIMIMM METOJaM B  XHPYPIMM HHIKHETO  BEKa.
[lepepacnpenenenne opOUTANIBHOIO KHpa MO3BOJIIET YCTPAHUTh KUPOBBIE TPbIKH 0€3 (OpMUPOBaHUS
nedpunura o0béMa B HWHPpaoOpOUTAILHONW 30HE, UYTO HMMEET NPHUHIMITHAIBHOE 3HAYCHHUE IS
COXpaHEHUsl €CTECTBEHHOTO0 KOHTYypa U MpPeNOTBpAIICHUs MO3THUX AedopMaiuii, XapaKTepHbIX IS
Kiaccuueckon onedaporuractuxu [10,11].

Bricokuil ypoBeHb yIOBIETBOPEHHOCTU B MCCIEAYEMOW TpYIIE COMIACyeTcs ¢ pe3yJbTaraMu
COBPEMEHHBIX KJIMHUYECKHX padoT, Ile IMOKa3aHO, YTO COXPAaHEHHE W TPAHCIIO3UIIHS >KUPOBBIX
MaKeToB obOecreynBaroT Oosiee CTaOMIBHBIM U Mpeackazyembli scretndyeckuid addexr [11,12]. Tlpu
3TOM JIOCTHTHYTBIC pE3yJlbTaThl HE MOTYT paccCMaTpUBaThCs BHE KOHTEKCTAa aHATOMHYECKHX
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ocoOcHHOCTel manueHTa. Hawbonee OmaronmpusiTHbIE UCXOAbl OTMEYAIOTCS TIPH  YMEPEHHO
BBIPAXKEHHBIX BO3PACTHBIX M3MEHEHUSIX W JOCTATOYHOM KauyeCTBE MSTKUX TKaHEH, Torga Kak IpH
BEIpaXeHHOM Jedummre o0béMa 3(PPEKTUBHOCTH H30JIMPOBAHHOTO IEPEPACHIPEICIICHAS KHUPa
orpannueHa. B momoOHBIX ciydasx TpeOyercs pacmmpeHue oObEMa BMEIIATENBCTBA 32 CUET
JIOTIOJIHUTENBHBIX METOJI0B KOPPEKLIMU CpeaHel 30HbI auna [12,13].

[Toka3aTenu OCIIOKHEHUH B MPEICTABICHHON BHIOOPKE OCTAIOTCS HU3KMMH M COMOCTABUMBI C
JTaHHBIMU JUTEeparyphl. [Ipeobnananue TpaH3UTOPHBIX SBICHUN U PEIKas BCTPEYAEMOCTh KIIMHUYECKU
3HAQYUMBIX OCJIOKHEHUH, TAKUX KaK PETPAKIUS HIXKHETO BEKa WM CKIEPAIIbHOE IIO0Y, OATBEPKAAI0T
0€30MacHOCTh METO/Ia TIPHU COONIIOJCHUH TEXHUKU M aJICKBAaTHOM 0TOOpe manneHToB [13,14]. Baxuabim
SBIISIETCS TOT (PAKT, YTO CHUYKEHHE YACTOThHI MO3HUX ICTETUUECKUX 1e(PEKTOB JOCTUTaeTCsl HE TOJIBKO
3a cuéT caMOM TEeXHUKU Iepepacipe/ieleHus Kupa, HO U Onaromapsi COXpaHEHUI0 aHATOMUYECKON
LIETIOCTHOCTH CTPYKTYP HUKHETO BEKa.

OTnenbHOrO0 BHUMAHUSA 3aCITy>KUBAET POJib CyOBEKTUBHON OLIEHKU pe3ynbrara. B acreTnyeckoit
XUPYpPrul HUMEHHO BOCIPHUATHE MAIUEHTOM JOCTUTHYTOro 3(QeKTa SBISETCS ONPEIeIIIOmNUM
KpUTEpHUEM YCIICIIHOCTH BMemlareiabcTBa. [lomyueHHbIe JaHHBIE YKa3bIBalOT Ha Ooyiee BBICOKYIO
YIOBJIETBOPEHHOCTD y MALIUEHTOB, OPUEHTUPOBAHHBIX HA €CTECTBEHHBIN Pe3yibTat, YTO COIIACYETCs C
JAHHBIMU HCCJIEJOBAaHUM, MOAYEPKUBAIOUIMX 3HAYEHUE MPEAONEPAlUOHHOTO KOHCYIBTUPOBAHUS M
cornacoBaHus oxxujanuii [14,15].

Crnenyer y4uThIBaThb OIPAHMYEHHUS] TNPOBEAEHHOTO aHalIW3a, CBA3AHHBIE C IONEPEYHBIM
TU3aHOM  HCCIICIOBAHUS M HCIIOJNB30BAaHUEM CYOBEKTHBHBIX IIKaad oOleHkH. OTCyTcTBHE
CTaHJAPTU3UPOBAHHBIX HWHCTPYMEHTOB OILIEHKHM JCTETUYECKOTO pe3yabTara 3aTPyAHSET MpsIMOe
COMOCTABJICHHE JAaHHBIX C JAPYTMMH pa0OTamMHu, 4TO HEOJHOKPATHO OTMEUYAeTCd B COBPEMEHHOM
nuteparype [15,16].

Takum oOpa3oM, pacIIUpeHHAs HWXKHSS OnedaporuiacThka ¢ MepepactpeeicHueM JKupa
JEMOHCTPHUPYET BHICOKYIO KIMHUYECKYIO 3()pPEKTHBHOCTD U OIarONpHSITHBIN MPOQHiIb 6€30MaCHOCTH.
Pe3ynpraTel BMeIIAaTENbCTBA B 3HAYUTENIBHOW CTENEHU OIPEHCISAIOTCS MCXOAHOM aHaTOMMEM,
CTENIEHBIO BO3PACTHBIX HW3MEHEHHH U KOPPEKTHOCTHIO BBHIOOpA XUPYPTrUYECKOM TAKTHUKH, YTO
MOMUEPKUBAET HEOOXOAUMOCTh MHANBUYATU3UPOBAHHOTO TOX0/1a K JICYCHHIO.

3akJ/ilouenue

Pacmupennas HmwkHsIsS OnedaporiacTuka ¢ TepepacrpeiesieHueM OpOUTaIBbHOTO KUpPA
obecreurnBaeT HAJAEKHYIO KOPPEKLHUI0 BO3PACTHBIX HW3MEHEHUH MepHOpOUTaIbHOW O00MacTu c
dbopMupoBaHHEM YCTOWYMBOTO M aHATOMHUYECKH OOOCHOBAaHHOTO pe3ynbrara. MeToi Mo3BOJISET
yCTpAaHUTh JKUPOBBIE TPBDKU 0e3 co3maHus Jedunura oO0bEMa, BOCCTAHOBUTH KOHTYP
nH(paopOUTATHEHOM 30HBI U CIVIAJIUTh MEPEXO «HUKHEE BEKO—IIIEKa», YTO UMEET KIF0UeBOE 3HAYCHHE
JUTSL TOCTUKEHUSI €CTECTBEHHOTO BHEIIHETO BUA.

AHalu3 TOJNyYEHHBIX JaHHBIX IMOKa3bIBAET, UYTO HCXOJl BMEIIATEIbCTBA OMNpENEIsAeTCS HE
TONBKO BBIOpAaHHOW TEXHHKOM, HO W HCXOIHBIMH aHAaTOMHYECKHMMH YCIOBHSMH, a Takxke
KOPPEKTHOCTBIO  TMPEIONEPaAIlMOHHOTO  IUTaHupoBaHusa. Haubonee  cTaOWIbHBIE — Pe3ybTaThl
HAOMIONAI0TCS TIPU YMEPEHHBIX BO3PACTHBIX M3MEHEHMSIX, TOT/Aa KaK MPH BBIPAKEHHOW WHBOIIOLUU
MSTKUX TKaHed TpebyeTcs Oosee KOMIUIEKCHBIN moaxo/. YacToTa OCIoKHEHHH 0CTaéTcss HU3KOM, mpu
9TOM MpeoOnagaroT TPAH3UTOPHBIE TOCICONEPAMOHHBIE W3MEHEHUs, HE BIUAIOIIHE Ha
OKOHYATEJIbHBIM ICTETUYECKUN pPe3yJbTaT. YPOBEHb YIOBJIETBOPEHHOCTH MAIMEHTOB KOPPEIUPYET C
COOTBETCTBHEM JOCTHUTHYTOTO J3(PdeKTa HCXOJHBIM OXHUIAHUSAM, YTO TMOAYEPKUBACT 3HAYCHHUE
MPEI0NEePAIIMOHHOTO KOHCYIFTUPOBAHHUSI.

[IpencraBnenHple JaHHBIE MOATBEPXKIAIOT, UYTO TepepachpeneieHne OpOUTAIBHOTO KUpa
SBJISICTCST OOOCHOBAaHHBIM KOMITOHEHTOM COBPEMEHHOW HIDKHEH OnedaporiacTukd #u  JIOJDKHO
paccMaTpuBaThCsi B paMKax WHAWBUIAYATU3UPOBAHHOTO TMOAXOAa K XUPYPTHUECKOHW KOPPEKIUU
epuopOUTATEHOMN 30HBI.
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TPEHA HA ECTECTBEHHOCTb B MAMMOIIJIACTHKE: ITEPEXO/I K MAJIBIM
NMIIVIAHTAM U AHATOMUYECKHUM ®OPMAM.

Tykunoea Acenv Puwmamosna,

PhD, cmapwuii npenooasamens kaghedpwt snudemuonocuu u buocmamucmuxu HAO « Meouyunckuii
yHusepcumem Cemetiy,

Caoaszoexoe Huneusz Ceporcanosuu

Pezuoenm xagheopor nracmuuecxou xupypeuu HAO «Meouyunckuii ynusepcumem Cemetiy,
Kaszaxcman.

AHHoOTamusA. B mocienHue roibl B ACTETUYECKOHM XUPYPrUU OTMEUAETCS CMEICHUE
MPEANOYTCHUI TMAlMEeHTOK OT BBIPAXCHHOTO YBEIWYEHUsS O0bEMa TPydu K JAOCTHIKCHUIO Oojiee
€CTECTBEHHOT0 M TapMOHHUYHOIO pe3ynbrara. HecMOoTps Ha MIHMPOKOE pacupoOCTpPAHEHHUE
MaMMOIUJIACTUKH, OCTA€TCs HEAOCTATOYHO JAHHBIX O (pakTopax, OmpenesstolMX BHIOOpP 00béMa U
(hOopMBI UMITJIAHTOB.

Llenv uccnedosanus. V3yuuTb TPEANOUTEHUS KEHIIUH B OTHOUICHHMH O0bEMa U (HOPMBI
UMIUIAHTOB, a TAKXKE BBISBUTH (DaKTOPHI, BIUSIONINE HA BBIOOP €CTECCTBEHHOTO pe3ysibTara U YPOBEHb
YIIOBJIETBOPEHHOCTH ITOCIIE OTIEPALIUH.

Marepuajabl W MerToabl. [IpoOBENEHO MPOCIEKTUBHOE OJHOLEHTPOBOE OMMCATEIBHO-
AHAJIMTHYECKOE HMCCIIEIOBAHUE C HCIIOJIb30BAaHUEM AHOHMMHOIO aHKETUpOBaHUA. B umccinenoBaHue
BKJIFOUEHBI JKEHIIUMHBI B Bo3pacTe 18—55 ner, mimaHupyromme Wid MepeHECHINe MaMMOILUIACTUKY B
TEUEHHE MOCIEAHUX 5 JIeT. BhINOIIHEH OnucaTeNbHbli U CPABHUTEIbHBIA AHAIU3 JAHHBIX C OLEHKOM
BIIMSIHUSI BO3PACTa, MHJIEKCA MACChl TeJla, COUANBHBIX (DAKTOPOB U PEKOMEH/IAINI XUpypra Ha BEIOOD
MapaMeTpOB UMILIAHTA.

Pe3ynbrarbl. YCTaHOBICHO, YTO OOJIBIIMHCTBO MAMEHTOK MPEANOYUTAET UMILIAHTHI MAJIOTO U
cpenHero o0béMa, OPUEHTHPYSICh HAa COXpAaHEHWE €CTECTBEHHBIX MPOMOPIUU Tena. AHATOMUYECKas
dbopMa MMIUIAHTOB dYallle acCOIMUpPYeTcs ¢ Ooliee «HATypalbHBIMY pE3yabTaTOM, OJHAKO TaHHbBIE
JIUTEPATypbl HE NOATBEPXKAAKOT €€ OAHO3HAYHOIO KIMHUYECKOIO MPEUMYLIECTBA HAJ KPYIIIBIMU
UMIUIaHTamMHu. Bpibop mamueHTok  (opMupyercs TOA ~ BIUSHUEM COLMAIBHBIX Meaua U
mpo(ecCUOHANBHOTO KOHCYIBTUPOBAHUS, TPU OTOM pEHIAIONIyI0 pOJb HIPaeT COOTBETCTBUE
pesyabpTata MHAMBHAyaIbHBIM OXuIaHusM. Haubonee BbICOKas yIOBIETBOPEHHOCTh OTMEUEHA Y
MALMEHTOK, OPUEHTUPOBAHHBIX HA €CTECTBEHHBIN PE3YJIBTAT.

3akJ/uenue. CoBpeMeHHas MaMMOILTIaCTHKa XapaKkTepusyeTcs IEPEXOI0M K
MEPCOHATM3UPOBAHHOMY TOAXOAY, MPU KOTOPOM BBIOOp HMIUTIAHTA OMPEIENAETCS COBOKYMHOCTBIO
aHATOMMYECKUX M TOBEACHYECKUX (akTopoB. JlOCTHKEHHE ONTHUMAIBbHOTO JCTETHUYECKOTO U
(GYHKIIMOHAJIBHOTO  pe3yiabrara TpeOyeT TOYHOTO COINIACOBaHHS —OXUIAHWM TAIllMeHTKH U
BO3MOKHOCTEN XUPYPrUYECKON KOPPEKLIUH.

KirwueBble caoBa: ayemeHmayuoHHas MAMMONIACMUKA, €CMeCmMEeHHbIU — pe3yibmam,
aHamomuyecKue UMNIAHmMyl, Kpyaible UMNIAHMbL, 00bEM UMNAAHMOS8, ICMEMU4ecKas Xupypeusl.

BBenenue. B nmocnennue necatuiieTrs SCTETHYECKast XUPYPrusl MOJIOUHOM JKeJie3bl peTeprena
3HAYUTENBHYIO TpaHCHOPMAIIMIO, OTPAKAIIYI0O HW3MEHEHHE TapaJurMbl BOCIPHUATHS SCTETUKH
KEHCKOro Tena. Eciu panee JoOMUHUpPOBaja TEeHISHIUS K YBEJIUYEHUIO 00bEMA Py, TO B HACTOSIIIEE
BpeMs HaOIFOaeTCs yCTOWYWBBIA CABUT B CTOPOHY JIOCTHIKEHHUS €CTECTBEHHOTO, aHAaTOMHUYECKH
TapMOHUYHOTO pe3yJibTaTa, COOTBETCTBYIOIIETO WHIWBHIYAJIbHBIM OCOOCHHOCTSAM TAIUCHTKH.
JlaHHBIN TpEeHI TONTBEPXKAACTCS KaK KIMHUYCCKUMH HAOMIONCHHUSAMHU, TaK U aHATUTHYECKUMH
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MCCIICIOBAaHUSAMH, JIEMOHCTPUPYIOLIMMHU POCT CIPOCAa Ha UMIUIAHTHI Majoro M CpeaHero oobéma, a
TaK)Ke Ha aHaTOMHUYECKUe (HOpMBbI, MO3BOJISIOMINE BOCTIPOU3BECTH (PU3UOIOTUYHBIN KOHTYP MOJIOYHON
xKenessl [1, 2].

CoBpemMeHHbIE ~ TOAXOABI K  MaMMOIUIACTUKE  OCHOBBIBAIOTCSI ~ Ha  IPUHLMIAX
MEPCOHATM3UPOBAHHON MEIUIIUHBI, I7Ie BHIOOP MMIUIAHTA ONPEAETSeTCS HE TOJIBKO aHATOMHUYECKUMHU
XapakTepucTukaMu (00bEM TKaHEH, IIUpPUHA TPYAHON KIETKH, COCTOSHUE KOKHOTO IOKPOBA), HO U
BO3pacTOM, O0pa3oM J>KW3HHU, NPOPECCHOHATBPHONW AKTUBHOCTBIO M OICTETUYECKHUMH OXUIAAHUAMHU
naruenTky [3]. CymecTBeHHOE BIMSHUE Ha (OPMUPOBAHHUE 3TUX OKHMJAHHMI OKA3bIBAIOT COI[MAIBHBIC
Menua, nomynsipuzanus «natural look» B scTeTHUeCKON XUPYpruH, a TakKe KOMMYHHMKALUS MEXKIY
NAIMEHTOM U XMPYProM, 4To (POPMUPYET HOBBIHA TUII 3aIIPOCOB, OPUEHTHUPOBAHHBIX HA JIOJTOCPOYHBIN
Y MAKCUMAJIbHO €CTECTBEHHBIN pe3ynbrar [4].

HecMoTpss Ha mIMpOKOE pacHpOCTpPAHEHHE AAHHOM TEHIEHLMH, B JMTEPAType COXPaHAETCS
Ae(QUUUT CHUCTEMAaTU3UPOBAHHBIX IAHHBIX, OTPAXKAIOUMX pPEaJbHbIE NPEANOYTEHUS MALUEHTOK U
GbakTopbl, omnpeAensAromIMe BbIOOP 00bEMa M (QOPMBI MMILJIAHTOB. bBOJBIIMHCTBO JOCTYIHBIX
UCCJIENOBAHUN COCPEJOTOYECHBI HA TEXHUYECKUX aCIIEKTax ONEPALMH U OLICHKE KIMHUYECKUX UCXOO0B,
TOrJja KaK MOBEJEHYECKUE M MOTHBALMOHHBIE (DAKTOPBI OCTAIOTCS HEOCTATOYHO M3Y4YEHHBIMU [5, 6,
7]. OTO OrpaHMYMBAET BO3MOXXHOCTH pa3pabOTKH CTaHIAPTU3UPOBAHHBIX PEKOMEHIALNN U YCIOKHSIET
IIPOLIECC IPUHATHS PEILIEHUIN B KJIMHUYECKOM ITPaKTHKE.

B 3TOM KOHTEKCTE 0CO0YI0 3HAYMMOCTh IPHOOPETAET MCII0JIb30BAaHUE METOJIOB AaHKETUPOBAHUS,
MO3BOJISIFOIIMX TIOJyYUTh HEMOCPEACTBEHHYI0 WH(GOpPMANUI0 OT TMAIMCHTOK, BBIBUTH KIFOUECBBIC
JE€TEPMUHAHTBl BbIOOpAa M OLEHUTHh YPOBEHb YIOBJIETBOPEHHOCTU pe3yJbTaTaMu XUPYPIUUYECKOTO
BMeIIATeIhCTBA. Takol TOAXOJ COOTBETCTBYET COBPEMEHHBIM TpeOOBaHHMSIM K patient-reported
outcomes W TMO3BOJSIET HMHTEIPUPOBATh CYOBEKTHBHBIE MApaMETPhl B KIMHHYECKYIO OILICHKY
3¢ EKTUBHOCTHU ICTETUICCKUX OTEPALIHH.

Takum 00pazoM, H3ydyeHHE NPEANOYTCHHH S>KCHIIUH B OTHOIICHHH 00bEMa U  (POpMBI
UMIUIAHTOB B YCIIOBHMSIX PacTyIlEro TPEHJa Ha €CTECTBEHHOCTb IPEJCTaBiseT co00il akTyalbHOE
HalpaBJieHUE MHCCIEOBaHUIl, HalpaBlIeHHOE Ha yNIyOleHue MOHMMaHud (DakTopoB BbIOODA,
ONTHMHU3ALNIO XUPYPTUYECKOW TAKTUKH U MOBBIIIEHUE KaueCTBa OKa3bIBA€MON MEAUIIMHCKON MOMOIIU
B 00J1aCTH ACTETUYECKOU XUPYpPTHUH.

MarepuaJyibl M MeToabl McciaegoBanus. HacTosiiee uccienoBanue BBIIOIHEHO B (opMmare
IIPOCIIEKTUBHOIO OIHOLICHTPOBOTO OIMCATEIbHO-AHAJUTHYECKOTO HCCIEJOBAHUS C NPUMEHEHHEM
AHOHMMHOI'O aHKETHPOBAaHMs, HAIPABICHHOIO HA M3y4YEHHE INPEANOYTEHUH KEHIIUH B OTHOILLIECHUU
o0béMa U (OpMBI HMMIUIAHTOB MpPHU MAMMOILIACTUKE B KOHTEKCTE COBPEMEHHOrO TpeHJa Ha
€CTECTBEHHOCTb.

OOBEKTOM HCCIIeIOBaHMS SBISUTUCH XKEHIIMHBI B Bo3pacTe oT 18 mo 55 ner, oOpatuBIMecs 3a
KOHCYJIBTAllUEH IO TOBOJY YBEIMUYEHHUS MOJIOYHBIX JKEIE3 WIM IEpPeHECHIME MaMMOIUIACTUKY B
TEYEHHE TOCIeNHMX S5 JeT. B wuccienoBaHMe BKIOYANUCh MAMEHTKH IPH  HAIUYUHU
MH(GOPMHUPOBAHHOTO J0OPOBOJILHOTO coIvlacusi Ha ydactue. KpuTepusiMu MCKIIOUEHUS CIYXKHUIU
PEKOHCTPYKTHUBHBIE BMEIIATENBCTBA M1OCIE MAaCTIKTOMHUH, BBIPAXKEHHBIE NICUXUUECKHE PAaCCTPOMCTBA,
BKJIIOYasi TO03peHne Ha aucMoppodobHio, a Takke HEBO3MOXXHOCTb KOPPEKTHOTO 3arllOJHEHUS
AHKETBHI.

HaGop yyacTHUKOB OCymIeCTBISUICS Ha 0a3e MPO(UIBHBIX KIIMHUK ICTETUYCCKOU MEIUIMHBI, a
TaKKe IOCPEICTBOM OHJIAWH-TIATGOpPM €  COONIOIEHMEM MPHUHIMUIIOB JOOPOBOJBHOCTH U
aHoOHMMHOCTH. Ha mepBom »sTame QopmupoBanack CTPYKTypa aHKETbI, BKJIOYaromias OJIOKH,
oTpaxarolue jaeMorpaduyeckue XapakTepUCTUKU (BO3pAcT, MHAEKC MAacChl Tela, PO 3aHATHM),
KJIMHUYECKUE TMapaMeTpbl (HaJu4yMe WIM OTCYTCTBHE OIEPATUBHOTO BMENIATEIbCTBA), a TaKXKe
MpEINoYTeHHs] B OTHOIIEHMM O0bEMa HMIUIAHTOB (Mayble, CpeAHHE, KpyIHbIE), UX (OPMbI
(amaroMu4ecKkass WM KpyIyiasi)) U KPUTEPUEB BOCIIPHUATHS «ECTECTBEHHOTO» pe3ynbrara. OTIenbHbII
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paszen ObUT MOCBSIIEH OIEHKE (PaKTOPOB, BIUSIOUIMX HA BHIOOP, BKIIIOYAS POJIb COLMAIBHBIX MEIHA,
pEKOMEHAALNN XUpypra U HHAUBUAYAIbHBIX 3CTETUUECKUX OXKUAAHNM.

[Tocne 3aBepmieHHst »Tama cOopa MJAaHHBIX MPOBOAMIACH NpPEABApUTENbHAs 00paboTKa
nHGOPMALINH, BKITIOYAIONIAS IPOBEPKY MOJIHOTHI M KOPPEKTHOCTH OTBETOB, KOIUPOBAHHUE MTEPEMEHHBIX
U 00pabOTKy NpPOMyIIEHHBIX 3Ha4eHWd. CTaTHCTUYECKHH aHalW3 HOCWJI IPEUMYIECTBEHHO
ONMCATENIbHBIA XapakTep M BKJIKOYAN pPacdy€T YacCTOTHBIX PACIpPEICICHUN, CPENHMX 3HAYCHUH U
NMara3o0HoOB IOKa3arenel. [l cpaBHUTENBHOIO aHaiM3a MHOArpyHn (MAlMEHTKH, IepeHEcLIne
ONEPALMI0 M IUIAHUPYIOIIUE BMEIIATEIbCTBO; BBHIOOP Pa3NUYHBIX O00BEMOB M (OPM HMILIAHTOB)
HCIOJIb30BAINCh METOJbl COIOCTABJIEHUS NPOLEHTHBIX JO0JIEH W BBIBICHUSA pa3IUuuid MExay
rpymnamu.

JIONOTHUTENBHO MPOBOIMWICS KOPPENSALMOHHBIM aHAJIN3 JUId OLIEHKHU B3aUMOCBS3€H Mexay
BO3PACTOM, MHJIEKCOM Macchl Tejla ¥ IPEANOYTEeHUAMH MALMEHTOK, a TaKKe MHOTO(GaKTOPHBIM aHaIu3
C LIeJIbIO BBISIBIIEHUS HE3aBUCUMBIX (PaKTOPOB, BIUSIOIIUX HA BEIOOp 00Jiee €CTECTBEHHOIO Pe3yJIbTara.
ITony4yeHHble JaHHbIE CHUCTEMATH3UPOBAIUCh B BHAE TaOMUMLl W TpapuUuUecKUXx Mojesnen Juisd
MOBBIIIEHUS HAIVISIIHOCTU ¥ UHTEPIIPETUPYEMOCTH PE3YJIBTATOB.

Bce oranbsl  uccnenoBaHMs  IOPOBOAMIMCH C  COOJIIONEHUEM HPUHIMUIOB  OMO3THKH,
KOH(UIEHIMAIBHOCTH U @aHOHUMHOCTH JAaHHBIX, O€3 MPUBJICUEHHs BHEIIHETO (PMHAHCUPOBAHUS U IPU
OTCYTCTBUM KOH(IMKTA HHTEPECOB.

Pesyabrarbl MccienoBanus. MaMMOIUIaCTHKAa COXPAaHSAET BBICOKYIO BOCTPEOOBAaHHOCTD,
OJTHAKO ICTETHYECKHE OXKUJAHUS MAIMEHTOK IMOCTENEHHO CMEUIAIOTCSl OT BBIPAKEHHOTO YBEIMUEHUS
o0béMma K Ooiee MPONOPIHOHAIILHOMY M €CTeCTBEHHOMY pe3yibrary. [lo nanaeiv ISAPS, yBennyenune
Ipyad oCTaércst OMHOW M3 HAanbOoJIee YacTO BHIMOIHAEMBIX ICTETUUYECKHUX ONEpauii B MUpE, IPU STOM
54% mnpouenyp HpUXOAUTCS HA BO3pacTHyro rpymmy 18-34 jer, 4To mogu€pKkuBacT 3HAYUMOCTH
W3y4YEHUs MPEANOYTEHUI UMEHHO Yy MOJIOABIX M COLMAIbHO aKTUBHBIX MalueHToK [8]. B otuére ASPS
3a 2024 rox TakXe OTMEYEHO, YTO YBEJIMYEHHE TPYAU C UCIOIb30BAHUEM MUMILIAHTOB OCTAETCSA OAHOU
U3 BEAYLIUX XUPYPrHMUECKHUX MPOLENyp U JIEMOHCTPUPYET HeOOIbIION pocT mo cpaBHeHuto ¢ 2023
romom [9].

Br160op 00bEMa nMIuIaHTa BCE yalle onpeAesseTcs He )KeJaHHeM MaKCUMaJIbHOTO YBEIHUYEHUS
Ipydd, a CTPEMJIEHUEM K TapMOHMM C TEJIOCIOXKEHHEM, COXPAaHEHHIO €CTECTBEHHOIO CHIIydTa U
CHIDKEHHUIO PUCKA BU3YAJIbHOM «IIEPEKOPPEKIMI». B KIMHNYECKON MPaKTHKE 3TO MPOSIBISIETCS POCTOM
UHTEpeca K MalbIM U CPEeJHMM 0O0BbEMaM HMIUIAHTOB, OCOOEHHO Yy MAaIMEHTOK acTEHHYECKOro U
HOPMOCTEHMYECKOTO TEIOCIOKEHHSI, A1l KOTOPhIX Ype3MEpHBI 00bEM MOXKET HapyllaTh MPONOPLUU
IpPyOHOM KIETKM W IOBBILATh PUCK HEyHNOBIETBOpEHHOCTH pesynsratoM [10]. Ilocne mepeuunOM
ayrMEHTAllMOHHOW MaMMOIUIAaCTUKM HauOojee BBIPAKCHHOE YIydIIEHHEe OTMEYalloCh MO MIKaJlaM
YAOBJIETBOPEHHOCTH TPYIBIO M MCUXOCOLUATIBHOIO O1aronoiaydus, npuuéM 3hGeKT coXpaHsucs Kak
yepe3 | rof, Tak u yepe3 4 roja HaOMOAEHUA. DTO YKa3bIBAET, UTO JOJITOCPOYHAs YAOBIETBOPEHHOCTh
3aBUCUT HE TOJIKO OT yBEJIHUYEHHUs] 00bEMa, HO U OT COOTBETCTBHS PE3yJIbTaTa UCXOAHBIM OKUJAHUAM
namueHTku [11].

OtnenbHoe 3HadeHWe wuMmeeT (opma uUMIIAHTa. B pamkax 3asBIEHHOTO IPOTOKOJA
HCCIIEIOBaHUSA OCOOBIH HMHTEpec MPEACTaBIseT CPAaBHEHUE AHATOMHUYECKHUX M KPYIIIBIX HMMIUIAHTOB,
MOCKOJIBKY HMEHHO aHaToMHuueckass (opMa dYacTo BOCIHpHUHUMAeTcs MallMeHTKaMU Kak Oosee
«ectectBeHHas» [12]. OpHako JaHHBIE MEXKIYHAPOIHBIX HCCIECIOBAHWUN TMOKA3bIBAIOT, UTO
KJIIMHUYECKOE BOCIPUITHE €CTECTBEHHOCTH pe3yibTaTa He BCerja HampsMyl 3aBHCUT TOJBKO OT
dbopmbl  wmmrutanta. B uccnemoBanmm  Bletsis uw  coaBT.  OueHmBanach  CIIOCOOHOCTH
Henpo(deccHuOHAIBHBIX M MpodeccHOHaIbHBIX HaOIonaTesell OTINYaTh pPEe3YJbTaThbl yBEIHUEHUS
Ipyad € KPYDJIBIMH U aHAaTOMUYECKUMH HMMIUIAHTAMH; aBTOPbI MOKa3aji, 4YTO pa3iudeHue (Qopmbl
MMIUIAHTAa TI0 BHEIIHEMY pe3yJbTary ObuIo orpaHudeHHbIM [13]. DTo BaxxHO AN MHTEpHpETaluu
PE3yIbTATOB: «ECTECTBEHHOCTH) OIpPENEseTcs] HE TOJIbKO (OpMOM HMMILIaHTAa, HO W MPaBUIBHBIM
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nogbopoM o00bEMa, IIMPUHBI OCHOBAaHUS, MPOCKIUH, IUIOCKOCTH YCTAaHOBKHM U KayeCTBOM
MSATKOTKQHHOTO MOKPBITHSI.

[lpu ananmusze QaxkTOpoB, BIUSIONIMX Ha BBIOOP MAIMEHTOK, 0CO00E MECTO 3aHHMAIOT
conpasbHeie Meaua. ConuaabHbIE CeTH CYIIECTBEHHO BIMSIOT HAa WH(GOPMHUPOBAHHOCThH MALIMEHTOK H
NPUHATHE pelieHuss o0 yBeNW4yeHuu Tpynu, npuuéM Instagram Obi1 00O3HA4YeH Kak HauOoiee
3HauMMas IulaTGopMa. OTO TOATBEPXKAAET THUIOTE3y IMPOTOKOJIa O TOM, YTO COBPEMEHHBIE
ACTETUYECKHE TMPEeanouTeHus: (OPMHUPYIOTCS HE TOJIBKO B MEIUIMHCKOM cpene, HO U MOJ
BO3/ICHCTBHEM BH3yallbHOTO KOHTEHTa, OJIorepoB, MyOJIWYHBIX O0Opa3oB U JIEMOHCTPALUU
MOCJICONEPALMOHHBIX PE3YJIBTATOB B COIMANBHBIX ceTsX [14]. IIpu 3ToM BiIMsiHUE COLMATBHBIX Meara
UMEEeT JBOWCTBEHHBIM XapakTep: C OAHOM CTOPOHBI, OHHM IIOMOTalT IALUUEHTKE JIydYlle
chopMyIUpOBaTh JKEJIAEMbIH pPEe3yJbTaT, ¢ APYyrod CTOPOHBI MOTYT CO3/1aBaTb HEPEAIUCTHUYHbIC
OXMJIaHHsI, 0COOEHHO IIPU OTCYTCTBUM NMPO(HECCUOHATBHON KOHCYIBTAIUH.

OneHka yIoBJIETBOPEHHOCTH PE3YIbTATOM SIBIISIETCS KIIOYEBBIM KOMIIOHEHTOM COBPEMEHHBIX
uccaenoBanuii B acrerndeckot xupyprud. BREAST-Q paccmarpuBaercs kak OauH W3 HamOoJjee
BAJIMJHBIX MHCTPYMEHTOB Il OLIEHKU patient-reported outcomes mocie onepauuii Ha MOJIOYHOMH
xene3e. Hopmarusueie nanasie BREAST-Q Augmentation module, noinydyennsie Durham u coast. Ha
BbIOOpKe Oosee 1200 sxeHIIMH, TOKa3alIu, 4To (PU3nYecKoe OIarornoiryuue MOKeT CHIXKATbCs B PAHHEM
MIOCJICONIEPALMOHHOM TE€pPHOJIe, HO NMPHUOIM3UTENBHO K 6 MecsAllaM BO3BpALIAeTCs K HOPMATUBHBIM
3HauYEHUSIM. DTO MOAUEPKUBAET HEOOXOJUMOCTh OLIEHKH YIOBJIETBOPEHHOCTU HE TOJBKO Cpasy IOCIe
olepal, HO U B OTJAJIEHHBIE CPOKH, KOIJa 3aBEpLUACTCS ajanTalus TKaHEeHd U CTaOWUIM3UpyeTcs
CyOBEKTHBHOE BOCIIpUATHE pe3ynbTara [15].

B uccnenoBanusix, ucnonpsdytomx BREAST-Q, ycTtoiiunBO mNoAaTBEp)KAaeTcs YIydlICHHE
VIOBIETBOPEHHOCTH  TPYAbIO, ICHUXOCOIMAIBHOTO H  CEKCYaJIbHOTO  OJaromoiydusi  Iocie
ayrMEHTallMOHHOW MaMMoruiacTuku. Tak, B pabore Alderman u coaBt. Kpynueie pasmepsr 3¢ dekra
OBUIM OTMEYEHBI [T YIOBIETBOPEHHOCTHU TPYABIO M TICHXOCOUAIBHOTO Onaromoirydus yepes 1 rox, ¢
COXpaHEHUEM TIOJIOKHUTEIHLHOTO pe3yibrata depe3 4 roma [16]. DT maHHBIE 0COOCHHO BAaXKHBI JIJIS
HACTOSIIETO MCCIIEI0BaHus, MOCKOJIbKY MO3BOJISIOT pacCMaTpUBaTh €CTECTBEHHBIM pe3yJbTaT HE Kak
CYOBEKTHUBHBIN ACTETUYECKUN TPEHJ, a KaK (aKkTop, MOTEHIMAIbHO CBSA3aHHBIN ¢ Oosiee yCTOHYMBOMN
YIOBJIETBOPEHHOCTHIO MAIIMEHTKH M JIy4dlled INCHXO03MOLMOHAIBHOM ajanTaiueil mocjie omnepanuu
[17].

CoBpeMeHHbIE JaHHBIE TaK)K€ YKa3blBAlOT Ha BO3PACTAIOUIYI0 DPOJIb MPEAONEPAllMOHHOTO
MOJEIIMPOBAHMSI M PEAINCTUYHOM BU3yaJIM3allUd pe3ynbrara. TpEéXMepHas CUMYISIIUS MOXKET
UCIIOJIB30BaThCsl JUISl COMNOCTABIEHUS OXHMAAHUN MALMEHTKH C PEaJbHBIM IOCIECONEPAOHHBIM
pe3yabTaTOM M NOBBILIEHMS YIAOBIETBOPEHHOCTU. [[s1 TEMBI €CTECTBEHHOM MaMMOIUIACTHKU 3TO
uMeeT 0coboe 3HaueHHe, MOCKOJIbKY MallMeHTKH YacTO OIMMCHIBAIOT JKENAEMBIH pe3ysbTaT OOIIMMHU
KaTETOPUSMHU: «HATypaAJIbHO», KTAPMOHUYHOY», «HE CIHUIIKOM 3aMEeTHO». 3D-MonennpoBanne momoraer
NepeBECTH 3TH CyObEKTUBHBIE OXXKMJaHMs B Oojiee KOHKPETHbIE MapaMmeTpsl BblOOpa mMmIuiaHTa [18,
19].

Takum 00pa3om, pe3ynbTaThl aHAIKU3a MEXTyHapOIHOM JTUTEepaTyphl HOATBEPKAAI0T OCHOBHYIO
TUIOTE3y MCCIEAOBAaHUA: COBPEMEHHBIE MAlMEHTKH BCE 4Yalle OPUEHTHPYIOTCS Ha YMEPEHHOE
yYBEJIMUEHUE TpPYIU, €CTECTBEHHbIE KOHTYpPbl W HMHAMWBHUIYaJIbHBIM MOAOOpP HMIUIAHTA C Y4ETOM
BO3pacTa, TeJIOCIOXKEHUs, 00pa3a KU3HU U BU3yaIbHBIX OoxuaaHuil. [Ipu aTom anatomuueckast popma
NEHCTBUTENBHO aCCOLMUPYETCS C Heed eCTEeCTBEHHOCTH, OJHAKO JOKa3aTesbHas 0a3a MOKa3bIBAET,
yTo cama 1o cebe ¢dopmMa HMMIUIAaHTa HE SBISIETCS €IMHCTBEHHBIM ONPEAENAIoNmUM (aKTOpoM
ACTETHYECKOTO pe3yibpTara. bojiee 3HaUMMBIM SIBISETCS KOMIUIEKCHBIN MOIXO0/, BKIIOYAOIINI TOYHBIN
noadop oO0béMa, MPOEKLNH, MIMPUHBI UMILIAHTA, MJIOCKOCTH YCTAHOBKH, OLIEHKY MSTKUX TKaHEW U
KaueCTBEHHYI0O KOMMYHHUKAllMI0O Mexay xupyprom u mnauueHtkoi. Jlanusie BREAST-Q
MOATBEPKIAIOT, YTO YAOBJIETBOPEHHOCTH MOCIIE MAMMOIIJIACTUKH BO MHOTOM 3aBHCUT OT COBIMAJICHUS
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pesyabrata C OXHIAHUSAMH, a BIUSHUE COLMAJbHBIX MEAMA JENAeT MPeAoIepallMOHHOE
KOHCYJIBTHPOBAaHUE OCOOCHHO BaYKHBIM KOMIIOHEHTOM COBPEMEHHOW ACTETUUECKOW XUPYPrHUH.

OOcyxaenue. IlomydyeHHblE JaHHBIE IOATBEPXKIAIOT YCTOMYMBBIA CABUT B CTOPOHY
YMEPEHHOTI'0 yBEJIIMYEHUSI TPYAHU U CTPEMIIEHUS K €CTECTBEHHOMY PE3YJIbTary, IPHU KOTOPOM KIIFOUEBOE
3HaU€HHE HWMEeT He CTONbKO (opMa HMIUIAHTA, CKOJIBKO €ro COOTBETCTBUE aHATOMUYECKUM
napamerpam nanueHTKu. OTCyTCTBUE YOSIUTEIbHBIX PA3INYMA MEXKTy aHATOMUYECKUMH U KPYTIIBIMU
MMIUIAHTaMH B DS UCCICNOBAHUM IOMYEPKUBACT POJIb KOMIUIEKCHOIO IOAXOJA, BKIIOYAOLIETO
00BbEM, MPOEKIINIO, TNIOCKOCTh YCTAHOBKU M KAY€CTBO MATKUX TKaHEH.

Br16op manmenTok (opmupyercss Moa BIMSHUEM COLMAJIBHBIX MEAHA, OIHAKO PELIAIOIIUM
octaércs npodeccuoHaabHOE KOHCYJIBTUPOBAHKE, MO3BOJIAIOLIEE CKOPPEKTUPOBATh OxuaaHus. bonee
BBICOKasl YJOBJIETBOPEHHOCTb HAONIOAAETCsl IPU OPUEHTALMM Ha €CTECTBEHHBIH pe3yiasTar Hu
COBIIAICHUU MPEIONEPALMOHHBIX OXKHMIAHUHM ¢ UTOTOBBIM 3P HEKTOM.

Takum  0o0pa3oM, COBpEeMEHHas MaMMOIUIaCTHKa TpedyeT  MepCOHATU3UPOBAHHOIO
IUIAHUPOBAHMS U TOYHOW KOMMYHHUKAIUH C ITaLMEHTKON, YTO MO3BOJISAET MOBBICUTH MIPEICKAa3yeMOCTh
pe3yabTara U CHU3UTh PUCK HEYIOBJIETBOPEHHOCTH.

3akirouenue

CoBpeMeHHass ayrMEHTAllMOHHAsE MaMMOILUIACTHKA JEMOHCTPUPYET YCTOMYMBBIN IEPEXOA OT
OpHEHTAlMM Ha MaKCHMaJIbHOE YBEIMUYEHHE 00bEMA K JOCTUIKEHUIO aHAaTOMUYECKH 00OCHOBAaHHOTO U
€CTECTBEHHOro pe3yibrara. [lomydyeHHblE NaHHBIE NOATBEPKAAIOT, YTO IPEANOYTCHHUS NALMEHTOK
CMEILAIOTCA B CTOPOHY MajblX M CPEJIHUX MMIUIAHTOB, a KJIIOYEBBIM KPUTEPUEM BbIOOpA CTAHOBUTCS
TapMOHHUSI C TEJIOCIOKEHUEM U MHAUBUIyaJIbHBIMU OCOOEHHOCTAMH, a HE aOCOIIOTHBIA 00BEM.

dopMa UMIUIAHTA, HECMOTPS Ha PACIIPOCTPAHEHHOE BOCIIPUATHE AaHATOMUYECKUX MOJEIIECH KaK
Ooslee «HATYpalTbHBIX», HE SIBISIETCS CaMOCTOATENBHBIM (PaKTOPOM, OIPEIEIISIONINM JCTETHUECKUI
pesynbrar. Utor omepammu (HOpMHpPYETCs KOMILIEKCOM IapaMeTpoB, BKIIOUas O0BEM, MPOEKIHUIO,
XAapaKTEPUCTUKH MATKUX TKaHEH M TEXHUKY ycTaHOBKH. CyIllIeCTBEHHOE BIIMSHUE Ha BbIOOD
OKa3bIBAIOT COLMAJIBHBIE MEIHMA, OJHAKO OKOHYATEJIBHOE PEIECHHE U YPOBEHb YIOBJIECTBOPEHHOCTU B
3HAYUTEIBHOM CTETIIEHHU 3aBHUCST OT Ka4eCTBA MPEJONEPALMOHHOTIO KOHCYJIIETUPOBAHUS U COIIACOBAHMS
OKHJTaHU.

Hcnonp3oBaHue BaIUIMPOBAHHBIX HHCTPYMEHTOB OLIEHKH Ka4eCTBa >KU3HHU MOATBEPKAAET, YTO
MaMMOIIJJACTUKA CONPOBOXKAAETCS BBIPAKEHHBIM YIYUYIIEHUEM IICHXOIMOLMOHAIBHOIO COCTOSIHUS U
YAOBJIETBOPEHHOCTH BHEIIHUM BHJOM, OCOOCHHO NpPU OPHUEHTAIlMM Ha €CTECTBEHHBIH pe3yNbTar.
Takum 006pa3zom, nepcoHaIM3UPOBAHHBINM MOAXO/, OCHOBAHHBIA Ha aHATOMUYECKUX U MOBEIEHUYECKUX
(bakTopax, SBJIAETCS KIIOUYEBbIM YCIOBUEM JOCTH)KEHUS ONTUMANBbHBIX KIMHUUECKUX U ICTETUYECKHUX
HCXOJIOB.
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3CTETHYECKHUE OIEPALIMH Y MAIIMEHTOB MOCJIE 3HAYUTEJIBHOMN IIOTEPHU
BECA: COBPEMEHHBIE ITOJXO/JbI K KOHTYPHOM XUPYPI U

Tykunosa Acenv Pumamosna,

PhD, cmapwuii npenooasamens kaghedpwt snudemuonocuu u ouocmamucmuxu HAO « Meouyunckuii
yuugepcumem Cemeiiy,

Cexcenoaes Kyanviu Cepukosuu

Pezuoenm xagheopor nracmuuecxou xupypeuu HAO «Meouyunckuii ynusepcumem Cemetiy,
Kaszaxcman.

AnHoTanus. B craree npencrasieH 0030p COBPEMEHHBIX MOIX0/I0B K KOHTYPHON XUPYpPIUH Yy
MAUEHTOB MOCJIe 3HAYUTEIbHOM TMOTEpPH MAaCChl Tena. AKTyaJbHOCTh TE€MbI OOYCIIOBJIEHA POCTOM
yrciia 6apuaTpuyeCcKux BMEIIATENbCTB U YBEIMYSHUEM YaCTOThI MOCTIIOXYAATEIbHON KOXKHO-KUPOBOM
U30BITOYHOCTH, KOoTOpas COIIPOBOXKIAETCS ICTETHUUECKUMH, (byHKIMOHATBHBIMU u
MICUXO03MOIIMOHANIBHBIMU HAPYIICHUSIMH.

PaccmoTpeHbl OCHOBHBIE BBl XHUPYPTUYECKOW KOPPEKIUH, BKIIOYas aOJOMUHOILIACTHKY,
UUPKYJSIPHBIA TUGTUHT Tena, OpaxuoIuiacTUKy, (PeMOpOIIacCTUKY U KOPPEKIIUI0 MOJIOUHBIX Kemnes.
Oco0oc BHHMaHWE YJIEICHO CPaBHCHHIO KOMOWHHPOBAHHBIX M JTAIHBIX BMEIIATEIHCTB, aHAIHU3Y
OCIIO)KHEHUH, (akTopaM pUCKAa U COBPEMEHHBIM METOAAM CHIDKCHHS TPaBMATHYHOCTH OIEPAIIHN.
[Toka3zaHo, YTO KOHTYpHAsT XHUPYPTHUS CIOCOOCTBYeT YIYUYNICHHIO BHEIIHETO BHJA, (U3HUYECKOTO
koM(popTa, CONMATHLHON aganTaluy U Ka4eCTBa KU3HU MAIlMCHTOB. [Ipy 3TOM ONTUMAaIIBHBIN pe3yabTarT
TpeOyeT WHIWBUIYAJIBHOTO BBIOOpAa TAKTUKH, IPEIONEPANMOHHON CTAa0MIM3allMd MacChl Tena M
THIATEITFHON OIICHKU XUPYPTrUYSCKOTO PHUCKA.

CoBpeMCHHBIC J[aHHBIC TIOATBEPKAAIOT, UYTO HaWOOJIee TIEePCIEKTUBHBIM HaMpaBICHHEM
SIBIIIETCS TIEPCOHAIM3UPOBAHHAS KOHTYpPHAs XUPYPTHUS C HCIOJIB30BaHHEM MOAU(DHUIIMPOBAHHBIX
TEXHHK YIITUBAHWS, YMCHBIICHUS TKAHEBOW OTCIIOMKYU M JTUTIOMOJICITHPOBAHHUS.

KuaroueBble cioBa: nocmbapuampuueckue nayuenmoel, KOHMYPHAS —Xupypeus meia,
aboomMunonIacmuxa, YUPKVIAPHBIU aumune, bpaxuoniacmuxa, gemoponnacmuxa,
KOMOUHUPOBAHHbIe —onepayul, >SMmManHvle eMeuamenbcmed, HnocileonepayuoHtble OCI0MHCHEeHUs,
JIUNOMOOENUPOBAHUeE.

Beenenne. Poct pacnpoCTpaHEHHOCTH OXHUPEHHMSI BO BCEM MHPE M IIHPOKOE BHEIPEHHE
O6apuaTpUUYECKON XUPYPrUM MPHUBEIU K CYLIIECTBEHHOMY YBEIMUYEHMIO YUCIA MAllMEHTOB, JOCTHUTIINX
3HauuTenpHOW motepu Mmaccel Tena (3IIMT). Ilo gaHHBIM COBPEMEHHBIX SMUIEMHOJIIOTHYECKHX
uccnenoBanuid, 10 70-80% manueHTOB mocie OapuaTpUUeCKUX BMEIIATENCTB CTAJIKUBAIOTCA C
BBIPR)XKEHHON KOXKHO-XKHPOBOH M30BITOYHOCTBIO U AepopMalieil KOHTYpoB Teja, 4To (OpMHUPYET Kak
ACTETUYECKHE, TaK U (PYHKIMOHATIBbHBIE Tpodaemsl [1,2].

ITocrie 3HAUMTENIBHOTO CHW)KEHHS MacChl Te€la IPOUCXOAUT BBIPAXKEHHOE IE€PEPACTSHKEHUE
KOXKH, yTpara e€ 3JaCTUYHOCTH, a TaKKe U3MEHEHHs] B CTPYKType IMOJIKOKHO-)KHPOBOM KIJIETYATKU U
dacuuanbHbIX CTPYKTYp. OTH HU3MEHEHHUSI HOCAT HEOOpaTUMBI XapakTep, 4YTO OrpaHUYMBaeT
3¢ (GEeKTUBHOCTh KOHCEPBAaTUBHBIX METOJOB KOPPEKLUHU U JIETAeT XUPYPTruuecKoe JIEYeHHEe OCHOBHBIM
MOAXOJOM K BoccTaHOBIEeHHIO ¢GopMmbl Tena [3,4]. KoHTypHas Xupyprusi B JaHHOW KaTeropHH
MAalMEeHTOB HAaIlpaBlieHa HE TOJbKO HAa J3CTETHYECKYI0 KOPPEKIMI0, HO M Ha YCTpaHEHHE
JIepMaTOJIOTMYECKUX OCIIOKHEHUH (MHTEPTPUro, Mallepaliu), yIydllleHne TMIHeHnYecKoro craryca u
TTOBBIIIICHHE Ka4eCTBA KU3HH [5].
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CoBpemenHast koHTypHas xupyprus nocie 3[IMT BkiarodaeT MUPOKUM CIEKTP BMEIIATEIBCTB:
a0ZIOMMHOIUIACTUKY, LUpPKyIsApHbd udtuar Tema (lower body lift), Opaxumomnactuxy,
(eMOpOIUTaCTHKY, MACTOTIEKCHIO M ayTMEHTAIIMI0 MOJIOYHBIX JKelie3. B mocnennue roasl HabmonaeTcs
TEH/ICHIUS K BBITIOJHEHUIO KOMOWHUPOBAHHBIX M ATAIHBIX ONEpaluid, MO3BOJSIONINX TOCTUYh Oojee
FapMOHMYHBIX PE3YJIbTATOB IPU ONTUMU3ALMH XUPYPrUYECKUX PUCKOB [6,7].

Oco0oe BHUMaHHE YIENSIETCS BBIOOPY CTPaTerMu XUPYPruyecKoro JEYEHHs:: OAHOMOMEHTHBIE
KOMOMHUPOBAaHHBIE BMEIIATENbCTBA IIPOTUB IO3TAaHOro noaxona. HecMoTpsi Ha moTeHUUAbHOE
COKpaIleHle 00IIero neproaa peaduimTaniy Npyu KOMOMHUPOBAHHBIX ONEPALUAX, P UCCIEIOBAHUI
JIEMOHCTPHUPYET YBEIHMUCHHE YaCTOTHI OCIOKHEHUH, BKIIIOYAst CEPOMBI, UH(EKIIMOHHBIE OCIIOKHEHUS U
HapylieHus 3axuBlieHuss paH [8,9]. B To ke BpeMs mo3TamHbld MoaXo] obOecredynBaeT Oosee
KOHTPOJIUPYEMYIO XUPYPTUUYECKYIO0 Harpy3Ky, 4YT0 OCOOCHHO Ba)KHO Yy MAllMEHTOB C COMYTCTBYIOIEH
narosioruei [10].

BaxHpIM acmekToM SIBIISIETCS OLIEHKAa O€30MacHOCTH XHPYypruueckux BmemartenbeTB. [lo
JAHHBIM KPYIHBIX KOTOPTHBIX MCCIENOBaHUM, 00Ias dYacToTa OCJOXHEHHH TMocje KOHTYpPHOM
xupyprun 'y naruentoB nocie 3[IMT Bapoupyer or 20 mo 50%, mpu 3ToM Hambojee 4YacThIMU
SIBJISIFOTCSL CEPOMBI, HEKpO3bl KpaéB paHbl U MH(PEKIMOHHBIE ociiokHeHus [11,12]. dakTopamu pucka
OCIIO)KHEHUU SABISIOTCS MHJEKC MacChl Tella Ha MOMEHT OIepaliy, Haludhue MeTaboInyecKux
HapyLIeHUI, KypeHue 1 00bEM BMematenbeTpa [13].

B mocrnegHue Troabl aKTUBHO BHEAPSIOTCS MAJOWMHBA3UBHbIE M MOAUGMUIIMPOBAHHBIC
XUPYpPruuyecKre TEXHUKH, HalpaBICHHbIE HA CHIKEHHE TPaBMaTUUHOCTH onepauuid. K HUM oTHOCATCS
HCIIOJIb30BaHUE IPOTPECCUBHOIO HATSHKEHUs IIBOB, ONTHUMHM3AlMs JMHMHA pas3pe3a, a TaKkke
IIPUMEHEHHUE TEXHOJIOTUN JIMTIOMOAEIMPOBAHUS B COYETAHUU C PE3EKUMOHHbIMU Metonamu [14,15].
OTU NOAXO0b! MO3BOJISIOT YMEHBUIUTh YAaCTOTY CEPOM M YIYyULIUTh 3CTETUUECKUE PE3yIbTAThI.

OTtnenbHOE HAaIIPABJIEHUE HCCIIEI0BAaHUI CBSI3aHO C OLIEHKOM KauecTBa )KU3HH MALUEHTOB 110CIIE
KOHTypHOH xupypruu. ComacHO JaHHBIM IPOCHEKTHUBHBIX MCCIEAOBAaHUN C MCIIOJIIb30BAHUEM
BanuaupoBaHHbIX wikan (BODY-Q), xupypruueckas koppekuus mnocie 3I[IMT compoBoxpaercs
3HAYUTEIbHBIM YIYULIEHHUEM IICHUXOSMOILIMOHAIBHOIO COCTOSIHMS, COLHUAJIbHOM ajanTaluu U
YIOBJIETBOPEHHOCTH BHEMIHMM BuUJIoM [8,9,16,17]. D10 mnoxarBepkIaeT MyJIbTHIMCHUIUIMHAPHYIO
3HAYMMOCTh KOHTYPHOM XUPYPrUH, BHIXOJAIIYIO 32 PAMKU UCKIIIOUNUTEIBHO 3CTETUYECKON MEIUIINHBI.

Hecmotps Ha 3HaUMTENBHBIN TIPOrpecC B JAHHON 00JacTH, OCTAIOTCS HEPEIIEHHBIE BOMPOCHI,
Kacarluecs ONTHUMAJIBHOIO BPEMEHM IPOBENCHUS ONepaluil, CTaHJapTU3aLUN XUPYPrHUECKHX
TEeXHUK U KpUTEpueB oTOOpa manueHToB. Kpome Toro, B JUTEpaType COXpaHSETCS I'eTepOreHHOCTh
JAHHBIX OTHOCHUTEJIBHO CPAaBHUTENBbHOM 3(P(PEKTUBHOCTH pa3IMUYHBIX MOAXOIOB, UYTO Tpedyer
JalbHEHIIEro cucTeMarnyeckoro ananusa [18].

Marepuaabsl 1 MeTOAbI HccIeI0BaHMsA. Bbll mpoBeneH 0030p JUTepaTypbl COBPEMEHHBIX
MIOJXOJOB K KOHTYPHOH XMPYpPrHMM y MAalMEHTOB IOCJE 3HAYMTEIBHOM NOTEpU Beca. Meromomorus
cooTBeTcTBYeT pekoMmenaanusM PRISMA nns o63o0poB. Ilouck nureparypsl mpoBoawics B 0azax
nanabelx PubMed, Scopus, Web of Science u Cochrane Library 3a mnepwox 2015-2025 rr.
Vcnonb30Banuch KIIOYEBBIE CIIOBA M HMX KOMOMHALIMU: 3HAUUMENbHAA NOmeps Maccvl meid,
KOHMYPHAs Xupypeus mend, ab60OMUHONAACIUKA, YUPKYIAPHbINU TUGMUHe HUMCHel dacmu meid,
bpaxuoniacmuka, hemoponiacmura, 3Cmemudeckas Xupypausl.

Kputepun BKIIOYEHHS OXBaTbIBAIM OPUTMHAIbHBIE KIMHUYECKHE HCCcaenoBaHus (n>5),
CUCTeMaTH4ecKkue 0030pbl M MeTaaHaJIM3bl, COAEp)KAIME JaHHBIE O XHUPYPIHMUECKHX TEXHHKaXx,
4acToTe  OCJOXKHEHHMM,  (QYHKIMOHAJIBHBIX W OCTETHMYECKMX  ucxojgax.  Mckioganuck
SKCIIEpPUMEHTAaJIbHbIE MCCIIEA0BaHUs 0€3 KIMHUYECKOW 4acTH, eIMHUYHbIE KIMHUYECKHE HAOII0IeHus
U myOnukanuu 0e3 OMMCAaHMs MCXOJO0B. AHAIM3 HOCWJ NMPEUMYIIECTBEHHO KaueCTBEHHBIN XapakTep ¢
AlIEMEHTaMH OIucaTeNbHOM cTaTUCTUKU. CpaBHUBAINCH pPe3yibTaThl KOMOMHHPOBAHHBIX M ATAIMHBIX
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BMEILIATENIBCTB, @ TAKXKE Pa3IUYHbIE XUPYPrHUECKUE TEXHUKH B 3aBHUCHUMOCTH OT aHATOMUYECKOM
obnacTu.

Pe3yabTarhl MccieaoBanus. B pesynbrare cuCTeMaTHUECKOrO MOMCKa U 0TOOpa MmyOInKaIuii
ObUIO OTMEYEHO, YTO TOAABJsAIOMee OOJBIIMHCTBO MAIMEHTOB MPEJCTABIUIM TPYIIYy MOCIe
OapuaTpUYeCKUX BMEIIATENBCTB C BBIPAXKEHHOW KOXKHON M30BITOUHOCTHIO, 3aTPAaruBalONIei HECKOIBKO
aHaTOMMYECKMX 30H OJHOBPEMEHHO. OJTO OINPEAEAI0 HEOOXOAMMOCTh KOMILIEKCHOTO IMOAXOAA K
XUPYpPruuecKoMy JIEUEHHUIO.

Tunvr emewiamenbcme u nokasamuss K Koumypuou xupypeuu. CucremMarusalus JaHHBIX
MOATBEPANIIA, YTO BHIOOP METOAA KOHTYPHOH XUPYpPIUM HANPSIMYIO 3aBUCHT OT JIOKQJIM3ALUN KOXKHO-
KHUPOBBIX JAePopMaIiii U CTENEHH UX BBIPAKEHHOCTH.

Haubonee pacnpocTpanEHHBIMYE BMEIIATEIbCTBAMHU SIBIISIIUCH:

e a0noOMHHOIUIACTHKA — KaK 6a30Bas Mpolieaypa npu aepopmainuu nepeaHeii OprouHoi CTeHKU
e LUPKYJISPHBIE TU(TUHTH — IPU T€HEPATU30BaHHOM N30BITOUHOCTH TKaHEH TYJIOBHUIIA

e OpaxuoracTuka 1 eMopoIIacTuKa — IpU U30JIMPOBAHHBIX U3MEHEHUSX KOHEUHOCTE!

e MAaCTOIEKCHS M ayTMEHTAIUs — IPU MOCTIOXYAATEIbHON HHBOJIIOLMHY MOJIOYHBIX KeJle3

OtmeueHo, 4T0 y OONBIIMHCTBA MAIlMEHTOB TPeOOBajach KOPPEKIUs Cpa3y HECKOJIbKHX 30H,
4T0 00YCJIOBUJIO POCT MHTEpeca K KOMOMHUPOBAHHBIM BMeIIaTeNIbCcTBaM [8, 19].

Appexmusenocmsv xupypeuueckux nooxo0os. AHamu3 KIMHUYECKHUX HCXOJOB IOKa3aj, 4TO
KOHTYpHasl XUPYPrusl MOcjie 3HAYUTENbHOM MOTepu Beca 00eCleurnBaeT BBIPAKEHHOE YIIYUIIEHUE KaK
ACTETUYECKHX, TaK U (PYHKIIMOHAIBHBIX ITAPaMETPOB.

KiroueBbie 3 QeKThl BKIIIOYAIIN:

e YCTPaHEHHE KOXHBIX CKJIAJIOK U CBSI3aHHBIX C HUMU JE€pMaTOJIOTUYECKUX MPpoOieM
e yIy4LIEHHE MPONOPLUI TEJIa U BOCCTAHOBIEHUE aHATOMUUECKUX KOHTYPOB
e TMOBBIIIICHUE PU3NIECKOTO KOM(DOpPTa U MOOMITBHOCTH

OTnenbHO OTMEUEHO 3HAYMMOE BIMSHHE Ha ICUXO3MOIMOHAJIBHOE COCTOSHUE IaI[MEHTOB,
BKJIIOYAsl IMOBBIIICHUE CAMOOIICHKHY 1 COIMAIIbHOM amanTanuu [13, 14].

Kombunuposanunvle u smannvie emewiamenvcmea. CpaBHUTENbHBIM aHalIW3 I0Ka3al, 4YTO
KOMOMHHPOBAaHHbBIE BMEIIATENHCTBA 00€CIEUNBAIOT 00JIE€ BBIPAKEHHBIN ACTETHUECKUM dPPekT 3a
CU€T OJHOMOMEHTHOW KOPPEKIIMM HECKOJbKUX AaHAaTOMHUYECKUX 30H, OJHAKO COIPOBOXKJIAIOTCS
YBEIMUEHUEM  NIPONOJDKUTENIBHOCTH  Olepaluu,  Oojee  BBICOKOM  4acTOTOM  paHHUX
MOCJIEONEPALMOHHBIX OCIOKHEHUM W BO3PACTAHMEM XHPYPrUYECKOM Harpy3Kd Ha mnainueHTta. B
IIPOTUBOMOJIOKHOCTh 3TOMY OJTamHbI (staged) momxos XapakTepu3yeTcst MeHbIedl dYacToTon
OCJIO)KHEHUM, JIydllled MEepPEeHOCUMOCTbIO  BMELIATEIbCTB W BO3MOXKHOCTBIO  IIOATAIHON
WHIUBUAYATbHON KOPPEKIMH pe3yabTaToB. TakuM oOpa3oM, BBIOOp XUPYpTHYECKOH CTpaTeruu
orpeessieTcsi OOIKUM COCTOSHUEM MallieHTa, 00bEMOM BMEIIAaTelbCTBA U YPOBHEM OMNEPAIMOHHOTIO
pucka [7, 15, 20].

OcnoxHenusi u 0e30MaCHOCTL MeTONOB. AHalIN3 TIOKa3aJ, YTO OCJIOKHEHUS OCTAarTCs
3HaUMMOW mpoOneMol KOHTypHOW xupypruu mnocie MWL, mpu 3ToM uX 4YacToTa BapbUpyeT B
IIMPOKHX TpeJesiaXx B 3aBUCUMOCTH OT 00bEMa BMemarenbcTBa. Hanbosee 4acTo perucTpupoBaInch:
CepOMbI, HH(PEKIIMOHHBIE OCIOKHEHUS, 3aMEJICHHOE 3a)KUBJICHUE paH, JOKAIbHbIE HEKPO3bI TKaHEH.

[Ipy KOMOMHUpPOBAaHHBIX ONEpPALMAX YACTOTa OCJIOKHEHMHM Oblda BBIIIE, YTO CBSI3aHO C
YBEJIMUEHUEM OINEPALMOHHOTO BPEMEHU U 00bEMa XUPYypruyeckod TpaBMbl. Takke B XO/e aHallM3a
ObUTM  BBIJICTICHBI  KIIIOUEBBbIE  (DAKTOpbI, ompeaensiomme IPPEeKTUBHOCTL U 0€30MacHOCTh
XUPYPrUUECKOro JICUEHUSI:

e CTaOMJIBHOCTH Macchl Tella Iepe] onepanuen

e MHJIEKC Macchl TeJla Ha MOMEHT BMeIIaTeIbCTBa
e HAJIMYME COMyTCTBYIOMIMX 3a00JICBaHUI

e KypeHHE
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e 00BEM M IUTENBLHOCTH onepanuu [21].

CoBpeMeHHbBIE HCCIEIOBaHUS JAEMOHCTPHPYIOT BBIPRKEHHYIO TEHJACHIMIO K Mepexoay Ha
KOMOMHHPOBAaHHBIE MOJXO/bI, YYUTHIBAIOIIUE AHATOMO-TONOTpapuUecKue OCOOCHHOCTH Pa3IUYHBIX
30H BMEUIATENIbCTBA, C OJHOBPEMEHHBIM CTPEMJICHHEM K CHIDKECHHIO TPaBMATUYHOCTU OINEpaluid U
ONTUMH3AIMN XUPYPIrHUECKUX TEXHHUK. B pamkax MaHHON KOHLENIMU 0co00e 3HauYCHHE MPUOOpeTaeT
MCTOJIb30BaHNE MOJU(HUIMPOBAHHBIX METONIOB YIIMBAaHUS, YMEHbIICHHE 00bEMa OTCIOWKH TKaHEH, a
TaK)Ke WHTETpalusl JIMIOMOAEIHPOBAHUSA, YTO B COBOKYHMHOCTH IIO3BOJISIET JAOCTOBEPHO YIYUIIUTH
ACTETUUYECKUE PE3YIIBTAThl U CHU3UTh YACTOTY IOCIIEONEPALIMOHHBIX OCIOKHEHUH 5, 16, 20].

OO0cy:xnenue. IlomydeHHble pe3yabTaThl COMIACYIOTCS C COBPEMEHHBIMHU MPEICTABICHUSIMHU O
KOHTYPHOH XUPYpPIUH y MALMEHTOB [10CJIE 3HAYMTEIbHOMN IOTEPH MACChl Tejla KaK O MyJIbTH()AKTOPHOM
Y MHAMBUYaJIM3UPOBAaHHOM IIPOIECCE, B KOTOPOM KIIHOUEBYIO POJIb MIpaeT OajaHc MexIy 00bEMOM
XUPYPrU4ecKoro BMEIIATEIbCTBA M YPOBHEM IIEPHOIEPALMOHHOrO pucka. [lonTBepxmaercs, 4To
BBIPQ)KEHHAsI KOXKHO-)KHPOBasi M30BITOYHOCTh IOCHIE OapHaTPUUECKUX BMEILATEIbCTB PEIKO HOCUT
JIOKaJbHBI XapakTep, 4YTO OOOCHOBBIBAET HEOOXOAMMOCTh KOMIUIEKCHOM KOPpEKLMH cpasy
HECKOJIbKMX AaHAaTOMHMUYECKUX 30H. OJTO OOBACHSAET YCTOMUMBBIA HMHTEpEC K KOMOMHHPOBAaHHBIM
orepaLusaM, HeCMOTPs Ha UX OoJiee BBICOKMI PO OCIOKHEHUH.

CpaBHMTENbHBIM aHaIM3 KOMOMHHMPOBAHHBIX M 3TallHBIX BMEIIATENIbCTB JIEMOHCTPUPYET
KJIMHUYECKU 3HAYMMbI KOMIPOMMCC: OJHOMOMEHTHBIE OINEpalH IO3BOJSAIOT JOCTUYb Oolee
BBIPQ)KEHHOI'O 3CTETUYECKOTO pe3yJibTaTa M COKpPaTUTh OOLIMH Mepuoa peadMIMTalMU, OIHAKO
COIMIPOBOXK/IAIOTCSL YBEIMUYEHHEM YaCTOThl PAHHUX OCIOKHEHHWH, YTO HANpsSMYIO CBS3aHO C
JUTUTENIFHOCTBIO ONepani M O00bEMOM XHPYpPrUYecKoil TpaBMbl. B TO Xe Bpems staged-momxon
obecrieunBaeT Oosiee TpEACKa3yeMO€ TEYEHHE IIOCICONEPAllMOHHOTO IepHojia M JIydIIyio
MEPEHOCUMOCTh, OCOOCHHO y TAlMEHTOB C META0OJMYECKUMH HApyIICHUSMHU W COIyTCTBYIOIICH
MaTtojioTHe. OTH JaHHBIE TOATBEPXKAAIOT HEOOXOMUMOCTh CTpaTU(UKAIUK  ITAlMEHTOB I10
XHPYPTUYECKOMY PUCKY M TIEPCOHATU3AINH TAKTHKH JICUCHHS.

OTnenbHOTO BHUMAHHS 3aCITy’KUBAeT BBICOKAsh 4acTOTa OCIIOKHEHWH, JOCTHTAIOMIAs B psle
uccnenopanuii 20—-50%, 4ro nogu€pKUBaeT KIMHUYECKYIO 3HAYMMOCTh ITpobiemMsbl 6ezonacHoctu. [lpu
STOM BBIABJICHHBIE (AKTOPhl pHCKA, BKJIOYAs HWHACKC MacChl Tela Ha MOMEHT OIepaluH,
HECTaOMIBHOCTh Beca, KypeHHe U O00bEM BMEIIATEIhCTBA, UMEIOT NMPHHIWIHAIBLHOE 3HAYCHUE IS
MpEIOoNepaioOHHON  TOATOTOBKM ®M  oTOopa  mamueHToB.  ClieoBaTtenbHO,  ONTHMH3ALUS
npezonepauonHoro craryca (weight stabilization, koppekius MeTaboIMYeCKUX HapyIIEeHUH, OTKa3 OT
KypeHHs) JOJKHA pacCMaTpUBAThCs KaK 00s3aTeNbHbINA Tall XUPYPruueckoro miaHupOBaHUs.

BaxHbIM HampaBieHHEM 3BOJIOLUM METOJUK SBISIETCS BHEAPEHHE MaJOWHBAa3UBHBIX U
MOAM(PUIMPOBAHHBIX TEXHHUK. VICHoib30BaHHE MPOrPECCHMBHOIO HATSKEHUS IIBOB, YMEHBIICHUE
IUIOIIAAM OTCIOWKM TKAaHEH M MHTEerpauus JIMIIOMOJEIUPOBAHUS JIEMOHCTPUPYIOT MOTEHLHAN K
CHIDKEHMIO YacTOThl CEPOM M YIAYYIIEHHIO KayecTBa AICTETHUECKHUX pe3ylIbTaroB. OTHU MOAXOJbI
OTpaXKaroT OOLIMI TPEeH]] COBPEMEHHOM IIACTMYECKON XUPYpPrMM, OPHEHTHUPOBAHHBIM Ha CHUXKEHUE
XUPYPTrU4ecKoi arpeccuy mpu coxpaHeHnu 3(h(HeKTUBHOCTH BMELIaTeIbCTBA.

He meHee 3HaunMBIM sIBJISIETCS BIAMSIHUE KOHTYPHOM XUPYPrUM Ha KaueCTBO YKU3HU MallEHTOB.
JlaHHBIE JTUTEPATYypPbl MOATBEPHKAAIOT, YTO XUPYypruueckass KOPpeKIus MOcCie 3HAYUTENbHONH MOTepH
Macchl Tella OKa3bIBaeT BBIPAKEHHBIN MOJIOKHUTENBHBIN 2(p(eKT He ToIpKo Ha (PU3HUYECKOe COCTOSIHUE,
HO W Ha IICHXOSMOIIMOHATBHBIA CTAaTyC, YPOBEHb COIMAJIBHON aJanTallid W YIOBJIETBOPEHHOCTH
BHEITHAM BHJOM. OTO TIO3BOJIIET pAacCMAaTpWBaTh KOHTYPHYIO XHUPYPTHIO HE TOJNBKO Kak
ACTETUYECKYIO0, HO M KaK ()yHKIIMOHAIBHO-PEKOHCTPYKTHBHYIO TUCIUTUIMHY C JOKa3aHHBIM BIHSTHIEM
Ha MCXOJIbl, OPUEHTHPOBAHHBIC HA MAIHEHTA.

HecMmoTps Ha HaKOIJICHHBIE NaHHBIE, OCTAETCS PSIl HEPEHIEHHBIX BOMPOCOB. B wacTHOCTH,
OTCYTCTBYET €IUHAasi CTaHAAPTH3AlUs IMOKa3aHWH, ONTUMAILHBIX CPOKOB BBHIITONHEHHS OIEpardil u
KPUTEPHEB BHIOOpa MEXKAy KOMOWHHUPOBAaHHBIM W OJTalmHBIM  TOIXOJaMH. | eTepOoreHHOCTh
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HCCHCHOB&HHﬁ, pa3n1/1q1/1;1 B HHSaﬁHC nu KpI/ITepI/IHX OILICHKU HCXOI0B OI‘paHI/I‘-II/IBaIOT BO3MOXHOCTH
IPSIMOTO COTIOCTABJICHHS PE3YJIbTATOB M TMOMYEPKUBAIOT HEOOXOAWMOCTb MPOBEIEHHUS KPYITHBIX
MPOCHEKTUBHBIX UCCIIEIOBAHNHN C YHU(DUIIMPOBAHHBIMU NTapaMEeTPaMH OIICHKH.

3akaouenue

KonTypHass xupypruss y NAUUEHTOB IIOCJIE€ 3HAYUTEIIBHOW IOTEPU MACChl TeEJa SBISAETCS
3(1)(1)GKTI/IBHBIM METOIOM BOCCTAHOBJICHH L AHATOMHUYCCKHUX KOHTypOB TCJa, yJIy‘IH_IeHI/ISI
(YHKLIMOHAJIBHOTO COCTOSIHHSI M TOBBIIICHUS KayecTBa JKM3HU. BBIOOp XHMPYyprudeckoil TaKTHKH
JOJDKEH OCHOBBIBAThCSI HAa WHAMBUIYAJIbHOH OLIGHKE TMAlMeHTa, BKIIOYas O0BEM nedopmanui,
COMAaTUYECKHH CTaTyC M YPOBEHb ONEpPAlMOHHOrO pHcKa. KoMOWHMpOBAaHHBIE BMENIATEIbCTBA
o0ecIeunBaroT 00JIee BRIPAKEHHBIH SCTETHUYCCKHI PE3yJIbTaT, OJHAKO COITPOBOXKIAIOTCS MTOBBIICHHBIM
PUCKOM OCJIO)KHEHHH, TOTJIa KaK JSTalHBIA ITOIXOJ XapaKTepH3yeTcs OOJbIICH 0e30MacHOCThIO H
MPEJICKAa3yeMOCTBIO.

CoBpeMEHHBIC TEHJACHIIMM Pa3BUTHS JIAHHOM OOJIaCTH  HamNpaBiICHBl HAa CHUDKCHHE
TPaBMaTHYHOCTH BMEIIATEIILCTB 3a CYET BHEIAPCHHS MOTU(MHUIIMPOBAHHBIX XUPYPrUYCCKUX TEXHUK H
MIEPCOHAIM3UPOBAHHOIO IMOAX0Aa K JieueHuro. JlanpHeWimne HcciaeIoBaHUS —JIODKHBI  OBITh
OpPUEHTHUPOBAHbBl HA CTAaHIAAPTH3AILMIO AJTOPUTMOB BEJACHHS IAIMCHTOB M ONTHMM3AIMIO OajaHca
MEXTY 3PPEKTHBHOCTHIO M OE30MACHOCTHIO0 XUPYPIrHUECKUX BMEIIATEIILCTB.
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TAKTHUKA IIPU ABUATCKOM AHATOMMHU: CO3JJAHUE ECTECTBEHHOM
CKJIAKHA ITPU BJIE®APOIIJIACTUKH

Tykunoea Acenv Puwmamosna,

PhD, cmapwuii npenooasamens kageopul snudemuonocuu u buocmamucmuxu HAO « Meouyunckuti
yuugepcumem Cemeil»

Mycaee Mepen Hypnvioekosuu

Pesuoenm kagheopol nracmuuecxoii xupypeuu HAO «Meouyunckui ynueepcumem Cemetly,
Kasaxcman.

AnHoTanus. PopMHUPOBaHNE ECTECTBEHHOM CKJIAJIKH BEPXHETO BEKa Y NAUEHTOB C a3UaTCKON
aHaToMHel ocTaércs OJHOW W3 HauboJiee CIOXKHBIX 3a/a4 ICTETUYECKOH XUPYPruHl JHIA, 4YTO
00YyCJIOBJICHO BBIPAKEHHBIMH aHATOMUYECKHMMH OCOOCHHOCTSMH, BKJIIOYas YTONIIEHHYIO KOXY,
MOBBIICHHBIH O0BEM IPEAnOHEBPOTUYECKON JKUPOBOM KIIETYATKH, HU3KOE WJIM OTCYTCTBYIOILEE
IIPUKPEIUIEHUE alIOHEBPO3a MBIIILBI, TOJHUMAIOILEN BEPXHEE BEKO, & TAKKE HAJTMYHUE JIIUKAHTYCA.

Lenv uccneoosanus. OUEeHUTh COBPEMEHHbBIE MOIXObl K (POPMUPOBAHUIO BEPXHEH CKIIAJKU
BEKa y NAIMEHTOB C a3MAaTCKOM aHATOMHUEH M ONpeNeNuTh ONTUMANbHbIE TAKTHUKH, 0OecreunBaroIue
€CTECTBEHHBIN U CTAOMIIbHBIN ICTETUYECKUN PE3yIIbTAT.

Mamepuanst u memoowl. [IpoBen€H cucTeMaTuyecKuil aHaau3 HayyHbIX myOaukanuii 3a 2015—
2025 rr., otroOpanHbix u3 0a3 mamHbiXx PubMed, Scopus, Web of Science m Cochrane Library B
COOTBETCTBUM ¢ pekoMeHaauusMu PRISMA. Bxirouyanuch KIMHUYECKHE HCCIENOBaHUA U 0030pbI,
MOCBAMIEHHBIE MeToaM 0s1e]aporutacTUKy y MAIMEeHTOB C a3MaTCKOW aHAaTOMHUEH. AHaln3 HOCHI
KAaueCTBEHHBIN XapaKTep C IEMEHTAaMU ONHUCATEIbHON CTATUCTUKH.

Pe3zynomamei. YcraHoBineHO, 4TO 3(PQPEKTHBHOCTE (OPMHUPOBAHUSA CKIAJKU OIMPEIEISeTCS
aJIeKBaTHOW aHAaTOMMUYECKOW (pUKcalMel KOKU K allOHEBPO3Y JieBaTopa U Y4ETOM MOP(OIOTHIECKUX
ocobeHHocTell TkaHed. IlloBHbIE METONMKHM XapaKTepU3YIOTCS MHHUMAJIbHOW TPaBMAaTUYHOCTHIO U
BBICOKOM yJOBJIETBOPEHHOCTBIO MAllMEHTOB, OJHAKO CONPOBOXKIAIOTCS OoJiee BBICOKOM YacTOTOMH
permauBa (10 30%). Pa3pe3Hbpie TEXHHKH OOecmeYrBaOT Oojiee CTAaOMIBHBIM PE3yJbTaT C HU3KON
gacToToi peuuansa (10 8%), HO accOLMUPOBaHBI ¢ OOJIBIIEH TpaBMAaTUYHOCTHI0. KOMOMHMpOBaHHBIE
MOJXOJIbl JIEMOHCTPUPYIOT ONTHMAJbHBIA OajlaHC MeXIy O€30IacHOCThI0O U JOJITOBEYHOCTHIO
pe3yiabTara. J[omoJHUTENBHO MOKAa3aHO, YTO M30BITOYHAS PE3EKLUs >KUPOBOM KIETYaTKH yXyAlLIaeT
ACTETUYECKUE UCXOIbI, TOT/Ia KaK OPTaHOCOXPAHSIONIAas TAKTUKA CIIOCOOCTBYET (hOpMHUPOBAHUIO OOJIee
€CTECTBEHHOI'O KOHTYpa BEKa.

Obcyacoenue. CoBpeMEHHbIE TEHACHIIMN B a3UaTCKOW OJedapoIuiacTuKe OTpa)karoT Mepexojl
OT CTaHJApPTU3UPOBAHHBIX TEXHUK K IEPCOHAIN3UPOBAHHBIM CTPAaTETHsAM, OCHOBAaHHBIM Ha
aHATOMUYECKUX U ITHUUYECKUX OCOOEHHOCTSX mnanueHTa. KitoueBbIM (akTopom ycrmexa sBIiseTcs
TOYHOE TMO3ULUOHUPOBAHUE CKJIAJKU M CO3JAaHUE aHATOMUYECKH OOOCHOBAHHOW (MKCAIMM TKaHEH.
OrpaHu4eHUs MU CYILIECTBYIOIIUX HCCIEIOBAaHUI OCTAlOTCSl WX PETPOCHEKTUBHBIM XapakTep u
OTCYTCTBUE YHHU(PULIUPOBAHHBIX KPUTEPHEB OLICHKU ICTETUUYECKUX PE3YyJIbTAaTOB.

3axnouenue. PopMHUpOBaHNE €CTECTBEHHOW CKJIAJIKW BEPXHErO BeKa MpU a3MaTCKON aHATOMUU
TpeOyeT MHAMBUIYAIM3UPOBAHHOTO MOAX0Ja C YYETOM MOP(OIOrHUECKUX OCOOEHHOCTEH M BbIOOpa
ONTHUMAJIBHOW XHUpypruueckoil TexHuku. HauOonee cTaOuibHBIE pe3yibTaThl JOCTUTAIOTCS TMpU
COYETaHMM AaHATOMUYECKH OOOCHOBaHHOW (UKcauu TKaHeW M Maasdnied KOPPEKIUH MITKUX
CTPYKTYP, UTO MO3BOJISIET MOBBICUTDH YAOBIETBOPEHHOCTH NAI[MEHTOB U CHU3UTh PUCK OCIIOKHEHUH.

KiroueBble cii0Ba: azuamckas oaegaponiacmuxa; eepxmee 6eKo; Cynpamap3aibHas CKIaoka,
dopmuposanue cKIaOKU 6eKa, AHAMOMUS 6eKd, ANOHE8PO3 Jleeamopd, SNUKAHMYC; ICMemuiecKas
xupypeus.

BBenenne. bnedapomnnactuka BepXHMX BEeK OCTa€Tcsi OJHOM M3 Hambosiee BOCTpeOOBaHHBIX
orepaluii B 3CTETUYECKONW XUPYPIrUu JUIa, IPU 3TOM 0CO00€ MECTO 3aHMMAaeT KOPPEKIUs BEK Yy
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MAIMEHTOB C a3MAaTCKUM THUIIOM AaHAaTOMHUM, TA€ LENbI0 BMELIATENIbCTBA SBISIETCA HE CTOJBKO
M3MEHEHHME 3THUYECKUX MPU3HAKOB, CKOJIBKO (POPMHPOBAHNUE €CTECTBEHHOW M TapMOHUYHON BEpXHEH
ckinaaku Beka [1]. CoBpeMeHHBIE MpecTaBIeHUs 00 ICTETUKE MEPHOPOUTATIHLHON 30HBI CMEIIAIOTCS B
CTOPOHY COXPAaHEHMs WHAMBUIYalbHBIX aHATOMMYECKMX OCOOEHHOCTEH, uTo TpedyeT OT Xupypra
BBICOKOH CTENEHU aHATOMHYECKOW TOYHOCTH U NMEPCOHAIN3AIMY TAKTUKU BMEIIATENbCTBA [2].

AHaToOMMs BEpXHEro BEKa y NAallMEHTOB a3UaTCKOIO MPOUCXOXKJIEHHS XapaKTepu3yeTcs psIoM
NPUHIUIHATIBHBIX OTIIMYMIA: O0Jiee TONCTast KOKa, BBIPAKCHHBIH MOKOKHBIN KUPOBOW CIIOW, HU3KOE
WIA OTCYTCTBYIOIllEE NPUKPEIUICHUE allOHEBPO3a MBILIIBI, MOAHMMAroIIEH BepxHee Beko (levator
aponeurosis), a Tak)Ke HAJMYUE SMUKAHTYCA U CHIYKEHHOH BBIPAKEHHOCTH OPOUTAIILHOW CEeNThl. DTH
0COOEHHOCTH 00YCJIaBIMBAIOT OTCYTCTBUE WM CJIa0YIO BBIPAXKEHHOCTh CYIpaTap3ajJbHON CKIAJIKU U
bopMHUPYIOT CIeHU(PHUUSCKU SCTETUYECKH 3arpoc, HANpaBICHHBI Ha CO3/aHUE CKIAJIKH,
MaKCUMaJIbHO MPUOIMKCHHOM K €CTEeCTBEHHOH [3].

Knaccnyeckne Metonsl  OnedaporuiacTuk, pa3paboTaHHBIE MPEUMYIIECTBEHHO IS
€BPOIECONIHOM aHATOMUM, HE YUYUTHIBAIOT 3TUX MOP(HOJOTHUECKUX Pa3IUUMi U IPU UX IPUMEHEHUH Y
NAIMeHTOB C a3WaTCKUM THUIIOM BEK MOTYT NPUBOAUTH K THUIEPKOPPEKIHH, (OPMHUPOBAHUIO
Ype3MEpHO BBICOKOM WM HEECTECTBEHHOW CKIAaJKH, AaCUMMETPUM U IOBBILIEHHOW YacToTe
IIOCJICONEPAL[MOHHBIX OCJIOKHEHUH, BKJII0Yasi pyOLOBYIO eopManvio U HapylIeHHE CMbIKAHUS BEK.
B 3100t cBsi3u 0co0yr0 aKTyaJlbHOCTh INPUOOPETAIOT TEXHHMKH, HANpaBICHHbIE HAa BOCHPOM3BEIECHUE
aHaTOMUYECKM OOOCHOBAHHOI'O COEIMHEHHUS KOXHU C allOHEBPO30M JIEBaTopa WM Tap3albHON
IJTACTUHKOM ¢ MUHUMAaJIbHOW TpaBMaTU3aluei Tkanei [4].

B nocnenHue rojpl NpeagokeHO 3HAYUTEIbHOE KOJUYECTBO MOJAU(DUIIMPOBAHHBIX MOJXOA0B,
BKJIFOYAsl IIOBHBIE, pa3pe3Hble U KOMOMHUPOBAHHBIE METOJMKH, KaxJaas U3 KOTOPbIX HUMEET CBOU
[IOKa3aHUsl B 3aBUCHUMOCTH OT TOJILIUMHBI MSTKUX TKaHEW, HaJIU4uus U30BITKA KOKU U BBIPAXKEHHOCTH
KHUPOBbIX MakeToB. COBpPEMEHHBbIE HCCIIEAOBAHUS JAEMOHCTPUPYIOT, 4YTO KJIFOYEBBIM (PaKTOPOM
YCIIEIIHOTO HCXOAa SBJISIETCS HE BBIOOP KOHKPETHOM TEXHUKM Kak TaKOBOM, a aJeKBaTHas
[IpeloNepaliOHHAasl OLEHKAa aHaTOMMM MallMeHTa U TOYHOE MO3UIMOHMPOBAaHUE OyAyIIel CKIaIKu C
y4€TOM 3THUYECKUX U UHJIUBUAYAIBHBIX 3CTETUYECKHUX MPEANOUTEeHUH [5].

Takum oOpazom, pazpaboTka M CHCTeMaTH3alMs TAKTUKH (OPMHUPOBAHUS ECTECTBEHHOMN
CKJIaJIK BEPXHETo BeKa MpH a3uaTCKOM aHATOMHM MpeACTaBiIsIeT co00M akTyalbHYIO KIMHUYECKYIO U
Hay4YHYIO 3aJady. YTDIyOJ€HHOE€ TIOHMMaHUE aHAaTOMUYECKUX OCOOCHHOCTEH, OMOMEXaHUKH
(dbopMHpOBaHUS CKIAJKU U CPABHUTENIBHOM 3()()EKTUBHOCTH PA3TUYHBIX XUPYPrUUYECKUX IOAXOJO0B
MIO3BOJISIET MOBBICUTH MPEACKA3yeMOCTh PE3yJIbTaTOB, CHU3UTh YAaCTOTY OCJIOXHEHHH W 00ecneduThb
BBICOKUH YpPOBEHb YAOBJIETBOPEHHOCTH IMALMEHTOB, YTO COOTBETCTBYET COBPEMEHHBIM TPEeOOBAaHUSAM
ICTETUYECKON XUPYPIHUU.

Matepuanbsl W MeToAbl McciaedoBaHusi. lccienoBaHue BBIIOJHEHO B (opmare
CHUCTEMAaTUYECKOT0 JIUTEPATYPHOT0 0030pa € AIEMEHTaMU Ka4YeCTBEHHOI'O aHaIN3a, HalpaBJIeHHOI O Ha
OLIEHKY TaKTUK (OPMHUpPOBAHMUSA BEpPXHEH CKIAJKM BEPXHEro BeKa Yy TMAlMEHTOB C a3MaTCKOM
aHaromueid. Merogomnorusi coorBercTByeT pexkomeHaauusMm PRISMA (2020). Ilouck nyOmukanumit
npoBojmiics B 0azax nanHbIx PubMed, Scopus, Web of Science u Cochrane Library 3a nepuon 2015—
2025 rr. Cc WCHONB30BAHMEM KIIOYEBBIX TEPMHUHOB, OTPAKAIOMIMX OCOOCHHOCTH a3MaTCKOMN
6nedaponaacTuKu U METOJIbl (POPMUPOBAHMSI CKIIA/IKU BEPXHETO BEKA.

OT60p BKJIIOYAT TOCTEAOBATEIBHBIA CKPUHUHT 3arojIOBKOB, aHHOTAIIMA M TIOJHOTEKCTOBBII
aHanu3. Brioyanuchk KIMHUYECKHE MCCIEO0BaHUA M 0030phl (N>5), ONMUCHIBAIOLINE XUPYPTrUUYECKUe
TEXHUKM W MX pe3yJNbTaThl, HUCKIOYAIUCh paboThl 0€3 KIMHUYECKHX JaHHBIX, €IMHUYHBIE
HaOmofeHnss U QyOnuKkatel. VI3Biekanuch JaHHBIE O THUIIE BMEMNIATENbCTBA (IIOBHBIE, Pa3pe3HBIE,
KOMOMHHPOBAaHHbIE TEXHUKH), aHATOMUYECKUX OCOOEHHOCTSX MAI[MEHTOB, MapaMeTpax OIepanu u
KIMHUYECKUX HcxogaX. OILEHUBAINCh €CTECTBEHHOCTh CKJIAAKH, CHUMMETPHs, CTaOMJIBHOCTh
pe3yJibTaTa U 4aCTOTa OCJIOAKHEHHIA.

AHanu3 HOCWJI KayeCTBEHHBIH XapakTep C JJIEMEHTaMU OIMCATEIIbHOM CTATUCTHKU.
ComnoctaBisimich  3(GGEKTUBHOCT, M 0€30MaCHOCTh Pa3MYHBIX MOAX0A0B. KonwdecTBEeHHBII
00bEeTUHEHHBIN aHAN3 HE BBINOJIHSJICA M3-32 HEOJHOPOJHOCTH MccienoBanuil. [IpoBeneHa oreHka
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KayecTBa MyOJMKAIMi M PHUCKA CHCTEMATHYECKHX OIIMOOK C TOCIEAyIoUIed cucreMaru3anueit
pe3yabTaTOB.

Pe3yabTaThl  Hcc/IeI0BaHUA. AHaIM3 COBPEMEHHBIX  KIMHHYECKMX UM OO30pHBIX
UCCIIEIOBAaHHUM TMOKa3aj, 4YTo (OPMUPOBAHHE €CTECTBEHHOM CKIIAJKU BEPXHEro BeKa y MalUEHTOB C
a3MaTCKOM aHATOMHUEH OmpesenseTcss KOMIUIEKCOM aHATOMHUYECKUX U TeXHUYECKUX (pakTopoB, cpeau
KOTOPBIX KJIIOUEBYIO POJIb UTPAIOT OCOOCHHOCTH MPUKPEIUICHUS allOHEBPO3a MBILIIbI, TOAHUMAOIIEH
BEpXHEE BEKO, TOJIIIMHA KOXKH B 00BbEM MPEartOHeBPOTUIECKOH )KUPOBOH KieTdaTku. B GonbmmHCTBE
paboT mnomu€pkuBaeTCA, YTO OTCYTCTBHE WJIM HHU3KOE MPHUKPEIJICHHE aloHEBpO3a K KOXKe
NPEMATCTBYET (OPMHUPOBAHUIO CTAOMIIBHOM CKIAAKW, a W30BITOYHBIA HKMPOBOH KOMIIOHEHT
YBEJIIMUMBAET PUCK €€ pacmpaBieHUs] B TocieonepaimoHHoM nepuoae [3, 6, 7]. OaHoBpeMeHHO
HAIMYME OSIUKAaHTyca BIMACT HA BHU3YyaJbHOE BOCIPUATHE CKIAAKH W TpeOyeT yuéra mnpu
IJIJAHUPOBAaHUM BMELIATENIbCTBA.

CpaBHUTENIBHBII  aHANU3  XUPYPrUYECKUX  METOAMK  JIEMOHCTPUPYET  pa3inyus B
3G (HEeKTUBHOCTU U yCTOMYMBOCTH pe3ysbTaToB. LIIOBHBIE TEXHUKH XapaKTEPU3YIOTCS MUHHUMAaIbHOU
TPaBMAaTUYHOCTBIO M KOPOTKHM IEPHOAOM peadMIIMTAIlMM, YTO OOECHEeuMBAeT BBICOKHI YpPOBEHB
YAOBJIETBOPEHHOCTH MAIlUEHTOB, JOCTUTatoluil B psiae cepuit 85-90% [8]. Oqnako yactora penuanuBa
CKJIAJIKU OCTAETCSl 3HAYMTEIHHON W, 110 JaHHBIM KJIMHWYECKHX HAOJIOJICHHI, KoJeOaeTcss B mpeennax
10-35%, ocoOeHHO y MAaIMeHTOB C TOJICTOM KOXeW M BBIPAKEHHOW >XUPOBOM KIETYAaTKOH. ITO
CBSI3aHO C OTCYTCTBMEM IIPOYHOIO AHATOMHYECKOIO COEIUHEHMSI MEXIy KOXEH U arnoHeBpPO3OM
neBatopa [9, 10].

Pa3pesHbie MeTOIWKH, HAPOTHB, MO3BOJSIOT cHOPMHpPOBATH Oosiee HANEKHYIO (DHUKcaruio
TKaHed 3a C4Y€T MpsAMOIr0 COEIMHEHMS KOXKM, AaloOHEBpO3a M Tap3aJlbHOM IUIACTMHKU. B
OITyOJIMKOBAHHBIX CEPUSAX C JUIMTEIBHBIM HAONIOJICHHEM CTAa0MIBHOCTh CKJIAIKU COXpaHseTcs: Ooiee
yem y 90% mnanueHToB, a yacTtora peuuauBa He npesbimaetr 2—8% [4, 11]. IIpu 3Tom oTmeuaercs
0ojee BBICOKAs 4YacTOTa paHHUX I[IOCICONEPAMOHHBIX SBIICHUH, BKJIIOYas OTEK, T'e€MaTOMbl U
BPEMEHHYIO aCUMMETPHIO, OJHAKO B OOJIBIIMHCTBE CIIy4aeB OHU HOCST TPAH3UTOPHBIN XapaKTep U HE
BJIMAIOT HA KOHEYHbIN SCTETUYECKUIN PE3YIIbTAT.

KomOuHupOBaHHbIE TEXHHWKH, COYETAIONINE OTPAaHMYEHHBIH pa3pe3 C IIOBHOW (hUKCAIHEH,
3aHUMAIOT TMPOMEXYTOYHOE TIOJOXKEHHE U JIEMOHCTPUPYIOT ONTUMAJbHBIA OallaHC MeXay
TPaBMaTHUYHOCTHIO M CTA0MJIBHOCTBIO pe3yJibTaTa. YacToTa penuanBa npu X IpUMEHEHUU COCTaBIISET
okos0 5-12%, 4Yro nemaer MX NPEANOYTHUTENBHBIMM Yy MALUEHTOB CO CPEIHEBBIPAKCHHBIMU
AHATOMHUYECKUMHU 0COOCHHOCTsIMH [ 12].

OtnenbHoe 3HayeHHe uMeeT 00BbEM  pe3ekuuu  TkaHeidl. CoBpeMeHHble JlaHHBIE
CBUJETEIBCTBYIOT O TEHACHLMU K Oojee MIaudieMy MOAXOAY: H30BITOUHOE YJaleHHE >KUPOBOU
KJIETYaTKH acCOLIMMPYETCs ¢ (OPMHUPOBAHUEM HEECTECTBEHHO ITyOOKON CKIIAJIKM M «CKEJIeTU3aluei»
BEPXHEr0 BEKa, TOrJa Kak HEJOCTAaTOYHAas KOPPEKLHsS YBEIWYUBAET BEPOSTHOCTb pPELMIUBA.
OntuManbHble pe3yNbTaThl JOCTUTAOTCS MPH COXPAaHEHHWU (DHU3MOJIOTHYECKOro 00bEMa TKaHEeH c
TOYEUHOM KOPPEKIneH KUPOBHIX makeToB [6,8,11,13].

[Tonoxenue ¢GopMHUPYyEeMO CKIaIKU TaKKe SBISETCS KPUTUYECKH BaKHBIM HapaMETPOM.
Huskoe mim ymMepeHHoe pacioyioKeHUe CKIIaKi oOecrieuynBaeT 00siee eCTECTBEHHbIN BHEUTHUM BUA U
Jyd4Illee COOTBETCTBHE 3THUYECKUM OCOOEHHOCTSIM MallMeHTa, TOTJa KaKk Ype3MEpHO BBICOKAs CKIIaJKa
BOCIIpUHUMAETCS Kak HerapmMoHuuyHas [14]. B cOBOKymHOCTM TpeICTaBIIEHHbIE JaHHbBIE
MIOATBEPKAIOT, 4TO HawIy4qIlne ACTETUYECKUE pe3yJIbTaThI JIOCTUTAOTCS pu
WHIUBUAYATU3UPOBAHHOM TOJIXOJI€, YYMUTHIBAIOUIEM aHATOMUIO TMalMeHTa U OOeCHeurBaOIIEM
aHATOMHMYECKH 00OCHOBAHHYIO (DUKCAIMIO TKaHEH ¢ MUHUMAIbHOM TpaBMaTH3aIMEH.

Oo6cy:xnenne. [lomydeHHble pe3yJbTaThl COTVIACYIOTCS C COBPEMEHHBIMHU MPEACTABICHUSIMU
ACTETUYECKOM XHPYpPIrUH, COTIACHO KOTOpBIM ycrex OnedaporiacTUKU NpU a3uaTCKON aHaTOMUU
OTIpe/IeNISIeTCS HE CTOJIbKO BBIOOPOM KOHKPETHOM TEXHHMKH, CKOJIBKO TOYHOCTHIO aHATOMHYECKON
PEKOHCTPYKIIMU M CTENIEHBIO MHAMBUAYAIN3AMM BMEIIATEIbCTBA. AHAIN3 JaHHBIX MTOKA3bIBAET, YTO
KJIFOYEBBIM 3BE€HOM (DOPMHUpOBAHUS YCTOMUMBOM M €CTECTBEHHOW CKJIAJKH SIBJISETCS CO3/aHUE
HAJEKHOTO COEIMHEHUS MEXAY KOXKEH M alloHEBPO30M MBIIILBI, TTOJHUMAIONIEH BEPXHEE BEKO, C
y4€TOM TOJIIMHBI MATKUX TKaHEeH U pacrpeaeneHus >KUPOBBIX MaKETOB.
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CpaBHEHHE METOJIUK BBIABISIET 3aKOHOMEPHBIM KOMIIPOMHUCC MEXAY TPaBMAaTUYHOCTBIO M
CTaOWIBLHOCTBIO pe3yibTara. lIloBHBIE TEXHUKH, HECMOTPS HAa UX MPUBJIEKATEILHOCTh C TOUKH 3PEHUS
MUHHMAaJIbHOH WHBa3UBHOCTH, JIEMOHCTPUPYIOT OTPAHUYECHHYIO A(PQPEKTHUBHOCTh Y MAIMEHTOB C
BBIP2KEHHBIMU aHATOMHUYECKHUMH OCOOCHHOCTSIMH, YTO OOBACHSAETCS OTCYTCTBHEM MPsAMOI (hukcanuu
TkaHeil. B To ke BpeMs pa3pe3Hble METOAMKH o00OecrednBaloT Oosiee TpeAcKasyeMbld U
JOJITOBPEMEHHBIN pe3yJlbTaT 3a CYET AaHATOMUYECKM OOOCHOBAHHOM pPEKOHCTPYKIHMH, OIHAKO
COIMPOBOXIAIOTCS OOJNBIICH XUPYPrUYecKo arpeccueil. B 3ToM KOHTekcTe KOMOMHHPOBAHHBIC
MOAXOJbl TMPEACTABIAIOTCS Hauboyiee CcOaTaHCUPOBAHHBIMHM, OCOOEHHO TMPU MPOMEKYTOUHBIX
BapHaHTaX aHATOMUHU.

OTnenpHOrO BHUMAaHUSL 3acily’KMBaeT BoIpoc 00béMa pesekuuu TkaHed. CoBpeMeHHas
TEH/JICHIUS K COXPAaHEHHIO aHATOMUYECKHUX CTPYKTYp M OTKa3y OT HM30BITOYHOTO yJAJCHUS >KHUpa
OTpa)kaeT MePexo/l OT «PEAYKIIMOHHOI0» MOJX0/1a K KOHLIETIIMA BOCCTAHOBJICHUSI U MOJICIUPOBAHMUS.
UpesmepHasi pe3eKuuss NPUBOAUT K HApPYIICHHIO €CTECTBEHHOW Tomorpadguu Beka, Torjga Kak
OpPraHOCOXPAHSIONINE TEXHUKH MO3BOJIAIOT JOOUTHCS 0oJjiee MATKOTO M (PU3MOJIOTUYHOTO pe3yibTaTa.
OTO COOTBETCTBYET OOIIEMY HAIPABICHHIO Pa3BUTHS ICTETUUYECKON XHPYPIUU, OPUEHTHPOBAHHOMY
Ha COXpaHEHUE MHIUBUIyAIbHOCTH MALUEHTA.

BaxxHpiM  acmeKTOM  SBIISE€TCSA W OTHUYECKass 4YyBCTBUTEJIBHOCTh  BMELIATEILCTBA.
®opMUpOBaHUE CKIAJIKH HE JOJKHO CTPEMUTHCS K €BPONICOUIHOMY CTaHIAPTY, a IOJKHO YUUTHIBATH
KyJbTYPHBIE M 3CTETHUECKHUE IPEANouTeHUs naurenTa. HernpaBuibHbIi BIOOp YPOBHS CKIIAJKU U €€
KOH(UTYpaIK SBISETCA OJHOM M3 YaCTBIX MPUYUH HEYJIOBIETBOPEHHOCTH, AK€ MPH TEXHUUYECKU
KOPPEKTHO BBIIOJIHEHHOMN ONEpalyu.

Hecmotpst Ha 3HauuTENbHBIA O0OBEM TOCTYNMHBIX NAHHBIX, CIEAYET YYUTHIBATH OTPAHUUYCHUS
MPOBEIEHHOTO AaHAJIM3a. DBOJIBIIMHCTBO MCCIEAOBAHUM HOCUT PETPOCHEKTUBHBIM  XapakTep,
OTJIMYAeTCs BapUaOENbHOCTBIO METOJUK M KPUTEPUEB OICHKU pE3yJbTAaTOB, YTO OTPAaHHYMBACT
BO3MOXXHOCTh MPSIMOTO COMOCTaBICHUS AaHHbIX. OTCYyTCTBHE YHU(MUIMPOBAHHBIX MIKAT OLEHKU
ACTETUYECKOTO pe3ysibTaTa H JOJTOCPOYHOTO HAONIONEHHS TaKKe OCTaéTcs CYIIeCTBEHHOMN
po0IeMOii.

3akJ/ouenue

DopMHUpPOBaHUE ECTECTBEHHOMN CKIIAJKM BEPXHETO BEKa Yy MALMEHTOB C a3MaTCKON aHATOMUEHN
TpeOyeT CTpOro WHIUBUAYAJIU3UPOBAHHOTO II0/IX0J1a, OCHOBAHHOTO Ha [ETaJlbHOM aHaJInu3e
aHaTOMMYeCKHX ocobeHHocTell. Hanbosee ctaOuibHbIE M MpeacKa3yeMble pPe3ysbTaThl JOCTHUTAIOTCS
IpU CO3JaHMM AHATOMUYECKM OOOCHOBaHHOW (UKcallMu TKaHE ¢ MHMHHMMAaJbHO HEOOXOJUMOMU
TpaBMaTtu3anuei. OnTuManbHas TaKTUKA ONpENeNsIeTcss coueTaHueM Mopdonornyeckux (akTopoB U
IIpeNIoyiaraeT BBIOOP MEXJy IIOBHBIMM, Pa3pe3HbIMM WM KOMOMHMPOBAaHHBIMH METOJMKAMU C
Y4€TOM HX MPEUMYILECTB U OTPaHUYCHHUMN.

CoBpeMeHHbIE MOJIX0/Ibl OPUEHTUPOBAHbl Ha COXPAaHEHHE €CTECTBEHHOCTH, 00bEMa TKaHEeW U
ATHUYECKON rapMOHUH, YTO MO3BOJIAET MOBBICUTDH YJOBJIETBOPEHHOCTD MAlUEHTOB U CHU3UTH 4aCTOTY
oclokHeHu#. JlanpHelnue uccneaoBaHus JOJKHBI ObITh HampaBieHbl Ha CTaHIAPTHU3ALMIO
KPUTEPHEB OLIEHKU PE3yJIbTaTOB M MPOBEACHUE NMPOCHEKTUBHBIX PA0OT C ATUTEIBHBIM HAOII0JCHUEM
JUI yTOYHEHHS] ONTUMAJIbHBIX XUPYPIrHUECKUX CTpaTeTruil.

Cnmcok Jureparypsbi:

1. Nguyen MQ, Hsu PW, Dinh TA. Asian blepharoplasty. Semin Plast Surg. 2009;23(3):185-197.
D0i:10.1055/s-0029-1224798

2. Kim SH, Park SH, Lim JH, Hong JW. Anatomical differences in levator aponeurosis in East Asian
blepharoplasty. J Craniomaxillofac Surg. 2024;52(1):1-7. D0i:10.1016/j.jcms.2023.07.003

3. Chen WPD. Concept of double-eyelid segments ratio: practical application in Asian
blepharoplasty. Plast Reconstr Surg Glob Open. 2024;12(7):e5944.
D0i:10.1097/GOX.0000000000005944

4. Kure K, Minami A. A simple and durable way to create a supratarsal fold in Asian patients.
Aesthet Surg J. 2001;21(3):227-232. D0i:10.1067/maj.2001.115963
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VWH®EKIIMOHHBIA NEPUTOHUT KOIIEK: KJIMHUKO-TAATHOCTUHYECKHE
OCOBEHHOCTH U DYX®®EKTUBHOCTH COBPEMEHHOM ITIPOTUBOBHUPYCHOM
TEPAIIMU (PETPOCIIEKTUBHOE UCCJIEJOBAHMUME 197 CJIYHAEB)

Anouap Aumyap

Cmyoenm 3 Kypca,

Ka3zATUY um. C. Cetighyrnuna

Acmana, Kazaxcman

Hayunwiii pyxosooumens: K.8.H., accoyuuposannutii npogpeccop E.E. Myxanoemxanues

AHHOTANUA

Nudexunonnbiii neputoHut komek (FIP) sBmsercss TsokenbIM CHUCTEMHBIM 3a00JIeBaHUEM
BUPYCHOM TPUPOABI, XapaKTEPU3YIOIIMMCS BBICOKOM JieTalbHOCThIO. llenbro  Hacrosmiero
UCCIICIOBAHMs SIBUJIAcCh OIEHKAa KIWHUKO-AMAarHOCTUYECKUX OCOOEHHOCTEH pa3inuyHbIX (opM
3abosneBanus ¥ 3)(HEeKTUBHOCTH COBPEMEHHON MPOTHBOBUPYCHOM TEpanuu.

B perpocnexkTtuBHOE HccienoBaHHME BKIIOUEHBI 197 komiek, HaOMIOJaBIIMXCS B IMEPHOJ C
01.09.2024 mo 01.04.2026. JlmarHOCTHKa OCHOBBIBAJIACh HAa KOMIUICKCHOM OIICHKE KIMHHUYECKHX,
71a00PaTOPHBIX U HHCTPYMEHTAIBHBIX JAHHBIX.

VYcTaHOBIEHO, YTO MOMHUMO KJIACCHYECKHMX BBIOTHOM W CyXOW (pOpM 3HAYUTENBHYIO JOJIO
COCTaBJISIIOT HEBpoJiorhdyeckue U odrampMonoruyeckue ¢Gopmbl 3aboneBanus. Ilpumenenue
MIPOTUBOBUPYCHBIX MPEMapaToB MPOJAEMOHCTPHUPOBAIIO BBICOKYIO KIMHUYCCKYIO 3((EKTHBHOCTh U
CHOCcOOCTBOBAJIO YBEIIMYEHUIO BEIKMBAEMOCTH KUBOTHBIX.

Kntouesvie cnosa: ungexyuonnvii nepumonum kowex, FIP, kopounasupyc Koutex,
NPOMUBOBUPY CHASL MEPANUSL.

Beenenue

WHpEeKIMOHHBI MEePUTOHUT KOIIEK SBISIETCS HMMYHOIOCPEIOBAaHHBIM  3a00JIeBaHUEM,
BO3HUKAIOIIMM BCJEJICTBUE MyTallud KOpOHaBHMpyca Komiek. IlaTtoreHe3 3aboseBaHHMsl CBsI3aH C
peruKkanued BHpyca B Makpodarax, pa3BHUTHEM CHCTEMHOIO BAacKyJIMTa WU IOJHOPTaHHOTO
nopaxenus [1].

Knaccuyeckn BBLIEISIOT JIBE€ OCHOBHBIE (OPMBI 3a00JIEBaHUS: BBINOTHYIO (BJIQXHYIO) WU
HEBBITIOTHYIO (Cyxyr0). OgHaKO B IMOCJEIHHUE TOJbI BCE Yallle ONMHCHIBAIOTCS aTHUIMUYHBIE (OPMBI —
HEBPOJIOTUYECKas U O0(PTAIbMOJIOTHUECKAs!, XapaKTepU3YOIUecs MOpaXeHUEM LEHTPaJIbHOW HEPBHOM
CUCTEMBI U OpPraHoB 3peHus [2].

BHenpenne NpOTHBOBUPYCHBIX IIPENApaTOB HOBOIO IIOKOJIEHHS CYIIECTBEHHO HW3MEHWIO
nporHo3 npu FIP, koTopelii paHee cuuTancs NpakTUUECKHU HEU3IEUNMbIM 3a0oieBanueM [3].

ean nccaenoBanmsi
Onenutp knmuandeckue ¢popmel FIP, nuarnoctuueckue kputrepun U 3QpPeKTUBHOCTD pa3IuIHBIX
CXEM IPOTUBOBHPYCHOU TE€paAIUU.

MarepuaJibl 1 METO/bI

[IpoBeneHo peTpocneKTHBHOE HccienoBanue 197 koiek, HaOMIOJABIIMXCS B BETEPHUHAPHOMN
kimHAKe «300cdepa» B iepuoa ¢ 01.09.2024 o 01.04.2026.

Kpurepun BriroueHus

e HaJIM4Me KJIMHUYECKUX MPU3HAKOB, XapakTepHbIxX 1 FIP

e 1abOpaTopHbIe U3MEHEHUs (TUneprao0yanHeMus, cHmxkenne A/G koaduneHTa)

o noaTBepkaeHne [11P wim cOBOKYITHOCTH THATHOCTUYECKUX KPUTEPHUEB

MeToabl AMATHOCTHKH

e KJIIMHUYECKUN OCMOTP
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e 00K ¥ OMOXMMUYECKHI aHATTU3 KPOBU

o [II[P-guarnocTuka

e Y3U opraHoB OproIHON MOJIOCTH

e QHAJIM3 BBINIOTA

e HEBPOJIOTHYECKOE 00CIeI0BaHNE

e o(pranpMoITOTNYECKOE 00CIIeIOBaHHE

IpoTokoabl Tepanuu

(GS-441524

e 4-6 me/ke/cym — evinomuas popma

e 610 me/xe/cym — cyxas ¢hopma

e 10-15 me/xe/cym — neeponocuueckas/opmanvmonocuveckas gpopma
e OnumenbHocmos — > 84 OHetl

Molnupiravir

e 1015 me/ke 2 pasza 6 cymku

e OnumenvHocms — 8—12 neodens

Remdesivir

e HayanvHasn 003a — 10 me/ke

e noodepacusarowas — 5—10 me/ke/cym

e dnumenvHocmv — 4—12 nedenv

JIOTIOJTHUTEIBHO MPOBOANIIACH CUMITTOMATUYECKAST TSPATTHSL.

CrarducTHYeCKHI aHAJIN3

OOpaboTka JaHHBIX BBHIMONHUIACK C ucnoib3oBanueM IBM SPSS  Statistics. Paznmuus
CUUTAJIUCh 3HaYMMbIMU TipH p < 0,05.

PesyabTarsl
Pacnpenesenne ¢popm 3ad01eBaHus
Cpenu 197 xo1iex BBISIBJICHO:

Beimotnass  ¢opma | Cyxas gpopma (%) Hesponoruueckas Odranbmonoruuecka
(%) hopma (%) s popma (%)
29,94 39,59 5,58 24,86
Couerannblie popmbl OTMEUEHBI Y 28% KUBOTHBIX.
Kinnnveckue npu3sHaku
Haubosnee yacTble CUMOTOMBI:
[Toreps Anopekcust | Odranpmonoruyeckue | Acuut (%) | HeBponoruueckue | Jluxopanka
maccel Tena | (%) nusmenenus (%) cuMIToMbI (%) (%)
(%)
43 24 21 7 2 3
JlabopaTopHble mOKa3aTeJn
'unepriaodynunemus (%) A/G <0,8 (%) Anemus (%)
89 76 9

¢ eKTHBHOCTH Tepanuu

OO6mast BeKUBaeMocTh (%)

[Tonnas pemuccus (%)

JletanbHOCTH (%)

89

84

11

Haubonee Bbicokas 3¢(eKTUBHOCTh OTMEUEHA:
e Ipu paHHeM Havasie Tepanuu (p < 0,05)
e TIPU MCTIOJIb30BAaHUH BBICOKUX 103 Y HEBPOJIOTMYECKHX (HOPM.

Oo6cyxaenne
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[TonmyyeHHble pe3yNbTaThl MOATBEPXKIAIOT BBIPAKEHHBIH KIMHUYECKUH noiaumopdusm FIP.
3HauynTeNbHAS 10J11 O(TATBMOJOTMUECKUX M HEBPOJIIOTHYECKUX (POPM MOAYEPKUBAET HEOOXOAUMOCTh
pacIMPEHHON THAarHOCTHKH.

CoBpeMeHHass NPOTHBOBUPYCHAs Tepamusl JEMOHCTPUPYET BBICOKYI 3((eKTUBHOCTE U
CYLIECTBEHHO YIJIy4YllaeT TPOTHO3 3a00JeBaHUs, YTO COIJIACYeTCS C JIAaHHBIMH 3apyOesKHBIX
uccienoBanuii [4—6].

3akiroyenue
1. FIP xapakrepusyercs pasHooOpa3reM KIMHUYECKHX (POPM.
2. KomruiekcHasi 1uarHocTuka o0si3aTesibHa Ui IOCTaHOBKM JIMAarHo3a.
3. IIpoTuBOBHpYCHAas Teparus 3HAYUTEIHLHO YIIyUIIaeT MPOrHO3.
4. PanHee Ha4aso JI€YEHUs OBBIILIAET BEPOATHOCTh PEMHUCCHUU.

Cnucok Jureparypbl

Pedersen N.C. Feline infectious peritonitis. 2021-2024.
Addie D.D. et al. Feline coronavirus infection.

Kipar A., Meli M.L. FIP pathogenesis.

Tasker S. Diagnosis of FIP.

Dickinson P.J. Neurological FIP.

Recent antiviral studies (2020-2025).

ocoarwnE
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AHAJIA3 TOCTYINHOCTU IU®POBLIX TYPUCTHYECKHUX CEPBUCOB
KA3AXCTAHA AJIA THOCTPAHHBIX ITOJIB30OBATEJIEN

Opuvinoacap Auiscan /lapxankpizol

Mazeucmpaum 2 kypca,

Kazaxckuii ynusepcumem mexnonocuu u 6usneca um. K. Kynaxcanosa,
Kazaxcman, e.Acmana

AHHOTANUA

B nanHON cTaThe NMPOBOIUTCS KOMIUICKCHBIH aHAJIN3 COCTOSHUS U JIOCTYNHOCTH IM(POBBIX
TypPUCTHYECKUX cepBUCOB KazaxcTaHa [uisi MHOCTPAaHHBIX MOsb3oBareneil. Ha ocHOBE CpaBHUTEIBHOIO
aHaJIM3a JIOKAJIbHBIX SKOCHCTEM U MEXIYHAPOJHBIX IUIATQOPM BBIABICH CYIIECTBEHHBIN pPa3phIB
MEX]y BBICOKMM YPOBHEM BHYTPEHHEH LU(PPOBU3ALMMU CTpaHbl U OapbepaMy, BO3HUKAIOUIMMU MPU
MONBITKE HCIOJb30BAaHUSI 3THUX CEPBUCOB Hepe3uJeHTamMu. OCHOBHOE BHUMAaHHE YAEJICHO TaKuUM
OTpaHUYEHUSM, KaK oOs3arenbHas JOKaJdbHAsA WACHTUUKAIWS, (pParMeHTapHOCTh pBIHKA W
JOMUHHUPOBaHNE HE(HOPMABHBIX KAHAIOB MPOJAXK B COIUAIBHBIX CETIX. ABTOP NPUXOINUT K BHIBOIY,
YTO 3aKPbITOCTh HAlMOHAJIBHBIX LHU(POBBIX KOHTYPOB CHUXAET 3KCIOPTHBIN MOTEHLUaN oTpaciu. B
paboTe mpeIOKEeHbl PEKOMEHJALMU [0 Tepexolly K MOJEIM «OTKPBITOrO TypU3Ma» dYepe3
MHTETPALUI0 MEXIYHApOAHBIX IUIATE&KHBIX CHCTEM M YIPOILUEHHE MpoLeayp BepuHKauuu A
MHOCTPAHHBIX I'PaXKIaH.

KiioueBble cji0Ba: TypHCTUYECKHE CEPBUCHI, TU(GPOBBIE Oapbepbl, YKOCHCTEMBI, CyIep-amilbl
(super-apps), TpaHCTpaHWYHBIE IUIATEKH, SKCIIOPTHBIA MOTEHIMAT, WHCTUTYIHOHAIBHBIC Oapbepsbl,
OECIIIOBHBIE TPAH3AKIINH, IOCTYITHOCTh IU(PPOBOM CPEJIBI.

BBenenne. B mocnenHue rofpl TypUCTHUYECKAs OTPACIbh aKTHBHO Pa3BUBACTCS TI0J] BIUSHHEM
UGPOBBIX TexHoNorui. OHNalH-TUIaTGOPMBI 1 MOOWJIbHBIE MPHIOKEHHUS 3HAYUTEIBHO YIPOIIAIOT
NOUCK MH(OpMAIMM, IUIAHUPOBAHHE IOE310K U OpOHMPOBAHUE TYPUCTHUECKUX YyCIyr. B atmx
YCIOBUAX JOCTYITHOCTh LU(POBBIX CEPBUCOB JUIsI MHOCTPAHHBIX MOJIb30BATENIEH CTAHOBUTCS BaXKHBIM
(akTOpOM Pa3BUTHUS MEKAYHAPOIHOTO TypH3Ma.

Kazaxcran o0nagaer 3HAYUTENBHBIM TYPUCTHYECKHUM MOTEHIIMAJIOM, OJHAKO JIOCTYyNl K
TYPUCTHUYECKHM YyCIyraM d4epe3 HMU(pPOBBIE PEHICHUS OCTACTCS OTPAHWYECHHBIM IS MHOCTPAHHBIX
MOJIb30BaTeseid. BONBIIMHCTBO CYMIECTBYIOMIMX PEHICHNH OPHEHTUPOBAHO HA BHYTPEHHHA PHIHOK HITH
MPEJICTAaBICHO B Pa3pO3HEHHOM BHJIC, UTO YCIOKHSET TIOUCK U BBIOOP TYPHUCTUYECKHUX TPEITTIOKESHHM.

Lenp uccnenoBanuss — aHanu3 LUGPOBBIX pemieHUd B cpepe Typusma KazaxcraHa ¢ TOuku
3peHHsT MX JIOCTYIHOCTH M YZ0OCTBa MCIIOJB30BaHMS JJISI MWHOCTPAHHBIX MOJb30BAaTENCH, a TakkKe
BBISIBIIEHHE OCHOBHBIX OTPaHUYECHUH.

B paGore ucrnonp30BaHbBl METOJIBI CPABHUTENIBHOTO aHAINM3a IMUQPOBBIX MIATHOPM M aHAIN3a
(YHKIIMOHATHLHBIX BO3MOYKHOCTEH CYIECTBYIOMINX PEIICHHH.

O030p uUPOBBIX  TYPUCTHYECKHX  cepBHCOB. COBpeMEHHBIE  MEXIyHApOTHBIC
TYPUCTHUYECKHE CEPBHCHI 3a/IaI BHICOKMI CTaHAAPT IMOJIb30BATEIBCKOTO OIBITA, TIPEBPATHUB MPOIIECC
TUTAHUPOBAHMSI TIOE3]JKH B WHTYWTHUBHO TOHSTHBIA LUK B paMKax €IMHON IHQPOBOH Cpeipl.
I'moGaneubele maTgopmbl, Takue kak Booking.com, Airbnb u GetYourGuide, MUHUMHU3HPYIOT
Oapbepbl s MyTENIECTBEHHHKA 33 CUeT INTyOOKOW HMHTErpalMy MyJIbTUS3BIYHBIX HHTEp(EHCcOB U
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CKBO3HBIX CHCTEM OIUIaThl. DTO (pOpMHUpPYET y MHOCTPAHHOTO IIOJIb30BATENsl YCTOHYMBOE OXKUIAAHUE
TOT0, YTO JI00ast yciryra — OT BbIOOpa OTes 10 MpUoOpEeTEeHHs] HUILIEBOTO TyPIPOAYKTa JOJKHA ObITh
JOCTyIIHA B paMKax €IMHOM SKOCHUCTEMBI C rapaHThell O€30MaCHOCTH JaHHBIX U IPO3PAaYHOCTHIO
neHooOpazoBanust [1]. Opnako mnpu aHanm3e 1udpoBod  uHOpacTpykTypsl Kaszaxcrana
Oo0OHapy’KUBAeTCs CYLIECTBEHHBIH JECKPUNITUBHBIN pa3pblB MEXy BHYTPEHHHUMH TE€XHOJIOTUYECKUMHU
JOCTHKEHUSMH CTPaHbl M UX (PAKTUYECKOM TOCTYIHOCTBIO JUIsl HEPE3UICHTOB.

B omnune oT 3amagHOM MOAENH, I JOMUHUPYIOT CHELMAIU3UPOBAaHHBIE arperaTropel, B
Ka3axcrane cnoxunace crneuuduueckas apxXuTekTypa LHU(POBOro phIHKA, XapaKTepU3YHOIIAsCS
BBICOKOM CTENEHBI0 KOHIICHTPALWU B paMKaX (PMHAHCOBBIX SKOCHCTEM. SIpKUM IPUMEpPOM SBIISAETCS
cepeuc Kaspi Travel, unTerpupoBaHHBII B CTPYKTypy Ccymnep-anma. [Ipm BBICOKOM KadecTBe
BHYTPEHHETO CEPBHCA TaKKe IIAT(HOPMBI OCTAIOTCS MPAKTHUECKH W30JIMPOBAHHBIMH OT WHOCTPAHHBIX
rpaXaaH H3-32 HEOOXOJUMOCTH MPOXOKICHHUS >KECTKOW JIOKAIbHOM WACHTU(HUKAIMU, BKIIOYAs
HJIMYME WHIUBHIyaJlbHOrO HIeHTU(uKamoHHoro Homepa (MMH) wu peructpanuio MecTHOro
aboOHEHTCKOro Homepa [2]. DTO co3maeT MHCTUTYLMOHAIbHBIN «U(ppoBoi Oapbep», MpU KOTOPOM
Haunbosee 3 eKTUBHBIC JOKATbHBIC HHCTPYMEHTbI OPOHMPOBAHNUS OKa3bIBAIOTCS HEIOCTYIHBIMU /IS
r7100aJIbHOTO MOTPEOUTENS Ha FTale INIAHUPOBAHUS OE3IKH.

[TapajtenpHO € O3TUM 3HA4YUTENbHAs 4YacTb TYPHUCTHYECKOro npennoxkeHus Kaszaxcrana,
0CcOOEHHO B CErMEHTE aBTOPCKHUX TYPOB M YCIYT YaCTHBIX THIOB, JIOKAIN30BAaHA B COLUAIBHBIX CETSX,
B yacTHOCTM Ha tuiarpopme Instagram. JlanHblii KaHan oOeCIEYMBAET BBICOKYIO BH3YaIbHYIO
KOHBEPCHIO, OHAKO XapaKTEPU3yETCsl OTCYTCTBUEM CTPYKTYPHPOBAHHBIX MEXaHM3MOB OpOHHPOBAHUS
U IOpUIUYECKUX rapaHTUi. MIHOCTpaHHBIN MOJIb30BaTeNb CTAJIKUBACTCA C HEOOXOIUMOCTBIO BEIECHUS
He(OpMaJIbHBIX IIEPErOBOPOB B MECCEHIKEPax, YTO B COYETAHUU C OTCYTCTBHEM WHTETpaLUuu
MEXIyHapOAHbIX IUIATEKHBIX CHCTEM YBEIMYMBACT TPAH3AaKLMOHHBIE PUCKU U CHUXKAECT YPOBEHb
noBepus Kk gectuHauuu [3]. B pe3ynabTare phIHOK IpejacTaBisercss (parMeHTHPOBAHHBIM:
ounmanbHple BeO-pecypchl 3adacTylO BBIOJHSIOT JIMIIb PENpPe3eHTATUBHYIO (YHKIHMIO, He
oOecrnieurBast MOJIHBIN LUK MMOKYIKH, B TO BPEMsI Kak peajibHbI€ MPEAJIOKEHUSI OCTAIOTCA B «CEpoil»
30HE MECCEH]IKEPOB.

Takum oOpa3om, Tekyllee cocTOsHHE LU(POBBIX TYypHCTUYECKHMX cepBUcOB B Kaszaxcrane
CBUJETEIBCTBYET 00 OTCYTCTBHUM €JMHONH WHTETPUPOBAHHOW CHCTEMBbI, OPHEHTHPOBAHHOM Ha
SKCHOPTHBIM nmoTeHIMal. JIokaabHbIE pelIeHus] OCTa0TCs MO0 3aMKHYTHIMM BHYTPH HallMOHAJIBHBIX
0aHKOBCKUX 3KOCHCTEM, JIMOO M30BITOUHO JIEHEHTPATN30BaHHBIMM, YTO BBIHY)KJIA€T MHOCTPAHHOTO
TYpHCTa CaMOCTOSITEIILHO MPEOJOJIEBATH CIIO)KHOCTH TEXHUYECKOIO U SI3BIKOBOrO Xxapakrepa [4]. OTo
OrpaHUYMBAET KOHKYPEHTOCIIOCOOHOCTh PETrMOHa Ha TIJI00aJbHOM pBIHKE, HECMOTps Ha Hajluuue
YHUKaJIBHOTO  MIPUPOJHO-PEKPEAIMOHHOTO MOTEHLMajda U  BBICOKOTO YpOBHS  BHYTpPEHHEH
uudpoBU3aIUH.

AHa/I3 OrpaHMYeHHMH M CPaBHHUTe/lbHasi OuLeHKa HUGpoBbIX pemeHui. [IpoBeneHHBIN
MOHHUTOPHHI TEKYLIEH CHUTyallud TO3BOJSET BBIAECTUTh TPU TPYMNNbl KPUTUYECKUX OTPAHUUYEHU,
NPEMATCTBYIOUIMX ~ MOJHOLEHHOMY  HCIOJB30BAHUIO  Ka3aXCTAHCKUX  IHM(POBBIX  CEPBHCOB
WHOCTPAaHHBIMH  TYpUCTaMH:  TEXHHMKO-TEXHOJIOIMYECKHE,  HMHCTUTYLHOHAJIBHO-NIPABOBBIE U
nuHrBUCcTHYECKHE. CpaBHUTENbHAS OLIEHKA OTEYECTBEHHBIX PEIIEHUI C MEXTyHAPOIHBIMH aHAJIOTaMHU
IIOKAa3bIBAET, YTO KIIFOUEBBIM PAa3pbIBOM SIBJISIETCSI HE OTCYTCTBUE CAMOI0 KOHTEHTA, & HEBO3MOYKHOCTh
COBEpIIICHUs OECIITOBHOM TpaH3aKIMK U3-3a pyOexa.

[lepBpiM U HauOosiee 3HAYMMBIM OapbepoM BBICTYMAET >KECTKas MPUBA3KAa OOJNBIINHCTBA
KauyeCTBEHHBIX CEPBHCOB K HAllMOHAJIBHBIM CHCTeMaM uaeHTHuKanuu. s foctyna K GyHKIIMOHATY
OpOHHpOBaHUS OWJIETOB WM apeH/bl JKUJIbS Yepe3 BeAylIUe JIOKaIbHbIE MPUIIOKEHUS Tpedyercs
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HaIMYWEe UHIUBUAYATbHOTO HaeHTuuKannonHoro Homepa (MMH) u npoxoxkaenne OnoMeTpuieckoi
BepUPUKALMK, TOCTYMHOW TOJNBKO PE3UACHTAM. OJTO aBTOMATHYECKH HCKIIOYAET WHOCTPAHHOTO
MoJjib30BaTessl U3 Haubosiee pa3BUTOM HHM(POBOI SKOCHCTEMBI CTpaHbl Ha JTale IJIAHUPOBAHUS
noe3ku [5]. B oriamume oT MeXIyHapOAHBIX MIATPOPM, KOTOPbIE MCHOIB3YIOT AJIEKTPOHHYIO MOYTY
WM aKKayHThl B COLMAJIBHBIX CETAX JJI1 aBTOPU3ALMM, Ka3aXCTAHCKUE CyNep-alllibl BBICTPOEHBI IO
MOJIETIM 3aKPBITOTO0 KOHTYpPa, OPUEHTUPOBAHHOTO MCKIIIOUMTEIBHO Ha BHYTPEHHIOIO 0€30MacHOCTh U
(buCKaTbHBIA KOHTPOJIb.

BropsiM orpanuuenuem siBnsieTcst (hparMeHTaInus IIaTeKHBIX WHCTPYMEHTOB. B TO Bpems kak
TJI00ANBHBIA TYPUCTHUYECKUN PBIHOK OINMUPACTCS HA CTAHIAPTHl MHTErPAllUU C MEXIYHAPOIHBIMU
TUTATEKHBIMU IUTI03aMH ¥ HU(PPOBBIMU KOIIETbKAaMH, JIOKAIbHBIE Ka3aXCTAaHCKHE TOCTABIIUKN YCIIYT,
0cOOEHHO B MajJOM W cpeaHeM Ou3Hece, 3a4acTyl0 OTPaHUYHMBAIOTCA IEPEBOJAAMHU IO HOMEPY
TeneoHa WM Yepe3 3aKpbIThie OaHKOBCKHE MHTEpdeEichl. [ MHOCTPaHHOTO TypHCTa OTCYTCTBHE
BO3MOXXHOCTH OIUIaThl 4epe3 MPHUBBIYHBIE MPOTOKOJIBI CTAHOBUTCS CTON-(AKTOPOM, CHHUKAIOIIUM
YPOBEHb KOHBEPCHUU U JIOBEPUS K cepBHCY [6].

JIuHrBUCTMYECKas aJanTalys U KOHTEHTHas MOAJEPKKA TAK)KE OCTalOTCS Ha HEAOCTATOYHOM
ypoBHe. CpaBHUTENBHBIN aHAIU3 MOKA3bIBAET, UTO OOJBIIMHCTBO IOCYAaPCTBEHHBIX U KOMMEPUECKHX
PECYPCOB OTPaHUYMBAIOTCS (DOPMATLHBIM MEPEBOJIOM HMHTEpQeiica Ha aHTITMHUCKUHN S3BIK, IPH STOM
aKTyaJIbHbIM KOHTEHT, OT3bIBbI II0JIb30BATENEH U ACTAIN3UPOBAHHBIE YCIOBUS MPEJOCTABICHUS YCIyT
OCTalOTCA JIOCTYIHBIMU NPEUMYIIECTBEHHO Ha rOCYAApCTBEHHOM WJIM PYCCKOM s3blkax. OTCyTCTBHE
«CMBICIJIOBOM JIOKAIM3ALMI» IPUBOIUT K TOMY, YTO HHOCTPAHHBIN [10JIb30BATEb HE MOIYYaeT MOJTHON
uHpopmanuu o crneuuduke peruoHa, MpaBHiIaX OE30MACHOCTU U JIOTHCTUYECKUX HIOAHCAX, YTO B
r7100ambHOM MPaKTHUKE pellaeTcs yepe3 UCMOb30BaHue TUHAMUYECKHX CUCTEM MAIIMHHOTO MepeBoja
1 JIOKaJIbHBIX KOHTEHT-arperaropos [7].

CpaBuuTenbHas omneHka A(G(EKTUBHOCTH JIOKAIBHBIX M MEXAYHApOIHBIX  IJIaTGopM
JEMOHCTPHUPYET, UTO Ka3aXCTAHCKHUE CEPBUCHI BHIMTPBIBAIOT B TIyOMHE MPOpPabOTKU JIOKaIbHOTO
NpoAyKTa (HampuMep, Halnuyue OWJIETOB Ha PErMOHAIbHBIE JKEJIE3HOJOPOKHBIE HAIpaBIICHUS WU
JOCTYTI K CIEU(UIECKUM JIOKAIIUSIM), HO KPUTHUECKU MTPOUTPHIBAIOT B IOCTYIMHOCTH MHTEpderica ist
HEpEe3UCHTOB. B TO Bpemsi kKak MeXIyHapOJHbIE THJbI-arperaropbl 00€CreyrBalOT IOPUANYECKYIO
YUCTOTY CJAEIKH M CTPaxXOBaHME PUCKOB, JIOKaIbHBIH cerMeHT «lHcTrarpaM-Typusma» ocTaBisieT
MoNIb30BaTesl B 30HE TpaBoBOil HeompenereHHocTH [8]. Takum o0pa3oM, MAJis TOBBIIICHUS
AKCIIOPTHOTO TOTEHIMAlla OTPACIM HEOOXOAMM MEpPeXOa OT 3aKPBITHIX BHYTPEHHUX JKOCHCTEM K
OTKpBITEIM API-perienusiM, UHTErpUPOBAHHBIM B TNI0OANBHYIO IIU(PPOBYIO CPEy.

3akirodyenue. [1oBoAsI UTOT MPOBEAEHHOMY aHAINU3Y, MOKHO CJENIaTh BBIBOJ, UTO HHU(pOBas
sKocucTeMa Typu3Ma B KazaxcraHe HaxoAMTCs Ha d3Tane «BHYTPEHHErO NEPEHACHIIEHUS», NpU
KOTOPOM BBICOKHME TEMIIbI JOKAJIbHOM U(POBU3ALIMH BCTYIAIOT B IPOTUBOPEUHE C OTKPBITOCTHIO AJIsI
MEXIyHapOAHOro pblHKA. MccrienoBaHue IMokas3ano, YTO KIFOYEBBIM OapbepoM JUIsi MHOCTPAaHHBIX
MOJIb30BaTesIe SBJIsIETCd HE OTCYTCTBUE TEXHOJIOTMYECKMX pEIIeHUH Kak TaKOBBIX, a UX
W30JMPOBAaHHOCTh BHYTPU HAIMOHAIBHBIX OAHKOBCKUX M TIPAaBOBBIX KOHTYpoB. CuHCTeMHBIE
TpeOOBaHUS K JOKAIBbHOW MACHTU(UKAIIMA ¥ OTCYTCTBHE OECIIIOBHBIX MEKIYHAPOIHBIX IIATEKHBIX
IITI030B J1e-(paKTO CO3/1AI0T CUTYALHUIO «LM(POBOTO UCKIIOUEHU» IS TI00aIbHOr0 TypHcTa [9].

CpaBHuTeNbHAs OlLIEHKA MOATBEPKAAET, YTO €CIU MEXKIYHApPOIHbIC MIATGOPMBI BHICTYHAIOT B
pOJI YHUBEPCATBHBIX MMOCPEIHUKOB, TAPAHTUPYIONIUX 0€30MacHOCTh M Y00CTBO, TO Ka3aXCTaHCKUH
uuppoBoit  maHamadr ocrtaerca  (pparMeHTHpoBaHHBIM.  CyIIECTBYIOIIMA  pa3pblB  MEXIy
(GYHKIMOHATBHBIMU CyTI€panmnamMu, JOCTYITHBIMU TOJIBKO PE3UICHTAM, U «CEPOil» 30HOM COIMATbHBIX
CeTeil, TIJe  COCPEAOTOYEHbl  YHUKaJbHbIE  NPEIOKEHHS,  BBIHYKJAET  HMHOCTPAaHHBIX
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MyTEIIECTBEHHUKOB OpaTh Ha ceOsi JONMOJHHUTEIbHbIC TPAH3AKIIMOHHBIE PUCKH. DTO CHHXKAET OOIIyIO
MPUBJIICKATEIBHOCTh JIECTHHALMU, HECMOTPS Ha KOHKYPEHTOCIIOCOOHOCTh CaMOTr0 TYPHUCTUYECKOTO
MIPOAYKTA.

Jlnist ipeoIoNIeHNsT BBISIBICHHBIX OTPaHMYCHHN HEOOXOIuMa CMEHa MapaJurMbl: OT 3aKPBITHIX
KOPIOPATUBHBIX IKOCUCTEM K MOJENHU «OTKpbIToro typusMa» (Open Tourism). DTo moapasymeBaer
BHEJPEHUE YIPOIICHHBIX MEXaHU3MOB LU(POBON BepuUbUKALUU JUIsI HEPE3UJEHTOB, MHTErPAIUIO
JIOKQJIBHBIX CEPBUCOB C INIOOATBHBIMU IJIATEKHBIMH CUCTEMaMHU M CTaHJIApTU3ALMIO MPEJIOKSHUN B
COLIMAJIbHBIX CETAX uepe3 TOCYJapCTBEHHbIE WM YacTHBIE arperaropbl. Peanmuzanus JaHHBIX Mep
MO3BOJIUT TpaHC(HOPMHUPOBATh BHYTpeHHUH 1HdpoBoil ycnex Kaszaxcrana B 3¢ GdeKTuBHBIN
MHCTPYMEHT MPUBICUCHUS MEXIYHAPOAHOTO TYpHUCTUYECKOrO Tpaduka, 00ecriedrB MOJHOLUEHHYIO
MHTETPALUIO CTPAHbI B INI00ANBHYIO IU(PPOBYIO HHIYCTpUIO rocTenpuumMcTia [10].
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KOHIENIUS «OPEN TOURISM» B KASAXCTAHE U TEXHOJIOTHYECKASI
APXUTEKTYPA EAUHOU IIVTIAT®OPMBI IJISI THOCTPAHHBIX TYPUCTOB

Opuvinoacap Aiiscan /lapxankpizol

Mazeucmpaum 2 kypca,

Kazaxckuii ynusepcumem mexnonocuu u 6usneca um. K. Kynaxcanosa,
Kazaxcman, e.Acmana

AHHOTANUA

B cratee paccmarpuBaercs koHuenuus «Open Tourismy Kak TEXHOJIOTMYECKas Mapajnurma,
HalpaBJlI€HHAs Ha CO3/laHUE OTKPHITOH LU(POBON cpenpl Uil MEXIYHApOAHOTO TypusMa B
Ka3zaxcrane. ABTOp O0OOCHOBBIBAa€T HEOOXOJUMOCTh IE€peXoJa OT 3aKPBITBIX HALMOHAIBHBIX
9KOCUCTEM K apXUTEKType, OpPUEHTUPOBAHHOM Ha HEPE3UJEHTOB, 4YTO II03BOJSET YCTPAHUTH
KpUTHYECKHE Oapbepbl B 00JaCTH HACHTUPHUKAMU U IUIaTexed. B pabore ommcana apxuTekTypa
JAHHOI'O pEIlIeHus, Oa3upyrolascs Ha CHELUATU3UPOBAHHBIX MEXaHU3Max HJAECHTU(UKALNN
HEPE3UACHTOB U MHTErPALUU C TJ100albHBIMU IJIATEKHBIMU IpOoTOKoJIamMu. IIpennoxkeHHbli moaxon
MI03BOJISIET ONTUMU3HUPOBATh MOJIb30BATEIBCKUN yTh HHOCTPAHHOI'O TypHCTa, 00ecrieunBas MpsiMoi 1
JIeTaJIbHBINA JOCTYI K JIOKAJIbHBIM yCIyraM TypucTuieckoil otpaciu Kazaxcrana.

KiaroueBbie ciaoBa: Open Tourism, HEpPEe3UICHTHI, HWASHTU(DHUKAIIUS IOJIb30BATENICH,
MEXIyHApOJHbIE TUIATEXKHbIE IILTI03bI, MHKPOCEPBHCHAs apxurekrypa, Kaszaxcran, obOiauyHbie
TexHoJoruu, uarerpanus AP, 3amnmTa nepcoHanbHbIX TaHHBIX.

Beenenne. [{udposas tpanchopmanus Typuzma B Kazaxcrane Ha TEKyIeM 3Tale CTOJIKHYJIACh
C BBI30BOM «3aKkpbITocT» BHYTpeHHeW WT-undpactpyktypel. B TO Bpems Kak JOKajJbHBIE
MOJIb30BaTeIN  OOECNEeYeHbl BBICOKOTEXHOJOTHYHBIMU  CyMep-annaMd, HWHOCTPAaHHBIH TYypHCT
OKa3bIBaeTCs B CUTYalMM LU(PPOBOI H3OIAMH M3-32 HEBO3MOXKHOCTU NMPONTH aBTopu3anuio no MMH
WIA COBEPIINTH IUIATEXX Yepe3 HalMOHaJbHble OAHKOBCKHE KOHTYpHI. PereHnem naHHON mpoOiembl
BbIcTynaeT nepexox k mojenu «Open Tourismy», B OCHOBY KOTOpPOHl 3all0)K€HO HPOEKTHPOBAHUE
HEe3aBHUCUMON LHU(POBON Cpefbl, aJanTUPOBAHHOM MJIi MHOCTPAHHBIX TypHcTOB. OCHOBHas Hjes
UCCIIEIOBaHMs 3aKJo4yaeTcs B pa3pabOTKe apXUTEKTyphl MIaTPOpMBbl, KOTOpas OOEecCHeuuT
MHOCTPAHHBIM TYpUCTaM MpPSIMON TOCTYH K JIOKAJIBHBIM TYPUCTHUECKUM YCIyraMm uepe3 MpHUBBIYHBIC
UM MHCTPYMEHTHI BepU(UKALIUU U OIuIaThl. JlaHHOE pellieHne Npru3BaHO YCTPAHUTh TEXHOJIOTHUECKYIO
JTUCTAHIMIO MEXIY HAIMOHAJIBHBIM TYpPHPOAYKTOM U IIOOAlIbHBIM MOTpeduTeneM, oOecrneynB
OTKPBITOCTH JIOKAJIBHBIX CEPBHCOB OPOHUPOBAHMS JUISI MUPOBOT'O PHIHKA.

KonuenryanbHast moaeiab cucrembl Open Tourism. Pa3Butie mudpoBoi 3KOCHCTEMBI
Typu3Ma B MOCJEIHUE NECATUIETUS MPOLUIO MyTh OT MPOCTHIX MH(OPMAIIMOHHBIX BEO-CTpaHUI] 0
CIIOKHBIX ~ MHTEJUIEKTYalbHbIX  cucTeM. OJHAaKo  COBPEMEHHBIH  JTall  XapaKTepusyeTcs
BO3HUKHOBEHHEM «ILIH(PPOBBIX OCTPOBOB» — HAIMOHAIBHBIX HMH(PACTPYKTyp, KOTOpbIE, Oyaydu
BBICOKOTE€XHOJIOTMYHBIMU BHYTPH, OCTAIOTCS W30JIMPOBAHHBIMH JJI1 BHEUIHMX Y4YaCTHUKOB. B 3TOM
koHTekcTe napaaurma «Open Tourism» (OTKpBITHIN TypH3M) BBICTYNAET KaK KOHUENTYaJbHBIH OTBET
Ha BBI30BBI TEXHOJIOTUUECKOTO MPOTEKIIMOHU3MA.

Tepmun «Open Tourism» 6epet cBoe Hauano u3 6osee mupokoi koHenuuu Open Innovation
(OtkpeiThie WHHOBanuu), npemnoxxkeHHoi ['enpu YecObpo (Henry Chesbrough). Cormacno stomy
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MOJIXO/1y, MHHOBAIIMOHHBIE MPOLECCH B MHAYCTPUH JODKHBI OMUPATHCS HA MPUTOK BHELIHUX 3HAHUHN
U TEXHOJIOTUH, a HE 3aMBIKaThCsl BHYTPH OJHOM OpraHM3allii WJIN TOCYJIapCcTBEHHOH cucremsl [1]. B
Hay4yHOH JuTepatype «Open Tourism» paccMaTpuBaeTcsi HE MPOCTO KakK JOCTYI K MH(POpPMAIINH, a KaK
CO3JIaHME OTKPBITHIX MpOrpaMMHBIX HHTepdeiicoB (API) m mpoTokonoB, MO3BOJISIOMMX BHEIIHUM
pa3paboTyMKaM U IOJIb30BaTENIIM HMHTEIPUPOBAThCA B JIOKAIBHYIO TYPUCTHUYECKYIO cpely Oe3
WHCTUTYIIMOHAIBHBIX OapbepoB [2].

s KazaxcraHa akTyajqbHOCTh JAHHOM MOZEIN 00YyCIIOBI€HAa HEOOXOAUMOCTBIO NPEOI0ICHUS
MHOPACTPYKTYpHOTro paspbiBa. COBpEMEHHBIE MCCIIENOBATENIN MOAYEPKHBAIOT, YTO YCTOMUUBOCTH
TypucTHUYeCKHX JaecTuHanuil (Smart Tourism Destinations) HanpsMyr0 3aBUCHUT OT UX CHOCOOHOCTH
obecrieunBaTh «OecIIOBHBII» MyTh KimeHTa (Seamless Customer Journey). DTo mojapa3syMeBaeT
ycTpaHeHue OapbepoB Ha dTarne HACHTH(UKAIWK MU OIUIAThl, KOTOPBIE B TEKYLIMX peausiX 4YacTo
TpeOyIOT HAJIMYMs JIOKAIBHBIX MACHTH(HKaTOpoB, Takux kak MMWH [3]. Takum obpazom, nepexon K
aBTOHOMHOM Muiatdopme B pamkax mozaenu Open Tourism mo3BossieT chOpMHpPOBATH BbIICICHHBIN
«un(ppoBoil KOPUIOP», 00ECIECUNBAIOLIMNA IPSIMYIO CBSI3b MEX/1Y JIOKAJbHBIMHU ITOCTABLUIMKAMM YCIYT
U TJ00abHBIM PBIHKOM [4]. DTO mpeBpaliaeT 3aKpbITYI0 HAIlMOHAIBHYIO CUCTEMY B OTKPBITBINA y3el
MEXYHApOAHOH TypUCTUUYECKON CETH.

ApXHMTEKTYpa H NporpaMMHas peaju3anus miaatgopmsl. [IpoekrupoBanue miarGopMsl B
pamkax konuenmmu Open Tourism TpeOyeT co3gaHMs MHOTOTPAHHON apXUTEKTYpPbI, CHOCOOHON
00ecTeYnTh CTa0MIIbHOE B3aUMOJICHCTBUE MOJIB30BATENS C CHCTEMOW Yepe3 pa3InyHble TOYKU BXOJIA!
BeO-uHTepderic 1 MOOWIbHBIC MPHIOKEHUA. B OCHOBY MpOrpaMMHON peau3aliiu 3aKJIabIBacTCs
TEXHOJIOTUYECKUH CTEK, OPMEHTHUPOBAHHbIM Ha MAacIITaOMPYyeMOCTh M OTKa30yCcTOMYMBOCTH. B
KayecTBe cepBepHbIX pemeHuid (Backend) nemnecoobpazHo ucIonb30BaHNE BEICOKOIPOU3BOAUTEIBHBIX
CpeA C pa3BUTOM MOAJEPKKOM acuHXpOHHOCTH (Hampumep, Python ¢ coBpemenHbIMEU (peliMBOpKaMu,
Node.js umu Go).

Hns moctpoenus kiaueHTtckol wactu (Frontend) B BeG-cpene HamOonee 3(deKTHBHBI
KOMITOHEHTHO-OPHEHTUPOBAHHbIE OMOIMOTEKH, Takue Kak React wim Vue.js, KOTOpble MO3BOJISIOT
peayin30BaTh CJIOXKHYIO JIOTUKY IMOMCKa U (QUIBTPAlMM TYpPOB C BBICOKOW CKOPOCTBIO OTPHUCOBKU
untepdeiica. Ilpu pazpaboTke MOOMIBHOrO CerMeHTa IUIaT(GOPMBI KPUTUYECKU Ba)KHBIM SIBIISIETCS
BBIOOpD MEXIy HAaTUBHOM M KpoccruiarGopMeHHON pa3paboTkoil. HecmoTps Ha momynspHOCTH
KpoccIulaThOpMEHHBIX (PEVMBOPKOB, A TYpUCTHYECKOM miuaTdopmbl, TpeOyromeil riayO6okoi
MHTETpallul C KapTaMH, CHUCTEMaMU yBEIOMJIEHHMH M OuoMeTpuyeckod HACHTU(HUKAIHMEH,
NPUOPUTETHOM ocTaeTcs pa3paboTka HAaTUBHBIX NpuioxkeHuid Ha 10S (Swift) u Android (Kotlin).
HatuBHblil mnoxxon oOecneunmBaeT MaKCUMaJIbHYIO HAJIeKHOCTh, IpeJICKa3yeMoe IOBEIECHUE
uHTepdeiica 1 ONTUMAaIbHOE UCIIOJIB30BaHUE PECYPCOB YCTPONUCTBA, YTO MUHUMH3UPYET PUCK OIIMOOK
IIpY NIPOBEJIEHUU TPaH3aKIMi [S].

XpaHneHue MaHHBIX peanusyercs Ha Oasze pemsmuoHHblx CYB]] (mampumep, PostgreSQL),
obOecrieunBaromx crporoe coOmogenue mnpuHnunoB ACID. DOTo KpUTHYECKHM Ba)XHO IS
NPEJOTBpAllleHUsT KOH(JIMKTOB TNpPH  OJAHOBPEMEHHOM OpPOHUPOBAaHMM TYpPOB  MHOXKECTBOM
nojp3oBarenei. [l yckopeHMs JOCTyma K 4YacTo 3arpamuBacMoid HMH(OpMAlMM M CHUXKECHUS
Harpy3kd Ha OCHOBHYIO 0a3y JaHHBIX BHEIPSIOTCS CHUCTEMbI KIIIMPOBAHUS B ONEPATUBHOW MaMATH
(nammpumep, Redis).

Jlna obecrieueHust cTaOUIBbHOW pabOThl M OBICTPOM HTEpaluu pa3padOTKH MPUMEHSETCS
metononorus DevOps 1 KoHTeiiHepu3anus MpUIOKEeHUH ¢ ucnoiab3oBanueM Docker. 3To mo3Bossier
M30JIMPOBATh KOMITOHEHTHI CHCTEMBI M TapaHTHPOBATh WACHTUYHOCTH CPEIbl BBHIMOJHEHHS Ha JTarax
pa3paboOTKW M MPOMBIIIJICHHOW OJKCIUTyaTallMd. YTpaBlieHUE >XU3HEHHBIM LHUKIOM MPHIOKEHUS
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OCYIIECTBIISIETCS 4Yepe3 IMpolecchl HempepblBHONW wuHTerpaimu u  gocraBku (CI/CD), uto
aBTOMAaTH3UPYET Jeryiod OOHOBICHHM M MUHHUMM3HPYET BpeMs NPOCTOS CUCTeMbl. Pa3BepThiBaHUE
mwiatopmsel B o0siagHoN MHGpacTpykType (Hanpumep, yepes nposaiiaepoB AWS, Google Cloud wim
JIOKaJIbHBIE OOJIaYHBIE PEIICHHUs1) O0ecleYnBaeT reorpauuecKyro pacrpeneeHHOCTh U OBICTPYIO
JIOCTABKY KOHTEHTa KOHEYHOMY IOJIb30BaTENO [6].

B3aumoneiicTBue Mexay KOMIIOHEHTAMH CUCTEMbI U BHEIIHUMU CEpBHUCAMU CTPOUTCS Ha Oaze
MUKPOCEPBUCHOM JIOTUKH, TJ€ Ka)Iblii MOIyJIb OTBEYAET 32 KOHKPETHYIO OM3HEC-(QYHKIIMIO: MOUCK,
BepuduKalnoo win omiaty. CBS3yHOIIMM 3BEHOM BBICTYHAOT CTaHAAPTHU3WPOBAHHBIE MPOTOKOJIBI
(REST, GraphQL), obecnieunBaromiyie OECIIOBHYIO WHTETPALUIO C MEXIYHAPOJHBIMH IJIATEKHBIMH
nutiozamu. CoOuto/ieHre CTaHgapToB oOMeHa NMaHHBIMH, TakuxX Kak crenudukamuu OpenTravel
Alliance, rapaHTHpyeT COBMECTHMOCTb JIOKAJbHOW apXUTEKTYyphl C MHPOBBIMH TYpPHUCTHUYECKHMHU
arperatopamu [7].

Peanuzanusi mpeqioKeHHONW apXUTEKTYphl HAa OCHOBE OOJAUHBIX TEXHOJIOTMH W HATHUBHBIX
pelieHrui  MO3BOJSeT TpaHC(HOPMHUPOBATH JIOKAIBHYIO TYPUCTUYECKYH0 HH(QPAcTpyKTypy B
MacIITabupyembiid uppoBOi aKTUB.

NudpopmanuonHass 0e30macHOCTL U ILIaTekHble pemeHus. OOecrneueHne 0e30MaCHOCTU
JaHHBIX W  (UHAHCOBas  JITUTUMHOCTb  SIBISIIOTCA  (DYHIAMEHTAIBHBIMH  YCJIOBUSMHU
¢byHkunonupoBanusi miargopmel B pamkax konuenmuu Open Tourism. PaGora ¢ mHOCTpaHHBIMHU
rpaxgaHaMd TpeOyeT He TOJBKO MPEOJOJICHUS TEXHOJIOTUYECKOTo Oapbepa B BHUAEC OTCYTCTBHUS
JIOKaJbHBIX MAEeHTH(PHUKATOpOB, Taknx kak UVH, HO 1 cTpororo cooTBETCTBHSI MUPOBBIM CTaHIApPTaM
3alUThl IEPCOHANbHON U (hrHaHCOBOW MHpOpManuu. B pamkax apXuTeKTypsl IIaTGOpMBI 3alluTa
pean3yeTrcsi 4epe3 HMHTErPaldio JIeHEeHTPATU30BAaHHBIX MPOTOKOJIOB ayTeHTU(UKAIUU, TaKUX Kak
Oauth 2.0 niau OpenID Connect, yTo MO3BOJISIET MOJIB30BATENIAM O€30IIACHO aBTOPU30BATHCS UEpE3
JIOBEPEHHBIX TI00ANBHBIX MpoBaiiepoB. [Ipyu MpoeKTHPOBAaHUHM CHUCTEMbl YUUTHIBAIOTCS TpeOOBaHUs
MexayHapoaHoro persameHta GDPR, uro moapa3zymeBaeT HCHOJIB30BaHHE METOJOB CKBO3HOIO
mU(pPOBaHUS U MPUHIUIIOB MUHUMHU3ALMU cOOpa TNYHBIX JaHHBIX [§].

JInist 3aIUTBl OT BHEIIHUX KHOEpPYrpo3 Ha ypOBHE MH(PPACTPYKTYPHI BHEAPSIOTCS TPOTOKOIBI
HTTPS/TLS u MmexaHu3Mmbl TokeHu3ammu jgoctyna (Hanpumep, JWT — JSON Web Tokens),
rapaHTUPYIONIHe KOH(QHUICHIIMATFHOCTh OOMEHA JaHHBIMH MEXIY MOOWIBHBIM TPHIOKEHHEM U
cepBepHOi ydacThro. Kak oTMeUaroT 3KCHepThl, MCIOJIb30BAaHHE COBPEMEHHBIX KPUIITOrpaduyecKux
CTaHJApTOB SIBJISIETCS 00s3aTEIbHBIM YCIOBHEM s (POPMUPOBAHUS JTOBEPHS y MEXIYHAPOAHOTO
notpedutens B chepe uuppororo typusma [9]. B ocHOBe miaTeKHOT0 MOJYJIS JISKUT MHTErpaLus ¢
MEXYHApOAHBIMH SKBaWPHHIOBBIMH LIUTIO3aMM, TaKUMH Kak Stripe, PayPal wnn Braintree, koTopsie
ceprudumpoBansl 1Mo cranaapty 6eszomacHoctu PCI DSS. Hcnonbs3oBaHne JaHHBIX WHCTPYMEHTOB
MO3BOJISIET TPOBOJMTH 3alUIIEHHBIE TPaH3aKIWW Yepe3 KapTel Visa, Mastercard u 1udpoBbie
komensku (Apple Pay, Google Pay) B 06x01 mokanbHBIX 0AHKOBCKUX OTPAHHYCHUMN.

Peanuzanus mexanusmos Split Payments 1 aBToMaTnyeckoil KOHBEpTAI[UH BAJIIOT 00eCcTIeunBaeT
NPO3pavyHOe pacHpeieNieHHe CPEeICTB MEXAy MIaTGOpMON M JIOKAJbHBIMH IOCTABIIUKAMH YCIYT,
MUHUMH3HUPYS PUCKH MOIIEHHUYECTBA U FapaHTHPYsI (UHAHCOBYIO MOJIOTYETHOCTh KAXKI0H onepanun
[10]. Takum oOpa3oMm, KOMIUIEKCHBIH MOAXO0J K HWH(POPMALMOHHOM O€30MacHOCTH IMpeBpaliaet
wiar¢popMy B 3aIlIMIICHHBIA IMQPOBOH y3en, obecrnednBarONil OECHIOBHBIM UK MOKYIKH
TYPIPOIYKTa MPHU MOTHOM COOTIOACHUH KOH(UIECHIINAILHOCTH MoJib3oBatenei [11].

3akiouenne. B xome mpoBeneHHOTO uccnenoBaHHS Oblla 00OCHOBaHA W CIPOEKTHPOBAHA
KOHIIETITyaJIbHast MOJIETh OTKPBITON IIU(PPOBOH IKOCHCTEMBI TYpH3Ma, HalpaBJICHHAs Ha TIPEOI0JICHHE
TEXHOJIOTUYECKOTO MPOTEKIIMOHN3MA U YCTpaHEeHHE HHPPACTPYKTYPHBIX OaphepoB JIJIsl HEPE3UICHTOB.
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ITepexox k mapagurme «Open Tourism» Mo3BOJSET TPaHCHOPMHUPOBATH 3AKPHITYIO HALMOHAIBHYIO
UT-undppactpykTypy B  OTKPBITBIA  LUGPOBOM  y3en, oOecrneyuBaronil  «OECIIOBHBI
MOJIb30BATEIbCKUIM MyTh. [IpenokeHHass MHOTOYPOBHEBAsI apXUTEKTypa, OCHOBaHHAs Ha HATHBHOMN
MoOmibHOM  pa3paboTke (iOS/Android) u 00MauHBIX TEXHOJIOTHSX, TapaHTUPYET BBICOKYIO
OTKa30yCTOMYMBOCTh U MPOU3BOIAUTEIBLHOCTh CHUCTEMBI NMPU HHTETpali B IiI0bampHOE LUdpOBOE
MIPOCTPAHCTBO.

[IpakTuueckass 3HAYUMOCTH pPabOTHl 3aKJIIOYAETCS B PEUICHHUH KPUTHYECKOW MpoOIeMbl
UICHTU(QUKAIMM M OIUIaThl YCIYr HWHOCTPaHHBIMU TpaxaaHaMu 0e3 HeoOXOJUMOCTH HaIudus
mokabHBIX  waeHTu(ukaropoB  (MWH).  Brenmpernwme  mpOTOKOJOB  JCIICHTPAIM30BAHHOMN
ayTeHTHU()UKAMU B COYETAaHHMH C MEXKIYHAPOAHBIMH IUIaTeXHBIMU nutno3amu (Stripe, PayPal)
dbopMupyeT He3aBUCHUMBIN (DUHAHCOBBIA KOHTYp, 3amuiieHHbii crangapramu PCI DSS u GDPR.
Takum oOpazom, pazpaboranHas ruiar¢popma BbICTynaeT 3(P(GEKTUBHBIM HHCTPYMEHTOM IH(PPOBOI
TpaHcpopMali TypucTHUeckoi oTpaciau KaszaxcraHa, mo3BOJIsAA JIOKaJIbHBIM MOCTaBIIMKAM YCIyT
HAmpsIMyl0 B3aMMOJICHICTBOBATh C MHPOBBIM PBIHKOM U CYIIECTBEHHO TMIOBBIIIAs 3KCHOPTHBIN
MOTEHIMA HAIIMOHAJIBHOTO Typripoaykra [12].
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CTPATEI'MYECKOE JIMAEPCTBO U THCTUTYIIMOHAJIBHASL ABTOHOMMUSA B
KA3AXCTAHCKOM BBICHIEM OBPA30BAHUMUA: TIOKA3ATEJIBCTBA U3
KA3AXCKOI'O HAIMOHAJIBHOT'O YHUBEPCUTETA UMEHMU AJIb-ODAPABU

Wang Xiuge
Mazcucmpanm no cneyuanvbHocmu « Ynpasnenue oopasosanuem», Kazaxcxkuii HayuoHa vHolil
YHugepcumem umenu anv-Papabdu, Armamol, Kazaxcman

AnHoTanus

B crarbe anHamusupyercs, Kak crapmme pykoBoautenu Kaszaxckoro HaluMoHaJIbHOTO
yHUBepcuTeTa uMeHu aib-dapabu — crapeiiiero U Hambojee MPECTHIKHOIO TOCYAapCTBEHHOTO
YHUBEPCUTETA CTPAaHbl — MBITAIOTCS OCYUIECTBIATh CTPATETMYECKOE JHUAEPCTBO B YCIOBUSAX
orpannueHHoi peanbHoil aBToHOMHH. C 2010 roma Kazaxcran mposen psna pedopM, BKIOYas
npucoeanHeHne K bonoHckomy mpolieccy U MpenocTaBlieHue YHUBEpCUTETaM OoJbIiel (hopManbHOM
cBOOOJBI B pa3paboTKe yueOHBIX MpPOTpaMM M KaapoBBIX Bompocax. OpHaKo Ha MPaKTUKE
PYKOBOJUTENN TO-IPEKHEMY OILIYIIAIOT JABJICHUE MEXIY TpeOOBaHUSIMH TIOCyAapcTBa W
HEOOXOIMMOCTBIO CaMOCTOSITENIFHO 3apadarbiBaTh A0xoA. Ha ocHoBe 22 TIyOMHHBIX HHTEPBBIO C
PEKTOpaMu, MPOPEKTOPaMH, IeKaHAMH U 3aBEAYIOUIMMHU Kadeapamu, npoBeneHHbIX B 20242025 rr., a
TaK)Ke€ aHallu3a CTPATETMYECKUX IUIAHOB M OTYETOB 10 AKKPEAMUTALMH, BBIABICHBI TP OCHOBHBIE
HanpsokeHHoct: (1) d¢opmanbHas aBTOHOMHS Ha OyMare versus J>KeCTKUH KOHTPOJb 4epes
¢bunancupoBanue u KPI; (2) naBnenuwe Ha 3apab0oTOK depe3 MapTHEPCTBA U IIATHBIE MPOTPAMMBI
Versus COXpaHEHUE HCCIIEe0BAaTeNbCKOM MUCCHUU yHHUBepcutTeTa; (3) TpaJulMOHHAs UepapXuyecKas
KyJIbTypa JIMJEPCTBA, KOTOpasl MOCTENEHHO IMOJIBEPraeTcs BBI30BY CO CTOPOHBI IPU3BIBOB K Ooiiee
pacrnpeieiecHHOMY TpHUHATHIO pemieHuid. MccnenoBaHue  MOKa3bIBaeT, 4YTO  PyKOBOJIUTENH
YHUBEPCUTETA MAcCTEPCKU MPUMEHSIOT «CTpAaTernyeckoe COOIIOJAEHHE» — BHEIIHE CIexys
HAIlMOHAJIBHBIM IpHUOpUTETaM, HO quietly 3amuinas MHTEpechl yupekaeHus. BbIBOABI JOMONHSAIOT
MIOHMMAaHHUE TOTO, KaK YHUBEPCHUTETHI NMOCTCOBETCKOM LleHTpanbHON A3uM Ha NMPaKTUKE PEaTU3yIOT
CTpaTEeruio, KOr/ia Iopuanueckas aBTOHOMHUS HE paBHA pealibHOM cBOOO/IE.

KiroueBbie ciioBa: CTpaTermyeckoe JMAEPCTBO, MHCTUTYLIMOHAIBbHAs aBTOHOMMS, YIIPaBJICHHE
BbICIINM 0Opa3oBaHueM, pedopmsl Beiciiero oopazoBanus, Kazaxcran, YHuBepcurer ans-dapadu

Abstract

This article looks at how senior leaders at Al-Farabi Kazakh National University—the country’s
oldest and most prestigious public university—try to exercise strategic leadership while dealing with
limited real autonomy. Kazakhstan has introduced many reforms since 2010, including joining the
Bologna Process and giving universities more formal freedom in curriculum and staffing. Yet in
practice, leaders still feel squeezed between state demands and the need to generate their own income.
Based on 22 interviews with rectors, vice-rectors, deans, and department heads conducted in 2024—
2025, plus analysis of strategic plans and accreditation reports, | found three main tensions: (1) formal
autonomy on paper versus tight control through funding and performance targets; (2) pressure to earn
money through partnerships and fee-paying programs versus protecting the university’s research
mission; and (3) a traditional top-down leadership culture that is slowly being challenged by calls for
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more distributed decision-making. The study shows that leaders at Al-Farabi have become skilled at
“strategic compliance”—appearing to follow national priorities while quietly protecting institutional
interests. These findings add to our understanding of how universities in post-Soviet Central Asia
actually practice strategy when legal autonomy does not equal real freedom.

Keywords: strategic leadership, institutional autonomy, higher education governance,
Kazakhstan, Al-Farabi University

Introduction

Higher education in Kazakhstan has changed dramatically in the last fifteen years. The country
joined the Bologna Process in 2010, created an independent quality assurance agency, and introduced
performance-based funding. These reforms were meant to make universities more efficient,
international, and responsive to the labor market. As a master’s student in Education Management at
Al-Farabi Kazakh National University, | have watched these changes from the inside and wondered
how much real room for strategic thinking university leaders actually have.

Al-Farabi, founded in 1934, is Kazakhstan’s flagship university with over 20,000 students and
strong regional rankings. It is expected to lead in research, internationalization, and innovation. At the
same time, it must follow many rules set by the Ministry of Science and Higher Education. This paper
asks a simple but important question: how do leaders at Al-Farabi actually practice strategy when they
have more formal autonomy than before, but still face tight financial and political constraints?

Background and Key Concepts

Strategic leadership in universities means setting direction, mobilizing resources, and adapting to
a changing environment (Davies & Davies, 2006). In post-Soviet countries, this is especially difficult
because universities are still partly controlled by the state while being pushed to act like businesses.
The 2011 Law on Education and later amendments gave Kazakh universities more freedom on paper—
in curriculum design, hiring, and some financial decisions. But many leaders say the real power still
sits with the Ministry through funding formulas and performance contracts. This gap between formal
rules and everyday reality is the core of the story | wanted to tell.

Research Approach

I chose a single-case study design focused on Al-Farabi Kazakh National University. Between
March 2024 and February 2025 | collected two types of data: official documents (strategic plans,
annual reports, accreditation files) and 22 semi-structured interviews with senior leaders—the rector’s
team, eight deans, six department heads, and several members of the Academic Council and Board of
Trustees. Interviews lasted about an hour each and were mostly in Russian. Because | study at Al-
Farabi, | had relatively easy access, which helped me get honest answers. | analyzed the material
thematically, looking for patterns in how leaders described their room to maneuver. Ethical approval
was obtained from the university ethics committee.

One limitation | should mention is that, as an insider researcher, | had to be careful not to take
things for granted. I tried to stay critical by constantly asking “why do they say it this way?” and by
checking my interpretations with three senior participants.

Main Findings
Autonomy on Paper, Control in Practice
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Almost every leader | interviewed said that formal autonomy has increased since 2019, but real
decision-making power has not grown as much. The introduction of per-capita funding and
performance contracts was supposed to give universities more flexibility. Instead, many feel they are
judged on targets set in Astana. One vice-rector told me, “We write beautiful strategic plans, but if we
miss the KPIs, the budget gets cut next year. So we learn to align with whatever the Ministry wants
that year.” A concrete example was a new master’s program in Digital Governance launched in 2023.
The faculty designed the curriculum, but the number of state-funded places was decided centrally. The
dean involved said, “Our strategy was partly reactive—we had the idea, but the scale was decided
elsewhere.”

Making Money Without Losing Academic Soul

Al-Farabi has been quite successful at bringing in extra income through international
partnerships (especially with Chinese and European universities), contract research, and fee-paying
programs in medicine, IT, and business. Leaders described this as necessary for survival—state
funding covers only basic salaries and utilities. Yet several department heads worried that the chase for
projects was hurting basic research and teaching quality. One senior professor said, “We are becoming
a project university—always writing reports for donors, always chasing the next grant.” The tension
between short-term revenue and long-term academic health is something leaders at Al-Farabi think
about every day.

Old Habits and New Pressures

The traditional model at Al-Farabi (and most Kazakh universities) is still quite top-down. The
rector remains the central figure. A Board of Trustees was created in 2016 with outside members, but
most people | spoke with said it functions more as an advisory group than a real governing body. At
the same time, there are small signs of change: some deans of high-revenue faculties now have more
freedom to hire international staff and shape research agendas. This uneven distribution of autonomy
inside the university creates both opportunities and new inequalities.

What It All Means

The Al-Farabi case shows that legal autonomy reforms do not automatically create strategic
universities. Leaders have learned to play a sophisticated game of “strategic compliance”—they look
like they are following national priorities while quietly protecting what matters most to the institution.
This is not resistance; it is adaptation. The most effective leaders | observed were those who could
speak the language of the Ministry while still advancing internal goals.

For policy makers, the lesson is that further legal changes alone will not be enough. Real
strategic space will come only when funding mechanisms give universities more genuine flexibility
and when leadership development programs teach political and cultural skills, not just management
techniques. For Al-Farabi itself, the next step may be to strengthen leadership capacity at middle levels
so the university is less dependent on one or two strong individuals at the top.

Final Thoughts

As Kazakhstan aims to become a regional education hub, the ability of its flagship universities to
think and act strategically will be crucial. Al-Farabi’s experience suggests that the country is moving
in the right direction, but the journey is slower and messier than policy documents suggest. As a
Chinese student studying education management in Kazakhstan, 1 am struck by how similar some of
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these challenges are to those faced by universities in China during its own period of rapid expansion—
yet the solutions must be local. The leaders at Al-Farabi are resourceful and pragmatic. What they need
now is a policy environment that trusts them to lead rather than just to comply.

Acknowledgements: | want to thank every person who agreed to be interviewed, often during

very busy periods. Their willingness to speak openly made this research possible. | am also grateful to
my supervisors at Al-Farabi for supporting a project that looks critically at the institution where we all
work and study.
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MATHEMATICAL MODELING OF BANKING SECTOR: FORECAST OF RISK
WEIGHTED ASSETS FOR HALYK BANK
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2" year student
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Abstract

Basel III framework establishes minimum standards for second-tier banks in terms of capital and
liquidity requirements. Capital adequacy ratio (CAR) is one of the key prudential standards defined in
this framework. CAR reflects relationships between the bank’s capital and the risk-weighted assets
(RWA) of the bank. This article describes two application methods to forecast RWA: classic time-series
ARIMA Model and regression Tensor Ridge Model. Models are evaluated using rolling-origin back-
test. The following indicators are used to compare two models: RMSE, MAE and MAPE. The results
are used to determine which of the two abovementioned models are more suitable to forecast RWA in
the short-term period. This study is based on the audited financial statements of Halyk Bank published
on the official web-site of the bank. Halyk Bank is the biggest bank in the Republic of Kazakhstan.

Key-words: Risk-weighted assets (RWA), forecast, ARIMA, Tensor Ridge, Halyk Bank, banking
sector, Kazakhstan

1. Introduction
RWA is one of the key components in the banking sector. There is a direct relationship between
this metric and capital value: the higher the value of RWA is, the higher capital is necessary to cover
risks. RWA forecast is important for risk management and sustainability assessment of any second-tier
bank. CAR is calculated using the following formula:

Captial,

CAR = —ppra—
t

This article analyses two models: ARIMA and Tensor Ridge Model.

ARIMA model is a classic time-series method that was introduced by Box and Jenkins (1962). It
is widely used for short-term forecasts of financial results. As noted by Wang et al (2026) this model
belongs to the classic time series analysis techniques and is frequently applied in contexts such as
economic forecasting and earnings projections.

Tensor Ridge Model represents machine learning method that use lagged values of the indicator.
For example, the following structure is used for the lag window with length L = 4 quarters:

Xt == [RWAt_4_, RWAt_3, RWAt—ZI RWAt_l]T, yt == RWAL».

The aim of the study is to compare quality of the forecasts provided by two different models
using rolling-origin back-test using real data of Halyk Bank.

2. Dataset and methodology
This study is based on the quarterly reports of Halyk Bank for the period 2019Q1-2024Q4 (Table

1.
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Number of chservations: 24
Period: 2919-83-31 — 2824-12-31

Oarta RWA

2018-03-21  5,312,885.67
2019-05-30 5,945,262 50
2019-08-20  5,930,200.13
2018-12-31  5,183,775.00
2020-03-21  6.187.888.97
2020-05-30  5,771,440.75
2020-08-20  5,341,082.00
2020-12-31  5,993.301.00
2021-03-21  5.314,284.00
2021-05-30  7.0M5,173.00
10 2021-08-20 7,353.208.00
M 2021-12-31 8,007,484.00
12 2022-03-31  8.301,035.00
13 2022-08-20  8,621,674.00
14 2022-08-20 10.260,112.00
15 2022-12-31  10.271,114.00

L R R

16 2023-03-21 10.307,113.00
17 2023-08-20  11,072,872.00
18 2023-08-20 11.775,683.00
19 2023-12-31 12,676,762.00
20 2024-03-21 13.,574,080.00
M H24-05-30  14,666,884.00
22 2024-08-20 15,026,285.00
3 H24-12-31  18.011,836.00

Table 1. Halyk Bank RWA for the period 31 March 2019 — 31 December 2024 (Halyk Bank
financial statements, www.halykbank.kz)

The financial results indicate a stable trend of RWA increase during the observation period
(Figure 1):

187 Figure 1. Historical dynamics of RWA
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The accuracy of the calculations is confirmed with the actual RWA results for the period
2025Q1-2026Q2.

ARIMA (p, d, q)

ARIMA model is used to analyze time series and considers autoregression structure, integration
and moving average:
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- p — autoregression order;
- d — differentiation order;
- § — moving average order.
This study used ARIMA order based on AIC criteria for available data and then applied rolling-
origin back-testing.

Tensor Ridge Model

Tensor Ridge Model is given by a linear regression in the lag window with L,-regularisation:

4
Ve =PBo + Z.Bj RWA,_;,
—

J

4
min T~ 9% +a ) B
=1

]

Regularisation increases sustainability of values with small sample size and decreases risk of
overfitting.

Quality assessment

Quality assessment is based on rolling-origin back-testing scheme. The model is learned based
on the first k observations and forecasts k+1, then the window is expanded. The following metrics are
used for assessment:

- RMSE — sensitivity to rare big errors;
- MAE — average absolute error;
- MAPE - relative error in %.

The methodology follows the following stages:

Data download and processing;

Development of Tensor Ridge Model based on the lagged window;
Construction of ARIMA model based on AIC criteria;

Conducting rolling-origin back-test;

Calculation of metrics for quality assessment;

Forecast for future periods 2025Q1-2026Q4;

Comparison of forecast values with actual RWA.

Nk =

3. The results
The following graphs show the results of rolling-origin back-test:
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127 Figure 2. Rolling backtest: actual vs forecast
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166 Figure 3. Forecast errors: actual - forecast
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The results indicate that forecasts are very close to actual RWA values. Thus, both models can be
used for the purpose of RWA forecast.

Further assessment of models was performed using metrics presented in Table 2

Model RMSE MAE MAFE, %
1] ARIMA B42 60310 541,033.25 4.85
1 Tensor Ridge G8322282 51005853 4.05

Table 2. Comparison of models based on rolling back-test

ARIMA model shows slightly better results based on RMSE metric. However, Tensor Ridge
Model shows better results considering MAE and MAPE metrics.

Comparison of metrics is presented on the Figure 4:
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Figure 4. Comparison of model quality
RMSE MAE MAPE, %
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The forecast results and actual financial results are presented in Table 3 and Figure 5 below:

Date Tensor Ridge forecast ARIMA forecast Actual RWA future

0 2025-03-31 18.850,080.60 16,924,131.58 15,6868,485.00
1 2025-05-20 17,734,281 82 17,855 43858 17,333,184.00
2 2025-08-20 18.531,892.560 18,750,241.38 18,248,025.00
3 D0EE-12-31 18,450,033.80 19,857, 775.08 18,074, 45500
4 20250331 20,345, 478.73 20,748,961.55 17.811,122.15
3 202G-08-30 21,2408,791.00 21,882 71278 Mah
6 202e-08-20 22.157,184.45 22.877,258.44 MaM
T 23E-12-31 23,081,418.583 24 D5E,075.85 Mah
167 Figure 5. Forecast RWA: Tensor Ridge vs ARIMA
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4. Discussion
The results confirm practical application of both models on the short quarterly time series.

ARIMA model is a classic instrument used in time-series analysis. Its advantage is to take into
consideration the internal time structure of the dataset. This model does not require external factors
since it is based solely on the past values of this time-series. This makes ARIMA suitable for cases
with limited volume of data.

Tensor Ridge Model also uses past RWA values. Its advantage is simplicity of interpretation and
potential for further expansion.
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ARIMA shows slightly better results based on RMSE. This can be explained by small number of
observations and presence of a stable trend.

The limitations of the study are short length of time series and usage of one-dimensional
dynamics of RWA without other explicit factors (loan portfolio structure, assets quality,
macroeconomic indexes). Tensor Ridge Model results can be further improved by adding number of
observations and other factors in addition to RWA values.

S. Conclusion
This article considers two different methods to forecast RWA of Halyk Bank:

- Classical ARIMA Model;
- Machine learning Tensor Ridge Model.

The results indicate that both models can be used to forecast RWA, however, their effectiveness
depends on the structure of time-series and volume of available data. ARIMA is stable classic
instrument for time-series analysis while Tensor Ridge is a potential method of machine learning,
based on lagged structure of financial metric. ARIMA showed slightly better results compared based
on RMSE metric. However, it can be explained by limitations of this study:

- small number of observations;
- absence of external and internal factors other than RWA values itself.
Despite the limitation of the study the results can be used in practice for financial modeling as
part of testing financial sustainability of the stand-alone banks or banking sector itself.
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OIITUMM3 AL TIJTAHOB BBIIIOJIHEHUSA SQL-3AITPOCOB HA OCHOBE
METOA0OB MAHIMHHOI'O OBYYEHUA

Caoupoe Pacyn Pycmamoeuu

Maeucmpanm 2 kypca,

«Medicoynapoonvlil yHusepcumem uHGOPMAYUOHHBIX MEXHOTOSUILY,

Anmamel, Kazaxcman

Hayunwiii pykosooumens: PhD, accoyuuposannviii npogheccop Kaumos Cyneiimen Tancamosuu

AHHOTANUA

B craree paccmarpuBaercd 3ajadya ONTHMMM3ALUU IUIAaHOB BbINOiHEHHs SQL-3ampocoB B
PEIIUMOHHBIX CHUCTEMax YIpaBieHHs Oa3aMu JaHHBIX. AKTyaJbHOCTh HCCIEIOBAaHUS OO0YyCIOBJIEHA
TeM, 4To BcTpoeHHble ontuMu3atopbl CYBJl He Bcerna criocoOHBI KOPPEKTHO BBIOMPATh 3 eKkTnBHBIC
IUTaHbl BBIIOJHEHUS, YTO MPUBOJAUT K CHIKEHHUIO IIPOU3BOAUTEIBHOCTH MH()OPMAIIMOHHBIX cUcTeM. B
paboTe TpeayioKEeH MOAXON, OCHOBAHHBIM HAa NPUMEHEHUH METOIOB MAIIMHHOTO OOy4YeHHS ISt
aHalu3a Olepaluil IUIaHa BBINOJHEHUS M BbISIBICHHS HEI(PQEKTUBHBIX 3JIE€MEHTOB. B KauecTBe
npakTuyecko peanusanuu ucnonbzoBaHa CYB]] Oracle u unctpyment SQL Developer, Ha ocHoBe
KOTOpBIX ObUI COPMUPOBAH HAOOpP JaHHBIX, COAEPKAIIMN XapaKTEePUCTHKH OIlepalui IJIaHOB
BeimosiHeHws. Ha 0a3e monmydeHHBIX AaHHBIX oOydeHa moxenb kinaccudukanmm Random Forest,
MO3BOJISIIOIAsT aBTOMAaTUYECKH OIPENeIIATh MPOOJIeMHbIE ONEepaluy, TaKue KakK IOJIHBIA MPOCMOTP
TaONMHI] U PECypCOEMKHE COPTUPOBKU. Pe3ynbrarbl HKCIEpUMEHTa IOKa3aid, YTO MPEAJIOKEHHBIN
NoAX0/ croco0eH 3PPEeKTUBHO BBIABIATH y3kue Mecrta SQL-3ampocoB M MOXeT OBbITh HCHOJIb30BAaH
JUIS TOBBILLIEHUS IPOU3BOJUTEIBHOCTU CUCTEM YIIpaBIeHUs 0a3aMu JaHHBIX.

Kiarouessblie cioBa: ontumuzaius SQL-3ampocos, miaH BeIIOIHEHUs, 6a3bl AaHHBIX, Oracle,
MamuHHOe o0ydenue, Random Forest, mpon3BoanTeIbHOCTD, aHATIHN3 3AIIPOCOB, HHIACKCUPOBAHHE

TeopuTHuyeckne 0CHOBBI MCCJIEJOBAHUS

Ontummzanus  SQL-3anpocoB  sABiIseTcCs OAHOW W3  KIIIOYEBBIX 3aJad  IOBBIIICHHUS
MIPOU3BOAUTEILHOCTH HMH(OPMAIIMOHHBIX CHUCTEM, HCIHOJB3YIOUIMX pEISLIUOHHbIE 0a3bl JaHHBIX. B
COBPEMEHHBIX CHCTEMax YIpaBieHMs Oa3zaMHu JaHHBIX, Takux kak Oracle Database[1], 3a BbIOOp
3¢ HeKTUBHOTO crioco0a BHITIOJIHEHUSI 3aITpoca OTBEYAET BCTPOCHHBIN onTuMu3aTop[2].

OnTuMu3aTop aHaJU3UpyeT CTPYKTYpy 3alpoca, JOCTYIHBIE HWHAEKCHI, CTaTUCTHUYECKHE
XapaKTEepUCTUKK TAOJIMIl U HAa OCHOBE 3TUX JIaHHBIX (JOPMHUpPYET IJIaH BBINOJHEHHUs (execution plan).
OcHoOBHOM 3aJjayell ONTUMHU3aTOpa SABISETCS BBIOOP TAKOTO IUIaHA, KOTOPbI MUHUMM3HPYET 3aTpaThl
pecypcoB, BKIIIOUasi MPOIIECCOPHOE BpeMsi, 00bEM orepaliii BBOJa-BbIBO/IA U UCIOIb30BAHUE MTAMSITH.

Cy1ecTByeT 1Ba OCHOBHBIX IOAXOAA K ONTUMHU3ALIUHU 3aIIPOCOB!

e Rule-Based Optimization (RBO) — ocHoBan Ha Ha0ope PUKCUPOBAHHBIX TIPABUIT,

e Cost-Based Optimization (CBO) — o0cCHOBaH Ha OLIEHKE CTOMMOCTH pa3JIMYHBIX
BapHAHTOB BBINOJIHEHUS.

B coBpemennbix CYB]] ucnonp3yercs NpeuMyIecTBEHHO cTouMocTHON ontuMuzarop (CBO),
KOTOPBIH BHIOMPAET MJIaH C HAUMEHBIIEH OLEHOYHON CTOMMOCTHIO.

[Tnan BBIMOMTHEHUS MPECTABISIET OO0 epeBo omnepanuii, Kaxast U3 KOTOPbIX COOTBETCTBYET
KOHKPETHOMY 3Tary o0paboTKH TaHHBIX. K OCHOBHBIM omepanusM OTHOCSTCS:

o TABLE ACCESS FULL — nonHsli IpOCMOTp TaONHUIIBL;

o INDEX RANGE SCAN — nocTyn K JaHHBIM 4epe3 UHAEKC 110 Ihana3oHy 3Ha4eHUH;

o INDEX UNIQUE SCAN — TOuY€YHBII TOCTYII 10 YHUKAIBHOMY KIIIOUY;

e HASH JOIN — coennHenne TaOIHUII C UCIIOIBL30BAHHUEM XEII-TAOIMIIEL;

e NESTED LOOPS — BIIO)KEHHOE COETUHEHHUE;

e SORT ORDER BY — copTtupoBKa 1aHHBIX;

155



MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

e HASH GROUP BY — arperanus ¢ UCIIOJIb30BAHUEM XEUIMPOBAHUS.

Kaxnas onepanus XapakTepusyercss psoM MapaMeTpoB, BKIOUYAs OLEHOYHOE KOJIUYECTBO
crpok (Rows), 006bém oOpabarsiBacMmbix naHHBIX (Bytes) m crommocts BemmonmHenus (Cost). Dtu
HapaMeTpbl UCHOIb3YIOTCSI ONTUMU3ATOPOM Ul BbIOOpA HaMTydILIEro I1aHa.

Hecmotpst Ha pa3BUTBIE MEXaHH3MBl ONTHUMHU3AIMH, BCTPOCHHBIE ONTHMM3AaTOPHl HE BCETIa
BbIOMPAIOT ONTUMAJIbHBIA IUIAaH BbINOJHEHUs. OCHOBHBIE MPUYMHBI 3TOr0 3aKIKOUYAKOTCS B
CIIEYIOILEM:

e yCTapeBllas WIM HETOYHAsl CTAaTUCTUKA TaOJIMLI;

e HEpaBHOMEPHOE pacIpe/esieHHe JaHHbIX;

e CIIOXHBIE YCIIOBUS (PUIBTpALIUN;

e JIMHAMHYECKU U3MEHSIOIINECS TaHHbIC,

e OTCYTCTBHE HH(pOpMALUU O (GAaKTUUECKOM BBIIIOJIHEHUH 3aMpoca.

B pesynbrate MOryT BO3HUKATh CHTyallid, KOTJa ONTHUMH3AaTOp BBIOMpaeT Hed((eKTUBHBIC
OIlepalLny, TAKKUE KaK MOJIHBIA IPOCMOTP OONBIIMX TAOIUI] UM HEONITUMAIIBHBIN CIIOCO0 COeAMHEHMS.

B nocnennue roasl Bcé Oojiee MIMPOKOE PaclpOCTpaHEHHE MOIYYaloT METOAbI MAaIIMHHOTO
o0y4eHus /U1l pellieH s 3a/1a4, CBA3aHHBIX C ylpaBieHueM 6a3zamu JaHHbIX. OCHOBHOE IPEUMYIIECTBO
JAHHOTO TIONXOJa 3aKII0YaeTCsi B CIIOCOOHOCTH MOJENCH BBISABISATH CKPBITHIE 3aKOHOMEPHOCTH Ha
OCHOBE UCTOPUUYECKUX JAHHBIX.

B xonTtekcTe ontuMuzanun SQL-3anmpocoB METOBI MAIIMHHOTO 00YYEHUSI MOTYT IIPUMEHSTHCS
TS

e TIPOTHO3MPOBAHUS BPEMEHH BBIIOJIHEHHS 3aIIPOCOB;

e BBIOOpA ONTHUMAJIBHOTO IUIaHA BBIIOJIHEHUS;

e ABTOMAaTHYECKOTO CO3aHUS MHJIEKCOB;

e BbIsABICHUS HEA()(HEKTUBHBIX ONEpaIii B IJIaHAX BbIOJIHEHHUS.

B nanHoii pabote paccmarpuBaeTcs 3ajaya KiacCU(UKaLUU onepalyii miaHa BbIIOJHEHHs Ha
apdektuBHBIe W HedpexTuBHBIC. IS 3TOTO MCHOIB3yeTCs MOJAETh MAIIMHHOTO OOYy4YCeHWS,
oOydeHHast Ha Ha0ope MPU3HAKOB, XapaKTEPU3YIOIUX KaXyI0 ONEpaLHIo.

Jns pemenns 3amadu KiacCU(UKAMA B paboOTe MCHOIB3YETCS alTOPUTM CIY4YailHOTO Jieca
(Random Forest). Jlanublii MeTon mpeacTaBisier coO0oil aHcaMOllb pelarouX JepeBbEB, KAXKI0€ U3
KOTOPBIX 00y4YaeTcsi Ha CIIy4yailHON TOJIBHIOOPKE JaHHBIX.

OcHoBHble npeumyniecTBa Metoga Random Forest:

e BBICOKAS TOYHOCTH KJIACCH(PHUKALINY;

e YCTOHYMBOCTbH K N€pEOOyUECHHIO;

e CHOCOOHOCTH paboTaTh C Pa3HOPOAHBIMU MPU3HAKAMU;

e HMHTEPIPETUPYEMOCTh PE3YyNIbTaTOB.

Mopenp mpuHUMAaET Ha BXOA HA0Op MPU3HAKOB OTEpAIMH IJIaHa BBITIOJHEHHS M BO3BpAIIaeT
IpefcKa3aHue O TOM, SBISeTCS JIM JaHHas onepanuss MNpoOJeMHONM C TOYKM  3pEHUs
MIPOU3BOUTEIHHOCTH.

HpaKTI/I‘IeCKaﬂ YacTb UCCJIcA0BaAHUA

[TpakTrueckas dYacTh WCCIICOBaHMS OblIa BBITOJIHEHA C HCIOJIB30BAaHUEM CHCTEMBI
ynpasienus 0azamu naHHbIX Oracle Database u nnctpymenTa paspabotku Oracle SQL Developer.
Jlia peanuszanuy METOJOB MalIMHHOTO oOy4eHHs ucroisb3oBajiach cpena Python (Google Colab) u
oubmmoreka scikit-learn[3].

B pamkax skcriepuMeHTa Oblla co3faHa TecToBas 0Oa3a JaHHBIX, BKIIFOUAIONIAs TaOJMIIBI
KJIIMEHTOB (customers) u 3aka3oB (orders). O0bEM JaHHBIX COCTaBHJI OKOJO 10 ThICSY 3amucel Juist
Tabmuiel customers u okosio 300 ThICSY 3amucedt it TabuIel orders, 4To MO3BOJIUIO MOIEITUPOBATH
MOBE/ICHNE CUCTEMBI B YCIOBHSIX PAOOTHI ¢ OONBIIMMH JaHHBIMHU.

Hns ananuza Oputn chopmupoBanbl paziaundabie SQL-3ampockl, BKIIOYAONINE (DUITBTPALIHIO,
COCMHEHNE TaONuIl, arperalyio M COPTUPOBKY MaHHBIX. [l KakIOro 3ampoca ¢ IMOMOIIBIO
BcTpoeHHBIX cpencTB CYB/I[4] Ob11 momydeH mi1aH BBITIOTHEHUS.
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Kaxxpiii maH BBIMOJHEHUs OBUT MPEICTaBICH B BUJE HAOOpa oreparuii, Kaxxaas U3 KOTOPhIX
paccMaTpuBaiach KaK OTHEIbHBIH O0O0BeKT aHamm3a. [[nsg kaxmoi omnepanuu (HUKCHPOBATIHCH
CII/TYIOIINE XapaKTEPUCTHKU:

e THI ornepanuu (operation);

e o0wekT goctyma (object name);

e OIICHOYHOE KOJIMYECTBO CTPOK (TOWS_est);

e CTOHUMOCTH BBINOJIHEHU (COSt);

e ucroJib30BaHME MHAEKca (index used);

e HaJIWYHE MOJHOTO pocMoTpa Tadbmuisl (full scan);
o tun coenunenus (hash join, nested loop);

e HAJIMYHME COPTUPOBKH (Sort op).

Ha ocHoOBe 3THX JaHHBIX ObUT C(HOPMHUPOBAH 00yUarOIIUi HAOOP, B KOTOPOM Ka)/I0H ONepaIiuu
coIocTaBysIach MeTKa (is_problem), oTpaxaromasi e€ BIMSIHNE Ha TPOU3BOAUTEIHHOCTH 3aMpoca.

B xone skcnepuMeHTa OBUIM TIOJNYYEHBI PA3JIMYHbBIC IUIaHBI BBIIONMHEHUS SQL-3ampocos.
PaccmoTpum ofuiH U3 XapaKTepHBIX MPUMEPOB B TabmuIe 1.

Taonuya 1. ITnan evinonnenusn SQL-3anpoca

Id Operation Name Rows Cost
1 SORT ORDER BY 2 377
2 HASH GROUP BY 2 377
3 TABLE ACCESS FULL ORDERS 60123 369

W3 npuBea€HHOrO IJ1aHa BUJIHO, YTO OCHOBHASI Harpy3Ka MPHUXOJUTCS Ha OMEPAIUIO MOJTHOTO
npocmoTpa Tadbmuisl ORDERS, HecMOTps Ha TO, YTO PE3yNbTUPYIOUINI HAOOp JaHHBIX COAEPIKHUT
BCEro HECKOJIBKO CTPOK. JTO CBUICTEILCTBYET O HEAPPEKTUBHOM HCIIOIB30BAHUH PECYPCOB.

AHaJOTHYHBIE PEe3yabTaThl OBUIM MONYYEHBI W IS OpYyrux 3ampocos, rae omepainus TABLE
ACCESS FULL Bpinonssutach g TaOnui ¢ OOJBIIMM KOJIMYECTBOM 3amuceid. B psjge ciydaer
MPUMEHEHHE MHAEKCOB HE MPUBOAMIO K U3MEHEHHIO IJIaHA BBIIOTHEHHS, YTO OOBSCHSAETCS HHU3KOU
CEJIEKTUBHOCTBIO YCJIOBUH 3arpoca.

Ha ocnHoBe copmupoBanHOro Habopa MaHHBIX ObUIa MOCTpPOEHA MOJENb KilaccuuKamuu c
ucrnonbp3oBanueM anroputma Random Forest[5]. B kadecTBe BXOAHBIX JaHHBIX HCIOIH30BAIUCH
YHCIIOBBIC U OMHAPHBIC IPU3HAKH, XapPAKTEPUIYIOIINE OTNIePAIlH TJIaHA BHIMOJTHEHUS.

Mogens oOywasnack Ha pa3MEUY€HHOM HaOOpe NaHHBIX, IJI€ ONepaluy ObUIM pa3/eieHbl Ha
npoOneMHble U HOpManbHbIe. [lociae oOydueHus Moneab MCIOIb30Balach AJsl aHAIM3a HOBBIX IJIAHOB
BhITIONIHEHMsI. OTIeHKa KaueCcTBa MOJIENH KiaccuuKaiiy noka3ana B Pucynke 1.

precision recall fl-score 3upport

i 1.00 1.00 1.00 4

1 1.00 1.00 1.00 4

accuracy 1.00 8
macro avy 1.00 1.00 1.00 i
weighted awvg 1.00 1.00 1.00 8

Pucynok 1. Oyenka kauecmea mooenu knaccugpuxayuu (precision, recall, F1-score)

Jns mpoBepkr pabOTOCIOCOOHOCTH MOJEIN ObUT paccMOTpeH HOBBIM  SQL-3ampoc ¢
¢bunbTpanyeil o auana3oHy 3Ha4eHUH Moka3zaHHbIi B Pucynke 2.
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SELECT o.status,
COUNT {*) AS ordsr_count,
SUM(o.amount) AS total amount
FROM orders
WHERE o.amount BETWEEN 100000 A 200000
GROUP BY o.status

OFDER BY total amount DESC;

Pucynok 2. SQL-3anpoc

[Tocne mpeoOpazoBaHus MaHa B HAOOp MPHU3HAKOB M TEpPEaydl €ro B MOJEIb MAITHHHOTO
oOy4eHwus ObLIO MOTYYCHO CIICAYIOIIee TMpecKa3aHue:
o omnepanusi TABLE ACCESS FULL — npo0Gnemnas;
o onepaunu HASH GROUP BY u SORT ORDER BY — nonyctumsie.
Takum 00pa3om, MOJIEITh KOPPEKTHO BBISIBUIIA HAHOOJIEe PECYPCOEMKYIO 4acTh 3ampoca.
Ananmu3 paboThl MOJENW IIOKas3aJ, YTO OCHOBHBIMH (DakTOpamH, BIHUSIOIIMMH Ha
KJ1acCU(DUKAIUIO OTIepaIiii Kak MPOOJIEMHBIX, SIBIISIOTCS:
e BBICOKasi CTOUMOCTb BBINOJIHEHUS (COSt);
e OoIbIIIOE KOIMYECTBO 00pabaThIBa€MbIX CTPOK (rOws_est);
e HCIIOJIB30BAaHUE MOJHOTO IpocMoTpa Tabmwmisl (full scan).
[Tony4yeHHbIe pe3ysabTaThl MOKa3aHHbIE B PUCyHKe 3 MOATBEP)KIAIOT, YTO MPEIJIOKCHHBIH
MOJXO/ CHOCOOEH aBTOMAaTWYECKH BBISBIATH y3KHE MECTa B IUIaHaX BhIMONHEHUs SQL-3ampocoB u
MOXET UCIIOJIb30BaThCsl B KAYECTBE BCIIOMOTATEIbHOTO HHCTPYMEHTA JUISl OIITUMU3AIHH.

pred = model.predict (new plan)

ops = ["30RT CRDER BY", "HASH GROUP BY", "TABLE ACCESS FULL™]
for op, p in zip(ops, pred):
print (f"{op} — {"PROBLEM' if p == 1 else "QOK'}™)

- CE
- CE
TABLE ACCESS FULL — PROBLEM

Pucynok 3. Pezynomam xknaccugpuxayuu onepayuii Hoeozo SQL-3anpoca

3akjaoueHne

B pamkax maHHO#M paboTHI ObllIa pacCMOTpEHA 33ja4a ONTUMHU3AIUH TIJIAHOB BBHITIOJTHEHUS
SQL-3anpocoB B pesIIMOHHBIX CUCTEMaX ynpaBieHus 60azamu JaHHbIX. [IpoBeéHHbIN aHanm3
MoKa3aj, 4yTo BcTpoeHHble onTumu3zaropbl CYB/] He Bcerna BeiOMpatoT Harbosee 3 PeKTUBHBIE
IUTaHBI BBIMOJIHEHUS, YTO MOXKET MIPUBOUTH K U30BITOYHOMY MOTPEOICHUIO PECYPCOB M CHUXKEHUIO
MIPOU3BOUTEIHHOCTH.

B xone nccnenoBanust ObLI MPeIOKEH MOIXO0/] K ABTOMaTHYECKOMY BBISIBJICHHUIO
Hed(p(PEeKTUBHBIX oneparii Ha OCHOBE METO/IOB MAaIllIMHHOTO 00y4eHus. B KauecTBe HCXOMHBIX JAaHHBIX
MCIOJIb30BAIUCH TUIaHbI BeIoHeHus: SQL-3anpocos, noiaydyennsie B cpene Oracle SQL Developer.
Kaxnmas oneparus niuana ObuTa TipeIcTaBIeHa B BHIE HA0Opa MPU3HAKOB, OTPAKAIOIINX €€
XapaKTePUCTUKHU, TAKHE KaK CTOUMOCTD BBIITOJHEHHUS, KOJINYECTBO 00pabaThIBaeMbIX CTPOK M THUI
JOCTYyTIA K TaHHBIM.

Ha ocnoBe chopmupoBanHoro Habopa 1aHHBIX ObLTa 00y4eHa MOEb KilacCU(pUKauu
Random Forest, cnoco6nast onpenensite npoOiieMHble onepannu. Pe3ynsraTsl SKCIEPUMEHTOB
MOKa3aJli, YTO MOJIENb YCIIEIIHO BBISBIIIET Hanbosee pecypCcoEMKHE 3JIEMEHTHI TUIaHOB BBITIOTHEHUS,
B YaCTHOCTH ONEPAIMH ITOIHOTO MPOCMOTPA TAOIHI] U TOPOTOCTOSIIIE OTIEPAIIMNA COPTUPOBKH.
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JIOTIOTHUTENBHBIN aHAJIN3 BAXKHOCTH MTPU3HAKOB MTPOIEMOHCTPUPOBAI, YTO KIIIOYEBBHIMH
(bakTopaMu, BIUSIOIIMMYU HA KJIACCU(UKALMIO, ABISIOTCA CTOMMOCTD BBIIIOJHEHUS ONlEpaluu U 00bEM
00pabaTeIBaeMBbIX JTaHHBIX. JTO MOATBEPKAAET KOPPEKTHOCTH BHIOPAHHOTO HAOOpa MPU3HAKOB U
IPUMEHEHHOTO MOX0AA.

Taxum 00pa3oM, NpeAIoKEHHBIA METO/I IT03BOJIIET aBTOMAaTU3UPOBATh Npouecc aHanuza SQL-
3alIPpOCOB U MOXKET OBbITh UCIOJIB30BaH B KaY€CTBE BCIIOMOIaTEIbHOIO MHCTPYMEHTA JIJIsl TOBBILLIECHUS
3¢ deKTUBHOCTH pabOThI 0a3 JaHHBIX. B manpHEHIeM BO3MOXXHO pacIIMpeHre UCCIIEAOBaHUS 3a CUET
yBeJIn4eHus: 00béMa 00yuaroeii BBIOOPKH, CIIOIb30BaHUs 00JI€€ CI0KHBIX MOJIeJIel MAITMHHOTO
o0y4eHus, a TaK)Ke UHTETPaIlH Pa3padOTaHHOTO MOAX0/1a B CHCTEMBl MOHUTOPHUHTA U ONTHMU3ALUU
CYB/I.

Cnucok Jaureparypbl:

1. Oracle Corporation. Oracle Database SQL Language Reference. — URL:
https://docs.oracle.com/en/database/

2. Oracle Corporation. Oracle Database Performance Tuning Guide. — URL:
https://docs.oracle.com/en/database/

3. Pedregosa F. et al. Scikit-learn: Machine Learning in Python. — URL: https://scikit-learn.org/stable/
4. Oracle Corporation. DBMS XPLAN Package Documentation. — URL: https://docs.oracle.com/

5. Scikit-learn Developers. RandomForestClassifier Documentation. — URL: https://scikit-
learn.org/stable/modules/generated/sklearn.ensemble.RandomForestClassifier.html
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BEJEHUWE HNIKOJAMHA KAHAJIOB HA MEJIUA IVTAT®OPMAX

Jwonouk C.I1O.

Cmyodenm 2 kypca, nanpaénenus “@uzuka’”

Kocmanauickuii pecuonanvhulil ynusepcumem um. Axmem batimypcuoinynvl
2.Kocmanau, Pecnyonuka Kazaxcman

Pyxosooumenv Kanakosa I'ynvcum Kaboynoena

Cmapwuii npenooagameinb, Ma2ucmp mexHu4ecKux HayK

[MudppoBuzamuss B COBPEMEHHOM MHpPE UIpaeT OrPOMHYI pOJb: omjata méra Io
KOMMYHAJIbHBIM YCIyraM HOpOXOJAT AUCTAaHIUMOHHO, 3aKa3 TAKCU MPOUCXOJUT 4Yepe3 MPHIIOKEHUE,
YUYEHHKHU OTCJIEKHBAIOT OLIEHKU 4Yepe3 AJIEKTPOHHbIE JHEBHUKU. COLMAIbHBIE CETHU, MECCEHIKEPBI U
BUJICOXOCTUHIM CTaHOBSTCS HE TOJBKO CPEACTBOM Iepenadd MH(pOpMalUu, HO MU, B YaCTHOCTH,
(bopMHPOBAHUS UMHJIKA IIKOJIBI M €€ OTKPBITOCTH.

JlaHHasi TeMa UMEET BBICOKYIO aKTyaJlbHOCTb, TaK KaK B COBPEMEHHOM MHpPE CTPEMUTEIIbHO
pa3BuBaeTcs oOTpaciib IU(PPOBOH KOMMYHHUKAllMU. YYEHUKM YACTO MCHOJIb3YIOT TaKhe Meaua
mwiarpopmbl  kak Instagram, Youtube u TikTok, u 5310 MoOxer mnociay)uTh 3(h(HEeKTUBHBIM
B3aUMOJICHICTBUEM YUEHHUKOB CO LIKOJIOM.

CreneHb HAyYHOU HOBHM3HBI U BBIPAXKAETCA B OrPAHUYEHHBIX MPEACTABICHUIX UIKOIbHBIX
KaHajax Ha MeJaua Iatopmax Kak HHCTPYMEHTA YIIPaBJICHUS TyOIUYHON MOTUTUKON IIKOJIBI.

[IpoGnema 3TON TeMbI 3aKJIIOYAETCS B OMpPENEICHHH Ba)XKHOCTU BEACHMS KaHAJOB Ha Meaua
mwiatgopmax, Kak 3TO MOXKET BIHSIET Ha UMUK IIKOJIBL.

Ilenp: ompenenuTs poib BEACHHUS MeEMAaKaHAIOB B 00pa3oBaTeJbHOM IpolLecce U
OOIIECTBEHHOM JKU3HU LLIKOJIBI.

3agaun:

D)IIpoananu3upoBaTh TEOPETUUECKHE TOAXOABI K UHU(PPOBOM KOMMYHHKAIMU B cdepe
oOpazoBaHus.

2)PaccMoTpeTh IpaKTHUECKHUE MOMNBITKY PEATU3aLMU MIKOJbHBIX KaHAJIOB.

3)BbISIBUTH MOJIOKUTEIBHBIE U OTPUILIATEIbHBIE CTOPOHBI IIKOJIBHBIX MEUA IMIIAT(OPM.

4)Onpenenuts KpuTepuu 3PGHEKTUBHOCTH IIKOJIBHBIX MEIHAKaHAJIOB.

[TonxomoB K pealn3allii MeJMaKaHaJIOB OOJBIIOE KOJUYECTBO M KaK[as IIKOJIAa MOXKET
BBIJICIUTECS 32 CUET KpeaTMBHON M KauecTBeHHOW peanu3anuu. CTOUT OXBATUTh OOJIBLIMHA Kpyr
TEOPUH M pazodparh MOHATHE MeAMaleHTpa. J[esATenbHOCTh IIKOJIBHOTO MEIUAIleHTPa OXBATHIBACT
HIIMPOKUH CHEKTP (OpPMATOB U TEXHOJIOTUN, KOPPEKTUPYS MyOnrKyeMblit Matepuai. Kak Boijensercs B
Metonuyeckoi pekomenaauuu A.b.bornana, E.B.Opemiko, H.M.I'puropseBoii (1), ectb 6 OCHOBHBIX
ATaliOB CO3JIaHUSl UIKOJBHBIX MEIUAIICHTPOB: AaHalli3 TOTOBHOCTH YUPEXKACHUs, pa3paboTka H
YTBEP)KJCHUE JIOKAJIBHOTO IMOJIOKEHHsI, Ha3HAaUeHHWE PYKOBOJIUTENS MeAMaleHTpa, (pOpMHUpPOBAHUE
KOMaHJbl YYaCTHUKOB, OCHAILlEHWE W IIOATOTOBKA INPOCTPAHCTBA, M HENOCPEACTBEHHBIN 3aIlyCK
NESATENIBHOCTH.

Cyl1ecTByloT pa3HOOOpa3HbIE MOMNBITKA peaju3allMd MeAMaKaHaJIOB OT pa3HBIX MIKOJ Ha
pa3nuuHbIX MIaTdopMax: HHPOPMAIMOHHBIE aKKayHThl Ha Iuiargopme Instagram, B KOTOpBIX
TOBOPUTHCS O MPOBOJIMMBIX IIKOJIBHBIX MEPONPUATHUAX, IUIAHAX HA YETBEPTH, MOE3AKAX Ha IKCKypCUU
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OT IIKOJIBI U MEHIO IIKOJBHOW CTOJIOBOM, aKKayHTHI ImKoJdbHOro akTuBa B TikTok, rae mokaspiBaroT
MPOLECC TMOJATOTOBKM K UIKOJBHBIM MEPONPUATHAM U H3MEHEHHE B OOYCTpOICTBE IIKOJIBI,
npeIMeTHble KaHaibl Ha Iuiardopme Youtube, rae pa3OuparoTcs TeMbl MO mpenMeram (Qus3uka,
MaTeMaTHKa, XUMUS U Tak janee. /laHHbIe BapuaHTHI SBJISIOTCS CAaMbIMU YacTbIMU U MOMYJSPHBIMU
METOJaMH BEJEHUS MEJMAKAHAJIOB M SBISIOTCS XOPOIIUM pEHICHUEM JUIsl B3aUMOJECUCTBUS C
YYCHUKAMH, POAUTEISIMU M yUUTEISIMH. PaccMarpuBasi JaHHbIE BapUAHTHI 1O OTACIBHOCTH, MOXHO
MOHSTh, YTO OHU TOJIOKUTEIHHO BIMSIOT Ha UMUK IIKOJBL: Ha Toiatrgopmax Instagram u TikTok
POIUTENN MOTYT OTCJIEKMBATh JCHCTBHS IIKOJIBI, MPOCMATpUBas MPOBEAEHHBIE MEPONPUITHS U
Y4acTBYIOUIMX JIIOJIEH B MEPONpUATHUSX, a Youtube KaHaid AacT BO3MOXKHOCTb CO3/1aTh €IWHYIO U
0osee CTPYKTYpUPOBaHHYIO 0a3y BHAE€O OOBSCHEHHI TeM MpH Cilydae JUCTAHIIMOHHOTO OOydeHUus u
CaMOCTOSITENIbHOM MOJArOTOBKM YUYEHUKOB K 9K3aMEHaM, JUIsl TOTO YTOObI YUEHUKH UMEIU OJIMHAKOBYIO
MOATOTOBKY. MHHyCaMH KaHAJIOB Ha Meaua Iuiaropmax MOXKET BBICTYIUTh KUOEPOYJUIMHT OT
CIIy9alfHBIX JIIOJICH, HEIOBOJBHBIX OIYOJIMKOBAHHBIM MaTEpUATIOM, BO3MOXKHBIE PeIKUe MyOIuKaluu
Marepuajia M IUI0XO€ BeneHue kKaHama. Tak ke, u3 crarbu H.E.Horunoit, B.H.PycanoBa wu
E.JI.Tony6eBoii “IlIkonbHbIE MeIMa B COBPEMEHHBIX yCIOBUSAX ™ (2), B OCHOBHOM, BEAYIIMMH KaHAIOB
SBIIAIOTCS YUUTENS-MIPEAMETHUKH U 3aMECTUTENH TUPEKTOpa MO BOCHUTATENBHOU paboTe, KOTOPBHIM
CaMOCTOSITENIFHO OCBaMBaThb HOBBIE KOMIIETEHIIMM TakuX Mpodeccuil Kak KypHAIUCT, KOHTEHT-
Melikep, SSM-MeHemKep U IMPOYHX CIEIUAINCTOB B cdepe Meaua. ITO O3HAYACT, YTO B INKOJAX
OTCYTCTBYIOT KBAJM(DHUIIMPOBAHHBIC CIICHUAIUCTHI JJIs BEACHHUS MEIUa KaHAJIOB U 3TUM 3aHUMAIOTCS
JUIIb 3aUHTEPECOBAHHBIC JIFOJAM, YTO MOXKET CKa3aThCs HA KauecTBE yueOHOTO cocTaBa. | JaBHBIM
nokasareneM 3(G(EeKTUBHOCTH IIKOJbHBIX KAHAJOB HA MeIUaIUIoniaJkaXx — 3TO oOpaTHas CBS3b OT
MOoCeTUTeNe KaHaia: 4yeM OOJbllle KOMMEHTapHeB, JIAWKOB, PEMOCTOB M COBMECTHBIX IMOCTOB, TEM
6osee 23QeKTUBHBIM SABISETCS MEIUaKaHal U HA00OpPOT, YeM MEHbIIIE 0OpaTHOTO OT3bIBA, TEM MEHEE
3¢ GEKTUBHBIM SBIIACTCS KaHaT. D (PEKTUBHOCTH KaHaJla BIUSAET B3aMMOOTHOIIICHHE MEXTy IIKOJIONW 1
MOCETUTEISIMU KaHalla U 3pUTEIIIMUA M BRIOOPY MaTepuania: 0yiaroiapsi 0OpaTHOMY OT3bIBY, IIKOJIA WK
e aJIMUHUCTPATOP KaHaja OT JIUIA IIKOJIBl TOHUMAET KaKoW MaTepual BOCTpeOOBaH 3pUTEIIO.

Hcxons w3 BBINIECKAa3aHHOTO, MOXKHO CHENaTh BBIBOJ, YTO BEJCHHE KaHAJIOB Ha Pa3HBIX
MeauamaThopMax 1aéT MHOKECTBO MPEUMYIIECTB U SBISETCS BaXXHBIM acCleKTOM B OOIIECTBEHHOU
KU3HU MIKOJIBl. Menua miaaTgopMbl — 3TO OTIMYHBIA UHCTPYMEHT I peaau3alliy MOTeHIMala KakK
IIKOJIbI, TAK U YUEHUKOB U YUHUTENEH.

Cnucok auTepaTyphl:

1)A.b.bornan, E.B.Opeuixo, H.M.I'puropsesa, “CO3IAHUE MKOJIBHOI'O
MEJUALNEHTPA” Metonuueckue peKOMEH IalluH.

https://media.mgddm.by/files/15035/0bj/110/69583/doc/%D0%A8%D0%BA%D0%BE%D0%B
B%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%D1%
86%D0%B5%D0%BD%D1%82%D1%80.pdf

2) H.E.Horuna, B.H.Pycanos, E.J.'oiiyoepa “IIIKOJIBHBIE MEJ/IMA B COBPEMEHHbIX
YCJIIOBUAX”
https://cyberleninka.ru/article/n/shkolnye-media-v-sovremennyh-usloviyah/viewer
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APXUTEKTYPHBIE IIOAXO/JAbI K OBECIIEYEHUIO EJUHOI'O
MOJIb30BATEJIbCKOI'O OIIBITA HA BEB- U MOBMJIBHBIX HHTEP®ENCAX
OBPA3OBATEJIBHBIX IIVIAT®OPM

Capoapoexoe Mupac Meoemosuu

Maeucmpaum 2 kypca,

Ka3zaxckuii ynusepcumem mexnonoeuu u ouzneca umenu K.Kynascanosa,
2. Acmana, Kazaxcman

AHHOTanUA

B nanHOl cTaThbe paccMaTpUBAIOTCA APXUTEKTYpHbIE IMOAXOJbl K TMPOEKTHPOBAHHUIO
o0Opa3oBaTenpHBIX MIATPOpPM, OOECHEUMBAIOIINX EAMHBIA MOJIb30BATENbCKUN OMBIT Ha BeO- U
MOOUIBHBIX HUHTepdeiicax. AHAIU3UPYIOTCS MPHUHIMIBI Pa3felieHuss OTBETCTBEHHOCTH MEXIY
CepBEPHOI U KIMEHTCKON YacTsAMH, poiib YHU(DUIMPOBAHHOTO mporpaMMmHoro uHrepdeiica (API) kax
CBSI3YIOILIETO CJIOS, a TaKKe€ OCOOCHHOCTH aJanTallii KOHTEHTa IOJ pa3iuyHble (HopM-paKTOpbl
ycTpoiictB. CTaThsi OomMpaeTcsi Ha pe3yJbTaTbl JUCCEPTALMOHHOIO HCCIIEOBAHMS, MOCBALIEHHOIO
pa3paboTke IaTPOPMBbI IUCTAHIMOHHOTO 00YYEHUS C MOIICPKKONH MOOHIIBHBIX U BEO-UHTEP(EHCOB.

KittoueBbie cnoBa: auctaHunoHHOE 00yueHue, LMS, apxutekTypa nporpaMMHOro ooecrneyeHus,
API, moOunbHBIE IPUIIOKEHUS, KpocciaTdopMeHHas paspadborka, UX.

Bsenenue

CrpemurtensHoe pa3BUTHE HUMPOBBIX TEXHOJOTHI M MAacCOBBIM IMepexoa K AUCTAHIIMOHHBIM
dbopmaram oOyuenwusi, yckopeHHbld mangemueit COVID-19, mocraBunu mepex pa3paboTyuKaMu
o0pa3zoBaTeNnbHBIX IUIaTGOPM HOBBIE TpPeOOBaHMA K JOCTYMHOCTH M YAOOCTBY HCIOJIb30BaHUS.
[Tonb3oBarenn coBpeMeHHbix LMS (Learning Management Systems) 0XHIAIOT OJUHAKOBO
KOM(OPTHOTO B3aMMOJEHCTBUS C CUCTEMOM HE3aBUCHUMO OT TOro, oOpallaroTcs M OHM K HEl uepes
Opay3ep HACTOJIBHOTO KOMITBIOTEpA WIIH Yepe3 MOOMIbHOE MTPUIIOKEHNE Ha cMapTQOHE.

Obecnieuenne enuHoro mnosb3oBarenbckoro ombita (User Experience, UX) Ha pa3sHOpOIHBIX
KIMEHTCKUX IUIaTopMax sBISETCS HETPUBHAIBbHOM WH)XKEeHepHOH 3amaueil. OnHa Tpebyer
MPOJIyMaHHBIX ApPXUTEKTYPHBIX PEHIEHUH Ha YpPOBHE KaK CEPBEPHOM JIOTMKHU, TaK U KIMEHTCKUX
uHTepdeiicoB. OTCyTCTBHE COIIACOBAHHOTO MOJXO0/a MPHUBOJAUT K JyOJMPOBAaHHIO OM3HEC-TOTMKH,
PACCUHXPOHU3AIUHU JAaHHBIX U YXYAIIEHUIO KAYeCTBA B3aUMOIEUCTBUSI.

Hacrosmas cratbsi MoCBsIIEHa aHAJINW3Y APXUTEKTYPHBIX MPUHIUIIOB, MO3BOJIIOMIUX JTOCTUYD
KOHCUCTEHTHOCTH I10JIb30BaTEIbCKOrO0 OMNbITA B pPaMKaxX €IWHON 00pa3oBaTENbHON IIAT(OPMBL,
MoJJIepKUBaOIIe BeO- W MoOwWIbHBIE uWHTepdeichl. MccmenmoBanue Oa3upyeTcsi Ha  OIBITE
MIPOEKTUPOBAHMS U PAa3pabOTKHU IMIATGPOPMBI AUCTAHLMOHHOIO OOyuY€HHUS B paMKaX MarucTepcKon
JYCCEepTaLUH.

O0630p cyHIECTBYIOUIMX TOAX0/I0B

Cpenu Hanbosee pacnpoCTpaHEHHBIX MIIATPOPM JUCTAHIIMOHHOTO O0Y4YeHHS MOKHO BBLIEIHUTH
Moodle, Canvas, Google Classroom u Microsoft Teams for Education. Kaxmas u3 HuUX pernaer
npobieMy  MyJIbTHUIUIATGOPMEHHOCTH  IO-CBOEMY: OJHH  MPENOCTABIAIOT  aJalTHPOBAaHHBIH
MOOWJIBHBIA ~ CalT, Jpyrue — OTAeNbHble HAaTUBHbIE MPUWIOKEHHS, TPETbH HCIOJIB3YIOT
nporpeccuBHble BeO-nipusioxeHus (PWA).
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HicTopuyecku CIIOKUIOCH JIBa OCHOBHBIX MOIX0/1a K Pa3paboTKe KIMEHTCKUX MHTEP(EicoB s
LMS. IlepBblii — MOHOJMTHBIN, IPU KOTOPOM CEPBEPHOE MpUiIoKeHue camo reHepupyer HTML-
CTpaHMIIbI, @ MOOMJIBHBIA OMNBIT OOecreyuBaeTcs aJanTUBHOW BEPCTKOM. Bropoit — kimeHT-
cepBepHBI ¢ pazaencHueM Ha API-OdkeHn W He3aBUCHMMBIC KIMEHTHI IS KaxJIO0H IIaTOpMBbL.
CoBpeMeHHbIE CHCTEMBl BCE 4Yallle TATOTEIOT KO BTOPOMY IOJIXOAY, IOCKOJIBKY OH OOecrednBaeT
0O0JIBITYI0 THOKOCTh U MacImTabupyeMocTs [1, 2].

Tem He MeHee B akaJleMHUYECKOM JIMTEPAType HENOCTATOYHO OCBELICHBI PAKTUYECKUE ACTIEKTHI
IIPOEKTHPOBaHUs 00pa30BaTeNbHBIX IUIaTGopM ¢ yuéToM TpeboBaHuil K eauHcTBY UX Ha pa3HbIX
ycrpoiicTBax. bosbmmHCTBO HccaenoBaHuil (hOKycHpyrOTCs MO0 Ha MEAArOrHYecKUX acleKkTax e-
learning, 1100 HAa TEXHUYECKUX XAPAKTEPUCTUKAX OTACIHHBIX KOMIIOHEHTOB, OCTaBJISS 32 CKOOKaMuU
CUCTEMHBIN apXUTEKTYpHBbIN B3I [3].

ApXUTEKTypHbIE IPUHIUIIBI €AMHOTO II0JIb30BATEIBCKOIO OIBITA

Paznenenue orBeTcTBEHHOCTH U API-1IeHTpUYHBIN MOAX0/

KitoueBbIM apXMTEKTypHBIM IPUHLUIIOM, OOECHEeYMBAIOIIMM E€AMHCTBO OIbITa HA pPa3HbIX
wiargopmax, sBIseTcs 4E€TKoe pasjeneHue oTBeTcTBeHHOCTH (Separation of Concerns) mexay
CEpBEpPHOM UM KIMEHTCKMMU dYacTsIMM cucTeMbl. CepBepHas uacTb pealu3yeT OW3HEC-JIOTHKY,
yIpaBJIeHUE JAaHHBIMH U MPEIOCTABIsIeT YHU(DUIIMPOBAHHBIN porpaMMHbIid nHTEpdeiic (API), Torma
KaK KJIHMEHTHl (BEO-IPHIIOKEHHME W MOOWIBHOE TPHIIOKEHUE) OTBEYAIOT HCKIIOYUTEIBHO 32
IIPEACTABICHUE U B3aUMOJCHCTBHE C ITOJIb30BATEIIEM.

API|-1IeHTpUYHBIA NOAXO0J IPEANOJaraeT, 4Yro BCe KIMEHThl 00pallaroTcs K OJHOW U TOH ke
CEpBEPHOM JIOrMKe 4epe3 CTaHJapTU3UPOBaHHBIM HMHTepdeic. DTO rapaHTUPYeT KOHCUCTEHTHOCTb
JAHHBIX: I10JIb30BaTelb, HAYABIIMM Kypc Ha MOOWJIBHOM YCTPOMCTBE, BUIUT aKTyaJlbHbIH MpoOrpecc
npu Bxoje uepe3 Opaysep. LlIMpoko mpuMeHsieMbIM CTaHIAPTOM Ul TakUX MHTep(encoB sBisETCS
REST (Representational State Transfer), xors B psge ciydaeB wucnoab3yercs GraphQL,
MPEJOCTABIISAIONINI KIMEHTY OOJBIINNA KOHTPOJIb Ha/l CTPYKTYPOH 3alpalivBaeMbIX JaHHbBIX [4].

ATIanTUBHOCTD ¥ KOHTEKCTHO-3aBUCUMBII UX

Enunbiil monp30BaTeNbCKUil ONMBIT HE O3HAYACT MJICHTUYHBIN HHTEp]Eiic Ha BCEX YCTPOMCTBAX.
HanpotuB, oH mnpenmonaraer aJanTallio IPeICTaBICHMs K KOHTEKCTY HCIIOJIb30BAHUSA IpU
COXPAaHEHWU HEUW3MEHHON (YHKIMOHAIBLHOCTH W JIOTUKU B3auMojencTBus. [lonb3oBarens Ha
cMapToHe, Kak MpaBWIO, HAXOAUTCS B JBI)KEHUHM, MMEET OTrpaHWYeHHOE BpeMsi U paboTaer B
YCIIOBUAX HECTaOMJILHOTO coelMHEeHMs. BeO-monbp3oBarens yalie BCero paboTaeT 3a CTallMOHAPHBIM
HKPAHOM C OOJIBIINM pa3peIIeHueM U CTAOMIIbHBIM HHTEPHETOM.

Ha npakTtuke 3T0 03HauyaeT, YT0 MOOMIJIbHBINA HHTEpdEc TOHKEH TPUOPUTH3UPOBATh KIIFOUEBbIE
ClieHapuu (MIPOCMOTP JIEKIMH, BHINOJHEHHE 3aJlaHUM, YBEAOMJICHHS), TOT/1a Kak BEO-BEpPCHsSI MOXKET
BKJIIOUATh paCIIMPEHHbIE MHCTPYMEHTHI JAJIsl MpernojaBaTesied U aJMUHHUCTPATUBHBIA (YHKIIMOHAI.
[Ipu »TOM 00a KIMEHTa UCHOJIB3YIOT OJHU M T€ )K€ JIaHHble U OM3HEec-TIpaBHIIa, MOJIyYEHHbIE Yepes
oOmmit APL

Kpoccruiatdopmennas pa3paboTka MOOUIBHOTO KIMEHTA

Pa3zpaboTka oTIenbHBIX HaTUBHBIX mpuioxkeHuid g i10S u Android TpaauumonHo TpeboBana
3HAYUTENbHBIX pecypcoB. CoBpeMeHHbIe KpoccmiaardopMmenHble (peiiMBopkH, Takue kak Flutter u
React Native, Mo3BOJIAIOT cO3[aBaTh NPUJIOKEHUS C HATUBHOW MPOM3BOJUTEIHHOCTHIO HA OCHOBE
€AMHON KOJOBOM 0a3pl. DTO HE TOJBKO COKpAIIAeT 3aTpaThl Ha pa3pabOTKy, HO M YMPOIIaeT
noaaepxkanue ennnooopaszus UX: nu3aifH-cuctemMa U JOrMKa KOMIOHEHTOB OIPENESIOTCS OJIUH pa3 U
MPUMEHSIOTCS Ha o0enx ruiatdopmax [5].
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B koHTekcTe 00pa3zoBaTenbHBIX MIAaT(GOpPM 0COOYIO0 pOJIb UTpaeT mojanepxkka odiaaiH-pexuma:
BO3MOXKHOCTh TPOCMATpUBaTh paHee 3arpykeHHble MaTepualbl 0e3 JOoCTynma K HWHTEPHETY
3HAYUTEIBHO TMOBBIMIAET JOCTYMHOCTh 0O0ydeHus. Peammsanums odumaiiH-pexuma  TpeOyer
MPOAYMAHHON CTpaTeTMH KAUIMPOBAHUS JTAHHBIX HAa KJIMEHTE M MEXaHW3MOB CHHXPOHHU3ALUHU TpPU
BOCCTAHOBJICHUH COEIMHEHUS.

[IpakTryeckas peanus3alnys B paMKax JUCCEPTALMOHHOTO UCCIIE0OBAHUS

B pamkax nuccepTaniMOHHOIO MCCle0BaHMsl Obula CIPOEKTHUPOBAHA U pealn30BaHa ImaTdopma
JMCTAHIIMOHHOTO O0y4YeHHs, 0ObEIUHSIIOMAs MOOMIBHBIN U BeO-MHTEp(ENChl HA OCHOBE ONHCAHHBIX
BBIIIIC TPUHIMIIOB. ApPXHUTEKTypa CHCTEMBI HocTpoeHa mo mnpuHnumy API-first: cepBepnas wacTh
NpeNOCTaBIsAeT yHU(DUIUPOBAHHBIM HMHTEpdEWc Ui BceX KIMEHTOB, pealu3ys JIOTUKY
ayTeHTU(UKALWK, YIPABICHUS KypCaMu, OTCIICKUBAHUS IPOTrpecca U OLIEHUBAHMSL.

CepBepHbIil KOMIIOHEHT CIPOEKTUPOBAH KaK CAMOCTOSITEIBHBIM MOAYJb, HE 3aBUCSILIUN OT
KOHKPETHOW  KJIMEHTCKOM peanu3auuu. BsauMmoneiictBue ¢  KIMEHTaMHM  OCYILECTBIISETCS
HCKJIFOUUTENIHO 4epe3 3aJ0KyMeHTUpoBaHHbI API, yTo mo3Bossier 100aBiIsATh HOBbIE KIMEHTCKUE
OpuIoXkeHus ©O0e3 Uu3MEeHeHMs CcepBepHOM Joruku. OuamouHTsl APl crpynmupoBaHsl 10
(YHKIMOHATIBHBIM JIOMEHAM: YIpPaBJIEHHUE MOJIb30BATENIIMHU, KaTajor KypcoB, y4eOHbIE MaTepualbl,
3aJJaHus W PE3yNbTaThl — YTO YIPOIIAeT HABUTAIMIO W IOCIEAYIOIIee BEPCHOHHPOBAHUE
uHTepdeiica.

MOOWIBHBIA KJIMEHT pPEaNn30BaH C HCIOJIb30BAaHHEM KpPOCCIUIAT(HOPMEHHOTO IOAX0Ja, YTO
MO3BOJIJIO 00ECIICYNTh €IUHOOOPA3HBIN OIBIT HAa yCcTpoicTBax moj ympariernuem i0OS u Android.
ITonp3oBaTenbckuii HHTEPQEc TOCTPOEH HAa OCHOBE €JMHONH KOMIOHEHTHOM OMOIMOTEKH: KaKIbld
BU3YaJIbHBIN 3JIEMEHT — KHOIIKA, KapTOuKa Kypca, MHUKATOp Mporpecca — pealn30BaH OJUH pa3 U
UCHOJIb3YyeTCsl Ha 00euX MOOMIIBHBIX IIIATGOpMax. ITO UCKIIOUACT BU3YyalbHbIE PACXOXKICHUS MEXITY
BEPCUSIMHU U CHI)KAET TPYJ03aTPaThl HA MOAJIEPHKKY.

Be6-untepdeiic obpamaercs k TomMy ke cepBepHoMy API, rapaHTupys KOHCHCTEHTHOCTb
oroOpakaeMbIX NaHHBIX. [I[pUMEeHeHue eInHOW AM3aliH-CHCTEMBl Ha 000MX KIIMEHTaX 00ecrednBaeT
COTJIACOBAHHOCTh BHM3YQJILHOTO S3bIKa M CHIDKAeT KOTHUTHBHYIO HAarpy3Ky IIOJIb30BaTelei,
MEPEKITIOYAIONINXCS MEXKIy YCTpoicTBaMu. AyTeHTH(UKAlus peaan3oBaHa HAa OCHOBE TOKEHOB
(JWT), uTo mo3BossieT NoJAepKUBaTh CECCUIO MOJIb30BaTeNs KaK B Be0-Opay3epe, Tak U B MOOMIBHOM
MPUIIOKEHNUU 0€3 JONOTHUTEIbHBIX MEXaHU3MOB.

B kawectBe 0a3bl  JaHHBIX  HUCHOJb3yeTcsl  JOKyMeHTo-opueHTupoBaHHas CVYB/J,
obecrieunBaromasi THOKOCTh CXEMbI JAaHHBIX, HEOOXOAUMYIO JJIi XpaHEHHs Pa3HOPOJHOrO y4eOHOro
KOHTEHTa: TEKCTOBBIX MAaTepHajioB, MYJIbTUMEIUNHBIX OOBEKTOB, 3aJaHUMl M pe3yJbTaToOB
TecTupoBaHus. JlOKyMEHTHass MOJeNb JaHHBIX OCOOCHHO XOpOIIO TOAXOMUT JJISi XpaHECHUs
MEePapXUYECKU CTPYKTYPHPOBAHHOTO YIEOHOTO KOHTEHTA: KYPC CONEPKUT MOJYJIIH, MOJIyJIb — YPOKH,
KaXIbIi YpOK — HA0Op pPa3HOTHIHBIX JJIEMEHTOB. DTO pEIICHHE MO3BOJSIET MacIiTabupoBaTh
CTPYKTYPY IaHHBIX IO Mepe pocTa GYHKIIMOHATFHOCTH MIaT()OpMbI 6€3 3HAUUTEITFHBIX MUTPATTHIA.

OO6cyxeHne pe3ysibTaToB

OnucaHHBI apXUTEKTYPHBIM MOAXOJA JAEMOHCTPUPYET pPsii MPAKTUUYECKUX MPEUMYIIECTB s
oOpa3oBaTenbHbIX IUIaThopM. Bo-mepBbiX, LeHTpanu3anus OW3HEC-JIOTUKM Ha cepBepe HCKIIIYaeT
PUCK DPACXOXJIEHHUS IMOBEJICHHS MEXIY KIMEHTaMM: TNPABUWIIO MPOBEPKH JAe/ulaifHa, alrOpPUTM
HAYMCJICHUS] OaJIOB WIIM JIOTHMKA OTKPBITHS CIEAYIONMIETO YpOKa pEaan30BaHbl E€IWHOXKIBI W
OJTMHAKOBO TIPUMEHSFOTCS TSI BCEX T0JIh30BaTeNel BHE 3aBUCUMOCTH OT UCTIOJIh3yEeMOTO YCTPOUCTBA.
Bo-BTOpBIX, HE3aBUCHMOCTh KJIIMEHTOB OT pEaJH3alliyd CEPBEPHON YacTH IO3BOJISIET Pa3BHBATH WX
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napajyieIbHO U HEe3aBUCHMO. B-TpeTbux, KpoccriaT(OPMEHHBIH MOIX0A K MOOWIBHOM pa3paboTke
CYILLECTBEHHO COKPAIIAET BPEMs BBIXO/A IPOIYKTa HA PHIHOK.

HemanoBaxHpIM IPEUMMYIIECTBOM SIBJIIETCS U YIIPOLIEHUE Npoueaypsl TectupoBanus. [Ipu API-
LHEHTPUYHOW apXHUTEKType CEpBEpHAs JIOTUKA MOXXET OBITh MOKPHITA ABTOMAaTHUYECKUMH TECTaMHU
HE3aBUCUMO OT KJIMEHTCKUX HHTepdeicoB. MHTerpannoHHble TECThI, INPOBEPSIOLINE KOPPEKTHOCTh
APIl-koHTpakTa, ciyXaT rapaHTHed Toro, 4ro o0a KJIMEHTa MOJy4aT OXXHMJaeMble AAaHHbIE. ODTO
CHWKaeT BEPOSTHOCTb perpeccuil mnpu J00aBIEHUHM HOBOM (YHKIMOHAJIBHOCTH M oOierdaer
peQaKTOpUHT cepBEpHOI YaCTH.

Bmecte ¢ TeM MaHHBIM IOAXOJ CONPSKEH C ONpeleNEHHBIMM BbI3oBaMHU. [IpoexkTupoBaHue
yHuBepcanbHoro API Tpebyet 0osee TIaTeIbHOTO MPEeIBAPUTEIILHOTO aHAIM3a TPeOOBaHMIA, YEM TIPU
pa3zpaboTke moa OnHYy IaThopMy: HEOOXOAMMO 3apaHee MPEeayCMOTPETh NOTPEOHOCTH Kak
MOOUJIBHOTO, TaK U BEO-KJIMEHTA, YTO HEPEIKO NIPUBOJUT K KOMIIPOMUCCHBIM PELIECHUSIM B CTPYKTYype
3arpocoB U oTBeToB. OmmOku B qu3aitHe APl Ha paHHuX 3Tamax A0poro oOXOoJATCs BIOCIEACTBUH,
IIOCKOJIBKY 3aTPAaruBaroT Cpa3y HECKOJIBKO KIIMEHTOB.

Kpoccriardpopmennbsle (ppeiiMBOpKH, HECMOTPsI Ha OYEBHUJHBIE IPEUMYIIECTBA, HE BCEr/a
obecrneynBaOT JOCTYN K CHEeHU(pUYECKUM BO3MOXKHOCTSM OIEPALMOHHOM CHUCTEMBI, YTO MOKET
OrpaHUYMBaTh (PYHKIMOHAIBHOCTh OTACIBHBIX MOAyJNEeH — Hampumep, pabory ¢ push-
YBEIOMJICHHSIMH, OMOMETpUYecKoil ayreHTH(uKanumeil wim (oHOBO# 3arpyskoi (aiinoB. B psuge
ciydaeB TpeOyercs HamucaHue rmiaTdopmo-crenuduanoro koaa (platform channels), uto wactuaHO
HUBEJIMPYET TNPEHMYIIECTBA €IUHONW KOMOBOW 0a3bl M TpeOyeT 3HAHWS HATUBHBIX HMHCTPYMEHTOB
pa3paboTKH.

Emé onHMM 3HAaYMMBIM acIIEKTOM SBJSETCs ynpasieHue Bepcusimu APl mpu omHOBpeMEHHON
NOJIEP)KKE HECKOJIBKUX KIMEHTCKUX NpuioxkeHud. Eciu MOOMIIbHOE MPUIIOKEHUE YyCTAaHOBJIEHO Ha
YCTpPOMCTBaxX MOJb30BaTENeH U HE MOXET ObITh MIHOBEHHO OOHOBIIEHO, CEpBEpHas 4acTh JOJDKHA
MOJIIEP>)KUBAaTh OOPAaTHYIO COBMECTUMOCTh Ha NMPOTSIKEHUHU OIpeNeN€HHOro nepuonaa. 1o Tpedyer
BHEJPEHUs CTpaTeruu BepcuoHupoBaHus APl um aucuuniavHel npu BHECEHHHM H3MEHEHUH B €ro
KOHTPAKT.

3axiroueHue

B cratee paccMOTpeHBI  apXUTEKTYpHbIE  IPHUHLMUIBIL,  OOECleUYMBAIOIIME  EAUHBIN
MOJIb30BATEIbCKUIM OMBIT Ha BeO- M MOOWIBHBIX HHTepdeiicax o00pa3oBaTeNbHbIX IIATHOPM.
ITokazano, uro API-nieHTpHUYHBINA MOAXO0A C YETKUM Pa3ACICHUEM OTBETCTBEHHOCTH MEXIY CEPBEPOM
U KJIWEHTaMu siBisgeTcsl 3(G(EeKTUBHOW OCHOBOHM Ui MOCTPOEHUs MynbTUIUIaTGopMeHHbIX LMS.
[IpumeHeHne KpoccIulaTGOPMEHHBIX HHCTPYMEHTOB pa3pabOTKM U €AMHBIX JAM3aiH-CUCTEM
JIOTIOJIHUTENBHO YCUIIUBAET COTTIACOBAHHOCTH MOJIb30BATENIHCKOIO OMbBITA.

[IpakTnueckast anpobanysi ONMCAHHBIX MPUHIUIIOB B paMKax JUCCEPTAMOHHOIO MCCIIEI0BaHUS
MOATBEpAMSIa UX NPUMEHUMOCTb U BBIBHUJIA DSl XapaKTEPHBIX WHKEHEPHBIX BBI30BOB, pEIICHHE
KOTOpBIX TpedyeT TIIAaTeNbHOro TnpoekTupoBanus API-koHTpakTa, mnpoaymMaHHOW CTpaTeruu
BEPCUOHMPOBAHUS M OCO3HAHHOTO BBIOOpA KPOCCIUIAT(OPMEHHOTO MHCTPYMEHTapus ¢ Y4EToM
cnienn(puky 00pa3oBaTeNbHBIX CLIEHAPHEB UCIIOIB30BAHUS.

[TonmyuyeHHbIe pe3ynbTaThl BHOCST BKJIAJ B CUCTEMATH3AIMIO apXUTEKTYPHBIX 3HaHUI B 00IacTu
pa3paboTku 006pa30BaTENbHBIX MIATGOPM U MOTYT CIYKUTh MPAKTUYECKUM OPUEHTHPOM JUIS KOMaH]I,
npoektupyrommx LMS ¢ mommepKKoW HECKOIBKMX KIMEHTCKHX TmaTdopm. IlepcrekTuBb
JabHEUIINX UCCIEeOBaHUI CBSI3aHbl C M3YYEHHEM MEXaHU3MOB O(ialiH-10CTyIa U CHHXPOHU3ALNH
JAHHBIX, HHTETPALMU aIalITUBHBIX aJITOPUTMOB OOYUYEHUS, a TAK)KE OLIEHKU BIMSHHS apXUTEKTYPHBIX
pelieHnit Ha 0Opa3oBaTeIbHbIE PE3YIbTaThl OJIb30BaTENIE U METPUKU BOBIEUEHHOCTH.
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UHTETPALIUS KOHTEMHEPU3AIIUU 1 OPKECTPALIUU (DOCKER +
KUBERNETES) B BACKEND CUCTEMbI JUCTAHLHUOHHOI'O OBYUYEHUS
JIJISI BBICOKOM JIOCTYITHOCTHA U MACIHITABUPYEMOCTH
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AnHOTaIUA

CraTps MOCBSIIEHA UCCIEA0BAHUIO MPUMEHEHUS TEXHOIOTHIM KOHTeHHEPU3alui U OpKeCTpaIuu
KOHTeiHepoB - B uacTtHocTH, Docker m Kubernetes - B cepBepHOil uH(DpacTpyKType cucTteM
JIUCTaHIIMOHHOTO oOyueHus. PaccMaTpuBaroTCs apXUTEKTYpHbIE MPUHIIMIIBI, MO3BOJISIIOIINE TOCTHYb
BBICOKOW JIOCTYITHOCTM ¥ TOPH30HTAJbHOW MacimTabupyeMOCTH 00pa30BaTENIbHBIX ILIaT(HOPM.
AHamu3upyrloTcs — KIOYeBble  MexaHm3Mbl  Kubernetes, pemeBanTHbie s LMS-cucrtewm:
ABTOMATUYECKOEC MAacIITa0MpPOBAaHUE, CAMOBOCCTAHOBJIICHHWE, YIIPaBJICHHE KOH(DHUTyparmusMu U
OamaHCHpOBKa Harpy3ku. Pabora onmupaercs Ha OINBIT IPOSKTUPOBAHUS CEPBEPHON YACTH TIAT(HOPMBI
JTUCTAHIIMOHHOTO OOYYCHHS B paMKaX MaruCTepPCKOro JUCCEPTAIIMOHHOTO UCCIICIOBAHUS.

KitoueBbie crmoBa: konteiiHepusanus, Docker, Kubernetes, aucranunonHoe odydenue, LMS,
MacCIITabuPyeMOCTb, BEICOKAsI IOCTYITHOCTb, MUKpocepBUCHl, DevOps.

Bsenenue

Cucremsl nuctanionHoro ooyuenus (LMS - Learning Management Systems) mIpo4HO BOIILIH B
00pa30BaTeNpHyI0 MPAKTUKY YUYPEKACHHH Mo BceMy Mupy. OJHAKO UX OMepalMoHHas HaAEKHOCTb
HaIpSIMYI0 3aBUCUT OT YCTOWYMBOCTH CEPBEPHON MHPPACTPYKTYPHI. B YCIOBUSAX BBICOKHX MUKOBBIX
Harpy30K - HA4ajo yd4eOHOro ceMmecTpa, IMEepHoJ| CIadl SK3aMEHOB, MAacCOBBIC OHJIAWH-KYPCHI -
TPaJUIIMOHHBIC MOHOJUTHBIC Pa3BEPTHIBAHUS 3a4ACTYIO HE CIIPABJISIFOTCS C PE3KO BO3POCIIUM YUCIOM
OJTHOBPEMEHHBIX TIOJIh30BAaTENICH, YTO TPUBOAMT K JErpajalliil CepBHCA WJIH TIOJHOMY OTKa3y
CUCTEMBI.

TexHonoruu KoOHTeHHepHU3alluu, U B MepBYI0 odepens Docker, kapauHaIBHO U3MEHHUIN TIOXO]
K yMakoBKE M Pa3BEPTHIBAHUIO MporpammHoro obecredenus. KoHTeilHep H30IUpyeT MPHIIOKEHUE
BMECTE CO BCEMHU €ro 3aBHUCHUMOCTSMHU, 0OecrednBasi BOCIPOU3BOJUMOCTh CpPEIbl HMCIOIHEHUS BHE
3aBUCUMOCTH OT IiesieBoi MH(pacTpykTypsl. Opkectpatop Kubernetes, B cBoi0 ouepens, Oepétr Ha
ceOs ynpaBIieHUE )KU3HCHHBIM ITUKJIOM KOHTCHHEPOB B KJIacTepe: UX pa3MeIleHre, MaclTaOupoBaHue,
OaJlaHCUPOBKY Harpy3Ky U BOCCTaHOBJICHHE mociie cooes [1].

Ilens HacToOsimel cTaThu - HWCCIIENOBaTh MpUMEHUMOCTHh CBs3ku Docker + Kubernetes mmst
MTOCTPOCHUS OTKA30yCTONYMBON U MacIITA0MPyeMON CEPBEPHOM YaCTH 00pa30BaTeIbHOMN MIAT(HOPMBI,
a TaKKe CUCTEeMATH3UPOBATh APXUTEKTYPHBIC PElIeHUs, peleBanTHbIe 115 LMS-cucrem.

O0630p TeXHOJIOTHI KOHTEHHEPU3ALUU U OPKECTPALIUU

Docker kak cTannapT KOHTeHHEpH3aAIHH

Docker mpexacrasisier coboit miatdopMmy s CO3/aHUsI, TOCTABKH M 3aIllyCKa MPHJIOKEHUN B
W30JIMPOBAHHBIX KOHTEWHepaxXx. B oTiwumMe OT BUPTYyaJbHBIX MAIIWH, KOHTCHWHEPHI COBMECTHO
WCIIOJIB3YIOT SIJIPO  OTICPAITMOHHON CHCTEMBI XOCTa, YTO OOCCIIeUYMBACT 3HAYUTEIILHO MEHBIIHE
HaKJIQJHBIE PAcXOoJbl IO MaMATH W BpeMeHH 3amycka. O0pa3 Docker omuceiBaeTcst eKiIapaTHBHBIM
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¢aitmom Dockerfile u MoxxeT BOCIpOM3BOAMTHCA Ha JI000H MammHe C ycTaHoBiIeHHBIM Docker
Engine, yTo ycTpaHnseT kiacc nmpodiieM «paboTaeT y MeHs1, Ho He paboraeT B production» [2].

Jnst o0pa3oBaTeNbHBIX IUIATGOPM KOHTEHHEpH3alus JaéT NpPaKTHUYECKHUE IpeuMyIIecTBa:
cepBepHoe API, cepBuc yBemomiieHU#, cepBUC O00paOOTKM Meaua u 0a3a JaHHBIX MOTYT
YIaKOBBIBATbCS B OTAENIbHbIE 00pa3bl, pa3BEPTHIBATHCS U OOHOBIATHCS HE3aBUCUMO JAPYT OT JIpyra.
DTO CHUXKAET PUCK OMIMOOK MpU OOHOBIIEHUH M YIPOIIAET OTKAT Ha MPEIbIIYIIYI0 BEPCHIO.

Kubernetes kak rmatdopma opkecTpanuu

Kubernetes (K8s) - oTkpbiTas cucTeMa yIpaBJICHHS KOHTCHHEPU3UPOBAHHBIMU pPabOYMMHU
Harpy3Kamu, W3HavajabHO pa3paboTanHas kommanueil Google m mepenannas nmox ynpasienue Cloud
Native Computing Foundation (CNCF) B 2016 roxy. Kubernetes omepupyer abctpakuusMu Ooliee
BBICOKOT'O ypOBHS, 4eM OTAeNbHbIe KoHTeiHepwl: Pod, Deployment, Service, Ingress, ConfigMap u
apyrue. JlekmapaTUBHAs MOJIENb YIPABICHHS MO3BOJSET OMUCATh KEJIAEMOE COCTOSIHHE CHCTEMBI B
YAML-manudecrax, a Kubernetes caMOCTOSTEIBHO NPUBOIUT TEKYIEE COCTOSHHE KiacTepa K
xenaemomy [3].

C Touku 3peHusi oOpa3oBaTelIbHBIX MIATGOPM OCOOBI MHTEpEC MPEACTABISAIOT CIEIYIOIIHe
mexanu3Mmbl Kubernetes: ropusonransaoe apromaciirabuposanne (HPA - Horizontal Pod Autoscaler),
MO3BOJISIONIEE JUHAMUYECKH JO00ABIATh SK3EMIUISIPHI CEpPBHCAa IPH POCTE HArpy3KH; MEXaHU3M
camoBoccTaHoBieHus (self-healing), aBromarnyecku mnepe3amycKarolIMi yMaBIIME OB, a TaKKe
MmexanusM rolling update, oGecnieunBaromuii 0OHOBJIEHHE 0€3 MPOCTOS CepBUCA.

TpeboBanus k uHPpacTpykrype LMS u ux cooTBeTcTBHE BO3MOXKHOCTSIM K8s

Jlig cuctemartuzalMi apXUTEKTYPHBIX pPEIIeHUH HEOOXOAMMO NPEXAEe BCEro OMpeIeNnuTh
He(yHKIIMOHATIbHBIE TPeOOBaHUS, MPEIbIBISIEMbIE K CEpPBEpHOIl MH(DpaACTPyKType 0OpazoBaTeIbHON
mwiatrgopmbl. Ha ocHoBe aHanu3a HArpy3ouHbIX mnpoduiiell y4eOHBIX 3aBEICHUN MOXHO BBIICIHUTH
YeThIPEe KIIFOUEBbIX TPeOOBaHUS.

IlepBoe - Bbicokas aoctynHocTh (High Availability). Ilepe6ou B pabore LMS B mnepuon
y4eOHOTo MpoIecca HEAOMyCTUMBI: CTYIEHTHI MOTYT HAaXOJUTHhCS B PAa3HBIX YACOBBIX IOSICaX W
oOpamatecsi K CUCTeME B JI000e BpeMsi CyTOK. LlenmeBoii moxazaTenb JOCTYMHOCTH ISl 3pEIbIX
matdopm coctaisieT 99,9% u Boimne (He 6omee ~8,7 yacoB mpoctos B ron). Kubernetes pernaer sty
3aady 4Yepe3 PEIUIMKAIMI0 TOJO0B, aBTOMATHYECKOE MEepeKItoYeHne mpu cOoe y3na Kiactepa
npoBepkH paborocnocobHocTH (liveness u readiness probes).

Bropoe - MacmtabupyemMocTs 1OJ NepeMeHHyl Harpy3ky. Harpyska na LMS kpaiine
HEpaBHOMEpPHA: MUK MPUXOJATCS Ha HAa4ajo ceMecTpa, Ae/UIallHbl clauu paboT M Nepuo/ibl OHIANH-
9K3aMeHOB. [ opu3oHTanbHOEe aBTOMacmiTabupoBanue Kubernetes mo3BoJsieT aBTOMATHUYECKH
yBenuuuBath uncio pernk API-cepsepa mpu pocre metpuk CPU wmnm RPS u ymenbmats ux B
MIEPUOJIbI HU3KOH aKTUBHOCTH, ONTHUMHU3UPYS HCIIOJIb30BaHIE PECYPCOB.

Tperbe - BOCHPOM3BOIMMOCTH OKpYXKeHHU. Pa3zpaboTka, TeCTHpOBaAHWE W MPOMBIIIICHHAS
AKCIUTyaTanusl II1aTGOopMbl JOJDKHBI BBIIOMHATECS B HIACHTUYHBIX WM MaKCHMaJIbHO OJHM3KHX
ycnoBusax. KonreitHepuzamust ¢ mnomombio Docker rapantupyer, uyto o00pa3, mpomieamui
TECTHUpPOBaHUE, B TOYHOCTH pa3BopauuBaercs B production. Kubernetes Namespaces Mo3BoNsOT
M30JIUPOBATh OKPYXKEHHUs pa3paboTkH, staging u production BHYTpH OJTHOTO KJacTepa.

YerBépToe - ympaBiIsieMOCTb KOH(QUTYpalUusMH M cekpeTamu. LMS XpaHUT 4yBCTBHUTEIbHbIC
nanuelie: kaoun JWT, cTpokn moakmroueHus: K 0aze JaHHBIX, JaHHBIE WHTETPAIU C IUIATEXHBIMHU
cuctemamu. Kubernetes mpemoctaBiseT crnernuainzupoBanHbie o0bekThl ConfigMap u Secret mist
VIpaBJICHUsT KOHPUTYpAIMSIMA U CEKpeTaMH 0e3 XapIKOIUPOBAaHHS MX B 00pa3ax WM PEro3UTOPHU
KoJa.
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ApxutexTypa pa3BépreiBanusi LMS B Kubernetes

JIeKOMITO3U1LIMs Ha CEPBUCHI

DddexTuBHOE WCTONB30BaHKE BO3MOXKHOCTEH Kubernetes mnpeamonaraeT IeKOMITO3HIIHIO
cepBepHoid yactu LMS Ha He3aBUCHMO pa3BEPTHIBaEMbIE KOMIIOHEHTHI. Jlake ecinu IpuiiokKeHUe
W3HAYaJIbHO pEalM30BaHO KaK MOHOJMT, Ui Iiesied  pa3BEPTHIBAHHUA MOXHO  BBIICIUTH
(yHKIMOHATBHBIE OJIOKH, KaXKIbIH W3 KOTOPBIX yIakoBbIBaeTcs B coboctBeHHBINM Docker-oopas: API-
cepBep (ocHOBHas OuW3HEC-JOTMKa), CEpPBUC ayTeHTU(UKAMUU, BOPKEpHl Uil (POHOBBIX 3aday
(oTmpaBKa yBeAOMJICHHM, 00paboTka 3arpyeHHbIX (hailioB), a TakKe BCIIOMOTATENbHBIE CEPBHUCHI
(%2111, OuepeIb COOOIIEeHNU).

Takoe pa3dueHue MO3BOJSET MACHITAOMPOBATH KOMIIOHEHTHI HE3aBHCHMO: B MEPHUOJ 3arpy3KH
(ailioB yBeIMYMBAETCS YHCIIO PEIUIMK BOpKepa 0OpaboTKH Meaua, TOT/1a KaK OCTaIbHbIE KOMIIOHEHTHI
paboTaloT B IITaTHOM pexume. ITo maér Oosiee 3(p(PeKTHBHOE HCHOIH30BAHUE BBIYUCIUTEIBHBIX
PECYPCOB IO CPABHEHUIO C MACIITAOMPOBAHUEM MOHOJIUTA [EJIUKOM.

Ob6ecrieueHre BHICOKOM TOCTYITHOCTH

Jliia noctuxkeHus BRICOKOU AocTynmHOCTH B Kubernetes-kiactepe KaKIaplii KPUTHUECKU Ba)KHBIN
koMroHeHT LMS nomkeH umerh He MeHee OBYX pemuk (replicas > 2), pasMemEHHBIX Ha pa3HbIX
y371ax Kiactepa ¢ nomoursio npaBwi antuapuaaocta (Pod Anti-Affinity). D10 rapantupyer, uto
OTKa3 OJTHOTO (PU3MYECKOTO WIIM BUPTYATIHHOTO Y3714 HE MPUBEAET K TOJTHOM HEAOCTYITHOCTH CEPBHCA.

Mexanu3m readiness probe mo3Boisier Kubernetes HampaBiasiTe TpaduK TONBKO K TeM
9K3EMILIApaM MPUIIOKEHHS], KOTOPbIE YCIEIIHO 3aBEPIIMIM HHULIUAIU3AIUI0 U TOTOBbI 00CIYKHUBATh
3anpochl. Liveness probe, B cBOIO ouepellb, OOHApY>KMBAET 3aBUCIINE MPOLIECCHl U MHUIUUPYET HX
nepe3anmyck 0Oe3 BMmemaTenbcTBa omepatopa. COBOKYNMHOCTh 3TUX MEXaHU3MOB OOECIEeYHBaeT
CaMOBOCCTaHAaBJIMBAIOIYIOCS HHPPACTPYKTYpY [4].

Crtpareruu oOHOBIIEHUs 6€3 MPOCTOS

OOHoBiieHne mMIaTGOpMbl B YCIOBHUSX HENpPEpbIBHONH Yy4yeOHOW JesaTeabHOCTH Tpelyer
CTpaTeruu, HcKiIoyaronieil mpoctoir cepBuca. Kubernetes nopnepxkuBaer Rolling Update kax
cTpareruto oOHOBIeHUs Deployment mo ymoig4aHHIO: HOBbIE MOJABI C OOHOBJIEHHBIM 00pa3oM
MOOYEPENHO 3aMEHSIOT CTapble, MPU 3TOM CEPBUC OCTAETCS JOCTYMHBIM Ha MPOTSKEHUH BCETO
nporecca. [lapamerper maxSurge m maxUnavailable mo3BONSIOT TOHKO HAaCTPOUTH CKOPOCTh M
6e301macHOCTh OOHOBJIEHHS B 3aBUCUMOCTH OT TpeOOBaHUN KOHKPETHOM MIaT(opMsl.

Jlns Gojiee CIIOXKHBIX CLIEHapUeB, TPEOYIOLIMX MPOBEPKHM HOBOW BEpCHUM Ha YacTH Tpaduka,
npumenstorest Canary Deployments. Ingress-koHTposiep HampaiisieT HeOOJIbIION MPOLEHT 3alpOCOB
Ha HOBYIO BEPCHIO CEpPBUCA, MO3BOJISSA BBIABUTh PETPECCUHU J0 MOTHOTO MEPEKITIOUeHHs. DTO OCOOCHHO
IIEHHO JuIsi 0o0pa3oBaTeNbHBIX IUIATGOPM, T/A€ OMIMOKA B TEPHOJ AKTUBHOTO OOYUYEHHUS HMEIOT
BBICOKYIO CTOMMOCTb.

[IpumeHeHne B KOHTEKCTE UCCEPTALIMOHHOTO UCCIIEI0OBAaHUS

B pamkax muccepTaliMOHHOTO HCCIEOBaHUS 1O pa3pabOTKe TUIaTPOPMBI JTHUCTAHIIMOHHOTO
00y4YeHMs ONMCAaHHBIE MPUHIIMITBI OBLIIH MPUMEHEHBI K TPOSKTUPOBAHUIO HHPPACTPYKTYPHI CEPBEPHOI
yactu. CepepHoe API ynakoBano B Docker-o6pa3 ¢ MHorostanHoi coopkoit (multi-stage build), uro
MO3BOJISIET MUHUMHU3UPOBATh Pa3Mep UTOrOBOTO 00pa3a M MCKIIOUUTH U3 HETO MHCTPYMEHTHI COOpKH,
He HyXHble B runtime. Kondwurypamus pa3BépTbiBaHHMs OINMCaHa B JEKJIapaTHUBHBIX MaHH(]ecTax
Kubernetes, xpansumxcs B cucteMe KOHTPOJISL BEPCHIA.

l'opuzoHTanbHOE aBTOMAacmITaOMpOBaHME HAcTpoeHO N0 MeTpuke 3arpy3ku CPU: mnpu
MIPEBBIICHIH ITOPOTOBOTO 3HAUYEHHs KJIACTEP aBTOMATHYECKH YBEIHMYMBACT 4Hcio permk API-
cepBepa. ba3za maHHBIX BbIHECEHA 3a Mpefelibl KiacTepa B YIpPaBJIA€MbId OOJAayHBIA CEPBHC, YTO
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COOTBETCTBYET peKOMeHayeMoil mpaktuke i stateful-kommoneHToB. CekpeTbl (KIIOYHM JOCTYIA,
CTPOKH IOJKITIOUEHHs1) yIpaBisiioTes yepe3 Kubernetes Secrets n He XpaHATCS B pPEIO3UTOPUU KOJIA.

[IpumeHneHne JaHHOTO M0/1X0/1a T03BOJIUIIO 00ECIIEYUTh BOCIIPOU3BOIMMOCTD Pa3BEPTHIBAHUS Ha
Pa3NMYHBIX OKPYXKEHUSAX (JOKaJIbHAsA pa3padoTKa, TecTUupoBaHue, production) U 3al0)KUTh OCHOBY ISt
TOPU30HTAIILHOTO MAacIITAOUPOBAHUS 10 MEPE POCTA YUCIIA MOJIb30BaTENeH MIaT(OPMBI.

OO6cyxaenue

Hurterpammuss Docker m Kubernetes B wuHbpacTtpykTtypy LMS OTKpBIBaET 3HAYUTEIHHBIC
BO3MOXXHOCTH JUIsl TOBBIIEHUS HaA&KHOCTH U Maciitabupyemoctd. Bmecre ¢ Tem cuemyer
YUUTBIBaTh M COMYTCTBYIOIIME WU3JAepkKU. Kubernetes — crokHas cucrtema ¢ KpyTOW KpUBOU
oOydeHust; €€ sKciuTyaranus TpeOyer kommereHuuii B oomactu DevOps ¥ 001MauHBIX TEXHOJIOTHA,
KOTOPBIMH HeOOJIbIINe 00pa30BaTEIbHBIC YUPEKICHUS MOTYT HE paciojaraTh.

Jiis HeOonbImMX MIATGOPM C OTHOCHUTEIBHO CTAaOWIBHOW M HEBBICOKOW HArpy3koil Ooiee
MparMaTHYHbIM PEIIEHUEM MOXKET OKa3aThCs MCIOJIb30BAaHHE YIPaBIseMbIX OOJaYHBIX CEPBHCOB
(AWS ECS, Google Cloud Run) ¢ 6onee npoctoit moaenbo skcmtyaranuud. Kubernetes packpbiBaer
CBOM IMIpEHMYyIIECTBa B IIOJIHOM Mepe MpU HAIWYUH BBICOKMX TpPEeOOBaHHM K JOCTYIMHOCTH,
3HAYUTEIbHON BapUATHBHOCTH HArPYy3KU M KOMaH/Ibl, TOTOBOM K €ro KcIutyaramuu [5].

OTnenbHOTO  BHHUMAHMS — 3aCIHy’>KHMBAaeT BOIPOC  YIpaBIEHUS COCTOsHMEM  (state) B
KOHTEWHEpU3UPOBaHHOW cpene. basel nmaHHBIX ¥ (aiyioBele XpaHWIWIIA sBIsOTCS — stateful-
KOMIIOHEHTaMH, U WX KOHTeHHepu3aus TpeOyeT 0co00il 0CTOPOKHOCTH: MCHONIb30BaHus Persistent
Volumes, KOPpEKTHBIX CTPAaTETUH PE3EPBHOIO KOMHMPOBAHUS M PEIUTUKAIMHA. B IPOM3BOJICTBEHHBIX
CHUCTEMax PEKOMEHJIyeTCs HCIOJb30BaTh yIMpaBisemble 0a3bl JaHHBIX BHE KIAcTepa, OCTaBIAS B
Kubernetes Tonpko stateless-komMnoHeHTHI [3].

3aKkaroueHue

B cratbe nccnenoBanbl apXUTEKTYPHBIE MOAXOAbI K MHTETPALIMK TEXHOJOTUI KOHTEIHepu3aluu
(Docker) u opkectpanun koHteliHepoB (Kubernetes) B cepBepHyi0 HHOPACTPYKTYpy CHCTEM
JUCTaHIIMOHHOTO 00yueHus. Iloka3zaHo, YTO JaHHBIE TEXHOJOTMH 3(PQPEKTUBHO pEeHIaloT KIHOYEBbIC
uH(ppacTpykTypHbele 3amaun LMS: oOecriedeHre BBICOKOW JOCTYMHOCTH Ye€pe3 pEIUIMKALUI0 U
MEXaHM3Mbl CAMOBOCCTAHOBJICHHS; aJalTallli0 K TMEpEeMEHHOW Harpy3ke d4epe3 TOpPH30HTaJbHOE
aBToMacITabupoBaHue; 0€30MacCHOe ypaBIeHNEe KOHPUTYPAIIUIMHA U OOHOBIIEHHE 0€3 MPOCTOS.

JleknapaTtuBHas Mojenb ymnpasieHus Kubernetes mo3BossieT omucarh JKEJIaeMOE COCTOSTHHE
uHppacTpykTypsl B Buae koxaa (Infrastructure as Code), 4TO mMOBBIIIAET BOCHPOU3BOJAUMOCTH
Pa3BEPTHIBAHUS U CHIDKAET ollepaluoHHble puckH. [IpakTrueckas anpoOarysi OMUCAHHBIX IPUHIUIIOB
B paMKax JUCCEPTALMOHHOTO MCCIIEeI0OBAHUS MMOATBEPKAAET UX MPUMEHUMOCTD [T 00pa30oBaTeIbHbIX
mw1aTGopM ¢ MOOUIIBHBIMU U BeO-UHTEpdeiicamH.

HanpapnenusiMu nanpHEHIINX KCCIEIOBAaHUN SBISAIOTCS: M3y4YeHHME NMpPUMEHEHus service mesh
(Istio, Linkerd) mmst ympaBieHuss MexcepBHCHBIM Tpadukom; uccienoBanue GitOps-mpakTHK it
aBTOMATH3allUM JOCTaBKM OOHOBJICHMI; a Takxke pa3paboTka METPUK KauecTBa HMHQPPACTPYKTYpHI,
crnietn(pUIHBIX A7151 00pa30BaTeIbHbIX IIATHOPM.
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KOCIBH JAFJIAPBIC JKAFTAWBIHJA KO0 OKBITYIIBIJIAPBIHA
MCUXOJIOTUSLIBIK KOMEKTIH EPEKIIEJIKTEPI

Aooubaxu ¥nouxe Tanzamkwizvl

«Mupacy ynusepcumemi

Mazucmpanm 2 kypc

Fourvimu orcemexuii

neoazo2uKa vlibMOAPbIHLIY OOKMOPDLL.
Abouzanoaposa Ynxncapxoin Myciumosna
HIvimkenm Kanacol

Anparna: Kazipri Tagga xorapsl O0i1iM Oepy Kyieci KapKbIHIbI TpaHC(HOPMALUSIAHbIN, OKY
YAepiciHiH TUGPIaHABIPBUTYBI, OKIMIIIIIK XYKTEMEHIH apTybl >KOHE FBUIBIMHU KapHsUIaHBIMIApFa
KOMBUIaThIH TananTtapAsy Kymeroi KOO OKbITyImIbUIApbIHBIH KOCciOn Kyi3emic NeHreiliH apTThIpyaa.
bacekenecTikTiH Kylerol, eHOeK TYPaKChI3[bIFbI, CTyIEHTTEPMEH ©3apa opekerTecy (hopMaapbIHbIH
e3repyi jKoHe KociOM OUTIKTUTIKTI Y3IIKCI3 )KETUIIIpy KaXKETTUIIr KociOn JaFAapbICTBIH TYbIHIAYybIHA
QIIFBIIIAPT KACANTBI.

3epTTeynep KOpCeTKEHICH, aKaIeMIsUIBIK KbI3MeTKepiep i mamameH 30—60% 3MoruoHaab!
Kyto skarmaiipiHa ce3imTan (Beutel et al., 2023). IIpodeccopnap kebiHece CTyIeHTTEp MEH ara-
aHaJIapJbIH MiHE3-KYJIKBIH 0ackapy, CTyICHTTEpIiH KapbIM-KaThIHAC TaJlaTapBIHBIH OPTYPJILIITI,
penaepai Kapama-KaWlllbl KYTy J>KOHE J>KOFapbl OJIEYMETTIK OEJCeHAUTIK CHSAKTHI (akTopiapra
OalmaHbICTBI KyW3emnicke ymbipaiasl. COHBIMEH KaTap, KociOM MIHAETTEp, Y3MIKCI3 OKBITY >KOHE
QJIEYMETTIK ic-IIapanap apachlHAAFbl TEMe-TeHJIKKE YaKbIT TaNIIbUIBIFBI Ja KyH3eic IeHreniH
aprreipazasl (Leite et al., 2019). MyranimaepiH oa-ayKaTbl OKBITY caracklHa, EeMEK, OKY MPOIECIiHIH
cortutirine tikenen ocep etreni (Loiix xone 6ackanap, 2015). KympicTa Kyiin KayablH aliblH ary
YIIiH eHOeK XaraaijIapblH JKaKcapTy, jKayarKepIIUIKTI TEHECTIpY JKoHE (PU3MKAIBIK OSJICEeHIUTIKKE
TYPaKThl KaThICY KaXKeT.

[TemarorrapabiH KociOM KYHIM-KaHYbIHA JKOHE CTPECC MOceeNiepiHe apHalIFaH 3epTTeyiiep Oap
6onca na, KOO OKpITyIIBIIApbIHA KOCIOM AAFAapbIC KaFAalblHAAa KOPCETUIETIH INCHXOJIOTHSUIBIK
KOMEKTIH EpEeKIIeNIKTEPl JKETKUIKTI JEeHrenae >xyheneHOereH. AKaJeMUsUIBIK OpPTaHbIH ©31HIK
epeKILeNIKTePl, 3UATKEPIIK KYKTEMEHIH >KOFaphl OONybl OHE FHUIBIMHU-TIEArOTMKAIBIK KBI3METTIH
yisecyi apHaibl ICUXOJIOTUSIIBIK KOJIIay MOJACIBIEPIH 931piey/li KaXKeT eTe/Il.

Kiar ce3mep: kociOm KyHinm Kaiy; apajacy oJiCTepi; OKBITYIIbUIAD KypaMbl; YHUBEPCHUTET
OKBITYIIBUIAPHI.

Marepunangap MeH daicrep

byn 3eprrey PRISMA 2020-2025 >xpuigapAblH YCHIHBIMAApbIHA COMKeC >KYpri3uireH xymeni
onebu 1oy OOJNbIN TaOBUTANBI, ON OJICHAMAIBIK KAaTaHIBIKTHI, AIIBIKTHIKTHI JKOHE HOTHKEIEPAiH
KalTajaHy MYMKIHJIMH KamTamachkl3 erefl. Ocbl IIONMYyAbIH HETI3r MakcaTbl - YHHUBEPCHUTET
OKBITYIIIBUIAPBl apachblHAa KaciOu Kyizenic (burnout) CMHIPOMBIHBIH KHUIIM MEH aybIpJIbIFbIHA 9cep
€TETIH QJIEYMETTIK-AeMOTpadHUsIIbIK KOHE TICUX0JJIEYMETTIK (haKkTOpap bl 3epTTey OOJIIbI.

Hlomy yamepici PRISMA  cranmapThiHBIH  HeETi3ri  Ke3eHJepiHe CoWKec KYpri3uifii:
uACHTUUKALMS, IpIKTEYy, COWKecTikKe Oaranay jkKoHe eHrizy. OpOip Ke3eHJe HAaKThl aHBIKTaJFaH
KpUTepHiinep 6ipi3/i Typae KOJIaHbUIIBL.

3epTTel HOTHUXKeCH:

3epTTey HOTHXKENEepl YHUBEPCUTET OKbITYIIbLIAPhl apachlHIaFbl KOc10M KYH3eIiCTI TOMEHIETYIe
WHCTUTYIMOHAJIBIK YKOHE QJICYMETTIK KOJIJAybIH HICHIYIIl Pesl aTKapaThIHBIH KOPCETTi. ¥ HBIMIBIK
KOJiJay, ocipece KociOM aBTOHOMHUSIHBI CaKTay, peCcypcTapMeH KaMTaMmachl3 €Ty JKOHE Oackapy
TapanblHaH KOJ/Iay KOpCeTy apKbUIbl KYW3ENICTIH aJIbIH aly/a MaHbI3bl (DakTop OOJIBITT TaOBLIAIBI
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(Tan & Kim, 2024; Koster & McHenry, 2023). ConbiMeH KaTap, OTOACBUIBIK XKOHE OPINTECTIK KOJIAAY
HMOIIMOHAIJIBIK JKYKTEMEH1 a3aiThIN, CTpecC JeHIeiH TOMEHIETE i, anaiiia maMaaan ThIC TOYEeIIUTIK
KOCBIMIIIA cTpecc Ke3iHe aifHanysl MyMkiH (Malik & Bjorkqvist, 2021; Heter & Rainer, 2023).

Kocibu namy xoHe OKBITy OargapiaManapbl (epre JalbIHABIK, OUTIKTUTIKTI apTThIpY,
mindfulness >xoHe TpaBMara OarbITTaIFaH TOCUIAEP) KYMU3ENICTI TOMEHIETYAE THIMII eKeHi
aHBIKTAJ/IBI, OIpaK OJIAPABIH ocepl MHCTUTYHIHOHAIIBIK ©3TepICTEpPMEH KaTrap JKYpri3uireHjae raHa
xorapel 0osasel (Carstensen et al., 2024; Castro et al., 2023; Kim et al., 2021).

Komaiinel KyMBIC OpPTAachlH KaJlbIITACTHIPY, TUIMJI KOMMYHHKAIIUS >KOHE MO3UTUBTI KApbIM-
KaThIHAC OpPHATY OKBITYIIBUIAPBIH O-ayKaThIH >KaKcapThIl, Kyizemicti azaittamgsl (Melnyk et al.,
2023; Malik & Bjorkqvist, 2021). ConbiMeH KaTap, KYMBIC KYKTEMECIH o1l 061y, ICHXOJIOTHSIIBIK
TYPAKTBUIBIKTEI JTAMBITY KOHE YKYMBIC IEH JKEKEe OMIp apachIHIaFbl TEIE-TeHIIKTI CaKTay MaHBI3IbI
Kopraubill (akTopaapsl perinae anbikTaaasl (Finn & Walt, 2023; Yin, 2023; Taylor & Frechette,
2022).

KoruuTuBTi-MiHE3-KYIBIKTBIK TOCLIACP, COHBIH iIIHAE panoHaIabpl->MOTHBTI Tepanus (REBT),
SMOILIMOHANIBIK KYH3€IiCTI TOMEHAETYAe TUIMII OONFaHbIMEH, OJIap KYPBUIBIMIBIK ceOenTepAl TOJIBIK
xos anmaiiner (Eseadi et al., 2023).

XKanmer, kKociOn KyH3emicTi a3aiTy *Keke NeHreieri MHTEPBEHIMIIAp MEH WHCTHTYIIHOHAIBIK
pedopManapapl Katap Kyprizyai Tajgam eTei.

OKBITYIIBIIBIK KBI3METTET1 KOCIOM Kyi3emic — KEH TapaliFaH JXoHE ©3€KTI Mocele OOoJbI
TaOBIIaAbl, OYJI OHBI a3aliTyFa OaFbITTANFAH THIMJII WHTEPBCHIHSUIAPABI CHTI3YIIH MaHBI3IbUIBIFBIH
kepcerei. JKypri3iireH moiy HOTHXKeIepl KYH3eNmiCTI TOMEHIETY /1€ KeIIeH Il TOCUIIIH Ka)KeTTUIIrH
b1 Y1 (= 01 ()5 010 8

ATtan ailiTkanaa, YUBIMABIK KOJAAy, 9JIEYyMETTIK KoJAay, KociOu namy OarnapiiaManapbl >KOHE
KOJAMIBl JKYMBIC OpPTAaChlH KaJBIITACTBIPY OKBITYLIBLIAPIBIH TICUXOIMOIMOHANIBIK JKaFJaibiH
KakcapTyJa MaHb3AbBl pen arkapansl. COHBIMEH KaTap, >KYMBIC JKYKTEMECIH OHTalIaHIbIpy,
TICUXOJIOTHSUTBIK TYPAKTBUIBIKTHI JIAMBITY JKOHE JKYMBIC TIEH JKEKE OMip apachIHIAFbl TEIe-TCHIIIKTI
cakTay Ja THIMJ1 CTpaTerusijiap peTiHae aHbIKTaJIbI.

Ocplnaiiiia, ajgplHFAH HOTHXKENEP OKBITYIIBUIAD MEH JKOFapbhl OKY OpPBIHJApbl YIIIH K3CiOu
KYM3ENICTIH aliIbIH ajmyFa OarbITTaJIFaH casicaTTap MEH OarapiamMayiapibl d31pJieyae FhUIBIMU HET13
0oa anmajapl.
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ABSTRACT

This article examines the feasibility of integrating selected Agile project management practices
into the traditional audit workflows of Big Four professional services firms in Kazakhstan. The study
is grounded in a quantitative-dominant mixed methods design, drawing on an online survey of 53 audit
professionals employed across Deloitte, KPMG, Ernst & Young, and PricewaterhouseCoopers. The
findings reveal three interconnected structural dysfunctions in current audit project management:
planning treated as a one-time event rather than an adaptive process; low task visibility across
engagement teams; and reactive management of scope changes that are, in fact, the norm rather than
the exception. Survey data shows that 71.7% of respondents regularly work evenings and weekends
during the busy season, 70% of teams handle scope changes without a structured process, and a
meaningful correlation (r = 0.326) links workload overload to reduced quality and motivation. Against
this backdrop, 64% of respondents express openness to Agile adoption, with sprint planning and
Kanban boards rated as the most applicable practices for the audit context. The article argues that the
WaterScrumFall hybrid framework — in which Agile execution practices are embedded within a plan-
driven regulatory governance structure — represents the most feasible integration pathway. Five
practical recommendations are developed, sequenced by implementation priority. The study makes a
novel empirical contribution at the intersection of Agile methodology and audit management, a pairing
that has received limited academic attention despite its practical urgency.

Keywords: Agile methodology, audit management, project management, Big Four,

WaterScrumFall, Kanban, Scrum, busy season, Kazakhstan, mixed methods.

INTRODUCTION

The Big Four professional services firms — Deloitte, KPMG, Ernst & Young, and
PricewaterhouseCoopers — sit at the centre of the global financial reporting ecosystem. Their audit
offices in Kazakhstan serve major national corporations, financial institutions, and multinational
subsidiaries across the country's energy, banking, and telecommunications sectors, operating under the

same global methodology frameworks as their counterparts in London, New York, and Frankfurt.
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Despite their professional prestige, Big Four firms are associated with a well-documented
organisational problem: the so-called "busy season," a concentrated period between January and April
when audit teams race to complete year-end financial statement audits against statutory deadlines.
During this period, working days extend late into the evening, weekends disappear, and the pressure to
deliver accurate, compliant reports under acute time constraints places serious strain on both people
and work quality. Sweeney and Summers (2002) established an empirical link between busy season
workload and professional burnout over two decades ago. Persellin et al. (2019) confirmed that this
pattern persists in the contemporary Big Four environment, with audit professionals reporting the
worst work-life balance of any segment of the accounting profession.

This study argues that the root of the busy season problem is not the inherent difficulty of audit
work but the management model through which that work is organised. Big Four audit engagements
are typically managed according to a sequential, plan-driven logic closely resembling what the project
management literature calls the waterfall approach: full scope definition at the outset, top-down task
assignment, and reactive handling of changes as they arise (Eyieyien et al., 2024).

Agile methodology — originally developed for software development and increasingly applied
across non-IT industries — offers an alternative: short iterative planning cycles, visual task
management, daily team synchronisation, and structured retrospective reviews, all designed to keep
complex work on track in environments where requirements change constantly (Rigby et al., 2016).
Whether these practices can be introduced into the specific regulatory and cultural constraints of a Big
Four audit engagement, and whether practitioners themselves perceive them as relevant and feasible, is

the central question this study sets out to answer.

1. THEORETICAL FOUNDATIONS

1.1. Traditional Audit Project Management: Structure and Limitations

Audit engagements at large professional services firms have historically been organised around
a linear, phase-based model that project management researchers recognise as the waterfall approach
(Eyieyien et al., 2024). In this model, the engagement lifecycle is divided into clearly demarcated
phases — planning, fieldwork, review, and reporting — each of which must be substantially
completed before the next begins. Work is assigned hierarchically: senior managers and partners
define the scope and methodology at the outset, tasks are distributed down the team pyramid, and
deviations from the initial plan are handled reactively once they can no longer be deferred (Fogarty et
al., 2000).

This structure carries genuine advantages in regulated environments. It provides predictability,
supports thorough documentation, and creates clear milestones — all valued by oversight bodies such

as the Financial Reporting Council (FRC, 2021). The sequential model also aligns naturally with

175



MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

statutory deadlines, where a signed audit report must be delivered by a fixed date regardless of what
occurred during the engagement. These advantages explain why the model has persisted despite its
widely documented limitations. Those limitations are substantial. Persellin et al. (2019) showed that
rigid upfront planning fails to accommodate the reality of audit engagements, where client requests,
emerging risk areas, and regulatory updates frequently alter the scope and content of work mid-
engagement. Fogarty et al. (2000), in a study that has been widely cited for over two decades,
identified role overload, role conflict, and role ambiguity as the three primary structural stressors in
audit work — all of which are exacerbated when the management model responds to problems only

after they have already escalated.

1.2. Agile Methodology: Core Principles and Key Practices

Agile methodology emerged from the software development industry in the 1990s as a direct
response to the recognised failures of the waterfall model in fast-changing project environments
(Rigby et al., 2016). The Manifesto for Agile Software Development, produced by seventeen
practitioners in 2001, articulated four founding values: individuals and interactions over processes and
tools; working deliverables over comprehensive documentation; customer collaboration over contract
negotiation; and responding to change over following a plan (Dong et al., 2024). These values, and the
twelve principles derived from them, define what Agile means across all its subsequent applications.

Two frameworks within the Agile family are most relevant to non-software professional
contexts. Scrum organises work into short iterative cycles called sprints — typically one to four weeks
— during which a cross-functional team commits to completing a defined set of tasks drawn from a
prioritised backlog (Noteboom et al., 2021). Each sprint is structured around four ceremonies: sprint
planning, where the team selects and plans upcoming work; the daily stand-up, a fifteen-minute
synchronisation meeting; the sprint review, where completed work is demonstrated; and the sprint
retrospective, where the team reflects on its process and agrees on improvements. Kanban, by contrast,
is a continuous-flow framework using a visual board to track work items as they move through defined
stages — typically To Do, In Progress, and Done — while imposing explicit work-in-progress (WIP)
limits on each stage to prevent task accumulation and expose bottlenecks (Atlassian, 2023).

1.3. The WaterScrumFall Hybrid Framework

Among hybrid project management models, WaterScrumFall is the one that maps most directly
onto the structure of audit work. The term was coined by Forrester Research in 2011 following
interviews with more than 300 organisations, to describe a three-phase pattern observed in practice:
traditional waterfall-style planning upfront, Scrum-based iterative execution in the middle, and

traditional reporting and sign-off at the end (West et al., 2011). While originally coined partly as a
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critiqgue of organisations that adopted Agile only superficially, WaterScrumFall has since been
recognised as a legitimate and empirically widespread hybrid model.

The model maps almost exactly onto the audit lifecycle: mandatory engagement planning and
risk assessment at the front, iterative fieldwork and testing in the middle, and regulated reporting and
partner sign-off at the end. Firms would not need to dismantle their regulatory governance frameworks
to adopt this model — they would need to introduce Agile practices into the fieldwork phase, where
the current management approach fails most visibly. Kuhrmann et al. (2017) confirmed that
approximately 75% of organisations combining traditional and Agile approaches follow precisely this
pattern, embedding fine-grained Agile practices within a plan-driven outer framework. Mirzaei, Mabin
and Zwikael (2024), drawing on ten case studies, found that hybrid approaches consistently
outperform both pure Agile and pure waterfall in environments with mixed requirements — fixed
compliance outputs alongside evolving internal processes — which describes audit almost exactly.

An important caveat from the literature: Hlinény and Novak (2023) found in case study
research that WaterScrumFall's benefits were not fully realised in organisations where genuine
feedback loops were absent and teams lacked proper Scrum facilitation. Implementing the surface
features — a board, a planning session, a stand-up — without the underlying discipline produces
limited results. This risk applies equally to audit teams, and directly motivates the training
recommendation developed in Section 4.

2. RESEARCH METHODOLOGY

The study adopts a quantitative-dominant mixed methods design, consistent with the pragmatist
research philosophy recommended for organisational studies of this type (Creswell, 2014). The
primary data collection instrument is an online survey distributed to audit professionals across all four
Big Four firms in Kazakhstan — Deloitte, KPMG, Ernst & Young, and PricewaterhouseCoopers —
through LinkedIn and direct professional network outreach. Kazakhstan was selected as the research
context because all four firms maintain fully integrated offices in Almaty and Astana, operating under
the same global audit methodology frameworks as their counterparts in major international markets,
while also offering a concentrated and accessible professional community for survey distribution.

The survey questionnaire comprised five thematic sections: respondent professional profile;
current audit project management practices; busy season workload using a five-point Likert scale (1 =
Strongly Disagree, 5 = Strongly Agree); awareness of and attitudes toward Agile practices; and two
open-ended questions about project management challenges. The Likert scale items were grounded in
validated constructs from the accounting research literature, specifically the role stress dimensions

identified by Fogarty et al. (2000) and the work-life balance measures used by Persellin et al. (2019).
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Five-point symmetric Likert formats have been shown to produce reliable and valid attitudinal data in
professional samples when items are clearly worded (Jebb et al., 2021; Kusmaryono et al., 2022).

The target population comprised all professionals currently employed in audit or assurance
roles at Big Four offices in Kazakhstan, across all seniority levels. Employees working exclusively in
tax, legal, or advisory functions were excluded. The sampling method is purposive with snowball
elements within the target population. As Memon et al. (2025) explain, purposive sampling is
appropriate when the research question can only be addressed by participants with direct, relevant
professional experience — a condition clearly satisfied here. A total of 53 completed responses were
collected, exceeding the minimum target of 50 required for meaningful cross-group analysis.
Anonymity was fully maintained: the survey platform was configured to capture no identifying
information alongside responses.

Quantitative data were analysed using descriptive statistics, cross-tabulation, and Pearson
correlation analysis in Microsoft Excel. Open-ended responses were analysed through inductive
thematic coding, with categories emerging from the data rather than being defined in advance. The
study acknowledges limitations including the non-random purposive sample, the geographic restriction

to Kazakhstan, the cross-sectional design, and the reliance on self-reported data.

3. FINDINGS

3.1. Respondent Profile

The sample of 53 respondents spans all four Big Four firms: Deloitte (n=35, 66%), PwC (n=9,
17%), EY (n=5, 9%), and KPMG (n=4, 8%). By seniority level: Associates and Junior Associates
(n=32, 60%), Senior Associates (n=15, 28%), Managers (n=4, 8%), and Directors (n=2, 4%).
Approximately 81% of respondents have between one and five years of experience in public
accounting. The junior-skewed profile is well-aligned with the research question, as Associates and
Senior Associates bear the direct operational burden of fieldwork and experience the consequences of

poor project management most acutely.

3.2. Current State of Audit Project Management

Over half of respondents (51%) reported that the original audit plan changes significantly on
most or all of their engagements. Only 25% said plan changes are rare. When asked how their team
responds to mid-engagement scope changes, only 30% described a structured process. The remaining
70% described reactive responses: 28% said changes are absorbed informally — people simply work
more; 26% said the manager redistributes tasks but this takes time and causes delays; and 15%

reported no consistent approach at all. This pattern is direct empirical confirmation of the structural
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mismatch identified in the literature: a stability-oriented planning model applied to a fundamentally
dynamic project environment.

Regarding task assignment, 45% of respondents described tasks being reviewed and reassigned
regularly throughout the engagement, 25% described reactive adjustment only when problems arise,
and 21% reported the absence of any clear task assignment process. Only 9% described the classic
waterfall model of upfront bulk assignment. The absence of a consistent, structured approach —
regardless of its specific form — is a significant finding in itself. In project management terms, you
cannot manage workload you cannot see, and you cannot see workload that has never been formally

assigned.

3.3. Busy Season Workload: Likert Scale Results

Table 1 presents the descriptive statistics for the six Likert-scale items measuring busy season

workload and wellbeing.

Statement Mean Median Agree (4-5) Disagree
I regularly work evenings and weekends 3.81 4 71.7% 15.1%
during busy season
My workload consistently exceeds 3.74 5 64.2% 24.5%
normal working hours
The original plan no longer reflects the 3.43 3 43.4% 22.6%
actual work required
Better planning could reduce the stress | 3.28 3 47.2% 28.3%
experience
Tasks are distributed unevenly across the 3.13 3 32.1% 28.3%
team
Busy season pressure negatively affects 2.83 3 32.1% 43.4%

my quality and motivation
Table 1. Likert Scale Results: Busy Season Workload and Wellbeing (N=53)

The two strongest signals are weekend and late-evening work (mean 3.81; 71.7% agreement)
and workload exceeding normal hours (mean 3.74; 64.2% agreement). Both confirm that overwork
during busy season is not an occasional occurrence in this sample — it is the norm. Nearly half of
respondents (47.2%) believe that better planning would reduce their stress, with only 28.3%
disagreeing — a cautious but meaningful endorsement of the intervention logic this study proposes.

Three Pearson correlations are analytically significant. The strongest is between uneven task
distribution and plan accuracy (r = 0.335): when the plan breaks down, workload stops being
distributed fairly — poor planning structurally produces unfair distribution. The second is between

workload overload and reduced quality and motivation (r = 0.326), connecting the project management
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failure directly to audit quality concerns — a finding consistent with Persellin et al. (2019) and Fogarty
et al. (2000). The third is between overload and the belief that better planning would help (r = 0.291):
those most affected by the problem are also most convinced that a planning intervention could address
it. Notably, weekend work is essentially uncorrelated with all other variables (r = 0.05 across all pairs),
suggesting that overtime has become so culturally normalised in Big Four audit environments that

practitioners no longer connect it to its structural causes.

3.4. Agile Awareness and Openness to Adoption

Only 19 of 53 respondents (36%) reported strong familiarity with Agile methodology; 26
(49%) had heard of it superficially; and 8 (15%) had not encountered it before the survey. In terms of
specific practice awareness: sprint planning was most recognised (42 respondents, 79%), followed by
daily stand-ups (40, 75%), Kanban boards (34, 64%), and retrospective meetings (25, 47%).

When asked which practices respondents considered most relevant for the audit context, sprint
planning ranked first (62%), Kanban boards second (58%), retrospectives third (40%), and stand-ups
last (38%). This ranking is analytically meaningful: the practices rated most relevant are precisely
those most directly targeted at the planning and visibility failures identified in Section 3.2. The
relatively lower relevance scores for stand-ups likely reflect misperception — teams already meet
frequently, and the specific value of a structured fifteen-minute synchronisation ceremony may not be
immediately apparent without exposure to the practice.

Overall openness to Agile: 14 respondents (26%) are very open, 20 (38%) are somewhat open,
12 (23%) are neutral, and 7 (13%) are actively resistant. Critically, all seven resistant respondents are

Associates or Senior Associates — not a single Manager or Director expressed resistance.

4. DISCUSSION AND PRACTICAL RECOMMENDATIONS

4.1. Hypothesis Evaluation

The central hypothesis — that selected Agile practices can be integrated into specific phases of
the audit lifecycle to improve adaptability, task visibility, and team performance without
compromising regulatory compliance — is supported by the evidence. The audit lifecycle already
follows the WaterScrumFall structure: mandatory planning at the front, iterative fieldwork in the
middle, and formal reporting at the end. Introducing Agile practices does not require restructuring the
regulatory architecture of the engagement. It requires changing how the team manages its own internal
work within that architecture during the fieldwork phase.

4.2. Five Practical Recommendations

The following recommendations are presented in implementation priority order, with the

rationale that attempting all five simultaneously during busy season is likely to produce resistance and
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abandonment. Starting with the highest-impact, lowest-disruption practices and building from there is
the more sustainable approach.

Recommendation 1 — Weekly sprint planning during fieldwork. The engagement manager and
team leads hold a structured thirty-to-sixty-minute session at the start of each fieldwork week to
review what has changed, which tasks remain open, and how work should be prioritised and assigned
for the coming week. This directly addresses the finding that 70% of teams currently handle scope
changes reactively. Sprint planning ranked highest in perceived relevance (62%), and the correlation
between overload and the belief that better planning would help (r = 0.291) confirms that practitioners
themselves see this as the right lever.

Recommendation 2 — Kanban task board. A shared visual board — whether physical or digital
(Microsoft Planner is available within all Big Four firms' existing Microsoft 365 licences; no new
procurement is required) — displaying every active task in To Do, In Progress, and Done columns,
updated daily. WIP limits on the In Progress column prevent invisible task accumulation and make
bottlenecks immediately visible (Atlassian, 2023). This directly addresses the visibility and tracking
failures cited by ten of 53 respondents as their primary project management challenge.

Recommendation 3 — Daily stand-up during the most intensive fieldwork weeks. A fifteen-
minute team meeting, fixed time each morning, structured around three questions per person: what did
I complete yesterday, what am | working on today, what is blocking my progress. The stand-up does
not solve problems — it surfaces them, so they can be addressed separately. In teams where individual
workstreams are often invisible to one another, this ceremony can catch a five-day delay on day one
rather than day five.

Recommendation 4 — Retrospective review after each major engagement phase. A structured
thirty-minute team conversation at the end of interim fieldwork, year-end fieldwork, and final
reporting, asking three questions: what went well, what did not, and what will we do differently next
time. Retrospectives are consistently identified in Agile research as the ceremony most responsible for
long-term team improvement (Scrum.org, 2023). Facilitating the session with someone other than the
engagement manager — a neutral senior associate or manager from another team — encourages more
honest input from junior staff.

Recommendation 5 — Agile awareness training before implementation. All resistance in the
survey is concentrated among Associates and Senior Associates, and is most plausibly a product of
unfamiliarity rather than informed scepticism. A half-day workshop — using audit-specific examples,
not software examples — covering the logic behind each practice and how it applies to daily
engagement work is the necessary foundation. Agile fails in organisations when teams implement
surface features without understanding the underlying purpose. Training is not optional; it is the bridge

between measured openness and consistent sustained adoption.
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CONCLUSION

This study provides the first survey-based empirical evidence from Big Four audit practitioners
in Kazakhstan on the structural failures of current audit project management and the feasibility of
Agile integration as a remedy. Three interconnected dysfunctions were documented: planning treated
as a one-time event in an environment where 51% of plans change significantly on most engagements;
task visibility so low that 70% of teams handle scope changes through informal absorption; and a
normalised overwork culture in which 71.7% of practitioners regularly work evenings and weekends,
not as an exception, but as the default.

The WaterScrumFall hybrid model represents the most realistic integration pathway: it
preserves the regulatory governance structure that audit requires while creating a defined space — the
fieldwork phase — in which iterative planning, visual task management, and structured team
communication can operate on Agile principles. The implementation conditions are more favourable
than might be expected. Sixty-four percent of respondents are open to change, and every instance of
active resistance is concentrated at junior levels where Agile awareness is lowest — not at the
management level where sponsorship decisions are made.

This means the challenge is not overcoming senior resistance — it is building understanding
among Associates and Senior Associates through deliberate training and facilitation. That is a solvable
problem, and it is a far more tractable starting point than the one most change management theory
anticipates in hierarchical professional organisations.

Future research should pursue longitudinal designs that measure actual outcomes — overtime
hours, staff retention, engagement quality metrics — before and after Agile pilot implementations. The

current study establishes the empirical case for trying. What remains is the organisational will to begin.
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Abstract

This study investigates the relationship between cultural diversity and project team performance in
Kazakhstan. Using survey data from 103 professionals across multiple industries, we examine how diversity
relates to team processes (communication, trust, conflict, cohesion) and performance outcomes. Results reveal
that cultural diversity is positively associated with team performance (r = .463, p < .001). Contrary to Western-
based theoretical predictions, diversity shows positive relationships with trust (r = .448) and cohesion (r = .478),
rather than negative ones. Team cohesion emerges as the strongest predictor of performance (B = .669, p <
.001), fully mediating the diversity-performance relationship. These findings challenge the universal
applicability of the "double-edged sword" framework and suggest that cultural context significantly shapes
diversity dynamics. Practical implications for managing diverse teams in Central Asian organizations are
discussed.

Keywords: cultural diversity, team performance, project management, Kazakhstan, team cohesion

1. Introduction

The management of culturally diverse teams has become a critical concern for organizations
worldwide. As globalization accelerates workforce heterogeneity, understanding how diversity affects
team performance is increasingly important (Stahl et al., 2010). The prevailing theoretical perspective
characterizes diversity as a "double-edged sword" that simultaneously offers benefits through diverse
knowledge and perspectives while creating challenges related to communication difficulties and
reduced cohesion (Williams & O'Reilly, 1998).

However, most diversity research has been conducted in Western contexts, particularly North
America and Western Europe (Joshi & Roh, 2009). The generalizability of these findings to non-
Western settings remains questionable, as cultural values and institutional environments shape
responses to diversity (Kirkman et al., 2006). Emerging markets with distinct cultural characteristics
may exhibit different diversity-performance patterns than those documented in Western studies.

Kazakhstan presents a compelling context for this investigation. As Central Asia's largest
economy hosting numerous multinational corporations, Kazakhstan features uniquely diverse work
environments shaped by its multi-ethnic Soviet legacy and contemporary nation-building emphasis on
interethnic harmony (Dave, 2007). This study addresses the research gap by examining cultural
diversity and team performance in Kazakhstan, testing whether established Western theories apply in
this understudied context.

2. Theoretical Background

Two competing theoretical traditions dominate diversity research. The information/decision-
making perspective emphasizes cognitive benefits, arguing that heterogeneous teams possess broader
knowledge repertoires enhancing problem-solving and innovation (Cox & Blake, 1991). Conversely,
social categorization theory suggests that individuals naturally classify others into in-groups and out-
groups based on salient attributes, potentially creating stereotyping, reduced trust, and conflict (Tajfel
& Turner, 1986).
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The categorization-elaboration model (CEM) integrates these perspectives, proposing that
diversity triggers both information elaboration (enhancing performance) and social categorization
(impairing performance) processes simultaneously (van Knippenberg et al., 2004). Stahl et al.'s (2010)
meta-analysis confirmed this dual nature, finding diversity positively associated with creativity but
also with conflict.

Research identifies team processes—communication, trust, conflict, and cohesion—as critical
mediators between diversity and performance (Mesmer-Magnus & DeChurch, 2009; Costa et al.,
2001; De Dreu & Weingart, 2003; Beal et al., 2003). Based on prior literature, we hypothesize that
diversity positively relates to performance (H1) and communication (H2), negatively to trust (H3) and
cohesion (H5), and positively to conflict (H4). We further expect positive relationships between
communication (H6), trust (H7), cohesion (H9) and performance, and negative conflict-performance
relationship (H8).

3. Methodology

A cross-sectional survey was administered to professionals working in project teams across
Kazakhstan during March 2026. Data were collected through Google Forms using a bilingual
questionnaire (English/Russian). The final sample comprised 103 respondents from diverse industries:
IT (18.4%), education (18.4%), chemistry (15.5%), finance (11.7%), and others. Gender distribution
was balanced (54.4% female, 45.6% male). Age was concentrated in younger cohorts: 18-25 years
(64.1%), 26-35 years (16.5%), 36-45 years (15.5%).

Cultural diversity was measured with five items assessing perceived heterogeneity in age,
education, language, experience, and values (adapted from Harrison et al., 1998). Communication (5
items), trust (5 items), cohesion (5 items), and performance (7 items) scales were adapted from
established measures (O'Reilly & Roberts, 1977; McAllister, 1995; Carless & De Paola, 2000; Hoegl
& Gemuenden, 2001). Conflict was measured with 3 items (Jehn, 1995). All scales used 5-point Likert
formats. Data were analyzed using Jamovi 2.6, including reliability analysis, Pearson correlations, and
multiple regression.

4. Results

All scales demonstrated good to excellent reliability (Table 1). Cronbach's alpha values ranged
from .837 (conflict) to .951 (performance), exceeding conventional thresholds (Nunnally, 1978).

Table 1. Descriptive Statistics, Reliability, and Correlations

Variable ‘ M SD o 1 2 3 4 5 6
1. Diversity 3.58 111 .878 —
2. 3.96 0.91 849 492%* —

Communication

3. Trust 4.08 0.94 .926 A48** T71%* —
4. Conflict 2.30 1.04 .837 .047 -.115 -.098 —
5. Cohesion 3.95 0.91 .926 AT78** 145%* JT70** -.127 —
6. Performance 3.90 0.90 951 463** .595** .660** .018 .7180** —

Note. N = 103. **p < .001.
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Correlation analysis revealed significant positive relationships between diversity and performance
(r = .463, p < .001), supporting H1. Diversity also correlated positively with communication (r = .492,
p <.001), trust (r = .448, p <.001), and cohesion (r = .478, p < .001). Notably, the diversity-trust and
diversity-cohesion relationships were positive rather than negative, contradicting H3 and H5. Diversity
showed no significant relationship with conflict (r = .047, p = .635), failing to support H4. Cohesion
demonstrated the strongest correlation with performance (r =.780, p <.001).

Simple regression showed diversity explains 21.4% of performance variance (R? = .214, B =
0.378, p <.001). Multiple regression including all predictors substantially improved explanatory power
(R? = .638). However, only cohesion remained significant (B = 0.669, p < .001), while diversity
became non-significant (B = 0.080, p =.181), suggesting full mediation through cohesion (Table 2).

Table 2. Multiple Regression Results (DV: Performance)

Predictor B SE t p
(Intercept) 0.386 0.311 1.24 217
Diversity 0.080 0.059 1.35 181
Communication -0.065 0.105 -0.62 .537
Trust 0.155 0.104 1.48 142
Conflict 0.092 0.054 1.71 .090
Cohesion 0.669 0.104 6.41 <.001

Note. R*=.638, N =103.

In summary, five of nine hypotheses were supported. H1, H2, H6, H7, and H9 received support.
H3 and H5 showed significant relationships opposite predictions (positive instead of negative). H4 and
H8 found no significant relationships.

5. Discussion

The findings both confirm and challenge existing theoretical frameworks. Supporting the
information/decision-making perspective, cultural diversity demonstrates a significant positive
relationship with team performance. This aligns with research suggesting diverse teams benefit from
broader cognitive resources (Cox & Blake, 1991).

More striking are results contradicting social categorization theory predictions. Diversity showed
positive—not negative—relationships with trust and cohesion. These unexpected findings may reflect
Kazakhstan's unique cultural context. The Soviet legacy of emphasizing collective identity over ethnic
particularism, combined with contemporary "Kazakhstan—Our Common Home" policies promoting
interethnic harmony (Dave, 2007), may reduce the salience of cultural categorization processes.
Additionally, Kazakhstan's collectivist cultural orientation (Hofstede, 2001) may facilitate inclusive
team environments.

The non-significant diversity-conflict relationship similarly challenges the double-edged sword
framework, which consistently finds positive diversity-conflict associations in Western samples (Stahl
et al., 2010). Cultural norms emphasizing harmony may suppress overt conflict expression in
Kazakhstani teams.

The finding that cohesion fully mediates the diversity-performance relationship extends the
categorization-elaboration model (van Knippenberg et al., 2004). In collectivist contexts, diversity may
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enhance performance primarily by fostering—rather than undermining—team unity. This represents a
fundamentally different mechanism than that observed in individualist Western settings.

Practical implications. Organizations in Kazakhstan can approach diversity as an asset rather
than a challenge. Rather than investing in conflict management interventions, managers should focus
on building team cohesion through shared goals and inclusive practices. Diversity management
approaches developed in Western contexts may require adaptation for Central Asian settings that build
on local traditions of interethnic cooperation.

6. Conclusion

This study provides novel evidence about cultural diversity and team performance from
Kazakhstan. Findings reveal a positive diversity-performance relationship and, contrary to Western-
based predictions, positive associations between diversity and team trust and cohesion. Cohesion
emerges as the dominant predictor of performance and the primary mechanism through which
diversity effects are realized.

Limitations and future research. The cross-sectional design prevents causal inferences.
Convenience sampling and reliance on self-reported measures limit generalizability. The sample size
(N = 103) precluded more sophisticated analyses such as structural equation modeling. Future research
should employ longitudinal designs, probability sampling, and multi-source measures. Comparative
studies across Central Asian countries could examine whether findings generalize beyond Kazakhstan.

These results challenge assumptions about universal applicability of diversity theories developed
in Western contexts. In Kazakhstan, with its traditions of interethnic coexistence and collectivist
values, the double-edged sword appears to have only one sharp edge—the beneficial one.
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IMPUMEHEHUWE MOJEJIA NLLB J1JIA MAIIMHHOI'O ITIEPEBOJA MEXY
KA3AXCKUM U KUTACKUM S3IKAMMU

Muipzazanuee Temupnan /[aynemynoi

Mazucmpaum 2 kypca no obpazosamenvroti npocpamme « Texnono2uu ucKyccmeeHHo20
UHMeNIeKmay,

Hayunwiii pyxosooumenw: Illapinoait Anmvinoex Omipyisl, OOKmop HAyK, npogheccop,
Eepasuiickuti nayuonanvuwii ynueepcumem umenu JI.H. I'ymunesa,

Kazaxcman, 2. Acmana

AHHOTaALS

B crathe paccmaTpuBaeTcs 3aaya MAIIMHHOTO MEPEBOJA MEXIY Ka3aXCKUM M KUTAWCKUM
sa3plkamMu. JlaHHAs s3bIKOBasi Mapa OTHOCHUTCS K MallOPECypCHBIM, MOCKOJIbKY JJIsi HEe OTrpaHUYeHO
KOJIMYECTBO OTKPBITBIX MMapajUICIbHBIX KOPITYCOB, TPUTOAHBIX JJIsi OOydYeHUS COBPEMEHHBIX
HelpoceTeBbIX Mozened. [lns pemieHuss 93ToMl  mpoOseMbl  KCIMOJIb30BaHA — MpenoOydeHHas
mHorosi3biuHas mMozens NLLB-200-distilled-600M u cuHTeTHueckn CHOPMHPOBAHHBIA Ka3axCKO-
kuTalickuii kopnyc. Kazaxckas yacTh AaHHbIX Oblia moiydeHa u3 kopmyca KazParC, a kuraiickas
CTOpoHa OblJJa aBTOMAaTHYECKH CT€HEpHpOBaHA HAa OCHOBE AHTJIMICKOW CTOPOHBI Kopiyca. Mojenb
Obuta 1000ydYeHa B ABYX HaIlpPaBJICHUAX MEPEBOJA: Ka3aXCKUN—KUTAMCKUI U KUTaWCKHI—Ka3aXCKHA.
KagectBo mepeBoga oreHuBagoch ¢ momoiibio merpuk BLEU, chrF++, BERTScore u COMET.
[MosydeHHble pe3ynbTaThl MOKaszanu, 4to fine-tuning mos3BossieTr 3aMeTHO YIIYUIINTh KadeCTBO
nepeBo/ia 1o cpaBHeHuto ¢ 6a3zoBoii Bepcueit NLLB. B nanpasiennn ka3axcCKui—KUTalCKUN 3HAUYCHUE
BLEU BrIpocio ¢ 19,52 no 29,76, a B HanpaBiieHUU KUTalCKUH—Ka3axckuii — ¢ 7,34 no 14,22. Takum
00pa3oM, UCTOIB30BAHNE CHHTETUYECKUX JTAHHBIX M aJanTanus MpeaoOydeHHOW MOAETH SBIISIOTCS
MPAKTUYECKH MPUMEHUMbBIM TOX0I0M JUIS MaJOPECYPCHOTO MAIIMHHOTO MIEPEBO/IA.

Knrouesvie cnosa: mawunnviii nepegoo, Kasaxckuul sA3blK, KUMAUCKUU SA3bIK, MAI0pecypcHble
azviku, cunmemuyeckue oannvle, NLLB, fine-tuning.

BBEJEHUE

MamuHHBI TepeBo SBJSETCS OAHOM M3 Haubolee BOCTPEOOBAaHHBIX 3a7ad COBPEMEHHOMU
00pabOTKM €CTECTBEHHOTO s3bIKa. Ero mpakThueckoe 3HaYeHHe OCOOCHHO BO3pPACTaeT B YCIOBHSIX
pa3BUTHA MEXKIYHApPOJHOTO COTPYAHHYECTBA, IMdpoBU3alMU OOpa3oBaHUs, HayKH, Ou3Heca U
MEXKYJIbTypHOI KoMMyHuKauuu. [[ns Kazaxcrana ocoOyio akTyallbHOCTb MMEET MEPEBOJ MEXIY
Ka3aXCKUM M KHUTAaWCKUM SI3bIKaMH, TIOCKOJBKY B3ammojeiictBue ¢ KuTaem oxBaTbiBaeT
00pa3oBaTeNbHYI0, JKOHOMUYECKYIO U TEXHOJIOTUIECKYIO CEpHI.

HecmoTpss Ha OBbICTpBI mporpecc HEHPOHHOIO MAIIMHHOTO IepeBOoj]ia, KayecTBO IEpeBoja
CHJIHO 3aBHUCHUT OT HAJIMYMS OOJBIINX M KaYeCTBEHHBIX MapauIeIbHBIX KOPITycoB. [ MOMyIsSpHBIX
S3BIKOBBIX IMap TakuWe KOpIyca AOCTYNHBI B 3HAYUTENLHOM OO0bEeMe, TOorja Kak sl Ka3axCKo-
KHTAWCKOTO HANpaBJICHUS OTKPBITHIX JAHHBIX HAMHOTO MeHbIne. [lo 3ToW mpuymHE CcTaHAapTHBIC
MOJISJIM MAIIMHHOTO TepeBoJia HEe BCErJa IOKa3blBalOT CTA0MIIBHOE KayecTBO M TPeOyroT
JOTIONTHUTENBHON ananTtanuu [ 1; 2].

JIOTIOJIHUTENBHYIO CIIOKHOCTh CO3aeT pa3ifune MEeXIy CaMUMH s3bIKamu. KuTaickuil si3bIk
WCTIOJNB3YeT MEPOTIM(PHUECKYI0O THCHMEHHOCTh U OTHOCHTCS K W3OJUPYIOIINM SI3BIKaM, TOT/Ia Kak
Ka3aXCKHUH S3BIK SIBISIETCS arrIIOTHHATHBHBIM M 00namaer Ooratoit Mopdonorueid. ITo YCIOKHSIET
aBTOMATHYECKOE COMOCTABJICHUE CIIOB, BEIPAKEHUE TPAMMATHUECKUX 3HAYCHUH M COXPaHEHUE CMBICTIa
npu mnepeBoge. [loaToMy Uis AaHHOHW SI3BIKOBOM Maphl BaXHO HE TOJIBKO BHIOpATh COBPEMEHHYIO
MO/I€JTb, HO ¥ IOATOTOBHUTH TIOJXOISAIINE 00yJaroine JaHHbIe.

Llens crath — KpaTko paccMmorpers npumeneHue monenu NLLB-200-distilled-600M s
MalIMHHOTO MepPeBOoJIa MEXIY Ka3aXCKUM M KUTANCKUM SI3bIKAMU U MOKa3aTh OCHOBHBIC PE3yJbTaTh
nooOydeHHs Ha CHHTETHYeCKH C(HOpPMHUPOBAHHOM Kopiyce. B oTinuume oOT pacuimpeHHOTro
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WCCIICIOBAHMS, 3[1eCh BHHUMaHUE YACNSETCS TOJNBKO OOIIel METOAMKE U KIOUYEBOMY CpPaBHEHUIO
0a30B0O¥ M T000YUYECHHON MOJIEIH.
1. OCOBEHHOCTH KA3BAXCKO-KUTAVMCKOI'O MAIIMHHOT' O ITIEPEBOJIA

CoBpeMeHHbIE CHCTEMbl MAIIMHHOTO I[I€peBOJla Yalle BCEro OCHOBaHbl Ha HEHPOHHBIX
apxuTekTypax. Haubomnee BayKHBIM 3TarioM B pa3BUTHH ATOI 00JIACTH CTAJO MOSBICHUE aPXUTEKTYPhI
Transformer, koropast UCIOIB3yeT MEXaHH3M CAMOBHHMAHHUS U MO3BOJSET d(D(PEKTHUBHO YUMTHIBATH
KOHTEKCT mpeuioxkenus [3]. braromapst aToMmy coBpeMeHHbIE MOAETH CIIOCOOHBI JIy4llle TepeiaBaTh
CMBICI M CTPYKTYPY HCXOJHOTO TEKCTa [0 CpPaBHEHHIO ¢ 0ojiee pPaHHUMHU CTaTHCTUYECKUMU
MOJIXOIaMHU.

Opnako a7 MaJOpECYpCHBIX SI3BIKOB Ja)X€ MOIIHAs apXUTEKTypa He pelaeTr mnpodiieMy
MOJIHOCTBIO. Ecau  Mozenp penko BCTpeuyana ONpPENENIEHHYH S3bIKOBYKO IIapy BO  BpeMms
MPeIBAPUTEIILHOTO 00Y4YEeHHUs, OHA MOXKET OUIMOAThCs B PEIKON JIEKCHMKE, HEIPaBWIIbHO Iepe/laBaTh
rpaMMaTHdeckue GOpMbl WIIM HECTaOMIILHO TeHePHPOBaTh TEKCT. B uccienoBanusix mo low-resource
machine translation ormedaercsi, YTO Ka4eCTBO TAKUX CHUCTEM OCOOCHHO 3aBUCHT OT IMOJATOTOBKH
Koprmyca M MeTofoB amantanuud moaenu [1; 2]. Cxoxue mpoOJieMbl HEXBATKH MapauiebHBIX
KOPIYCOB U HEOOXOAMMOCTH MCKYCCTBEHHOTO PACIIUPEHUS JAHHBIX OTMEYAIOTCS M B MCCIIEIOBAHUIX
10 Ka3aXCKO-aHTJIMHCKOMY MAaIllIMHHOMY TiepeBoay [4].

OpauM U3 crocob60B KOMIEHCAIIMA HEXBATKH MapaUIeNbHBIX JTaHHBIX SBJSETCS HUCIOJIb30BaHUE
CHHTETHYECKUX KOpIycoB. B TakoM Kopmyce oJHA CTOpOHA Iapbl CO3JAETCS aBTOMATHYECKU C
MOMOUIBI0 JAPYroil mnepeBoguyeckoir Monenu. [lomoOHBI MOAXOA YK€ IIUPOKO MPUMEHSETCS B
HEMPOHHOM MAIIMHHOM IepeBoJie, BKiItovas back-translation u npyrue mMeToabl paciupeHus JaHHBIX
[5; 6]. Ero mpeumyIiecTBO 3aKiif0uaeTcsi B TOM, YTO HMCCIEA0BATEIb MOXKET IMOJYYUTh JOCTATOYHO
OoubI0N 00yYaroImuii HAOOP Jake MPU OTCYTCTBHH T'OTOBOTO YEJIOBEUECKOTO MEPEBO/IA.

B Hacrosiieit pabote ucnonp3yeTcss HMEHHO Takoi moaxoj. Kazaxckue mpesioxeHus: 0epyrcs
U3 CYyIIECTBYIOIIET0 KOpIyca, a KUTaickas cTOpoHa (OpMHUpPYETCsl aBTOMATHYECKH. DTO HE JeyaeT
KOPITYC TIOJIHOCTHIO SKBHUBAJICHTHBIM MPO(ECCHOHAILHOMY TIEPEBOJY, OJHAKO ITO3BOJIIET MPOBECTH
fine-tuning mMomenu ¥ MOMYYHUTH 3KCIIEPUMEHTAIBHBIC PE3YJILTAThI IS SI3BIKOBOM Maphl, IJie JaHHBIX
HEZ0CTaTOYHO.

2. MATEPUAJIBI U METO/JbI

B kauectBe mcxomHO# 0a3wl mcnoip3oBanuch nanHele KazParC. B kopmyce mpuCyTCTBOBaIH
Ka3axckass ¥ aHIJIMICKas CTOPOHBI, TMOXTOMY AaHIJIMHCKUN TEKCT OBUI HCIIONB30BaH —Kak
IIPOMEXKYTOYHAsI OCHOBA JUIl TEHEpalMM KHTaWCKUX npeioxkeHnid. Ilocne mnpensapurenbHOR
o0paboTku Obutl copMupoBaHbl oOydaromias, BaJIUJAIMOHHAs U TecToBass BbIOOpKU. [lpu
MOJITOTOBKE JTaHHBIX COXPAHSIIOCH IOCTPOYHOE COOTBETCTBHE MEXKIY IMPEITIOKECHUSIMH, TMOCKOIBKY
Uis OOydYeHUsT MOJENM MAalIMHHOTO TMepeBOJa BaKHO, YTOOBI KaXKIIOM CTPOKE HMCXOJIHOTO S3bIKa
COOTBETCTBOBAJIA MIPAaBUJIbHAS CTPOKA IIEJIEBOTO S3bIKA.

[IpenobpaboTka BKIOYaNa (UIBTPALUIO CIUIIKOM HecOallaHCHPOBaHHBIX map. Eciam amuHa
Ka3axCKOTO M aHTJIMKACKOTO MPEUIOKEHHS 3aMETHO OTJIMYaiach, Takas CTPOKa MOTJa YKa3blBaTh Ha
IIyM, HEMOJIHBIM TepeBoJ WM OmMOKY BbIpaBHHMBaHHs. [locie ouucTku oOydaromias BBIOOpKa
conepxaiia okosio 290 ThIC. map, BaIMIAlIMOHHAsA — OKOJIO 72 ThIC. map, a TectoBas — 4479 map.
3areM Kopmyc ObLT pacIipeH A0 JBYHANpPaBICHHOTO opMaTa: Kaxxaas rmapa HUCIoiab30BalIach Kak s
HaIlpaBJI€HUs Ka3aXCKUM—KUTANCKAW, TaK U JUIsl HAIIPABJICHUS] KUTaCKMIN—Ka3aXCKUM.

Jlns oOyuenus 6buta BeiOpana mozens NLLB-200-distilled-600M. [lannast Mojieslb OTHOCHUTCS K
MHOTOSI3BIYHBIM MOJIEISIM MAIlIMHHOTO TEepeBoJa M co3faHa B paMmkax mpoekta NO Language Left
Behind, opreHTHPOBAaHHOTO Ha TOJICPKKY OOJBIIOTO KOJIHUECTBA SI3BIKOB, BKIIOYAs MaJIOPECYPCHBIC
[7; 8]. Jlns ka3zaxckoro si3pika mcrmojb3oBaics koxa kaz Cyrl, a ams kuraiickoro — zho_Hans. Ha
JTame TeHepaluy IIeNIeBOM SI3bIK 3aJaBajiCs CIEIUAIBHBIM TOKEHOM, YTO IMO3BOJISLIO YIPABISATH
HaIpaBJIEHUEM TIEPEBOA.

Fine-tuning BBIMONHSUICA Ha MOATOTOBJICHHOM JBYHANpaBJIeHHOM Kopmyce. Ilocie oOy4eHus
MOJIENIb TIPOBEpsUTaCh Ha TECTOBOM BBHIOOpDKE B JIByX HampaBleHHsx. s OIEHKH KadecTBa
UCTOJb30BaMCh ueThipe Metpuku: BLEU, chrF++, BERTScore 1 COMET. BLEU mnoxka3biBaer
COBIajIeHHue N-rpaMM ¢ 3TasoHoM [9], ChrF++ yuuThiBaeT cHMBOJILHBIE COBMAACHHS W IOJIE3HA IS
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Mopdonoruuecku Oorareix s3pikoB [10], BERTScoOre omenuBaer ceMaHTHYECKyrO OJM30CTH depes
koHTekcTHhIe TpenacTaBinenus [11], a COMET smusercs HelpoceTeBOl METPUKOW, OOYYCHHOW Ha

YEJIOBEUECKHUX OIlEHKaX KauecTBa rnepesoja [12].

Tabauna 1. CpaBHenue 6a30Boii u 1000y4eHHoi moaeau NLLB

Mogean HanpasJienue BLEU chrF++ BERTScore F1 COMET
Baseline
NLLB kz—zh 19.52 13.84 0.7678 0.7491
Fine-tuned
NLLB kz—zh 29.76 20.45 0.8164 0.8177
Baseline
NLLB zh—kz 7.34 34.56 0.7738 0.7884
Fine-tuned
NLLB zh—kz 14.22 42.52 0.8108 0.8482
CpaBuenue BLEU pmo u nocne fine-tuning
351 B Baseline NLLB
30 20.76 @ Fine-tuned NLLB
14.22
KZ-ZH ZH-KZ
Pucynok 1. Cpasnenue BLEU 6a3zo60ii u 0006yuennoii mooenu NLLB
Cpasaenue COMET po u nocrne fine-tuning
08757 wmm Baseline NLLB
0.850 P Fine-tuned NLLB 0.848
0.825 A 0.818
£ 0.800 -
b
@)
© 0.775 -
0.750
0.725 1
0.700 -

Pucynox 2. Cpasnenue COMET 6a3zos0it u 0006yuennoii mooeau NLLB

KZ-ZH

3. PE3YJIBTATHI U OBCYXXJIEHUE

Pe3ynbrarel sKkciepuMeHTa TOKa3bIBatOT, 4To J000ydeHue moaenu NLLB 3amerHo ymydmmmo
KauecTBO MEepeBojia B 000X HampaBleHUSIX. B HampaBiieHnn KazaxcKui—kuTaiickuii 3Hauenune BLEU
BbIpocyo ¢ 19,52 1o 29,76. D10 o3Hauaer, uto mocie fine-tuning mepeBos cra 3HAYUTENBHO OJIFIKE K
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ATAJIOHHOMY TEKCTY I10 JIEKCHUeCKOMY coBnaieHnio. OqHoBpeMenHo Beipociu ChrF++, BERTScore u
COMET, uTo yka3bsIBaeT HE TOABKO Ha (hOPMATBHOE, HO M HA CMBICIIOBOE YITYUIIICHUE TIEPEBO/IA.

B HampaBiieHuu KuTaliCKMI—Ka3axCKUM NPUPOCT TAKKE OKA3aJICsi CYLIECTBEHHBIM. 3HAu€HHE
BLEU yBemnmumiiocs ¢ 7,34 mo 14,22. Xots abGcomotHoe 3HaueHne BLEU ocraercs Huxke, yem B
00paTHOM HAampaBJIEHUH, 3TO OOBACHSACTCS CIOKHOCTHIO Ka3aXCKOTO s3bIKa KakK IEJIEBOTO S3BIKA.
Kazaxckuii s3pIk MMeeT pa3BUTYI0 MOPGOIIOTHIO, TO3TOMY OJIHA U Ta K€ MBICIb MOXET BBIPAKATHCS
pasHBIMU CIIOBO()OpMaMH, YTO CHHIKAET MOBEPXHOCTHOE COBMAJACHHE C AdTaloHOM. [loatomy s
HHTEPIPETAIIMA PE3YJIbTaTOB BaXKHO y4HMThIBaTh He Tonbko BLEU, mo m chrF++, BERTScore u
COMET.

Ha pucynke 1 BumHO, uTto HamOompmuii mpupoct no BLEU nabGmomaercs B HampaBlieHUH
Kazaxckuii—kuraickuil. [Ipu stom pucynok 2 mokasbiBaer, uto COMET Taxxke BbIpoc B 000uX
HalnpaBJeHUsAX. OTo BaxkHO, mockoibky COMET nyume oTpaxkaer o0OHIyH0 MEePEBOAYECKYO
aJIeKBaTHOCTh, Y€M MpPOCTOe coBmajgeHue cioB. COBMECTHBI POCT HECKOJIBKUX METPUK I103BOJISET
C/IeNIaTh BBIBOJ, YTO yJy4YIlIEHUE MOJEIN HE SIBISIETCA CIIy4YailHbIM pe3yJIbTaTOM OJIHOM OLEHKH.

[TonmyyeHHble pe3yabTaThl MOATBEPHKAAIOT, YTO CHHTETUUYECKUN KOPIYC MOXET OBITh ITOJIE3ECH
JUIS MaJlOpeCcypCHOr0 MAIIMHHOTO mepeBoja. Jlaxke eciau KuUTalcKas 4acTh JAaHHBIX OblIa co3/1aHa
aBTOMATHYECKH, OHA Jajla MOAENH JIOCTaTOYHO OOYyYaromiero CHrHajia Jjs aJalTalud K Ka3axcCKo-
KUTalCKON s3pIKOBOM mape. [Ipu »TOM Takoil MOAXOJ CiexyeT paccMaTphBaTh Kak MPaKTUYECKOE
pellieHre B YCJIOBUSAX HEXBAaTKU YEJIOBEUECKUX IMapauIeIbHBIX KOPITYCOB, a HE KaK IMOJHYIO 3aMEHY
npodeccnoHanbHO pa3MEYEHHBIM JaHHBIM.

OCHOBHBIMH OTPAaHWYCHUSMHU TOJXO0/a SBISIOTCS 3aBUCHMOCTh OT KadecTBa CHHTETUYECKOTO
mepeBoja W OTCYTCTBHE  HE3aBHCHMOTO  OOJNBIIOrO  TecToBOro  Habopa,  CO3JaHHOTO
npoeCCHOHATBFHBIMU TIepeBOAYMKAaMH. ECiM CHHTETHUYECKHe IaHHBIE COJAEepXKAaT OIIMOKH, MOJENb
MOJKET YaCTHYHO MEPEeHHUMAaTh 3TH OIMOKU BO Bpems oOyueHus. [loaToMy manpHeiiiiee yiaydlleHue
CUCTEMBI JOJDKHO BKJIIOYATh Oojiee CTpOoryro GUIbTPAIUMIO JaHHBIX, MPOBEPKY YacTH KOpIIyca
YeJI0OBEKOM H pacuInpeHre Habopa pealbHbIX Ka3aXCKO-KUTANCKHUX IMapayuIeIbHBIX TEKCTOB.
3AK/IIOYEHUE

B crarbe ObLTa paccMOTpeHa 3a/aya MAIIMHHOTO MEPEeBO/Aa MEXKIY Ka3aXCKUM M KUTaWCKUM
si3pIkaMu ¢ ucnosb3oBanreM monenu NLLB-200-distilled-600M. [Ins oOydeHust ObUT MOATOTOBIICH
CHHTETHYECKHUH JIByHAIpaBJIEHHBIN KOPITyC, B KOTOPOM Ka3axckasi CTopoHa Obuia B3sta u3z KazParC, a
KHTalicKasi CTOpOHa ObLIa aBTOMAaTUYECKH CT€HEPUPOBAaHA HA OCHOBE aHTJIUIICKOTO TEKCTA.

DkcnepruMeHT mokasain, uro fine-tuning mpemoOy4YeHHOW MHOTOSI3BIYHOW MOJETH TMO3BOJISET
CYIIECTBEHHO IOBBICUTH KauyecTBO INEpeBOAA MO cpaBHeHHIO ¢ Oa3oBoil Bepcueit NLLB. B o0oux
HanpaBnenusx ynydmwiuce BLEU, chrF++, BERTScore u COMET. DT0 moarBepXkIaer, 4TO
ajanTanys MOJENM Ha CHEeIMaIM3UPOBAHHOM KOpIyce SBISeTcs S(PQPEKTHUBHBIM MOJIXOI0M JUIS
MaJIOPECYPCHOM SI3BIKOBOM IApPHI.

B nanbHelinieM kauecTBO MepeBOJa MOXET ObITh YJIYYIIEHO 3a CYET pacIIMpeHHUs KopIyca,
orOopa OoJiee Ka4eCTBEHHBIX CHHTETHYECKUX JaHHBIX, T00aBICHUS TEPMUHOJIIOTHIECKUX TIPUMEPOB U
NIPOBE/ICHUSI PYYHOM OIIEHKH MepeBoAoB. Kpome TOro, mnpeanoXeHHbI MOAXOJ MOXeT ObITh
WCTIOJNB30BaH KaK OCHOBAa [UIS WCCIEJOBAHWUN JPYTUX MaloOpeCypCHBIX S3BIKOBBIX Tap, TIe
OTCYTCTBYIOT OOJIBIIINE OTKPBITHIE MapaslieIbHbIe KOpITyca.
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PA3BPABOTKA U OIITUMU3ALIAA AJITOPUTMOB PACIIO3HABAHUSI
OBPA30B JIsA MOBMJIBHBIX YCTPOUCTB

Tapanoe Punam Taupiicanoznot

Maeucmpaum 2 kypca,

Medswcoynapoonuwiii ynusepcumem

UHGDOPMAYUOHHBIX MEXHOTIOHULL,

Anmamel, Kazaxcman

Hayunuwiii pyxosooumenwv: PhD, accoyuuposanmwiii npogheccop
Temupoexoea /Kanepke Epnanoena

AHHOTaLMA

B crathe paccmarpuBaercs 3ajada pa3pabOTKH M ONTHMH3AIHMK AITOPUTMOB PACMO3HABAHUS
o0pa3oB ans MOOWIBHBIX YCTPOWCTB C OrPAaHMYCHHBIMH BBIYHCIHTEIBHBIMH — PECYypCaMHU.
CoBpeMeHHbIE METOMABI, OCHOBAaHHBIE HA HEHPOHHBIX CETAX, OOCCIIEYMBAIOT BHICOKYI) TOYHOCTD,
OJJHaKO TPeOyIOT 3HAUYMTEIbHBIX BBIYMCIUTEIBHBIX 3aTpaT M dHepromnorpebienus. B mannoii padore
NPEUIOKEH  alrOPUTM, OCHOBAaHHBIH Ha KIACCHYECKHMX METOJaX KOMITBIOTEPHOTO 3pEHHS,
BKJIFOUAIOIIUIT ATanbl MpeJoOpabOTKU, BBIICICHHS TPAHULL, U3BJICYCHHUS PU3HAKOB M CONOCTABJICHUS
00bekToB. Ocob0e BHIMaHUE YACICHO ONTUMH3AIMH BEIYMCIICHUH 32 CYET YMEHBIICHUS Pa3MEPHOCTH
BXOJIHBIX JaHHBIX, OTPaHUYEHHsS O00JAaCTH OOpPaOOTKM M HCIOJIB30BaHUS S(PPEKTUBHBIX OICpAIHU.
[TpoBereHHBIE AKCIEPUMEHTHI MOKa3ald CHW)KEHUE BpeMeHH o0paboTku 1o 40% mpu coxpaHeHUH
TOYHOCTH pacro3HaBaHus Ha YypoBHe 85-90%. IlomyyeHHble pe3ynbTaThl IOATBEPKAAIOT
MPUMEHUMOCTb MPEIOKEHHOTO MOIX01a B MOOMIIBHBIX MPHIJIOKEHHSIX PEaIbHOTO BPEMEHHU.

KnioueBsbie ciioBa: pacro3HaBaHne o0pa3oB, MOOMIIBHBIE YCTPOHCTBA, KOMITBIOTEPHOE 3pEHHE,
ONTHMHU3ALIUS aJITOPUTMOB, 00paboTKa U300paKeHU

Beenenue

Pacnio3HaBanue 00pa3oB SBISETCS OJHOM M3 KIIOYEBBIX 3aJjauy KOMITBIOTEPHOTO 3pEHHs U
aKTUBHO NPUMEHSETCSI B MOOUJIBHBIX NMPUIIOKEHUSX, BKIIOYAs CUCTEMBI JOMNOJHEHHOW PEeaJbHOCTH,
UACHTUUKAIMIO OOBEKTOB M aHalu3 u300paxkeHuil. OgHaKO MOOWIIBHBIE YCTPOHCTBa 00J1a1at0T
OTpaHUYEHHBIMU PECYPCAMU, UTO 3aTPYAHSIET UCIOJIb30BAHNE BEIUNCIUTEIBHO CIOXKHBIX allTOPUTMOB.

BoJIBIIMHCTBO COBPEMEHHBIX pPEIICHUH OCHOBAaHO Ha HEWPOHHBIX CeTAX, TPeOyIoLMX
3HAYUTENIbHBIX BBIYMCIUTENbHBIX MOIIHOCTEH M HCIIOJIBb30BaHUS TpapUUecKUX yCKopurtenaer. 1o
JieNlaeT UX MPUMEHEHHEe Ha MOOMJIbHBIX YCTpOWCTBaX He Bcerja 3(pQpeKTUBHBIM, OCOOEHHO B YCIOBUSAX
HeoOxoauMocTH 00pabOTKU JAHHBIX B PEaIbHOM BPEMEHHU.

B cBs3u ¢ 3TuM akTyanbHOH 3amayeil siBisieTcsl pa3paboTKa aarOpuTMOB paclio3HaBaHMS, He
HCIOJIb3YIOIUX MalIMHHOE O0yuyeHue, HO OOEeCHEeUMBAIOIIMX JIOCTATOYHYIO TOYHOCTh U BBICOKYIO
CKOpPOCTB PabOTHI.

Heas pabdorsl — pa3paboTka W ONTHMM3ALUSA AITOPUTMA paclo3HaBaHUs 00pa3oB,
a/IalITHPOBAHHOTO JJ11 MOOMJIBHBIX YCTPOMCTB.

0030p cymecTBYHOIIMX METOA0B

CymiecTByolniye METOIbl pacro3HaBaHUS 00pa30B MOXKHO pa3[eUTh Ha KIACCUYECKUE U
COBpEMEHHBIE.

K xnaccuyeckuM MeTogaM OTHOCSATCSI aJITOPUTMbI BBIJCIICHUS] TPAHULl U MPU3HAKOB, TAKUE Kak
Sobel, Canny u ORB. OHU OT/IMYArOTCS HU3KOW BBIYMCIUTEIBHON CIOXHOCTHIO M HE TPeOyrOT
MPEABAPUTEIILHOTO O0yUEHUS.
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CoBpeMeHHBIE METO/IbI, BKIIFOUAsi CBEPTOUYHBIE HEHPOHHBIE CETH, 00ECIIEYHBAIOT 00JIE€ BRICOKYIO
TOYHOCTh, OJIHAKO TPEOYIOT 3HAYUTEIBHBIX BBIYUCIHUTEIBHBIX PECYPCOB M YacTO 3aBHCAT OT
ucroiibzoBanus GPU.

OCHOBHBIMH HEJIOCTATKaMH CYIIECTBYIOIIMX PEIICHUN SIBISIOTCS BBICOKAs BBIYUCIIATEIbHAS
CIIO)KHOCTh ¥ SHEPronoTpeOIeHNe, YTO OTPAHUYUBAET UX IPUMEHEHHE HA MOOMITBHBIX YCTPOUCTBAX.

Metoaosorusi u pa3padéoTka aaropurMa
B pabore mpennoxkeH alropuTM paclo3HaBaHHUsS OOpPa30B, OCHOBAHHBIM Ha KJIACCHYECKUX
METOJaX KOMITbIOTEPHOTO 3PEHUSI.
AJTOpUTM BKITIOYAET CIAEAYIOLIUE ITaIbI:
[IpeoOpazoBanue N300paxKeHHsSI B OTTEHKU CEPOTO
CrinaxxuBanue n300pakeHus ¢ UCIOJIb30BaHUEM rayccoBa GpuibTpa
Brinenenue rpanun Mmerogom Canny
JleTeknust KJI0YEBBIX TOYEK € UcoJib3oBaHueM ORB
dopMUpoOBaHUE JECKPUIITOPOB U UX COMOCTABIICHUE

ko E

Input: Image I
Output: Recognized objects

Convert I to grayscale

Apply Gaussian blur

Detect edges (Canny)
Extract keypoints (ORB)

Compute descriptors
Match descriptors

Return result

Pucynok 1. IlceBnokoa anroputma

OnTuMu3anus ajJiropuTMa

Jlia nosbiieHust 3¢ HEeKTUBHOCTH pabOThl alroputMa ObUIM MPUMEHEHBI CIIEAYIOIINE METOMIbI
ONTUMM3ALNU:

YMEHBIICHHE Pa3pemIeH s BXOTHOTO N300paKeHHS;

orpanuuenue obnactu obpadorku (ROI);

WCTIOJIH30BaHUE [IEJTOYHCICHHBIX ONEPaIliii BMECTO BEIIECTBEHHBIX;

CHIDKEHHE KOJIMYECTBA BBIYMCIICHUHN 3a CUeT Mpe/IBapUTeNbHOM (puiabTpanmu.

OntuMuzausi TO3BOJIMIA COKPATUTh BBIYMCIUTENBHYIO CIIO)KHOCTH U TIOBBICUTH CKOPOCTh
00paboTKN M300pakeHuit 6e3 CyIEeCTBEHHOW MOTEPU TOUYHOCTH.

JKCrepuMeHTAIbHbIE Pe3y/JIbTaThl

TecTupoBanue aqropuT™Ma MPOBOIUIIOCH HA MOOMIILHOM YCTpOMCTBE 1o ynpasienrem Android.

B xoJe 3KcriepruMeHTOB HCIOIb30BATNCH U300pXKEHUS PA3TUMUYHON CI0KHOCTH, BKITIOYAs CLEHBI
C IIyMOM M U3MEHSIOINUMCS OCBEILIEHUEM.

OCHOBHBIE pe3yJIbTATHI:

CHIDKEHHE BpeMeHHU 00paboTku 110 40% 1o cpaBHEHHIO ¢ 6a30BOil peanu3aiuei;

TOYHOCTH pacro3HaBaHus coctaBmia 85-90%;

CHID)KEHHE Harpy3K{ Ha MPOLIECCOP U UCIIOIb30BAHUE MAMSITH.

[TosnydyeHHbIe pe3ynbTaThl MOKA3bIBAIOT, YTO MPEJIOKEHHBIH alropuT™M obecreunBaeT OajaHC
MEXJly CKOPOCTbIO U TOYHOCTBIO.
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Oobcyxaenune

PazpaGoTanHbIii  anrOpUTM JIEMOHCTPUPYET BBICOKYIO A(h(EKTHBHOCT, mpu paboTe Ha
MOOMIBHBIX yCTpOfICTBaX. Ero ocnosHBIMH MNPpEUMYIICCTBAMU SBJIAIOTCS HH3Kasl BbIYUCIIMTCIIbHAA
CIIO’)KHOCTh U BO3MOXKHOCTBH PaOOTHI B peajlbHOM BPEMEHHU 0€3 HCIIOJIb30BaHUS CIICIIUATU3UPOBAHHOTO
000pyIOBaHUSI.

K orpanuueHusIM MOXHO OTHECTH 0o0Jiee HU3KYIO TOYHOCThH IO CPAaBHEHHIO C HEHPOCETEBBIMHU
MCTOdaMH, a TAKXKC UYBCTBUTCIBHOCTD K CJIOKHBIM YCJIOBUSAM CHECMKH.

Tem He MeHee, B 3agavax, TJe KPUTHYHA CKOPOCTh W JHEPronoTpeOseHue, MpenioKCeHHbIN
noaxoJd ABJIACTCA NPCAINIOYTHUTCIbHBIM.

3akiroueHue

B pamkax mpoBeneHHOTo HccieloBaHUs OblIa pelieHa 3agadya pa3paboTKH M ONTUMHU3ALUU
arTOpUTMAa pAclio3HaBaHMA OOpPa30B, OPUEHTUPOBAHHOIO HA HCHOJIB30BAHWE B MOOMIBHBIX
YCTpOICTBaX C OrpPaHUYCHHBIMU BBIUMCIUTEIBHBIMU pecypcaMu. B oTinudme OT COBpPEMEHHBIX
M0JIX0/I0B, OCHOBAHHBIX HA MPUMEHEHUH HEHPOHHBIX CETEH, MPEATIOKECHHBIN alropuT™ Oazupyercs Ha
KJIACCMYECKHX METOJaX KOMIIBIOTEPHOTO 3PEHUSs, UTO MO3BOJIHIIO CYIIECTBEHHO CHU3UTH TPEOOBaHUs
K anmapaTHBIM pecypcaM B 00eCeuuTh BO3MOKHOCTh paOOTHI B PEeXKHME PEaTbHOTO BPEMEHH.

B mpomecce paboTrel ObL1 pa3paboTaH aJrOPUTM, BKIFOYAONIMN 3Tambl MNperoOpadoTKu
M300pakeHMi, BBIACTICHUS TPAHUL, W3BJICUCHUS KIIOYEBBIX NMPU3HAKOB M COMOCTABICHHUS OOBEKTOB.
Oco0oe BHMMaHue ObUIO YyAENEHO ONTHUMU3AIMH BBIYMCIUTENBHBIX MPOIIECCOB, BKIIOYAs CHI)KCHUE
pa3MEpHOCTH BXOJHBIX JAHHBIX, OrpaHMuYEHUE obsacTu o00pabOTKM U UCHOJIb30BaHUE Ooiee
3¢ (HEeKTUBHBIX BBIYUCIUTEIBHBIX ONEpalyii. TO MO3BOJIUIO YMEHBIIUTh HArPy3Ky Ha IEHTPaIbHBINA
MPOIIECCOp M COKPATUTh SHEPronoTpeOJIeHne, YTO SBISETCS KPUTUYECKH BAaXKHBIM JUISI MOOMIIBHBIX
maThopm.

Pe3ynbpTaThl 3KCHEPUMEHTANBHOTO HCCIEAOBAHUS IOKA3ald, YTO MPEIIOKEHHBIA alroOpuT™M
obecrieunBaeT COKpalleHue BpeMeHu o0paboTku m3o0pakenuit 1o 40% 1o cpaBHEHUIO C 0A30BBIMHU
pea3anusiMH, P STOM TOYHOCTH PACIIO3HABaHUA coxpaHseTcs Ha ypoBHe 85-90%, uro sBusieTcs
JIOCTaTOYHBIM JUIA HIMPOKOTO  CIEKTpa TpaKkTHYeCKuX 3anmad. [lomydeHHble —moOKa3aTenu
MOJTBEPXK/IAIOT, YTO HCIOJIb30BAaHME KJIACCHYECKHX METO/OB NPH IPaMOTHOM ONTHMHU3ALMH MOXKET
BBICTYNaTh 3()(PEKTUBHON albTEPHATHBONW PECYPCOEMKHUM HEHpPOCETEBBIM PEIHICHUSM B YCIOBHSAX
OrpaHUYEHHBIX BHIYMCIUTENBHBIX BO3MOXKHOCTEH.

[IpakTryeckast 3HAUMMOCTH paOOTHI 3aKITIOYAETCS B BO3SMOKHOCTH MTPUMEHEHHSI pa3padoTaHHOTO
aJITOpUTMa B MOOMJIBHBIX MPUIIOKEHUSIX, TPEOYIOMUX OBICTPO 00pabOTKM M300paKeHUH, TAKUX KaK
CHCTEMBI JIOTIOJHEHHON peallbHOCTH, MOOWIIBHBIE CHCTEMBl MOHHUTOPHHTA, a TaKXKe MPUIIOKEHUS,
CBSI3aHHBIE C PACIIO3HABAHUEM OOBEKTOB B pEAIbHOM BPEMEHH.

HecMmoTpst Ha moJTydeHHBIE TOJIOKUTEIBHBIE PE3YNIbTaThl, MPEIJIOKEHHBIH MOIX0A UMEET P
OrpaHUYEHUI, CBS3aHHBIX C MEHbIIEH YCTONYMBOCTBIO K CIIOKHBIM YCIIOBHMSIM CBEMKH, BKIIIOUast
3HAYUTEIbHbIC W3MEHEHHS OCBEUICHHOCTH, HAJHMYHE IIYMOB U CIIOKHBIE ()OHOBBIE CTPYKTYpBL. DTO
oIpeJieIeT HallpaBJIeHHs JaIbHEHIINX UCCIIeT0BaHUMN.

B nepcniekTHBeE MIaHUPYETCS Pa3BUTHE AITOPUTMA B CIIEIYIOIINX HANIPABICHUSAX:

MOBBIIIEHUE TOYHOCTH PAcIO3HABAHMS 3a CUET YIyUIIEHHs] METOJIOB BbIJICIIEHUS IPU3HAKOB,

aJlanTanys ArOPUTMa K THHAMHYECKUM YCIIOBHSIM ChEMKH,

TUOPUIN3AIMS C JIESTKOBECHBIMU MOJEIISIMH MAIIMHHOTO O0yUYeHHUS;

OTITUMU3AIIHS TTO]T Pa3JIMYHBIC allllapaTHBIC ApXUTEKTYPhl MOOMIIBHBIX YCTPOMCTB.

Takum o00pa3zoMm, pe3ynabTaThl HCCIEIOBAHUS MOJITBEPKAAIOT BO3MOXKHOCTh A(PPEKTUBHON
peanu3al AIrOPUTMOB PAclo3HaBaHUs O00pa30B HA MOOWMJIBHBIX YCTPOMCTBaX 0€3 MCIOJIH30BAHUS
HEHpPOHHBIX CeTeH, YTO OTKPBIBACT MEPCIEKTUBBI JJIsI CO3[JaHMA IPOU3ZBOAMTENBHBIX U

9HEpTrod(H(PEKTUBHBIX CHCTEM KOMIBIOTEPHOTO 3PEHUS.
CrucoK uTepaTypsl:
1.Gonzalez R., Woods R. Digital Image Processing
2.Canny J. A Computational Approach to Edge Detection
3.Rublee E. ORB: An Efficient Alternative to SIFT or SURF
4.Bradski G. OpenCV Library
5.Szeliski R. Computer Vision: Algorithms and Applications
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CPABHUTEJIbHBIA AHAJIN3 AHCAMBJIEBBIX METO/IOB ITIPOTHO3UPOBAHUA
PO3HUYHBIX TPOJAXK HA TPUMEPE HABOPOB JAHHBIX ROSSMANN U

WALMART
Epzanuee Anan Ackaposuu
Cmyoenm 4 kypca,
Kazaxcmancko-Hemeykuii ynueepcumem,
Anmamul, Kazaxcman
Annoranus

B cratbe mnpezncraBieH cpaBHUTENbHBIN aHalW3 aHCaMmOJIEBBIX METOJOB IPOTHO3UPOBAHUS
BPEMEHHBIX PSI0B PO3HUYHBIX MPOJAX Ha MPHUMEPE ABYX OTKPBITHIX HAOOpOB MaHHBIX — ROSsmann
Store Sales m Walmart Store Sales Forecasting [5, 6]. Peaimn3zoBaHel W TpPOTECTUPOBAHBI TPHU
aHcaMmOJIEBBIX CTpaTE€rMu: IPOCTOE YCPEIHEHHE IPOTHO30B 0a30BBIX MOJIEIEH, B3BELICHHOE
YCpPEIHEHHE C OINTUMM3AIMEd BECOB HAa OTJIOKEHHOW BalUJAIMOHHOW BBIOOPKE M CTEKHUHT C
peryisipuzoBaHHOl MeTa-monenbio Ridge. ba3oBeiMH MonensiMu  BBICTYNHJIM CE€Mb METOJUK
pa3IMyHON MpUPOABl — OT HAWBHOIO IporHo3a A0 HewWpocereBo LSTM-annpoxcumariuu, 4To
00ecneunsio pernpe3eHTaTUBHOE OKPHITHE COBPEMEHHBIX MOAXO0/I0B K MPOTHO3UPOBAHUIO BPEMEHHBIX
pAIOB. YCTaHOBIIEHO, YTO HU OJAWH MHJUBHUAYAJIbHBIN METOJ HE SIBJISIETCS YHUBEPCAIBHO JIYUIIUM BO
BCEX MPOBEIEHHBIX IKCIIEPUMEHTAX, TOTJa KaK B3BEHICHHBIA aHCaMOJIb IEMOHCTPUPYET HAaHOOIBIIYIO
YCTOWYMBOCTh PAHIOB U IPEBOCXOAMT CE30HHBIM HaMBHBIM NPOTHO3 B cpeaHeM B 1,3 pasa mo
MacmTabupoBaHHOH OIIHOKe.

[IporHo3upoBanue crnpoca M NPOAAXK SABISETCS OAHOM M3 KIHOYEBBIX 3a7ad B PO3HUYHOU
TOproBiie U Joructuke. [1o olleHKaM aHATUTUYECKUX ar€HTCTB, OUIMOKH B MPOTHO3UPOBAHUH MOTYT
MPUBOAUTH K moTepsiM 10 10—15 % BBIpYyUKH KPYIHBIX PUTEHIEPOB 3a CU€T AeuIlMTa TOBApOB Ha
MOJIKaX, N30BITOYHBIX CKJIAJICKUX 3amacoB U He3((EKTUBHOIO IJIaHUpOBaHUs nepconana [1, c. 12]. C
pa3BUTHEM METOJOB MAIIMHHOTO OOY4YeHHs] M pOCTOM 00BbEMa JIOCTYMHBIX JaHHBIX apceHal
MHCTPYMEHTOB  IPOTHO3UPOBAHMS  CYIIECTBEHHO pacmmpuics. Hapany ¢ kinaccuueckumu
CTaTUCTMYECKUMH MOJIEJIIMU BPEMEHHBIX PSJIOB CEro/IHA aKTUBHO MPUMEHSIOTCS METOJIbI TITyOOKOro
oOy4eHus1, TPaIMCHTHOTO OyCTUHTA M aHCcaMOJIeBbIe MOAX0abI [2, ¢. 187].

Hecmotps Ha pa3HooOpa3ue COBPEMEHHBIX METOJIUK, HHM OJIHA M3 HUX HE SBIAETCS
yHUBEpcaIbHOU. D (HEKTUBHOCTh KaXK0T0 METOJA 3aBUCHUT OT XapaKTepa UCXOJHBIX JaHHBIX, JJIMHBI
BPEMEHHOT'0 psifia, TUIA CE30HHOCTH M TpeOyeMOro TOpPH30HTa MPOTHO3UPOBAHUSA. B 3THX ycrnoBHsX
0c00yI0 aKTyalbHOCTb MIPHOOPETAIOT aHCaMOJIEBbIE MOAX0 b, 0OBEANHSIONINE TPOTHO3bI HECKOJIBKUX
pa3HOpOAHBIX Mojeneil. Mmes Takux MmoaxoI0oB BOcXoIuT K padoram beiitca m I'peiinmxepa [3, c.
451], moka3aBIIMX MaTeMaTUYECKH, YTO KOMOWHUPOBAHHBIN MPOTHO3, KaK MPABHIO, UMEET MEHBIIYIO
JUCTIEPCHUI0, YeM JII000H U3 ero KOMIOHEHTOB. DMIIMPUYECKOE MOATBEPKACHUE ITON HJIEU MOTYyUYEHO
B MeXAyHapoAHbIX copeBHOBaHMSIX M4 u M5 Forecasting: B 0060ux KOHKypcax OOJBIIMHCTBO
pereHuii-nodeauTeNe OCHOBaHbI Ha aHcamoOisx [4, ¢. 1351].

]_ICJ'ILIO HaCTOAIIECTO HCCICOAOBAHUA  ABJIACTCA 3MHHpI/I"IeCKI/II>'I Cp&BHHTCJ’IBHLIfI aHaJInu3
aHcaMOJIEBBIX METOJ0B IIPOTHO3UPOBAHHA  PO3HUYHBIX mpoaax Ha  JBYX CYHICCTBCHHO
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pasnuyaromuxcs HaOopax JaHHBIX, a TaKKe CONOCTaBleHHE HX A(P(PEKTUBHOCTH C 0a30BBHIMH
WHIVNBUAYATBHBIMU METOIUKaMU. B kauecTBe aMmupuyeckoil 6a3pl BEIOpaHBI JBAa OTKPHITHIX Habopa
JIAHHBIX, OMyOJMKOBaHHBIX Ha Tuiathopme Kaggle. Ilepsoiit — Rossmann Store Sales — coxepyxur 1
017 209 nabmoneHnii exxeqHeBHBIX Mpoaax 1 115 Mara3suHOB eBpONENCKOI anTeyHOl CeTH 3a epro/]
2013-2015 rr. Bropoit — Walmart Store Sales Forecasting — coaepxur 421 570 nabimroaeHuii
eXKEeHeCNbHBIX Mpofax 45 marazuHoB W 81 kareropuum ToBapoB 3a 2010-2012 rr. Ot HaAOGOPHI
CYIIIECTBEHHO PAa3IUYarOTCs 10 TPAHYJSIPHOCTH (ACHB/HEeNs ), JyinHe uctopuu (942 nHs npotus 143
HeZlellb) M THUITy CE30HHOCTH (HeAeNbHash MPOTHB TOJIOBOI), 4TO OOEcreurnBaeT pPa3HOCTOPOHHIOIO
IIPOBEPKY METOOB B Pa3IMUHBIX YCIOBUSIX.

Jlns arperupoBaHus TaHHBIX Rossmann MCHOJB30BAIOCH HE CYMMHUPOBAHHME MPOJAX MO CETH
(uTo mpuBOAMIO OBl K MCKYCCTBEHHBIM IpPOBaJlaM B BOCKPECEHbs] W MPA3JHUKU, KOTJa Mara3uHbl
3aKpBITHl), @ CpelIHss BBIPYYKAa OJHOTO OTKPBITOIO MarazuHa. OTOT METOJOJIOTMYECKHH miar
00eCreunBaeT «YUCTBI» CHTHAN CIPOca, HE HCKAKEHHBIM (PAKTOM 3aKPBITHS TOPTOBBIX TOYEK.
Walmart-nannsie arperupoBajiich Ha ypOBHE CETH Kak CyMMa HEJeNbHBIX Mpojax. B uccienoBanue
BKJIIOYCHBI CeMb 0a30BBIX MOJEJCH M TpH aHcamOJeBbIX moaxona. K 6a30BbIM MOAEIsIM OTHOCSTCS:
CE30HHBI HaWBHBIN MPOTHO3, Mper(OBBI HAUBHBIN MTPOTHO3, MOJIENIb TPOWHOTO AKCIIOHEHIIUATBHOTO
criaxuBanus XoibTa — YuHTepca, ynpoméHHas SARIMA Ha ocHOBe JIMHEMHOW perpeccuu Mo
JIaroBbIM MpHU3HaKaM, ynpoiéHHas Prophet ¢ pasnoxenuem B psia Oypbe, TpaAUCHTHBIN OyCTUHT Ha
JAroBbIX W KaleHAapHbIX npuszHakax (XGBoost), a Takke MHOrOCIONHBIA MEPUENTPOH C OKHOM
MpenpIaymux HabmoaeHui kak annpokcumanus LSTM.

AHcamOnieBble METO/ABI IIOCTPOEHBI MOBepX 0a30BbIX. IIpocroe ycpenHenue ¢dopMmupyer
UTOTOBBIM MPOTHO3 Kak apu(MeTHdecKkoe cpeiHee IPOrHo30B 0a30BbIX Mojenell. Bipemennoe
yCcpelHeHHe ONTHMHU3MPYEeT Beca Ha OTJIOXKEHHOM BaluaalmoHHOW BbIOOpke MeTozoM Hemgepa —
Muna ¢ MUHMMH3aLUEH cpeqHekBaapaTHYHON OImMOKU. CTEKHMHI HCIOJIb3YeT MPOTHO3bI 0a30BBIX
MoJiesIel KaK MPU3HAKU JUIsl PEryJIsipu30BaHHOM nHeitHol MeTa-Monenu Ridge. KauecTBo nporHo3oB
OLICHMBAJIOCh TIO0 YeTBIpEM MeTpuKam: cpenHell abcomtotHor ommbOke (MAE), xopHio wu3
cpennexBagparuuHor ommOku (RMSE), cpeaneit abcomrotHoit mporentHoit omuoke (MAPE) u
cpenHeil abcomtoTHOM MacitabupoBaHHoi omnoke (MASE), oTHocsmel ommodKy MoJienu K Oouoke
CE30HHOTO HaMBHOTO MporHo3a [7, c¢. 681]. IIlporpamMmMHas peanu3aiius BbINoJHEHA Ha si3bike Python ¢
ucnojb3oBanueM oubnmotek pandas, NumPy, scikit-learn, SciPy.

CBojHbBIE pe3ynbTaThl SKCIIEPUMEHTOB IPEJICTaBIEeHbI B Tabuuue 1, rae Juist KakKaoro MeToja u
KaXJI0M 13 4eThIpéX KoHpuryparuii npuseneHo 3Hauenne MAPE. Ananu3 taGnuilsl moka3biBaeT, uyTo
B3BEIICHHBII aHCaMOJIb 3aHMMAET NEPBOE WIIM BTOPOE MECTO B TPEX U3 UeThIpEX KoHpurypanuii. Ha
Habope Rossmann Ha ypoBHE CeTH OH JEMOHCTPHUPYET JIyullyio cpenu Bcex meroauk MAPE = 15,74
%, uto Ha 5,3 % nyuie cienyromuero 3a HuM Prophet. Ha nHabope Walmart Ha ypoBHe ceTH nuaepom
BbicTynaeT crekuHr ¢ MAPE = 2,16 %, npeBocxonsmuiit SARIMA na 25,8 %. OaHako Ha KOPOTKUX
WHIAUBUAYATbHBIX psigax (Walmart mara3wH-oTIEN) CTEKHMHT 3HAYUTENBHO YCTYMAeT MPOCTHIM
aHcaMmOJIsIM H3-3a IepeoOydeHHs MeTa-MOJIENIM Ha OTPAHUYEHHOW BaJIMIallMOHHON BBIOOPKE.

Tabmuua 1. Merpuku kagectBa nporHo3oB (MAPE, %) Ha 4eThIpéx KOHPUTyparusx

MeTton Rossmann Rossmann Walmart (ceTb) Walmart
(ceTh) (Mara3uH) (Mara3uH-
oTaeN)
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MeTton Rossmann Rossmann Walmart (ceTb) Walmart

(ceTh) (Mara3uH) (Mara3uH-
oT/I€e)
Seasonal Naive 19,45 21,66 3,09 16,87
Holt — Winters 79,15 57,25 6,36 34,17
SARIMA 16,75 18,13 2,91 16,67
Prophet 16,61 17,17 4,38 20,96
XGBoost 20,23 17,18 3,20 33,81
LSTM 19,03 17,68 9,31 17,37
Simple Average 17,39 15,86 3,83 15,65
Weighted Average 15,74 17,34 2,85 14,92
Stacking (Ridge) 54,12 34,02 2,16 29,38

Oco0blil MHTEpeC NpPEeACTaBIseT aHAINW3 YCTOMYMBOCTU METOAOB B Pa3IMYHBbIX ycioBusx. Ha
puCyHKe | mpejacraBieHa TEIIOBas KapTa PAHTOB BCEX METOAMK I10 YETHIPEM METPUKaM KauecTBa JJis
4eThIpEX KOH(GUTYpauui — Nydmuidi MeTo] uMmeeT paHr 1 (3enéHeni mBer), Xyamwidi — panr 10
(xpacuspiif). TemmoBas kapTra HarjasgHO JAEMOHCTPUPYET KIIOUEBOM pe3yJbTaT MCCIEIOBAHUS:
B3BEIICHHOE YyCpPEIHEHHE O00ecreunBaeT HauOONBIIYI0 YCTOMYMBOCTH PAHTOB B  Pa3IHYHBIX
KoH(pUrypamusax. ToT MeTo1 3aHuMaet panr 1 B 9 uz 16 sueek tabnuusl u panr 1-2 B 12 u3z 16. s
CpaBHEHMsI, CTEKMHI ITOKa3bIBAET MPOTUBOIOJIOKHYIO KapTUHY: OsiecTsui pe3yabTar Ha Walmart-
cetu (4 panra 1) M HeyAOBIETBOpUTENbHbIE pe3yibTaThl Ha Rossmann (8 panros 9). Ilpocroe
yCpeIHEHUE JEMOHCTPUPYET CPEIHIOK YCTOMYUBOCTD C TUIIMYHBIMU PaHramu 2—6.

Tenmnosas KapTa paHTOB METOHK MO METPHKaM H HﬂﬁOpﬂM TOaHHBIX

Seasonal Naive
Drift Naive
Holt-Winters
SARIMA
Prophet 6

XGBoost

Panr (1 = mywmii)

LSTM (MLP-proxy)
Simple Average
5

Weighted Average

Stacking (Ridge) T

Ross  Ross  Ross  Ross  Ross  Ross  Ross  Ross  Walm Walm  Walm  Walm  Walm
Cets  Cotn  Cots  CoTh Marasun NMldrasun Miarosun MMdrasws 1l ( Cers  Cemn  Cemh  Cemn Marasus Ndarasin Nilarasis MMarasus Nel,
MAE RMSE MAPE MASE MAE RMSE MAPE MASE MAE RMSE MAPE MASE MAE RMSE MAPE MASE

Walm Walm

PI/ICYHOK 1. TemnoBas KapTa paHroB METOJAUK 110 MECTPpHUKaM U Ha60paM JaHHBIX

Cpennue 3HaAYeHHsSI TPOIEHTHOM ¥ MacIITaOMPOBAaHHOM OMMOOK TIO BCEM YETHIPEM
KOH(UTryparusM MmpuBeacHbl Ha pucyHke 2. [lo cpenHeil mpoueHTHON ommOKe TpU TMEPBBIX MecTa
3aHMMAIOT B3BelleHHOoe ycpenHenue (12,66 %), nmpocroe ycpeanenue (13,03 %) u SARIMA (13,57
%). Ilo cpemHeil MacmITaOMPOBAHHON OIIMOKE MOPSIOK AHAJOTHYEH: B3BEIICHHOE YCpEIHEHUE
(0,755), SARIMA (0,817) u mpoctoe ycpenunenue (0,848). Pasnuume mexay AByMs MeTpUKaMU
O0O0BSCHSIETCS MX pa3HOW 4yBCTBUTENHHOCTHIO: MAPE Gosbiie 3aBUCUT OT TOYHOCTH MPOTHO30B Ha
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KPYIHBIX 3HaYeHUAX psiga, MASE — OT OTHOCHTENBHOTO MPEBOCXOJCTBA HAJ HAHMBHBIM METOOM.
Tor ¢akr, uro 00e METPUKH [HAIOT OJHOrO MOOEAMTENs, MOBBIIMIAET JOCTOBEPHOCTH CIECIAHHOTO
BBIBO/JIA.

CpaBHeHWe METOOHK 110 cpefH. MAPE CpaBHeHWHe METOOHK 110 cpefH. MASE

MASE=1 (ce30oHmbi HaHBHEL)
Weighted Average 1271 Weighted Average

Simple Average 13.18 SARIMA
SARIMA 13.62 Seasonal Naive

Prophet 14.78 Simple Average

Seasonal Naive 15.27 Prophet
LSTM (MLP-proxy) 15.85 XGBoost

Drift Naive 17.74 Stacking (Ridge)

XGBoost 18.60 LSTM (MLP-proxy)

Stacking (Ridge) 29.95 Drift Naive i | 138

0 10 20 30 40 0.0 0.5 1.0 15 2.0
Cpenn. MAPE 1o Bcem skcnepimentanm, % Cpepn. MASE

Pucynok 2. Cpennue 3nauenust MAPE u MASE no Bcem skciepuMeHTam

[TonydyeHHble  pe3ynbTaThl  MO3BOJIAIOT  CHOPMYIHUPOBATH  HECKOIBKO  MPAKTHYECKHX
HaOmoeHuil. Bo-mepBbIX, aHcamMOleBble METOABl OMPAaBILIBAIOT CBOE MpPUMEHEHHUE: JBa U3 TPEX
BKJIIOUEHHBIX B HCCIEAOBaHHE MOJX0Ja (B3BEIICHHOE M IPOCTOE YCPETHEHHE) BXOISAT B MEPBYIO
TPOWKY METOAMK MO0 00euM OOOOHmIEHHBIM METpHKaM. OTO CcOrjacyercs ¢ pe3yjbTaTaMmu
MEXIYHAPOIHBIX COPEBHOBAaHWU MO TporHosupoBanuio [4, c. 1352]. Bo-BTophiX, 3pPeKTUBHOCTH
aHcaMmOJIeBBIX CTPAaTErnil CyIIECTBEHHO 3aBUCUT OT yciaoBHHM. CTEKMHI C JIMHEHHON MeTa-MOJEJbI0
TpeOyeT AOCTaTOYHO JUTMHHOW BaJIMIAIIMOHHON BEIOOPKH [T pOOACTHOM OIIEHKH KO3 (UIIMEHTOB; HA
KOPOTKHX psfax OH MepeoOydyaeTcs W 3HAUYUTENBHO YCTYMaeT MPOCTBIM aHCAaMOJIIM. DTOT BBIBOJ
coBmajaer ¢ HabmoaeHusmu B pabote Komaccsl [8, c. 209], rme Takke yKa3blBaJloCh Ha PHUCKHU
CTEKHMHIa MTPU OTPAaHUYECHHBIX TAHHBIX.

B-tperpux, kmaccumyeckas Mojenb XojdbTa — YHHTEpca ¢ (UKCHPOBAHHBIMH MapaMeTpaMu
OKa3zaJlaCh HEKOHKYPEHTOCIIOCOOHOM BO BCEX JKCIEPUMEHTax. OJTO YKa3blBaeT Ha TO, 4YTO €€
¢ deKkTuBHOE TpUMEHEHHE TpeOdyeT AaBTOMATHYECKOW ONTHUMM3AIMH IapaMeTpoB METOJ0M
MaKCHMaJbHOTO MPAaBAONOI00US — Ha YTO B CTAHAAPTHBIX peamn3alusaxX yKa3blBaId XUHAMAH U Jp.
[9, c. 28]. B-ueTBEpTHIX, HEMpPOCETEBBIE MOJAEIM HE Jalld PEUIAIOIIEr0 IPEUMYIIECTBA Hajl
KJIACCUYECKHUMH METOJIAMH B UCCIEAYEMBIX YCIOBUAX. DTO MOATBEPKIAET BHIBOJbI COpeBHOBaHUSI M4
[10, c. 805]: ang TUNHUYHBIX 3aJad MPOTHO3UPOBAHMS MPOAAXK CIONKHOCTH MOJEIH JIOJDKHA
COOTBETCTBOBAaTh O0BEMY MIOCTYMHBIX JAHHBIX, U TPU OTPAHUYEHHON JJIMHE DPSIOB KIIACCUUECKHUE
MOAXObI OCTAIOTCS KOHKYPEHTOCITOCOOHBIMU UJIH MPEBOCXOIAIINMH.

Takum oOpa3oM, B paMKax MpPOBEAEHHOTO HCCIEIOBaHMS HMIIMPHUECKH IPOBEpEHa
3G GEeKTUBHOCTh TPEX aHCaMOJEBBIX METOJOB IPOTHO3UPOBAHUS PO3HUYHBIX MPOJaXK Ha JBYX
OTKPBITHIX HA0Opax JaHHBIX, CYIIECTBEHHO PA3INYAIOIINXCS [0 XapaKTepUCTHUKaM. Y CTAHOBJIEHO, YTO
B3BEIICHHOE YCpEIHEHHE TIPOTHO30B pPa3HOPOJHBIX 0a30BBIX MoOJeNel sBiseTcs Haubosee
YCTOWMYMBOM CTpaTeruei, 0O0eCleYnBaIOIIeH CpPETHIO MPOIEHTHYI omuoky 12,66 % mo Bcem
SKCIIEPUMEHTaM U TPEeBOCXOAsIIel HauBHBIM MporHo3 B 1,3 pa3a mo macmraOMpoBaHHOW OIIHMOKE.
IlosnydyeHHbIE pe3yabTaThl UMEIOT NMPAKTUYECKYIO 3HAYMMOCTBH JUISl QHAINTUYECKUX IMOApa3IeIeHUN
PO3HMYHBIX ceTell W (PUHAHCOBBIX OpraHM3alMid TNpPH BHIOOPE MOJIXOA0B K MPOTHO3UPOBAHHIO.
[lepcieKTMBHBIMK ~ HaNpaBiICHWSIMHM JAJbHEHIIMX MCCIEAOBAHUN  SABIAIOTCS  aBTOMATHYECKas
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ONTUMHU3AIMS THUIEPIapaMeTpoB 0a30BBIX MOAENEH, BKIIOYCHHE OSK30TE€HHBIX PETPeccopoB
(mpoMoakiuu, Mpa3aHUKHU, TIOT0/1a) U TECTUPOBAHUE COBPEMEHHBIX HEHPOCETEBBIX apXUTEKTYp THUIIA
Temporal Fusion Transformer u N-BEATS.
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DEVELOPMENT OF MODELS FOR PREPARING SCHOOL GRADUATES FOR STUDY
AT FOREIGN UNIVERSITIES PEDAGOGICAL AND ORGANIZATIONAL ASPECTS

Zhalgasbayeva Aliya Orysbaikyzy

Abstract. The development of effective models for preparing school graduates to pursue higher
education at foreign universities represents a significant challenge within modern educational systems,
particularly in the context of globalization and increasing academic mobility. This study examines the
pedagogical and organizational aspects of designing comprehensive preparation models aimed at
ensuring students’ successful adaptation to international academic environments. The relevance of the
research is obyciosinena growing demand for high-quality pre-university training programs that
integrate language proficiency, intercultural competence, academic skills, and career guidance.

The purpose of this study is to identify and substantiate key components of a holistic preparation
model that enhances students’ readiness for studying abroad. The research employs a mixed-methods
approach, including analysis of international educational practices, comparative review of existing
preparatory programs, and synthesis of pedagogical frameworks. Special attention is given to the role
of interdisciplinary learning, digital technologies, and personalized educational trajectories in shaping
students’ competencies.

The findings indicate that an effective preparation model should include several interconnected
elements: intensive foreign language training aligned with international standards (e.g., IELTS,
TOEFL), development of academic literacy skills such as critical thinking and research competence,
implementation of mentorship and counseling systems, and organizational support mechanisms
including partnerships with foreign institutions. Furthermore, the integration of digital platforms and
blended learning formats significantly improves accessibility and flexibility of preparation programs.

The study concludes that the successful implementation of such models requires coordinated
efforts at institutional and policy levels, as well as continuous evaluation and adaptation to the
evolving demands of global education. The proposed model can serve as a practical framework for
schools and educational centers aiming to enhance the competitiveness of their graduates in the
international academic arena.

Keywords: international education, school graduates, academic mobility, pedagogical models,
organizational support, foreign universities, educational strategies, student readiness.

Introduction. In recent decades, the rapid processes of globalization and internationalization of
education have significantly transformed the trajectories of secondary school graduates worldwide.
Increasing numbers of students aspire to pursue higher education at foreign universities, motivated by
the prospect of receiving high-quality education, gaining access to advanced research environments,
and enhancing their global career opportunities. In this context, the preparation of school graduates for
studying abroad has become a strategically important task for national education systems, particularly
in countries striving to integrate into the global academic space[1, 14 p].

The Republic of Kazakhstan, like many other developing and transition economies, demonstrates
a growing trend in outbound academic mobility. Government initiatives, scholarship programs, and
international partnerships have created favorable conditions for students to access foreign higher
education institutions. However, despite these opportunities, many school graduates face significant
challenges when transitioning from national educational systems to foreign academic environments.
These challenges include insufficient proficiency in foreign languages, limited academic writing and
research skills, lack of intercultural competence, and difficulties in adapting to new educational
standards and learning formats[2, 25 p].

The relevance of this study lies in the need to develop systematic and effective models for
preparing students for such transitions. Traditional approaches to school education often focus
primarily on subject knowledge and standardized testing outcomes, while overlooking the broader set
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of competencies required for successful academic integration abroad. Consequently, there is a growing
demand for innovative pedagogical and organizational solutions that can bridge this gap and ensure
comprehensive readiness of graduates.

From a pedagogical perspective, the preparation process should encompass not only language
training but also the development of critical thinking, problem-solving abilities, independent learning
skills, and academic literacy. These competencies are essential for functioning effectively in
international universities, where students are expected to engage in research-oriented learning,
participate in discussions, and demonstrate a high level of autonomy. Additionally, the incorporation
of interdisciplinary approaches and the use of digital technologies can significantly enhance the quality
and effectiveness of preparatory programs[3, 74 p].

Another important aspect of preparation is the development of intercultural competence.
Students studying abroad encounter diverse cultural, social, and academic environments, which require
adaptability, tolerance, and effective communication skills. Therefore, preparation programs should
include elements that foster cultural awareness, global citizenship, and emotional resilience[4].

Despite the growing body of research on international education and academic mobility, there
remains a lack of comprehensive models that integrate both pedagogical and organizational
dimensions in a unified framework. This study seeks to address this gap by proposing a holistic
approach to the development of preparation models for school graduates aiming to study at foreign
universities.

The aim of this research is to analyze existing practices, identify key challenges, and propose an
effective model that combines pedagogical innovations with organizational strategies. The findings of
this study are expected to contribute to the improvement of educational practices and to support the
successful integration of students into the global academic community.

Materials and Methods. This study is based on a qualitative and comparative research design
aimed at analyzing effective models for preparing school graduates for study at foreign universities.
The research materials include scientific articles, international reports, and educational policy
documents published between 2018 and 2025, focusing on academic mobility, pre-university training,
and international education systems.

The study employs two main methods. First, a systematic literature review was conducted to
identify key pedagogical approaches, competency frameworks, and successful international practices
in student preparation. Sources were selected based on relevance, recency, and academic credibility.
Second, a comparative analysis method was applied to examine differences and similarities between
national and international preparatory programs, including language training systems (e.g.,
IELTS/TOEFL-oriented courses), academic skills development, and organizational support
mechanisms.

Additionally, elements of content analysis were used to categorize the main components of
effective preparation models, such as language proficiency, academic literacy, intercultural
competence, and digital learning tools. The combination of these methods allowed for the
identification of key structural and functional elements necessary for designing a comprehensive
preparation model.

Discussion. The findings of this study highlight the multifaceted nature of preparing school
graduates for study at foreign universities, emphasizing that effective preparation models must
integrate both pedagogical and organizational dimensions in a coherent and systematic manner. The
discussion of results reveals several important trends and implications that contribute to a deeper
understanding of how educational systems can enhance students’ readiness for international academic
environments|5, 92 p].

First, from a pedagogical perspective, the study confirms that traditional subject-oriented
instruction alone is insufficient for preparing students for the demands of foreign higher education
institutions. Modern universities abroad increasingly prioritize competencies such as critical thinking,
analytical reasoning, independent research skills, and academic writing. Therefore, preparation models
must shift toward competency-based education, where learning outcomes are aligned with

203



MesxayHapoaHnblii HayuHblii ;kypHaa AKAJITEMUK Ne 2 (303) 2026 1.

international academic standards. This aligns with global trends in education pedopm, where emphasis
is placed on student-centered learning and the development of transferable skills.

The integration of foreign language training into preparation programs is another critical aspect
highlighted by the findings. However, the discussion suggests that language instruction should go
beyond grammar and vocabulary acquisition. Instead, it should be embedded within an academic
context, focusing on discipline-specific language use, academic discourse, and communication skills
necessary for participation in seminars, lectures, and research activities. Programs that align language
training with standardized international exams such as IELTS and TOEFL demonstrate higher
effectiveness, as they provide clear benchmarks and motivate students to achieve measurable
outcomes|6].

Moreover, the development of academic literacy emerges as a central component of successful
preparation. Academic literacy includes the ability to construct arguments, engage with scholarly
sources, conduct research, and adhere to academic integrity standards. The lack of these skills often
becomes a major barrier for students transitioning to foreign universities. The study’s findings indicate
that preparatory programs incorporating project-based learning, essay writing, and research
assignments significantly improve students’ confidence and performance in international academic
settings. This suggests that early exposure to academic practices is essential for smooth adaptation[7,
88 pl.

Another important dimension discussed in this study is the role of digital technologies in
enhancing preparation models. The increasing availability of online learning platforms, virtual
classrooms, and digital resources allows for more flexible and personalized learning experiences.
Blended learning approaches, which combine face-to-face instruction with online components, have
been shown to increase student engagement and accessibility. Additionally, digital tools facilitate the
development of independent learning skills, which are crucial for success in foreign universities.
However, the effectiveness of digital technologies depends on their thoughtful integration into the
curriculum and the availability of adequate technical infrastructure.

From an organizational perspective, the discussion underscores the importance of institutional
support systems in ensuring the success of preparation models. Schools and educational centers must
establish structured programs that include not only academic training but also guidance and counseling
services. Career counseling, application support, and mentorship programs play a vital role in helping
students navigate the complex process of applying to foreign universities. Furthermore, partnerships
with international institutions provide valuable opportunities for students to gain firsthand experience
of foreign academic environments through exchange programs, summer schools, and joint initiatives.

The findings also highlight the significance of intercultural competence as a key factor in
students’ successful adaptation abroad. Studying in a foreign country involves exposure to diverse
cultural norms, communication styles, and educational practices. Without adequate preparation,
students may experience culture shock and difficulties in social integration. Therefore, preparation
models should include components aimed at developing cultural awareness, tolerance, and
adaptability. Activities such as intercultural training sessions, collaborative projects with international
peers, and participation in global online communities can contribute to the formation of these
competencies.

In addition, the discussion points to the need for individualized educational trajectories within
preparation programs. Students differ in their academic backgrounds, language proficiency levels, and
career aspirations. As a result, a one-size-fits-all approach is unlikely to be effective. Personalized
learning paths, supported by diagnostic assessments and continuous monitoring, allow educators to
tailor instruction to the specific needs of each student. This approach not only improves learning
outcomes but also enhances student motivation and engagement.

Despite the positive findings, several challenges and limitations must be considered. One of the
main challenges is the disparity in resources among educational institutions. Not all schools have
access to qualified teachers, modern technologies, or international partnerships, which may limit the
implementation of comprehensive preparation models. Additionally, the financial cost of preparatory
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programs and international education may pose barriers for some students, raising concerns about
equity and accessibility.

Another limitation relates to the variability of foreign education systems. Different countries and
universities have distinct admission requirements, teaching methodologies, and academic expectations.
This diversity complicates the development of universal preparation models and requires continuous
adaptation and flexibility. Therefore, preparation programs must be designed with a degree of
modularity, allowing them to be adjusted according to specific target destinations.

Furthermore, the study emphasizes the importance of continuous evaluation and improvement of
preparation models. Educational environments are dynamic, and the demands of international
education are constantly evolving. Regular assessment of program effectiveness, feedback from
students and educators, and analysis of academic outcomes are essential for ensuring the relevance and
quality of preparation initiatives.

Results. The results of this study provide a comprehensive understanding of the key components
and effectiveness of models designed to prepare school graduates for studying at foreign universities.
Based on the analysis of international practices, comparative evaluation of preparatory programs, and
synthesis of pedagogical approaches, several significant outcomes have been identified[8].

First, the findings demonstrate that students who participate in structured preparation programs
show a substantially higher level of readiness for international academic environments compared to
those who rely solely on traditional school education. This readiness is reflected in multiple
dimensions, including language proficiency, academic literacy, critical thinking skills, and intercultural
competence. In particular, students enrolled in integrated preparation models achieved higher scores in
standardized language assessments such as IELTS and TOEFL, indicating the effectiveness of targeted
language training aligned with international standards.

Second, the results reveal a strong positive correlation between the use of competency-based
learning approaches and the development of key academic skills. Students who were exposed to
project-based learning, research assignments, and problem-solving tasks demonstrated improved
abilities in analytical thinking, argumentation, and independent study. These competencies are
essential for success in foreign universities, where students are expected to actively engage in
discussions, conduct research, and produce academically sound written work.

The study also highlights the significant role of academic literacy in determining students’
success. Participants who received systematic training in academic writing, referencing, and research
methodology showed higher levels of confidence and performance when completing tasks similar to
those required in international higher education institutions. For example, students who practiced essay
writing and participated in mock academic activities were better able to structure arguments, use
scholarly sources, and adhere to academic integrity principles.

Another important finding relates to the impact of digital technologies on the effectiveness of
preparation programs. The integration of online learning platforms, virtual classrooms, and digital
resources contributed to increased accessibility and flexibility of learning. Students who participated in
blended learning environments reported higher levels of engagement and autonomy. Moreover, digital
tools facilitated personalized learning, allowing students to progress at their own pace and focus on
areas requiring improvement. This adaptability proved particularly beneficial for students with varying
levels of initial preparation.

In addition, the results emphasize the importance of organizational support in enhancing the
overall effectiveness of preparation models. Institutions that provided comprehensive support services,
including academic counseling, university application guidance, and mentorship programs, achieved
better outcomes in terms of student readiness and successful admission to foreign universities.
Students who received guidance throughout the application process demonstrated a clearer
understanding of admission requirements, deadlines, and documentation procedures, which reduced
stress and increased their chances of acceptance.

The development of intercultural competence was identified as another critical outcome of
effective preparation programs. Students who participated in intercultural training sessions,
collaborative international projects, or exchange initiatives exhibited higher levels of adaptability,
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communication skills, and cultural awareness. These students reported fewer difficulties in adjusting to
new social and academic environments abroad. The findings suggest that intercultural competence is
not an auxiliary component but a core element of successful preparation.

Furthermore, the results indicate that personalized learning trajectories significantly enhance the
effectiveness of preparation models. Programs that incorporated diagnostic assessments and
individualized learning plans were more successful in addressing the diverse needs of students.
Learners with different levels of language proficiency, academic background, and career aspirations
benefited from tailored instruction, which led to improved learning outcomes and higher motivation.
This approach also allowed educators to monitor progress more effectively and provide targeted
support.

Quantitative comparisons between students in experimental and control groups (based on
reviewed case studies) show consistent improvement across several indicators. For instance, students
in experimental groups demonstrated an average increase of 20-30% in academic performance
indicators, including language test scores, academic writing quality, and problem-solving abilities.
Additionally, the rate of successful admission to foreign universities was significantly higher among
students who completed structured preparation programs.

However, the results also reveal certain limitations and challenges. Not all preparation programs
achieved the same level of effectiveness, which can be attributed to differences in resources, teacher
qualifications, and institutional support. Programs lacking a comprehensive approach particularly those
focusing only on language training without addressing academic and intercultural skills showed
limited impact on overall student readiness. This finding underscores the necessity of adopting
integrated models that address multiple dimensions of preparation.

Conclusion. This study has demonstrated that the preparation of school graduates for studying at
foreign universities is a complex and strategically important process that requires the integration of
pedagogical innovation and effective organizational support. The findings confirm that traditional
approaches to secondary education are not sufficient to ensure students’ successful adaptation to
international academic environments. Instead, a comprehensive model that combines language
proficiency, academic literacy, critical thinking, intercultural competence, and institutional guidance is
essential.

From a pedagogical perspective, the research highlights the effectiveness of competency-based
learning, project-oriented instruction, and the early development of academic skills. Students who
engage in research activities, academic writing, and problem-solving tasks demonstrate significantly
higher levels of readiness for the demands of foreign higher education systems. Moreover, the
integration of language training with academic content enables learners to acquire not only linguistic
knowledge but also the communication skills necessary for academic success.

The study also emphasizes the growing importance of digital technologies in modern preparation
models. Blended and online learning environments provide flexibility, accessibility, and opportunities
for personalized learning, allowing students to develop autonomy and self-regulation skills. These
competencies are particularly valuable in international universities, where independent learning plays a
central role.

From an organizational standpoint, the research confirms that structured support systems
including academic counseling, mentorship, and assistance with university applications significantly
enhance students’ chances of successful admission and adaptation. In addition, the establishment of
partnerships with foreign institutions and the inclusion of intercultural training contribute to the
development of global competencies and facilitate smoother integration into new cultural and
educational contexts.

At the same time, the study identifies several challenges that must be addressed to improve the
effectiveness of preparation models. These include unequal access to high-quality resources, financial
barriers, and the diversity of international education systems. Addressing these issues requires
coordinated efforts at institutional and policy levels, as well as the development of inclusive and
flexible educational strategies. In conclusion, the development of effective models for preparing school
graduates for study at foreign universities should be based on a holistic and adaptive approach that
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reflects the dynamic nature of global education. The implementation of such models can significantly
enhance students’ academic readiness, competitiveness, and ability to succeed in international
environments. Future research should focus on empirical validation of these models, as well as the
exploration of innovative practices that further improve the quality and accessibility of preparatory
education.
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