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HNCKYCCTBO COTBOPEHUSA KHMHO:
KAK HEHPOCETH MEHSIOT UHJIY CTPHIO KHHEMATOI PA®OUU

Acenv Kembaesa

Maeucmpanm 2 — 2o kypca «Pescuccypay
Ynueepcumem « Typany

BBICHIAA LIKOJIA « TURAN FILM ACADEMY»
@Dakynemem «L{ugpposvle mexnonocuu u Mckyccmeoy

An”otamusi: CtaThsl WCCIeAyeT BIMSHUE HEWpoceTeld Ha KMHOMHAYCTPUIO, OKyCHpPYsCh Ha
Pa3UYHBIX ACMIEKTaX MPOU3BOJICTBA PUIBMOB. PaccMOTpeHbI HHHOBAIMOHHEIE pa3paOOTKH, TAKHE KaK
HelipoceTh Dramatron 1jisi COTBOpUYECTBa C aBTOpaMH CIICHApUeEB, KuTaiickas HedpoceTh CogVideo
JUTSE aBTOMATUYCCKON TeHepaliyi BUICOPOJIUKOB U MpUMeHeHHe TexHoaoruu Deepfake B BH3yaIbHBIX
a¢¢exrax. Takke OCBEIICHO HCIOJIb30BAHUE HEHPOCETEH B aHAIM3€ JAHHBIX U MPOTHO3MPOBAHUHU
ycrexa ¢uiabMoB, Ha mnpumepe mnaptHepctBa Warner Bros. ¢ Cinelytic. CraThsi mnoquepKHBaeT
PCBOJIIOIIMOHHBIA  TOTEHIIMAN ~ HEHpoceTeii B TBOPYECKOM W KOMMEPYECKOM  acIeKTax
KUHOIIPOHM3BOJICTBA.

Kniouesvie cnosa: HelipoHHBIC CETH, sI3bIKOBBIC Moienu, DeepMind, Dramatron, Plays by Bots,
CogVideo, uckyccrennsiii uaresiekt, NVIDIA, Video LDM, Transframer, Transformer, Make-A-
Video, BbICOKast 4acTOTa KaJApoB, NOKaapoBas reHepanus, Meta, Make-A-Video, Deepfake, deep
learning, ['eneparuBnblie coctszarenbHbie cetd (GAN), crienpddekThl, aHuMaIus NepPCoOHaKeH,
aHaJIU3 JaHHBIX, AITOPUTMBI MauHHOTO 00yueHus, Cinelytic, Tpanchopmarist KuHeMaTorpaduu.

KuHOMHIyCTpUs BCEr/1a CTPEMHIIACh K MHHOBAIMSIM U HCITOJIb30BAHHIO MIEPEIOBBIX

TEXHOJIOTUH ISl CO3/IaHuUs 3aXBaTBIBAIOIIMX M HEMOBTOPUMBIX (puiapbMoB. HecMoTps Ha TO, 4TO
3a TIOCJIEJHHUE JECATHIICTHS WCKYCCTBEHHBIH HWHTEIIEKT, a OCOOCHHO HEWpPOHHBIE CETH, HIMPOKO
UCTIONB3YIOTCSL B TpoIlecce Co3/MaHusl (WIBMOB, JEMOHCTPUPYS TIOTEHIIMAT PEBOJIOIUOHHBIX
W3MEHEHHH, MHPOBOE KHHOCOOOIIECTBO TOJBKO CeHYac Hadalo BCEPhE3 3aJyMBIBATHCS O TOM, Kak
HEHPOCETH MOTYT BJIMSTh HAa PA3JIMYHbIC aCIIEKThl KHHOMPOHU3BOJICTBA, OT CIIEHAPUEB JI0 BU3YAIbHBIX
3¢ deKToB.

Heiipocetu u reHepaius clieHapHeB:

Co31aHNE MHTEPECHOTO M 3aXBATHIBAIOIIETO CIICHAPUS SBJISICTCS OJTHUM W3

BaXHEUIIIMX aCMEKTOB MPOM3BOJCTBa (puiabma. HelipoHHBIE ceTH MOTYT OBITh 3a/ICHCTBOBAHBI B
nporiecce TeHepallMyd CIICHApUEB, aHAIM3HPYsS OrPOMHBIE OOBEMbI TEKCTOBBIX JAHHBIX U3
JIMTEPATypHBIX TMPOU3BEICHHM, (UIBMOB, TEaTPAIbHBIX MHhEC W TEJICBHU3UOHHBIX cepHajoB. [lpu
UCTIOJIb30BaHUU METOJIOB IIyOOKOT0 OOydYeHHUs W 0OpabOTKM MOTYT BBISIBUTH OOIIME CTPYKTYPbI U
CTHJTH, KOTOPBIE HCIIOJB3YIOTCS B YCIEIIHBIX CIICHAPHUSIX.

Kommanus o uckyccteennomy uaTesiekTy DeepMind npeacrasuia HOBYrO

HeiipoceTh TOJ Ha3BaHMeM Dramatron, HCIOJB3YIONIYI0 OOJbININE S3bIKOBBIC MOJCTH IS
COTBOpPYECTBA C aBTOPAaMHU TEATPAIBHBIX NMbEC W CIIEHApWEB. JTa HOBAas TEXHOJOTHUS MPEIOCTABISICT
BO3MOXKHOCTH JIJII B3aUMOJICHCTBUS C aBTOpaMH, TIeHEepallMd TEePCOHAXKEH, CHOKETHBIX TOYEK,
OIMCAHWIA JIOKAIUI U AuanoroB. /i olleHKH yJ00CTBa UCIOIB30BaHUS U BO3MOXKHOCTeH Dramatron
ObUIM TIPOBEJCHBI CECCHU C Y4acTHeM 15 apamMaTyproB M CIICHApHCTOB. B TeueHHe ABYXYacCOBBIX
CECCHIl OHM COBMECTHO COTPYJHUYAIU C HEMPOCEThIO B HAMMCAHWUU CIIEHAPHUEB. JTH HCCIEIOBAHUS
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MO3BOJIMIIN OTPEACTUTh d(P(HEKTHBHOCTh U MOTEHIIMA CUCTEMBI B KHHEMATOTpaduu U TeaTpalbHOM
HCKYCCTBE.

OpHuM U3 ApKUX MPUMEPOB YCIEIIHOTO HCIoIb30Banus Dramatron sisnsiercs

npoekT moxa HasBanuem "Plays by Bots". OguH w3 npamaTyproB B COTPYJIHHUYECTBE C
HelpoceThio co3nan 4 crieHapus, KOTOpbIE MOCIe HHTEHCUBHOTO PEIaKTUPOBAHUS U TIOPAOOTKHU ObUIH
MOCTaBJICHBI B TE€ATPAIbHOE

npeacrasicHue. [1]

Dramatron HarisiiHO EMOHCTPUPYET, YTO Mbl CTOMM Ha IOPOI€ CIHUSHMS YEJIOBEYECKOIO
BJIOXHOBEHHMSI M BBIYMCIIMTEIIBHOW MOLIM B BuUAE Hedpocered. TexHonoruss JaHHOM HEWPOCETH,
IIPEIOCTABISAET BO3MOXHOCTU JUIsl COTBOPYECTBA M OKCIIEPUMEHTOB, U TaKXK€ JIEMOHCTPUPYET
TOTOBHOCTh BCTYIIUTh B JUAJIOT C aBTOPaMH. JTO HE 3aMEHA YEIOBEYECKOTO BOOOPAKEHHS, a CKOpee
MHCTPYMEHT, KOTOPBIN JOMOJHSIET M PACIIUPSET TBOPUYECKHE T'OPU3OHTHI. VIMEHHO HCIIOJIB30BaHUS
JAHHOM HEeHpoCceTH, MOKET NaTh OIIYIIEHHE, YTO Thl paboTaeulb C TAJAHTIWBBIM HAIAPHUKOM B
HCKYCCTBE, KOTOPBI MOMOTaeT PacKpbIBaTh TBOW TBOPYECKUM MOTEHIMAN, MOAKUIBIBAS PAa3IUYHbIC
U7IeH, CIOKETHbIE TOYKHU U, KaK Pe3yJIbTaT, [IOMOTaeT MPEO0I0JIETh CTarHAIUIO0 TBOPYECKOTO Mporpecca.

Heilipocetn u pexxuccupoBaHue:

B coBpemeHHOM MHpe, Iie TEXHOJOTHH HENPEPBIBHO PA3BUBAIOTCS, BIMSHHE HEHMpOCETEH Ha
MPOLIECC PEKHUCCYPhl CTAHOBUTCA BCe O0JIEe 3aMETHBIM.

Kuraiickue crenuanuctel paspabotanm HedpoceTsh mon HazBanmeMm CogVideo, crmocoOHYO
ABTOMATHYECKH TEHEPUPOBaTh KOPOTKHE BHICOPOIHMKH IO TeKcToBoMy omnucanuio. CogVideo,
o0sanaer crnocoOHOCTHIO CO3/1aBaTh BUEO C BBHICOKOW YacTOTOM KaapoB - 32 kajapa Ha 4 CEKyH]IbI
BuUjIco. [2]

CogVideo sBisieTcs KpyMHEHIIMM MpeABapUTENbHO OOYUYEHHBIM IMpeoOpa3oBareieM TEKCTa B
BUJICO B OOIIIEM JIOMEHE, KOTOPBIH nMeeT 9,4 Muinapaa napamerpos. [3]

JIaGopartopus uckyccrBeHHoro untenekrta NVIDIA B Toponrto mpeacraBuiia HeifpoceTs Video
LDM, kotopasi TeHepupyeT BUICOPOJIMKH 1O TEKCTOBOMY omnucaHutio. [IpeBpamas oOuie10cTynHyto
COBpPEMEHHYI0 MOJIeNIb TIpeo0pa3oBaHus TekcTta B wu3o0paxkenne LDM Stable Diffusion B
3¢ (PEeKTUBHYIO U BBIPA3UTEIHHYIO MOJICIIb MPE0Opa3oBaHus TEKCTa B BUIEO € pa3pemieHrem a0 1280 x
2048, a Takke MO3BOJIIET FTEHEPUPOBATH POJIUKHU TTOKAIPOBO. [4]

Komanga yuensix u3 Google npencraBuia HelipoceTh 1moja Ha3BaHueM "Transframer”, xoTopas
o0ajaeT yHHMBEPCAJIbHOM CIIOCOOHOCTbIO T€HEpUPOBaTh KOPOTKUE BHJIEO JaKe€ HMes JOBOJIBHO
OrpaHUYEHHBIH 00BEM IAaHHBIX, K NMPUMEPY, TOIBKO OJHO M300pakeHue. Transframer pabGoraer mo
npunnumny Transformer. OnHako, B JaHHOM ciy4ae, komanna Google ucmonb3oBaiia OrpaHUYECHHBIE
KOHTEKCTHBIE IaHHbIE U3 AHHOTALIMU U BBOJAHOTO M300pakeHUs!, YTOOBI CO3/1aBaTh BUIEO.

B pesymnbrate, "Transframer" co3maer Bumeo, rae BooOpakaemas Kamepa HCCIEAyeT OOBEKT
OpUTHHAJILHOTO M300pa’KeHUs, IEMOHCTPUPYS MHPaBUIbHBIE MPOIMOPLUUU M IMEPCHEKTUBBI, JaKe He
UMesl TCOMETPUYECKUX JTaHHBIX U3 BBOJHOTO H300paskeHusl. [5]

Kopmopamuss Meta Mapka LlykepOepra npencrasuna cuctemy Make-A-Video, kotopast Oblia
OCHOBaHa Ha Iporpecce, JOCTUTHYTOM B TEXHOJIOTMH INpPeoOpazoBaHMs TEKCTa B H300pa’keHHeE,
CO3JIaHHOH JUIs o0ecrieyeHus npeoOpa3oBaHus TEKCTa B BUJeo. CHUcTeMa UCIOJb3YeT U300paKEHUS C
omucanusmMu. Make-A-Video mo03BoNsIeT BOIUIOTUTH B KH3HB CBOE BOOOpa)KeHHE, CO3/1aBas
PUYYAJIUBbIE, €TUHCTBEHHbBIE B CBOEM DPOJI€ BUACOPOJIMKU BCETO M3 HECKOJIBKHX CJIOB MU CTPOK
TEKCTa.

Ha odunmansHoM caiite pasmenieHbl npuMepsl ToToBbIX padoT Make-A-Video. Hax kaxasim
POJIMKOM YKa3aH TEKCTOBBIH 3allpoc, HA OCHOBE KOTOPOr'O OH


https://makeavideo.studio/uk
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co3maBacs. [6]

Bce »tm HelipocerH, cHocoOHBIE T€HEPUPOBATH BUACOPOJIIMKHA IO TEKCTOBOMY OMHCAHUIO,
NPEICTaBISIIOT COOOH TpOpPBIB B MUpE HCKyccTBa W KuHemarorpaguu. OHH JI€MOHCTPUPYIOT
NOTEHIMAT Y BO3MOXXHOCTH HCKYCCTBEHHOTO MHTEIJIEKTa, CIIOCOOHOTO TMpeBpaliaTh CJIOBa B
BU3yaJIbHOE UCKYycCTBO. OJHAKO, BaKHO MOHHUMATh, YTO 3T KOPOTKHE BUACOPOJIMKU HE SBISIOTCS
3aMEHOIl PEXUCCYphl TOJHOMETPaKHbIX (QuibMoB. Ha ngaHHBIE MOMEHT, 3TH HelpoceTu
OpUEHTUPOBAaHbl Ha CO3/laHUE KOPOTKUX U IMPOCTBIX BHJICOPOJIMKOB, HX (YHKIUOHAIHLHOCTH
OTpaHHYEHa M 3aBUCUT OT TEKCTOBOTO onucaHusi. OHU MOTYT OBbITh MOJIE3HBIMU UHCTPYMEHTAMU JJIs
CO3JaHMsI KPATKUX aHUMAalUi, PEeKJIaMHBIX POJMKOB WU BU3YaJbHBIX WUIIOCTPAalUN K TEKCTaM, HO
OHH HE CITIOCOOHBI 3aMEHHUTH CIIOKHBIA MPOIECC PEKHUCCYPHI B TOTHOMETPAKHBIX KWHOKAPTHHAX.

Pexuccypa Bkio4daeT B ce0si MHOKECTBO acIlleKTOB, TAKMX KaK CO3JIaHHE XapaKTEepPOB, Pa3BUTHE
CIO)KeTa, paboOTy C aKTepaMu, BU3YaJbHBIA CTHWJIb MU MHOTO€ Jpyroe. DTO TBOPUYECKUH Mpoliecc,
TpeOyIOMMi TIIyOOKOTO MOHMMAHHS YEJIOBEUSCKUX SMOIMKA W 4yBCTB. HelipoceTd He CIIOCOOHBI
CO3/1aTh YHUKAIbHYIO XYJ0KECTBEHHYIO KOHIICTIIUIO, KOTOPasi XapaKTepu3yeT PexKUCCEPCKYI0 padoTy.

Heiipocetu u BuzyanbHbie 2PPEKThI:

HckyccTBeHHBI HWHTEIUIEKT W TIIyOOKoe o0OydeHWe, WCIoNb3yeMble B  HEHpOCceTsX,
PEBOJIOIMOHU3UPOBAIA TIPOIECC CO3/aHUsl BU3yalnbHBIX d(pdexkroB. OHM Ham BO3MOXKHOCTD
co3zaBaTh 00Jiee PEATMCTUYHBIX W 3aXBaTHIBAIOUINX MEPCOHAXKEH, ymydmaTsh crnemd(dexTsr n naxe
ABTOMATHU3UPOBATh P 3aJay, paHee TPeOOBABIIMX 3HAYUTENBHBIX YCHWJIMM U BpeMeHU. ITa
TEXHOJOTHSl TaKXe pacHIMpseT TPaHUIBl KPEaTUBHOCTH, IO3BOJSS XYAOKHHUKAM U PEXUCCEpaM
BOILIONIATH CBOM MPEACTABIEHUS C 00Jiee BEICOKOH CTETEHBIO pean3Ma.

Deepfake - 310 TexHOJIOTHSI, HCIOJB3YIOIIas r1ybokoe o0ydenue (deep learning) mas co3maHus
¢danbmuBbIX ((PEHKOBBIX) MYJbTUMEAUMHBIX KOHTEHTOB, TAKMX KakK BHUJEO, ayJu0 M H300pakeHus,
KOTOpPBIE BBHITJIAIAT U 3BYYaT KaK HACTOSIIME, HO (PaKTHUECKU SBIISIOTCS CHHTETHYECKUMHU. TepMuH
"deepfake" mpousomen ot coueranus cioB "deep learning" u "fake" (deiik, mognenka). [7]

Bosmoxuoctu deepfake Brirouaror:

Coznanue peanuctuunbix Jull: Deepfake mo3Bonsier crenepupoBaTh BHUEO, HA KOTOPOM JIMILO
4eJI0BEKa 3aMEHEHO Ha JIMLIO JIPYToil IMYHOCTH, U TIPU 3TOM BBITJISIIUT YOS TUTENBHO.

Wmutanust tomoca: TeXHONOTHS MOXET OBITh HCIOJBb30BaHA IS CO3MAHHS (DajbIIUBBIX
ayJIM03anucei, UMUTHPYIOLIUX T0JI0ca KOHKPETHBIX JIFO/IEH.

Coznanne napoauii u mytok: Deepfake mosker mcmonb3oBaThCs AJisi CO3MaHHUS KOMHUYECKUX U
napaJoKCaNbHBIX BU1€0, IEPEHOCs O0JIMK OJTHOTO YEJIOBEKA Ha IPYToro.

OCHOBHOW TEXHMUYECKUI WHCTPYMEHT, Jexaumuii B ocHoBe deepfake, - 3T0 reHeparuBHBIC
coctsazarenbHbie cetd (GAN)

GAN, mo3BOJAIOT CO3[aBaTh MOTpsCAIOUINe BU3yalbHbIe 3((EKThI, BKIIOYAs peaUCTUYHbIE
cnem$GHEeKTh, aHUMAIHIO TIEPCOHAXKEH M OKPYKAIOIIYIO Cpey, KOTOPhIE PaHbIIEe TPEOOBAIN JTOJITHX
Y JIOPOTOCTOSIIIMX YCUIIHM.

GAN cocrouT H3 [JBYX CETEH: TreHeparopa W JUCKpUMHUHaTopa. ['eHeparop co3maer
CHHTETHUYECKUH KOHTEHT, & JUCKPUMHHATOP CTAPAETCS ONPENIEINT, SIBISIETCS JIM KOHTEHT HACTOSIIIM
win noaaensHbM. [lponecc o6yuenns GAN 3akitoyaercss B TOM, YTO T€HEPATOp U JUCKPUMHUHATOP
COBEpPILEHCTBYIOTCSl Yepelol HTepauuil A0 TeX MOop, MOKa TeHepUPyeMblii KOHTEHT HE CTaHeT
MaKCHUMAaJIbHO PEATUCTUYHBIM U HEOTIMYMMBIM OT HACTOSIIETO. [8]

Heiipocetn u Bu3yanbHble 3()(PEKTbl MpPeACTaBISAIOT COOON 3axXBaTHIBAIOIIMA M JUHAMHYHO
Pa3BUBAIOMIMNCS acCMeKT KuHemarorpaduu W MYJbTHMEIUHHBIX HWCKYyCCTB. OTH JBa MHpa
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B3aMMOJEHCTBYIOT, CO3[aBasi HOBBIE BO3MOXKHOCTH M BBI3OBBI JUIS COBPEMEHHBIX XYAOKHUKOB U
CO3/aTeIe KOHTEHTA.

OnHako HCIIONB30BaHME HeipoceTeil B BHU3yalbHBIX 3(PQeKTax Takke BCTpEYaeT BBI3OBBI U
BONpPOCHL. Bpemsi OT BpeMeHHU MNOSBIAIOTCA OOCYXIEHHMS O TOM, KaK HCIIOJIb30BAaHUE TEXHOJOTHH,
Takux Kak deepfake, MokeT MOBIUATH HA JOBEPUE K BUACO3AIKICIM U H300paXKEHUSAM.

Heiipocern u nporso3upoBanue ycrnexa (uibma:

Heilpocetn Ttakke MOryT OBITh MCIIOJIB30BaHbl JJIsl AaHAIM3a JAHHBIX M IIPOrHO3UPOBAHMS
YCIEUIHOCTH (MIbMa. AJTOPUTMBI MAIIMHHOTO OOyueHHs, OOydYeHHbIE Ha JAHHBIX O MPOILIBIX
KaCCOBBIX cOOpax, KaHPOBBIX MPEANOYTEHUSAX 3pUTENCH U APYTUX (PaKTOpax, KOTOPbIE MOTYT J1aBaTh
NpEJCTaBICHUE O TOM, KaKOM (WIbM HMEeT NOTEHIMAl IMPHUBJICYb OOJbINE 3pHUTEICH U CTaTh
KOMMEPUYECKHUM YCIIEXOM.

B suBape 2020 roma Warner Bros. o0wsBuna o maptHepctBe ¢ Cinelytic, MolonpiM u
HNEPCHEKTUBHBIM CTApPTAIlOM, CHELMATU3UPYIOIMMCS Ha aHAJIM3€ JAHHBIX U MALTMHHOM OOY4YEeHUU IS
KMHOIIPOU3BOJCTBA. OJTO COTpyJHMYECTBO momorio Warner Bros. BHeApUTh HOBBIE NOJIXOJbI B
IUTAHUPOBAHUE U YNPABICHUE ChEMKaMU, ONUPAsICh Ha aHAINU3 OOJIbIINX 00BEMOB JIaHHBIX.

MamuHHOoe 00ydeHue J0Ka3aio CBOK CIIOCOOHOCTh TpaHC(HOPMUPOBATH PA3IUYHBIE 00JIACTH, U
kuHemarorpadus He uckimodeHne. OmHuM U3 riaBHBIX AocTwkeHwuid Cinelytic Obuta crocoOHOCTH
AQHAJIN3UPOBATh OTPOMHBIE OOBEMBI JAHHBIX O MPEABIAYIIMX (QHUIbMax, UX OrOJKeTax, XaHpax,
aKTepax M ycnemHocTd. Vcnonb3ys alnropuT™Mbl MalllMHHOTO 00y4YeHMs, CTyAUs MOIJIa JieiaTh Oolee
000CHOBaHHBIE PELICHUS O OFOJKETE, MAPKETUHI'C U PACIIMCAHUH CheMOK. [9]

Ucropus corpymaudectBa Mexay kuHocryaueit Warner Bros. u crapramom Cinelytic sBiisiercst
YAUBUTEIBHBIM IPUMEPOM TOrO, KAaK MAIIMHHOE OOy4YyeHHE M aHaJlu3 JaHHbIX [POHHUKAIOT B
UHIYCTPUIO KHHO U MOTYT PaJUKAIbHO M3MEHUTH CIOCOO CO3JaHUS M MPOABIKEHUS (HIBMOB. JTO
NapTHEPCTBO MOJYEPKUBAET, HACKOJBKO MOUIHBIM MHCTPYMEHTOM MOTYT CTaTh aJlOPUTMbI
MAaIIMHHOTO 00y4YeHHs, OCOOCHHO B KOHTEKCTE aHallM3a U MPOrHO3UPOBaHUs ycrexa Guiabma.

AJTopUTMBI MalIMHHOTO 00y4eHHs, 0OOy4YeHHbIE Ha OTPOMHBIX 0ObeMax JaHHBIX O (UiIbMax,
MOTYT BBISIBUTb CKPBITHIE 3aKOHOMEPHOCTM M TEHIEHLMUH, KOTOpPbIE MOTYT IIOMOYb CTYIHSAM
IPUHUMATh 000CHOBaHHbIE pemieHus. OHU MOTYT MpEeJCKa3bIBaTh, KaKHE JKaHPbl U CLHEHAPUU MOTYT
UMETh HauOOJIBIINI KOMMEpPYECKHI MOTEHIMall, ONITUMU3UPOBATh OIOJKET MPOU3BOJCTBA, a TAKKE
pa3pabarbiBaTh 3(pPEKTUBHBIE CTPATETMH MAPKETUHTA U JUCTPUOYLIUH.

OCOo6EHHO Ba)KHO, YTO 3TH aITOPUTMbI MOTYT aHAJIM3UPOBATH OOJIbIINE 00BEMBI JTAaHHBIX OBICTPO
U 3G PEKTUBHO, YTO MO3BOJIIET CTYAMSIM pearupoBaTh Ha U3MEHEHHs B PHIHOYHBIX YCIOBHAX U BKyCax
3pUTENEH.

Takum oOpa3oM, MBI BHJIUM, YTO HEWPOCETH HEMPEIOKHO HW3MEHUIU HHIYCTPHUIO
KMHEeMaTorpaguu, NepeocMbICIINBas TPAIUIIMOHHBIE acTIeKThl co3anus ¢puibMoB. Bee aTo nmpuseno k
co3aHMI0 OoJjiee MHHOBALMOHHBIX KHMHEMarorpaduieckux mpousseneHuil. OmHAKO HEHPOCETH HE
MOTYT 3aMEHUTh TBOPUYECKHI T'€HUH YEIOBEUYECKMX MACTEPOB UCKYCCTBA.

Benukuii kxuHemartorpad, co3iaBaeMblii pyKaMH JIOJIEH, - 3TO MCKYCCTBO, KOTOpoe ObeTcs B
KaKJOM KaJipe, OBIIIUT B KaXJIOM MOMEHTE, I'Jleé B KaKJOW KaJpoBOW JETalM 3aKJIIOUYEHA 4acThla
JyIY, CTPACTH U BIOXHOBEHHMSI.

Kaxnpiii ¢unbM - 3TO roioc pexuccepa, akTepoB, CIEHAPUCTOB, W MHOTUX JIPYTHX,
paboTaronx BMecTe, YTOOBI CO3/aTh Maruio KuHO. OHM JHapsAT HaM BO3MOXHOCThH IEPEKHUBATH
MPUKITIOYEHUS, BIIOOISTHCS, JIAKaTh U CMEATHCS, OHU TOMOTaloT HaM TOHUMAaTh MUP U ce0sl ¢ HOBOU
[ITyOUHOM.
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AADPDY3UAIBIK APAJIACY KE3IHAE YINHKOMIIOHEHTTIT'A3 JKYHUECIHJIET'T
KOHIEHTPAIMAHBIH KAHAJI ¥3bIH/IbIT'bl BOUBIHIIIA TAPAJIYbI

Ilepoedexk Mycnuma Kaiicankwizol

2 Kypc mazucmpanmat,

Canaeea Paiixan Mamaiikbizol

1 kypc mazucmpanmeul,

Fourvimu scemexuii: Mykameoenkwizol Benepa
Qu3UKaA-MaAmMeMamuKa uLIbIMOAPbIHBIY KAHOUOAMbL, O0YeHm
Abaii amvinOazel Kazax yimmulK nedazo2uxkaibly YHUgepcumenmi,
Kaszaxcman, Anmamul K.

AHHOTAIUsA. OPTYpIi OacTamkbl KypamJarbl YIIKOMIIOHEHTTI ra3 KOCMAChIHIIA H30TEPMIIIK
mubdysua kesinae uddy3usablK KaHan OOMbIMEH KOHIICHTPAIMSHBIH Tapalybl KapacThIPbLIAJIbI.
"uddy3ns-KkoHBeKIHA" aybICybl OPBIH aJaThIH Kyhenepae auddy3nsuipik kKaHan O0HBIHAA ChI3BIKTHIK
e€MeC KOHIICHTpAIHs Tapallybl aiia 601ybl MYMKIH €KEeHAIr KOPCETIITeH.

OpTYpJIi KypaMJarbl YIIKOMIIOHCHTTI Ta3 KOCHAJAPBIHAAFbl HW30TCPMUSIIBIK IUPPY3USTHBI
3epTTey [1, 2] *xanmbel MaccaanMacyabl €19yip KYIIEHTeTiH KOHLIEHTPALUSAIBIK KOHBEKIIUSHBIH Maiaa
00y MYMKIHIITiH KepceTendi. YIIKOMIIOHEHTTI ra3 Kocmajapbl YIIiH AUQQPY3UATIBIK TEHACYJIEp
JKYMECIHIH WICNIiMi allbIHBIN, eKikonba omicteri AuGQy3usIbIK KaHal apKbUIbl KOHLIEHTPALUSHBI
CBI3BIKTBIK €MeC Tapajly MYMKIiHAiriH kepcerti [3]. EH ylkeH MoONeKymaiablKk Maccachl Oap
KOMIIOHEHTTIH 0acTamnkpl KOHLIEHTPALMACH >KOFapblUlaFaH calblH AUPQY3UsIIbIK  KaHAJIAFbl
KOHIICHTPAIIUSHBIH CBI3BIKTHIK €MeC Tapallybl Oaiikananmbl. lmriHapa KOHIICHTpAIUs MOHAEpI YIIH
mubdy3us TeHIeyNepiH IIenryJe KOOpAMHATAHBIH HKCIIOHEHIMAIAbl Myluenepi Oonamgsl. by
KaHAJJIBIH Y3bIHJIBIFBI OOWBIHINA KOHIICHTPAMUSIIAP/IBIH CHI3BIKTHIK €MEC TapalyblHA OKeNe/li, MYH/a
epeKlle apajacy pexumMepl naiga conaasl [4].

Bbyn sxympicTBIH MakcaTsl "Au@Qy3us-KOHBEKIUA" aybICybl OpBIH anaTblH AUPQPY3USIBIK
apanacy Ke3iHJie YIIKOMIOHEHTTI ra3 »KYHeciHeri KaHall Y3bIHIBIFBl OOMBIHINA KOHIIEHTPALIUSIAPIBIH
TapaxybIH 3epTTey OOJIBIT TAOBIIAIBI.

1-cypetre opTypsi 6actankel KoHieHTparusuiapsl 6ap Hz (1)+C0O2(2)-Ar(3) yIuKoMIOHEeHTTi ra3
Kyheci ymiH Iud@y3UATbIK KAaHAIIBIH  Y3bIHIBIFBI  OOMBIHINA KOHIIEHTPALMSHBIH  Tapaltysbl
KepceTinreH. D23<<D12,D13 xarnaiinapaa KOHIEHTPALUSHBIH Tapalybl alTapibIKTall CHI3BIKTHIK €MeC
6omysl kepek. KapacTwlpbuiblll OTBIpFaH >kKyile yinH uddy3us KIPOUIMEHTTepiHIH MoHAEpI

kernecizeit: D12=0,68x10*M? cex? |, D23=0,149x10“m? cex? , D1z = 0,85x107*m? cex™®

1 I
c1(d 073 c1() 07
CQ(Z} 0.5 /’/ ":2(2) 0.8
c3(2 Pl c3(2) N
T 025 — 025 — -

_—
P = ‘__r_.-—ﬁ_
0 0.05 0.1 0 0.05 0.1
L L
a) 9)
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1=
g0 075
c2(z) 0.5
c3(z)
T n2s
i
—_ ] -
0 0.05 0.1
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0)

1-cyper. H2 +CO2 — Ar xyiieci yIIiH KaHaJI Y3bIHIBIFBI OOMBIHINA KOHIEHTPAUSIIAPBIH Tapailybl. 1 =
298,0K, L =70,05-10° m, r =3-10"° m.
a) 0,369H2+0,604CO2 —Ar, 9) 0,594H2+0,406CO2 —Ar, 6) 0,786H2+0,216CO2 —Ar.

1-cypeTTeH KOpiHINl TypFaHMail KaHAIIBIH Y3BIHABIFBl OOWBIHIIA KOMIPKBIIIKBII Ta3bl MCH
aproH  KOHIEHTPALUSACHIHBIH  CBI3BIKTBIK ~ e€Mec  Tapainybl  Oaiikamanel.  KommoHeHTTep
KOHIICHTPAIUSCHIHBIH KaHAIIBIH Y3BIHIBIFEI OONBIHINA TapaTybl Ta3fgapbl apalaCTBIPYIbIH SPEKIIe
PEKUMICPIHIH KOPIHICIH pacTai/ibl, al KOHBEKTHBTI TYPAKCHI3JIBIK T'PaBUTAIUSIBIK KOHIICHTPALIUS
KOHBEKIIMSICBIMEH Oipre ®Kypei.

Ocpinaiiima, 3epTrey KBa3HCTAMOHAPNBIK H30TEPMIIK YIIKOMIIOHEHTTI JU(y3UsSHBIH
epekenirt AuQQy3usIbIK KaHAIIBIH Y3bIHIBIFBl OOMBIHIIIA KOMIOHEHTTEP/IIH KOHILIEHTPALUSICHIHBIH
CBI3BIKTBIK €MEC Tapaly MYMKIH €KE€HIH KOpCeTeIl.
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3KOJIOTMYECKHUM POCT: KAK YUEBHBINV KYPC MEHAET MBIIIJIEHUE
MKOJIbBHUKOB

Acanoea Kanwaim Kanviuesna
Medswcoynapoonwiti Ynueepcumem Acmana
Kaszaxcman, . Acmana

AHHOTaUs1. DTa CTaThsl PACCMaTPUBAET BAKHOCTh BHEJIPEHMSI SJIEKTUBHOT'O Kypca 110 SKOJIOTHH
B 00pa3oBaTeNbHBI IMpoLEcC JUIsl YYEHUKOB 7 KJaccoB. MBI pacCMOTpUM CTPYKTYpy Kypca,
OXBATBIBAIONIYIO IIMPOKUI CIEKTP TEM, OT U3MEHEHHsI KJIMMaTa J0 yCTOMUYMBOTO MOTPEOUTENbCTBA, U
IIPEIOCTABIIONLY0 YHUKAJIBHBIE BO3MOKHOCTH JUIsl aKTUBHOTO BOBJICUEHHS YYaIMXCS B pELICHHUE
IKOJIOTHYECKUX MPOOIIEM.

Cratpsl OCBEIIAaeT YCHEIIHBIM ONBIT NPOBEACHUS Kypca, BKIIOYAas BUPTyalbHBIE TYpbl IIO
3aroBeIHUKaM W TIPUPOJIHBIM pe3epBaTaM, MPOEKTHbIE pabOThl, U aKTUBHOE y4YacTHE YUYEHUKOB B
9KOJIOTMYECKUX MHULIMATHBAX. Takke MOIHMMAETCsl TEMA, B KOTOPOM YYMTEIsI MOTYT CIIPaBIATHCS C
npobiieMaMu B pealu3ali Takoro Kypca M KaKue TEXHOJIOITMH MOTYT HCIOJb30BaThCSA IS
oOoraiieHust 00pa3zoBaTeIbHOIO OIbITA.

KuroueBble cj10Ba : 5K0OJI0THS, SKOJIOTHYECKas KyIbTypa, JJIEKTUBHBIN KypC 0 3KOJIOTHH.

Cunraercs, yT0 (HOPMUPOBAHHE SKOJIOTUYECKOW KYJIBTYphl — 3TO EIMHCTBO PEIICHUS Tpex
npoOjeM: IIHPOKOE pPa3bACHEHHE TUOEIbHBIX TOCIEACTBUN 3arps3HEHHUs Cpeibl OOUTAHHUS;
UCIIOJIb30BaHUE SKOJOIMUYECKOT0 IOAXO0Ja K OpraHu3aluy SKOHOMHMKM U Jpyrux cdep >XKU3HU U
JEATEeIBHOCTH 00ILIecTBa; (OPMHUPOBaHUE dKOIOrHYeckoro co3Hanus [1] . Takum oOpasom, perieHue
HKOJIOTMUYECKUX MPOOJIEM BCELENO 3aBUCUT OT Pa3BUTHUS 3KOJOTMYECKOW KYyJIbTYpPbl U OCO3HAHHOCTH
yesoBedecTBa. Pa3zBuTue KyJabTypHBIX KauecTBa B YEJIOBEKA JTOJDKHO HAUYMHATHCSA C paHHUX jeT. Ha
CerOAHsIIHEE BpeMs BO MHOTMX JAUCHUIUIMHAX oOpa3oBaHMsI TNPAKTUKYETCS COBMEILIEHUE
€CTECTBEHHBIX HayK C 3KOJIOTUEH.

B pamkax NOCTOSIHHO MEHSIOLIErocsi 00pa3oBaTENbHOIO KOHTEKCTAa, BAXKHOCTb BKJIIOYEHHUS
COBPEMEHHBIX M aKTyaJbHBIX T€M B yueOHBII IJIaH CTaHOBHUTCSA Bce Oojee sBHOH. B sTom caere,
HOBBI 3JIEKTHUBHBIA KypC IO 3KOJOTMH, pa3pabOTaHHBIA CHENUANbHO AJI ydaluxcs 7 KIJIaccoB,
npezcTaBisieT cO00 MHHOBAIIMOHHOE U BIOXHOBJISIOIIEE TONOIHEHNE K Y4eOHOI porpaMMe.

[Iporpamma npenycMaTpuBaeT O3HAKOMIICHUE YUYalIUXCsS ¢ XMMUYECKOM HayKOW B 7-OM KJlacce.
XuMHs — HayKa SKCIEPUMEHTaJIbHAs, a UMEHHO IICUXOJIOTHYecKre ocoOeHHocTu aered 12-13 et —
BBICOKAsl MCCIIE€AOBATEIbCKAsl AKTUBHOCTh — IO3BOJIAIOT TpelaTh pe3yjibTaTaM 3SKCIIEpUMEHTa
UH/IMBUYaIbHYI0 SMOIMOHAIBHYIO OKpacKy. 3HaKOMCTBO ¢ XMMHUYECKMMHU BellecTBaMHU (MHOTHE U3
KOTOPBIX H3BECTHBI B OBITY), MNEPBbIE CAMOCTOSTENbHO IPOJICTAHHBIE OIbBITHl YJOBIETBOPAIOT
NOTPeOHOCTH y4allluXcsi B MCCIE0BATENIbCKOM EATEIbHOCTH, CIIOCOOCTBYIOT Pa3BUTHIO MHTEpeca K
npeaMeTy Ha (OHe SIPKUX SMOLMOHAIBHBIX ePeXUBAHUMH.

JlaHHBIN KypcC NO3BOJIAET aKTyaJIM3UPOBAaTh XMMHYECKHE 3HAHUS Y4YalIUXCs, MOJY4YEHHBIE Ha
ypOKax MpHUpPOJAOBECHUS, €CTECTBO3ZHAHUS. TaKkol MOaX0/ MO3BOJISIET YMEHBIIUTH MICUX0JI0OTHYECKYIO
Harpy3Ky Ha ydyalluxcs C TOSBICHMEM HOBOro mnpeamera. llapamnensHo mnpoBoauTcss uues o0
UHTETPUPYIOLIEH PO XMMHUU B CHCTEME ECTECTBEHHBIX HAyK, 3HAUMMOCTH 3TOr0 IMpeaMera s
YCHEIHOr0 OCBOEHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH.

VY yuammxcs (GOpMHUPYIOTCSI 3HAHUSI O BEIIECTBAX, KOTOPbIE HAC OKPY)KAaIOT B TOBCETHEBHOM
XKHU3HU. PackpeiBaeTcsi poib XUMHM B TO3HAHUM HOPUPOABI M OOECHEeYeHMH >KU3HU OOIIeCTBa.
VYyamuecss npuoOpeTaoT NepcoHalbHbIe XUMUUECKHE 3HAaHUS JJIs IPAaBUIILHON OPUEHTAllUU B JKU3HU
B YCJOBUSAX YXYALICHHUS SKOJIOTMYECKON o0cTaHOBKH. JlaHHBIM Kypc CHOCOOCTBYET pPa3BUTHIO
BHYTpEHHEH MOTHBAIlMM YYEHHKA, IOBBIIICHHIO HWHTEpeca K U3YUYEHHUIO XHUMHUH, Pa3BUTHUIO
HKOJIOTMUYECKOM KYJIbTYpBI yUalIUXCS.

[lenu kypca:
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®opmupoBanue 0a30BBIX MOHATHIA SKOJIIOTUH: Pa300p OCHOBHBIX MOHATHIA, TAKMX Kak Ouocdepa,
sKOCHCTEeMa, OMOpa3HOOOpasue, U IPYTuX, AJisk MOHUMAHUS CIOXKHBIX B3aUMOCBSI3€H TIPUPOIBI.

[Tonnmanue 3KoJIOrHYEeCKUX TpoOseM: M3ydeHne OCHOBHBIX JKOJOTHUYECKHX IMPOOJIeM, TaKHX
KaK 3arpsi3HCHHE BO3yXa M BOJbI, BRBIMUPAHUE BUJIOB, H3MEHEHUE KJIMMAaTa, U pa3paboTka criocoOoB
WX pPEIICHUS.

CTuMyIIHpOBaHHUE 3KOJOTUYECKOTO MbIuIeHUs: OOy4YeHNe yJamuXxcsl aHANM3Y 3KOJOTHYECKHIX
CUTyallui, BBIABICHUIO MPUYMH W CIEACTBUN, a TaKKe pa3paboTKa MPAKTHUYECKUX PEIICHUN I
VIIYYIIEHUS IKOJIOTUISCKOW 00CTaHOBKHU.

PazBuTne oTBEeTCTBEHHOTO MOBeAeHUs: BocnuTanue y ydalmuxcsi 4yBCTBa OTBETCTBEHHOCTH 3a
COXPaHEHHE OKPYKAIOMICH CPeJibl, MOAIEPKaHNe IKOJIOTUISCKH YUCTOTO 00pasa KU3HHU.

CrtpykTypa Kypca:

[Iporpamma kypca

Tema 1.BBenenue B kypc

Tema 2. XuMus ¥ TOBCEAHEBHAS )KU3Hb YEJIOBEKA.

Tema 3. Xumus ¥ NPOU3BOACTBO.

Tema 4. XuMus U celIbCKOE X03SIHCTBO.

Tema 5. Bona.
Tema 6 XuMHSA U DKOJIOTHA.
Tema 7. Opranuszm qeJJ0BeKa KaK XUMUYECKas naboparopus.

OcHOBHBIE MOMEHTBI Kypca 3aKI0Yal0TCsl B TOM, YTO KypC CTPEMHUTCS CO3/1aTh Y YUalllUXCsl IPOYHbIE
OCHOBBI B JKOJOTMYECKOM TI'pPaMOTHOCTH, NPEAOCTABIAS YINIyOJEHHOE IOHMMAaHUE KIIIOUEBBIX
TEPMHHOB U IPUHLUIIOB, TEM CaMbIM CTaBUT aKIEHT HAa 0a30BBIX 3KOJOTUUECKUX MOHITUSIX.

PazHooOpa3Hble MeTo/bl OOy4YeHMs COYeTaloT B cebe JIeKUMH, MPOEKTHOM JesTeIbHOCTH,
IIPAKTUYECKUX 3aHATHI U dKCKYypCUl 00ecreunBaeT pa3HOCTOPOHHEE 00yUYEeHHE, O3B0 yUallluMCs
OCBaMBaTh MaTepHall B Pa3JIMUHBIX KOHTEKCTaX. DOKyC Ha MPAaKTUYECKUX PE3yJbTaTaX CTaBUT CBOEH
LIEJIbI0 HE TOJIBKO Iepefady TEOPETUYECKUX 3HAHUN, HO M CTUMYJIMPOBAHME YYallMXCSl K aKTUBHOMN
POJIM B PELIEHUH KOJOTMUYECKUX MPoOsIeM depe3 ydacTHe B IPOEKTaX U UCCIEOBAHUSAX.

@oKyC Ha MPAKTHYECKHE 3aHATHS U JKCKYpCHM, HANPABICHHBIC HA BOBJICUCHUE yYalllUXCA B
peabHbIe CLEHAPUU IIOMOTal0T YYEHUKAaM B Pa3BUTUU DKOJIOTMYECKOW KYJIbTYpBI, KOTOpask BKIIOUYAET
B ce0s1 MOCeIIeHNEe MPUPOAHBIX 3aII0BETHUKOB, yUYaCTHE B IPOEKTAX MO YJIyUIIEHUIO MECTHOU Cpesibl U
IIPOBEICHUE DKCIIEPUMEHTOB, IEMOHCTPUPYIOILMX YKOJIOTUYECKUE MTPOLIECCHI B IEHCTBUH.

B nononHeHMe K yCHENIHOW peanu3aluy DJIEKTUBHOTO Kypca II0 DKOJIOTHH IS 7 KJIAcCOB,
Y4EeHUKH MKoibl-nuied NelS ropona AcTtana 1moja HallMM pyKOBOJICTBOM YYacTBOBAJIM B Pa3IMYHBIX
HKOJIOTHUECKUX YeNJIeH/KaxX, (opyMax M MHUIMATHUBAX, YTO JOIMOJHHUTEIBHO MOJYEPKHYJIO HX
BOBJICUEHHOCTh B MPOOJEMATHUKy COXPAHEHHUS OKpY’Kalolled cpelbl. YUEHUKU MPHUHSUIM y4acTue B
DKOJIOTMUECKOM YEJUIEHDKE «3eneHblid YeruleHk», HalpaBICHHOM Ha CHI)KEHHE HCIOJIb30BaHUS
IUIACTUKOBBIX M3JENUA B TIOBCEAHEBHOM JKU3HM. OTO TMPHUBEIO K 3aMETHOMY CHMIKEHUIO
UCIIOJI30BaHUs OJHOPA30BbIX IUIACTUKOBBIX TOBAPOB B ILKOJIE.

HekoTopsie yuamuecs co3aanu SKOJIOTHUYECKH KiIyO BHYTPH LIKOJIbI, OPIraHU30BbIBas BCTPEUH,
o0cyX/asi TeKylue mpoOieMbl U pa3padaTbiBasi HOBbIE MPOEKTHI 10 OXpaHE OKPYXKAIoLIeH cpebl.
Takxe, ObLTM MOJ Hallel MHUIMATUBOM YUYEHUKHU MPOBEIH CEPHUI0 SKOJOTUYECKHUX MEPOIpUSATUH B
paMKax IIKOJBbHBIX M BHELIKOJIBbHBIX MeponpusaTuil, Hanpumep, "lenp 3emmn", "Uucteii Bozayx -
3noposse IIKkombl", mpuBiIeKas BHUMaHUE YYEHUKOB U POAUTENIEH K BOIPOCAM HKOJIOTHH.

VY4yacThe yYEeHUKOB B pa3IMUYHBIX SKOJOTMYECKHX YeICHIXKaX, (opymMax M HHHMIHMATHBAX
JOTIOTHUIIO UX O0yUYeHHUE Ha 3JIEKTUBHOM Kypce MO SKOJIOTHH. DTH OMBITHI HE TOJBKO MOTYEPKHYIH UX
AKTUBHOE BOBJICYCHHE B pPEIIEHHE SKOJOTMYECKHX NpoOJeM, HO M TMOATBEPIMIM HUX TOTOBHOCTh
MPUHUMATh OTBETCTBEHHOE y4acTHe B CO3JaHUH YCTOHYMBOIO Oy TyIIEro.

IIpoBeneHue 3IEKTUBHOIO Kypca II0 SKOJOTUU CTOJKHYJIOCH C OIPEACICHHBIMU TPYAHOCTSAMY,
HO Ka)kJasi U3 HUX ObljIa MPE0/I0JIeHa ¢ TBOPUECKUM U PEIIUTEIbHBIM MOIX0J0M. DTH MPOOIEMBbI JIUIIb
NOJUYEPKHYJIM BaKHOCTh THOKOCTM M ajanTalud B 0Opa3oBaTeNbHOM IIpolecce, a Takke
NOJYEPKHYJIM, 4YTO JaXe OrpPaHWYEHHBbIE pPECypchl HE MEIAlT CO3JaHHI0 3((EKTUBHOIO U
yBIIEKATEJIBHOT0 O0ydvaromero. OrpaHu4eHHBIA JOCTYI K HKOJOTHUYECKUM YYeOHBIM pecypcaMm H
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MaTepuajaM TOJTOJKHYJIO HAac HCIOJIb30BaTh OHJIAMH-pECcypChl, NMpHBIEKas WHTEPAaKTUBHBIC BeO-
CalThl, BUACOYPOKH U BUPTYaJIbHBIE JCKIUH I 00OTallleHHs MaTepuaa.

Tpyanoctu B mpoBeneHud 3()(EKTHBHOW OLEHKH 3HAHMA M MOHHUTOPHHIE IMPOrpecca Mbl
UCITIOJIb30BAIM  Pa3HOOOpa3HbIE METObI OIICHKH, BKJIIOYas MHOPT(OIMO TMPOEKTOB, SK3aMEHBI M
00paTHYIO CBSA3b, YTOOBI MMOJYIUTH KOMIUICKCHOE MPEACTABICHHUE 00 ycrexaxX yJIanmuxcs.

Mbl  mpeojmoniend TPYIHOCTH B OpraHU3alMd dIKCKYpCHH B CBA3M C  OIO/KETHBIMH
OrpAaHUYCHUSAMH TEM, OPIraHM30BBIBAIM BHPTYyaJIbHbIC AKCKYPCHH C HCIOIb30BAaHUEM OHJIAWH-
peCypcoB M TOCTEBBIX  JIGKIMi  9KOJIOTOB.  HeKkoTopble  3alOBEIHUKH,  YIPABISCMbIC
PUPOTOOXPAHHBIME OPraHU3AIMAME, MPEIOCTABISIOT BUPTyajbHbIE TYpPbl Ha CBOMX BeO-caiiTax.
Hampumep, The Nature Conservancy Mo>KeT MpeIoCTaBiIsTh moJo0HbIe pecypchl. National Geographic
UHOTIa MTPEOCTABIISIET BUPTYAIbHBIC TYPhI U MYJIbTUMEIMUHBIA KOHTCHT O Pa3IMUYHbBIX 3alI0BEIHUKAX
U IPUPOAHBIX pe3epBaTax B PAMKAaxX CBOMX IIPOEKTOB M HCCJIECAOBAHMM. YKa3aHHbIC OpraHU3allUU
3HAYUTEIBHO OOJerYmin Hamry paboTy. YUeHHKH ObUIM BJOXHOBJICHBI M OOCYIHJIM O CO3JaHHH
aHaJIOrMyHeIX TypoB B Kazaxcrane.

DJNEKTHBHBI KypC IO DKOJOTHHM MPEICTABIsSeT COOOH 3HAYMMBI WIar B 0O0ECIICYCHUU
00pa3oBaTeNbHOM MPOrpaMMbl, OPUEHTUPOBAHHOM Ha pEabHbIC BBI3OBHI HAIIETO BPEMEHHU.
CosnatenbHOe (HOPMUPOBAHHME SKOJIOTMYCCKON KYJIBTYPbl CPEAHM YYalluXcs B 7 Kilaccax MOMOXKET
CO31aTb HOBOC IIOKOJICHUC, I'OTOBOC HEC TOJIBKO IMOHMMATb, HO M AKTHBHO YYaCTBOBATh B PCIICHUU
9KOJIOTMYECKUX MPOOIIEM HAIIIEr0 MUPA.

Cnmcok Jureparypbi:

1. TaiinakoBa E. A. BocnuTaHue 5KOJOTHYECKOW KYJBTYpBI JI€TEH U MOJOJEKH B (PUHISHIUU U
mBenuu // Becthnuk bamkupckoro yausepcurera, 2012, T.17. Ne3.

2. AwntpomnoB /.M. Dkonornyeckoe BocnuTaHue Mosoaexku // Cucrema LEHHOCTEH COBPEMEHHOTO
ob6mectna, 2015. Ne 31.

3. AxmeroBa M.X., bo6kosa E.1O., MarcymoB T.A., MakcumoB fI.A. DKOJIOTHYECKHE MPAKTUKH KaK
Croco®d HHTEPUOPHU3ALMU SKOJOTUYECKOW MOJENN TOBENEHUS yuwamencs Mouoaéxu //
CoBpeMeHHbIE HCcCeI0BaHus COIMATbHBIX pobnem, 2017, T.8, No7.

4. OpnoBa E.A. OcoGeHHOCTH 3KOJIOTMYECKOT0 CO3HAHMs yualleicss Mosoaexu. dopMupoBaHue
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ConuanbHo-ryMaHuTapHble 3HaHus, 2020. Ne4.
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COBEPHIEHCTBOBAHUSA CUCTEMbI HABHAYEHUSA TOPOKHbBIX PABOT HA
OCHOBE HHCTPYMEHTAJIBHOI'O OBCJIEAJOBAHUSA

baiumemuposa Aiivim /lanuaposna
Maeucmpanm 2 kypca,

HAO «Topatievipos Ynuueepcumempy,
Kaszaxcman, 2.1lasnooap

B craTthe nepednciieHbl aclieKThl TUAarHOCTHKU U OLEHKH COCTOSHMS Aopor. PaccmarpuBatorcs
3aJa4d ¥ LEJNHU CHUCTEMbI JUArHOCTUKHU U OIICHKU COCTOSHUS aBTOMOOWJIBHBIX A0pOr. OMUCHIBAIOTCS
PEKOMEHIallMU M0 TUATHOCTHKE M OLEHKE MEPBUYHBIX U BTOPUYHBIX JIOPOT MO 0OBbEMY BBIMOIHEHUS
paboT, BBIMOJHEHUIO BHICOCHEMKH ABTOMOOWIBHBIX JOPOT, OOpabOTKE IaHHBIX, ITOCKOJBKY
uH(popMalys, IOJIydeHHas Ha OCHOBE JMArHOCTUKM M OLIEHKH COCTOSIHUSL JOPOT, CIIY>KUT JUIst
(GopMHpOBaHUS M CHUCTEMAaTHYECKOTO OOHOBIIEHUS aBTOMATHU3WPOBAHHOTO CIIMCKAa aBTOMOOMIIBHBIX
JIOpOT.

KitoueBbie cioBa: aBTOMOOWIIBHBIE JIOPOTHM, AacMeKThl JAMATHOCTUKH, OLIEHKA COCTOSHUSA,
BUJICOCHEMKA HA JIOPOrax, aHaJU3 COCTOSHUSL aBTOMOOMIIbHBIX JOPOT.

ABTOMOOWJIbHBIE JTOPOTH-3TO KOMIUIEKC WHXEHEPHBIX COOPY)KEHUU, MpeJHa3HAYCHHBIX IS
OecnpensiTCTBEHHOTO KPYTI0CYTOYHOTO MPOIYCKa TPAHCIIOPTHBIX CPEJICTB C PACUETHBIMU Harpy3KaMu
U CKOPOCTSIMH B JIFOOBIX KJIMMATUYECKUX U MOTOJHBIX YCIOBUSX U B JII000€ BpeMs roja.

Cucrema [UarHOCTHUKU SBJISIETCS HEOOXOJUMBIM JJIEMEHTOM YIMpPABICHHUS HAJIE)KHOCTHIO
AJIEMEHTOB JOPOXHOW CEeTH IO CHUTHajlaM O cocTosiHuu. Ecim B OTBET Ha CHUrHaj oOTKas3a IO
TPaHCIIOPTHO-3KCIUTyaTallUOHHBIM [TapaMeTpaM CHCTEMa YNPaBICHHUS HCKIIOYAET y4acTOK JIOPOTH U3
npouecca GyHKIMOHUPOBAHUS, TO MPOUCXOIUT U3MEHEHNE BHYTPEHHEH CTPYKTYpbI, IEpEHACTpONKa
PEXMMOB JKCIUTyaTalli aBTOMOOMIbHOM noporu. Ho st pemieHust Takoi npoOiaembl HEOOXOAMMBI
YIpPaBIISIONME CUTHAJIBI, YKa3bIBAIOILIMEe HAa HEHCNPaBHOCTH ((uznyeckue 3((eKThl ¢ ONpeieIeHHON
BEPOSITHOCTHIO), YTO COKpAIaeT BpeMs pa3pabdOTKU CUTHaJIa, KOHTPOJUPYIOLIETO HAaJAEXKHOCTb, YTO
o0ecreynBaeT OYEHb BHICOKYIO HaJIE)KHOCTb U OTKa30yCTONYUBOCTb.

CucTeMHbI MOHUTOPUHT SBIISI€TCSI OCHOBOM YIIPaBICHUS COCTOSTHUEM aBTOMOOMIIBHBIX JIOPOT U
UCXOMHOM 0azoi st 3¢h(EKTUBHOTO HCIOIB30BaHUS CPEACTB W MaTE€pUAIbHBIX PECYpPCOB,
HaIPaBJIEHHBIX HA PEKOHCTPYKIHUIO, PEMOHT U CO/IEpP KaHNE JOPOKHOU CeTH.

[lenpto AMAarHOCTUKM U OLIEHKH COCTOSIHHUS aBTOMOOWJIBHBIX JOpOT SIBJISIETCS IOJIy4E€HHE
MOJIHOM, TOCTOBEPHON U OOBEKTHUBHOW MH(OpPMALMKM O TPAHCIOPTHO-IKCIUTYaTAI[MOHHOM COCTOSTHUU
JIOPOT, YCJIOBUSIX MX pabOThl M CTENEHM COOTBETCTBHMS KOHKPETHBIX MOTPEOMTEIBCKHX CBOMCTB,
XapaKTepUCTHK U apaMEeTPOB TPEOOBAHUSAM JIBUKECHHUS.

OOmiast oleHKa Ka4yecTBa U COCTOSIHMS aBTOMOOMJIBHBIX JOPOT MPOBOJUTCS MO IMOKa3aTesM
NOTPEOUTENBCKUX CBOWCTB, 0OecreunBaeMbIX (PaKTHUYECKMM YPOBHEM COJAEp)KaHUS SKCILUTyaTalluu,
FeOMETPUUECKUMHU MapaMeTpaMu, TEXHUYECKUMH XapaKTepUCTHKaMHU, 00yCTPOWCTBOM M MH)KEHEPHBIM
000pyI0BaHUEM.

[To 06beMy BbITIONIHEHUS PA0OT pa3INyalOT JUATHOCTUKY M OLEHKY COCTOSIHUS JJOPOT:

- IEPBUYHBIN;

- IIOBTOPHBIM.

[Ipu mepBUYHOI THArHOCTHKE OOBIYHO M3MEPSETCS U OLEHHBAETCS BECh KOMIUIEKC 3a/laHHBIX
[IapaMeTPOB U XapaKTEPUCTUK COCTOSHUSI JOPOKHOTO M TPAHCIIOPTHOI'O IIOTOKA.

IIpy NOBTOpPHON NMAarHOCTUKE - TOJBKO NEPEMEHHBIE, KOTOPBIE BKJIIOYAIOT IIPOYHOCTH
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JOPOXKHOM  ONEXK[BI, MPOAOJBHYI0 U TONEPEYHYIO TIJIAAKOCTh (TIIyOMHY Tpoe3k el yacTu),
IIEPOXOBAaTOCTh HOKPBITUS U KAYECTBO CLEIJICHMs, XapaKTepPUCTUKU TPAHCIIOPTHOrO MOTOKa. Taxoke
OpY TOBTOPHOW JMArHOCTHKE W3MEPSIOTCS W OLIEHUBAIOTCS IOCTOSIHHBIE MapaMeTpel U
XapaKTePUCTHKH, N3MEHEHHBIE B IIPOLIECCE PEMOHTA WIIM PEKOHCTPYKIHH. IIpn HE0OX0IMMOCTH MOTYT
OBITh M3MEpEHBl W OLEHEHB OTICNIbHBIC TPYMIbl HIM KOMOMHAIMK TMOCTOSHHBIX M IEPEMEHHBIX
apaMeTPOB U XapaKTEPHUCTHUK.

JIMarHocTHKa, peryJyiipHO BBINOJIHAEMAasi B TEUEHHE BCEIO CPOKA IKCILTyaTallud aBTOMOOMIIbHBIX
JIOPOT, paclpeersieTcsl B 3aBUCMOCTH OT yCJIOBHUI BBIITOJIHEHUS paloT:

- IIOJIHOE, B XOJi€ KOTOpPOro IPOBOJUTCS OINpPENEIECHUE BCEr0 KOMIUIEKCA YCTaHOBJIEHHBIX
napaMeTpoB M XapaKTePUCTUK  COCTOSHHSA  ABTOMOOWJIBHBIX  JOPOI  JUIsl  YCTaHOBJIEHUS
IEPBOHAYAJILHOTO (DAaKTUYECKOr0 TEXHHUYECKOTO YpPOBHS M YCIOBMM 3KCIUIyaTallud M CPaBHEHUSC
HOPMAaTHUBHBIMU TPEOOBaHUSIMH;

- IPUEMHas1, B X0JIe KOTOPOH IMOCIIe MPOBEACHUS TOPOKHBIX paOdOT MPOU3BOIUTCS OTNPEIeIeHUE
BCEro KOMIUIEKCA [IapaMeTPOB, YCTAaHOBJIEHHBIX MPU BBOJIE ABTOMOOMIIBHBIX JIOPOI B SKCILTyaTalHUIo;

- IJJAHOBBIC, B XOJI€ KOTOPBIX OMPEACISIOTCS TOJIBKO MEPEMEHHBIE TTapaMeTPhl COCTOSIHUS JOPOT
U OKCIUTyaTallMOHHBIE XapaKTePUCTUKU, HAIIPUMED, MPOIOTIbHAS TTIAJAKOCTh MOKPHITHSA, KOI(PPHUIIHESHT
CLIETIJICHUs, MOBpeXkaAeHUE (1e(eKThl) TOPOKHOIO MOKPBITHS ,KO3()PUIUEHT NPOYHOCTH JOPOKHOIO
COOpyKeHHs ([0 pe3yibTaTaM aHajau3a I[JIaJKOCTH U COCTOSHHS JIOPOYKHOI'O HOKPBITUS MOKHO
BBIOOPOYHO OHpEAENsATh Ha YydyacTKaX, TpeOYIOUIMX BHIOPAaHHOTO PEMOHTAa WM BPEMEHHOIO
OTPaHUYEHUS JBM)KECHUS). IOBPEXkKACHUH), ONpe/iesieHHe TEKYIEro TPaHCIIOPTHO-IKCIUTyaTallMOHHOTO
COCTOSIHUSI aBTOMOOMJIBHBIX JIOPOT C IIETbI0 ONpEeACTeHHS MOTPEOHOCTH B PEMOHTHBIX paboTax H
0OHOBIIEHHSI Oa3bl JAHHBIX JIOPOT;

- Cnenuanu3upoOBaHHBIA, B XOJ€ KOTOPOTO MPOBOIUTCS OMNpPEIENICHHE TaKOro KOMILIEKCa
napaMeTpoB M XapaKTEPUCTUK COCTOSHUS aBTOMOOWJIBHBIX JIOPOT, TPEOYEeMBIX sl BBISIBICHUS
HOPUYMH HECOOTBETCTBHSI YCTAHOBIEHHBIM TPEOOBAHUSM.

JIaHHBIA BHUJI JTUArHOCTUKU PEKOMEHIYEeTCs MPOBOJMTH HA YYacTKaxX, MpeJAHa3HAYeHHBIX IS
KallUTaJIbHOTO PEMOHTa MM PEKOHCTPYKLUUH aBTOMOOWJIBHBIX JOpPOTr. JlMarHocTuka COCTOSHUS
aBTOMOOMJIBHBIX JIOPOT BKJIFOYAET B ¢€0sl OCHOBHBIE 3TaIlbl, KOTOPBIE BHIMOJIHSAIOTCS PEryJIIpHO:

- IOJITOTOBUTENIbHBIE Pa0OTHI;

- TIOJIEBBIE MCCIICIOBAHNS;

- KaMepaibHas 00paboTKa MoTy4eHHONH HH(opManuy;

- o(popMIIEHHE OTYETHBIX MaTEPHAJIOB.

s yckopeHust paboThl AOMycKaeTcsi 0ObeIMHEHHE OTAEIbHBIX ATaNoB (MOATOTOBUTEIbHBIE
paboThI U TIOJIEBBIE TPOBEPKHU, TIOJIEBBIE TPOBEPKU U 00pabOTKa MOTYyYEeHHON HHPOPMAIUN).

Ilepen HayamoM BBHIMOJHEHUS TOJEBBIX pabOT MPeICTaBUTENN 3aKa3uMKa WM BIIAAEIbIa JOPOTH
BIpaBe BBHIOOPOYHO OCMOTPETH JOPOXKHBIE JIAOOPATOPUH, MPEAIONaraeMple K HCIONB30BAHUIO, JUIS
NPOBEPKH HAJMYHUS B WX COCTaBE TUATHOCTUYECKHX MPUOOPOB M 000OpYHOBaHHS, HEOOXOAUMBIX IS
BBITTOJIHEHHUST pabOT, yKa3aHHBIX B TEXHWYECKOM 3a/laHUM, CBUICTEIHCTB 00 WX OcMoOTpe. MecTo
IPOBEPKH COTJIACOBBIBACTCS C MPEACTABUTEIIEM 3aKa3uHUKa.

Hexotopble BUIBI AMAarHOCTMYECKMX PabOT, HE 3aBUCSIIME OT TEMIIEPAaTypHBIX TpeOOBaHUM
(onpezneneHne IIMPUHBI YKPEIJICHHONM MOBEPXHOCTH, OIpENEleHNe WHTEHCHUBHOCTH, OIpeJlelIeHUe
IPO/IOJIBHBIX CKJIOHOB M BUAMMOCTU MOBEPXHOCTH, PAAMYC KPHUBBIX B IJIaHE), MOTYT IPOBOAUTHCS B
3MMHUX YCJIOBUAX MPH HATUYMH TEXHUYECKOH BO3ZMOKHOCTH MPUMEHIEMOT0 000py10BaHUSI.

BuneocheMKy aBTOMOOHMIIBHBIX JIOPOT CIIEAYET BHITIOIHATE B TIPSMOM HANPaBJICHUU JIBIKCHHS, a
Ha y4acTKax JOPOr C pa3JeUTeNbHON M0JIOCO — B 0OpaTHOM HalpaBJIEHUH, B CBETIIOE BPEMS CYTOK,
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npu OJarompUATHBIX MOTOMHBIX YCIOBUSX. YTOJ, pa3Mep W YacTOTy 3alHCH KaJpOB BUIACOCHEMKHU
HE0OX0AMMO TO0MpaTh TAKUM 00pa3oM, YTOOKI OblJIa 0OecTieueHa YeTKass UACHTU(UKAINS BUIUMBIX
Ne(EeKTOB MOKPHITHSA (OTKPBITBIE TPEIIMHBI M TPEIIWHBI, MBI, PEMOHTHBIC KapThl) U HAAMKHCEH Ha
JIOPOKHBIX 3HaKaX. JlaHHBIE BUIECOCHEMKH JIODKHBI OBITH MPEIOCTaBICHBI 3aKa34YUKy B OJIHOM W3
IIUPOKO HCTOJB3YeMbIX (opMaToB JIMOO COBMECTHO CO CIEIUAIU3MPOBAHHON IPOTrpaMMOit
nmpocMoTpa BHAEOCheMKH. [Ipu mpocMoTpe Kaknaas BHUACOKaIpa JODKHA OBITh MPUBSA3aHA K
KHJIOMETPY HCIIOJIb30BAHMS ¥, MPU HEOOXOAMMOCTH, K TeorpauyecKuM KOOpJUHATaM. 3aKa3uuK
paboT MOXKET MPEABSBIATH AOMOJHUTEIbHBIE TPEOOBaHUS K (POPMATY M KQa4eCTBY BHICOCHEMKH.

Ha nByXmojocHBIX M TPEXIOJIOCHBIX JOPOTraxX BHICOCHEMKA JTOJDKHA MPOU3BOIUTHCS B MPSIMOM
HaIlpaBJIEHUH, a HA MHOTOTIOJIOCHBIX — B TIPSIMOM M OOPAaTHOM HaIlpaBJICHUSX.

JIst y9acTKOB aBTOMOOMIIBHBIX JIOPOT, HE MOAKIIOYEHHBIX K OCHOBHOM CETH aBTOMOOMIIbHBIX
JIOpOT, BCE M3MEPEHUS IS TUArHOCTUKU JIOPOT MOTYT OBITh BBIMOJIHEHBI C MOMOIIBI0 TPUOOPOB,
BKIJIFOUEHHBIX B TOCYJAPCTBEHHBIN PEECTp CPEICTB U3MEPEHUH, B TOM YHCJIC B COCTABE JTOPOKHBIX
nabopaTopuii, 4TO JOJDKHO OBITh YCTAaHOBIEHO B TEXHUYECKOM 33/JIaHUM Ha BBINOJHEHHE PaldOT IO
JIMarHOCTHKE.

Bce ucxoanble naHHBIEC, MOTYYEHHBIE CPEACTBAMH W3MEpPEHUN Ha OOBEKTE IUArHOCTUKUWIIH
MPOTOKOJIMPYEMBbIE B XOJ€ BHU3YaJlbHOIO OCMOTpa B TOJEBBIX JKypHajaX, HMEIT CTaTyc
HeoOpaOOTaHHBIX JTAHHBIX.

Kamepanbnas 00paboTka JaHHBIX TPEIACTABISICT COOOM CHCTEMAaTH3alHi0  H(PPOBBIX
U3MEPEHU, IPOrpaMMHYI0 00pabOTKy M TPUBEICHHUE MOJNYYCHHBIX IMOKA3aTelieii B CIMHBIC IIKAbI,
pasmepsl U GOPMBI.

ABTOMaTH3UpOBaHHAsE 00pabOTKa UCXOAHBIX JTAHHBIX JOPOXKHBIX JIAOOPATOPHIi, BBITYCKAIOIINX
cepTu(UIUPOBAaHHBIE TPOTPAMMHBIE TPOIYKTHI SIBISIETCS CAaMbIM  MPEINOYTUTENbHBIM. [lpu
00paboTKe MCXOAHBIX JAHHBIX HEOOXOTUMO YUUTHIBATH PACIIONOXKEHHE y4acTKa JOPOTH, K KOTOPOMY
OTHOCSITCSL ATH JIaHHBIE, C Y4E€TOM NPSIMOrO U OOpAaTHOTO HAMpaBJICHHs TMOJOCHL. Bce ameMeHTHI
UCXOJHBIX JIAHHBIX COIPOBOXKIAIOTCS Teorpauueckoil NPUBSI3KOH H  JaTOW WX TOJyYCHUS
(U3MepeHNs B MOJIEBBIX YCIOBUSX).

[To pe3ynbpTaTaM AMArHOCTUKYU M OIEHKU COCTOSHUS AOPOT B MPOIIECCe IKCIITYaTaIluU BBISIBISIOT
y4acTKM  JOpOr, HE OTBEYAlollMe HOPMAaTUBHBIM  TpeOOBaHUSM K HMX  TPAHCHOPTHO-
HKCIUTYaTal[MOHHOMY COCTOSTHUIO M, PYKOBOJICTBYSCh HOPMAaTHUBHBIM JOKyMeHTOM «Kiaccudukanus
paboT IO PEMOHTY ¥ COJICPIKAHUIO aBTOMOOMIIBHBIX JOPOT OOIIETO MOJIb30BAHUS», ONMPEACIISIOT BUJIBI
U COCTaB OCHOBHBIX Pa0OT W MEPONPHSITHHA IO COJMCPIKAHUIO, PEMOHTY W PEKOHCTPYKIMH C TICITBIO
MOBBIIIICHUS UX TPAHCIOPTHO-IKCILIYaTAIIMOHHOTO COCTOSIHHSI IO TPEOYyEeMOTro ypOBHSI.

Pe3ynbTaThl NUArHOCTUKKA M OICHKH JIOPOT SBJISIOTCS TMPEANPOCKTHBIMA MaTepualiaMH |
uH(GOPMAIIMOHHON 0a30i ISl pa3pa0OTKH B YCTAaHOBIEHHOM TMOpPSIKE MPOEKTOB PEKOHCTPYKIIHH,
KalUTaJIbHOTO PEMOHTA, PEMOHTA U COJIEPIKAHUS HCIIOIB3yEMbBIX TOPOT.

B oTnenpHBIX ciaydasx, IpeayCMOTPEHHBIX B HOPMAaTUBHOM JMoKymMeHTe«Knaccudukaius padot
M0 PEMOHTY U COJEPKAHHIO aBTOMOOWJIBHBIX JOPOT OOIIEro MOJbh30BaHUSY, JOMYCKAeTCcs B3aMEH
MpoeKkTa pa3paboTKa CMETHOM JOKYMEHTAIlMM Ha PEMOHT M COJepXKaHUe JOpOr Ha OCHOBaHUU
Pe3yJIbTaTOB TUArHOCTUKU U OIIEHKH WX COCTOSTHHS.

Cnucok Jiureparypsl:

1. Kanumes A.H. J[lmarHocTHMKa aBTOMOOWIIBHBIX JOpPOTHM HAa3HAYEHHWE PEMOHTHBIX
MeponpusaTii: Yae6.mocodue. Boponex, roc. apx.-cTpouT, yH-T. Boponex,2004.
2.  Ksrukuna B.U.,JOmkos B.C.Bubpo auarnoctuka JOPOKHBIX KOHCTPYKIIUN ¢ IPUMEHEHUEM

16



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

CTaTUCTHYECKUX METOJIOB OIICHKH KadecTBa// MexayHapoaHas Hay4HO-TIpaKTHUYecKasi KOH(EpeHIHs

«CoBpeMEHHBIE npobnemMbl  Ge30MacHOCTH  KU3HEIACATEIBbHOCTH:  OIIBIT,
po0JIeMBbI, MOUCKH pereHus». Kazansp, 25-26 despans 2010.C.360-364.

3.Kbrukun B.U., FOmxoB B.C. TexHonorus BUOPOAMATHOCTUKU TOPOXKHBIX KOHCTPYKIHHA
HexécTkoro Ttuma// COOpPHMK HAy4YHBIX TPYAOB IO HWTOTaM 11-0if MEXIyHapOIHOH HAy4dHO-
texunyeckoil MurepHer-koH(pepenunn «HoBble MaTepuanbl M TEXHOJOTHMH B MAIIMHOCTPOCHUN.
bpsack. Bemyck11.2010.C. 150-153.

4.10Omkos B.C., Kpukun B.M. Anroput™m paHHEN AMArHOCTUKH JOPOXHOW KOHCTPYKLHHU
HEXECTKOTO TUMA u MOJIETTh ero peanuzanuu // B MUpe Hay4YHBIX
otkpeituii. KpacHospck.2010.Ne5,uacts 1. C.104-109.

17



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

COBPEMEHHBIE METO/bI IIOBBIITEHUA SOHEPI'O®®EKTUBHOCTHU B
CUCTEMAX OTOIVIEHMS, BEHTWIALINA U KOHANIINOHUPOBAHUA BO3YXA

Japvibaee Epnap Azamamynoi

Cmyoenm 2 kypca

AYIC (Anmamunckuu Ynusepcumem Snepeemuxu u Cesazu)
Kazaxcman, o.Anmamul

Bseoenue

CoBpeMeHHBIE BHI30BBI B 00J1aCTH M3MEHEHHUS KJIMMAaTa M 9KOJIOTHYECKON YCTOWYMBOCTH CTaBST
nepea HaMu 3a7avy MOMCKAa MHHOBAIIMOHHBIX PEIICHUH JUIsl YMEHBIIEHUS BO3ACHCTBUS YEI0OBEYECKOM
JIeATEIbHOCTH Ha OKPYXAIOLIYyI0 cpeay. B 3ToM KOHTEKcTe, BHUMaHUE YUYEHBIX U HHXKEHEPOB BCE Yallle
oOpaiaercst K cucTeMaM OTOIJICHHS, BEHTWISIIIMKM M KOHJAUIIMoHupoBanus Bo3ayxa (OBKB) — cdepe,
KOTOpasi UTPaeT KJIIYEBYIO POJIb B SHEPronoTpedieHnu 3aanuil. Dp(GeKTuBHOE YIpaBiIeHUEe TEIIOBOM
Y SHEpreTuyecKkor Harpy3koi B cucreMax OBK cTaHOBUTCS HEOTHEMIIEMBIM 3JIEMEHTOM CTPATErHH 110
COKpAIIIEHUIO BEIOPOCOB MAPHUKOBBIX Ta30B M 00ECIIEUEHUIO YCTOMYMBOCTHU Haliero obiectsa. B atoit
CTaTb€ MBI  pAacCCMOTPUM  COBPEMEHHBIE  METOJbl,  HANpPABJICHHbIE  HA  IOBBILICHUE
sHeprodddextuBHocTu B cuctemax OBK, 1 ux akTyanbHOCTh B COBpEMEHHOM MUDE.

Axmyanvnocme npoonemol

Cucrembt OBKB mnoTpe6nsioT 3HauMTeNbHOE KOJIWYECTBO HIHEPrHH, BHOCSA CBOM BKJIal B
BBICOKMH YpOBEHb SHEpromnorpedieHuss U BBIOpocoB B atmochepy. C yBenMueHHEM TOpPOACKOMH
3aCTPOMKM W PpOCTOM 4YHMCNIA 3AaHUH C TOCTOSHHBIM BO3IYLIHBIM OOMEHOM, JHEpreTHYecKas
3¢ (HEeKTUBHOCTH cucTeM OBK  cranoBurcs IPUOPUTETHON  3ajadeil. [ToBbI1IEHNE
9HEeprod(PEeKTUBHOCTU B 3TOM 00JIACTH HE TOJBKO MOMOIAaeT CHU3UTh HETaTUBHOE BO3/CHCTBHE Ha
OKPYXaIOIIyl0 CpeAy, HO M MOMKET 3HAYUTEIbHO CHU3UTH PAacXojbl Ha HSHEPTUI0 JUIsI KOHEUHBIX
I10JIb30BATENEH.

CoBpemeHHBIC MEeTOABI NOBbIIICHHUS JHEProdgGpeKTHBHOCTH:

1. YMHoOe ynpasiieHHe CHCTeMaMH B CHCTeMaX OTOIUVIEHUSl, BeHTH/ISIIUH H
KOHIMUIMOHMPOBaHUA Bo3ayxa: Pesoronus B dHeprodgdexruBHoCTH.

OcHogbl yMHO20 ynpaenenus. YMHOE YIpPaBICHHE CUCTEMaMU — 3TO KOHULEMNIHS, KOTopas
IIEPEHOCUT YIPABJICHUE OTOIUIEHWEM, BEHTWIIIMEW M KOHAMLMOHMPOBAaHMEM BO3JyXa Ha HOBBIN
YPOBEHb, MHTETPUPYS TEXHOJOTHMH MCKycCTBeHHOro wuHteiviekta (M) m anropuTMbl MamIMHHOTO
oOyuenus (MOQO) B moBceaHeBHyw gestenbHOcTh cucteM OBK. Drta HOBaTtopckas Meroauka
HalpaBjieHa Ha CO3JaHWE YMHBIX, aJalTHBHBIX CHCTEM, KOTOpbIE CIIOCOOHBI pearupoBaTh Ha
U3MEHSIONINECST YCJIOBUSL B peaJlbHOM BpeMeHHu, obecreunBas KOM(POPT B TMOMEIICHUU H,
OJTHOBPEMEHHO, MUHUMHU3UPYS OTPEOIEHUE SHEPTUH.

IpuHounbl padoTbl eMHOro emnpasieHusi. COop W aHanu3 AaHHBIX: CHcTeMbl YMHOTO
VYrpaBieHus HauMHAIOT cOOp JNaHHBIX U3 PA3TUYHBIX UCTOYHHKOB, TAKUX KAaK JATUYUKH TEMIIEPATypBhI,
BJIQKHOCTH, aTMOC(EpHOro AABICHHMS W Jake HH(POpPMAlMU O MPHUBBIYKAX I0JIb30BaTeneil. DTu
JaHHbIe oOoraImarTcs HHpOpMaIuei o morojie 1 BpeMEeHU CyTOK.

HUckyccTBeHHBIH MHTE/UIEKT M MalmMHHOe o0y4deHue: CoOpaHHBIE JaHHBIE TOJBEPrarOTCS
aHaJIM3y C HMCIOJb30BaHUEM anropuTMoB MckyccTtBenHoro Mutemtekta m Mammuaaoro OOyueHusl.
OTH aNropuTMbl CHOCOOHBI BBISIBIATH 3aKOHOMEPHOCTH, IMPOTHO3HPOBATh HM3MEHEHMS] BHELIHUX
(GakTOpOB U ONTUMU3UPOBATH MAPAMETPBI PAOOTHI CUCTEMBI.

AnanTuBHoe ynpasjeHue: Ha ocHOBe aHanM3a JaHHBIX CHCTEMa NMPUHUMAET pelIeHHs] 00
ONTUMATBFHBIX TMapaMeTpax paloThl, TAKMX KaK TeMIlepaTypa, BIAXKHOCTh U CKOPOCTh BEHTWJISALIWU.
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OTHU penieHus AMHAMUYECKH aJanTUPYIOTCS K U3MEHSIOIIMMCS YCIOBHSIM, TaKUM KaK WU3MEHEHHE
KJINMATa, CE30HHBIE IEPEXObI U TPUBBIYKH MOJI30BATEIIEH.

Ontumusanusi 3Hepromorpediaenusi: Cucrema VYMHOro VYmopaBleHHS CTPEMUTCS K
MUHUMU3ALUUN W3JUIIHET0 MoTpelnenust sHeprud. OHa aBTOMATHYECKH PEryJIHpyeT MapaMeTpbl
paboThl CUCTEMBI B pealibHOM BpeMeHH, n3lerasi mepepacxoja 3Hepruu u odecrneunas 3QpGeKTHBHOE
UCIIOJIb30BAHUE PECYPCOB.

Boiroapl yMHOro ynpasieHusi. DHeproddpHekTuBHOCTh: OTHON M3 KITFOUEBBIX BHITOJ] Y MHOTO
VYnpasneHus sSBseTCs MOBbIIeHUEe 3HeprodddhektuBHOCTH. CUCTEMBbl aBTOMATUYECKU PEearupyroT Ha
BHEIIHHE (PaKTOPBL, IPEeIOTBpaIasi U30BITOYHOE MOTPEOIEHUE SHEPTUU U COKpalIasl 3aTpaThl.

Komdopr B nomemeHum: AfanTuBHOE YNpaBieHHE IO3BOJSET CO3/1aBaTh KOM(OPTHbBIE
YCIIOBUSI B IIOMEIIEHUU BHE 3aBUCUMOCTH OT H3MEHSIONIMXCA (AKTOPOB, YTO IOBBIIIAET
YAOBJIETBOPEHHOCTH I10JIb30BATENIEH.

YMeHblIeHHE 3K0JI0TH4ecKoro Bo3aeicrBusi: ONTUMU3UPOBAHHOE UCIIOJIB30BAHNUE SHEPTUU
CHI)KaeT BBIOPOCHI TMApHUKOBBIX Ta30B U BIMUSHHE CHUCTEM OTOIUICHHS, BEHTWIAIUH U
KOHJUIIMOHUPOBAHUS HA OKPY’KAIOLLYIO CPEAy.

Cuukenue 3artpat Ha »JHepruio: I[loBpimenue 53¢QekTHBHOCTH CHCTEM TNPUBOIUT K
COKpAILLEHUIO PACXOJI0OB Ha DSHEPIUI0, YTO BaXHO KakK JMJIs JOMAallHMX XO3SIMCTB, Tak W AJs
IIPEAIPUATHH.

Buenpenue YMHoOro YnpapineHusi B CUCTEMbl OTOIUIEHUS, BEHTUIISALUU U KOHAULMOHUPOBAHUS
BO3/yXa NpEACTaBIsieT COOOW MOUIHBI HMHCTPYMEHT B OoppOe 3a »HEprodpQeKTHBHOCTH U
YCTOMYMBOCTh. DTH TEXHOJIOTUN 00ECTIEYUBAIOT TAPMOHUYHOE coyeTannue Kompopra u 3PPeKTHBHOTO
WCIIOJIb30BAaHUSI PECYPCOB, TMOTHUMAs dHepreTudeckyro 3ddextuBHocTh cucteM OBKB Ha HOBBIN
YPOBEHB U CO3/1aBasi 6ojee ycTonunuBoe Oyayiee.

2. CucTteMbl peHHPKYJSIIMU BO31yXa ¢ peKkynepanueil Tenjaa: JHeprodgQpexTUBHOCTH Yepe3
YMHOE yIpaBJieHHe BO3AYLIIHBIM 00MEHOM

Ipunyun pabomsi cucmem peyupkyiayuu 6030yxa ¢ pekynepayuetl menia

Cuctembl PELMPKYJALMH BO3AyXa C pPEKyHepalueil Temia MNpeCTaBIsI0T WHHOBALIMOHHOE
pelieHre B 00JaCTH OTOIJIEHUS, BEHTWIISIUMU M KOHIUIMoHUpoBaHus Bo3nyxa (OBK). Otu cuctemsl
paspaboTanbl Juisi 3PGEKTUBHOTO HCIOJIB30BAHUS TEIJIOBOW SHEPTHM, KOTOpask OOBIYHO YXOJWUT B
MOTOK OTXOJAIIEro Bo3ayxa. [IpuHIum paboThl TaKUX CUCTEM OCHOBAH Ha IUPKYJSIIIUKA BO3AyXa, IpU
3TOM TEIUIO U3 OTXOASILErO BO3yXa NEPENAETCS B MOCTYNAIOUINI BO3/1YX, YTO CYIIECTBEHHO CHUKAET
notpeliIeHne SHEPrUM U MOBbIIIaeT o011yto 3HeprodddexkrnBHocTs cucrembl OBKB.

H3zeneuenue omxooawiezo 6030yxa: CHUCTEMbl PELUPKYJSAIUM BO3JyXa HAYMHAIOT CBOIO
paboTy ¢ M3BIEUYEHHUS BO3/lyXa, KOTOPHIH YK€ ObUT MCMOJBb30BaH IS BEHTUISIMH MMOMEIICHUS. JTOT
OTXOAIIUHI BO3IyX COAEPIKUT TEILI0, KOTOPOE OOBIYHO TepsieTcst B aTMochepy.

ITopaya cBexero Bo3gyxa: B To Bpems Kak OTXOIAIIMI BO3AyX H3BIEKAeTCs, CUCTEMA
OJHOBPEMEHHO MOJAET CBEXXKHUH BO3yX B MOMEMIEHUE. JTOT CBEXHUH BO3AYyX MPUXOIUT U3 BHEIIHEH
Cpelbl U MpeACTaBIsieT cO00M MPOXJIaAHbIM MOTOK, KOTOPHIN TpeOyeT AOMOJHUTENBHOTO OTOIUICHHUS,
0COOEHHO B XOJIOJHbIE BpEMEHa rojia.

Pexynepauusi Temua: 31ech HaCcTyIaeT KIFOYEBONH MOMEHT. TernaoBoil OOMEHHHMK B CHUCTEME
peKynepanuy Terula IMepexBaThlBaeT TEIIO K3 OTXOSIIEr0 BO3JAyXa U IEpelaeT €ro CBEeXeMYy
MOCTYHAIOIIEMy BO3QyXy. DTOT MEXaHU3M peKyIlepaliy Terja MO3BOJSET HCIONb30BaTh SHEPTHIO,
KOTOpasi OOBIYHO TepsieTcsl, MoBbIas 3PppekTuBHOCTL cucteMbl OBK.

Hupkyasimusi u pacnpeneienue: OO0paOOTaHHBIN CBEXUW BO3AYyX 3aT€M IHUPKYJIUPYETCS B
MOMEIeHNH, obecreunBas CTaOWIbHBIE KIMMATHYECKHE YCIOBUA. TakuM o00pa3oMm, cucTemMa He
TOJIbKO YMEHBIIAET MOTEepU TeIia, HO U 3((EKTUBHO paclpeaesnsieT TEMJIOBYI0 SHEPTUIO0 IO BCEMY
MIOMEIIEHUIO.

Boiroas! cucreM penMpKyJISIHA BO3AyXa ¢ peKynepanuel Temia
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JHeprodppexTuBHOCTH: OCHOBHOM  BBITOJOM  SIBISIETCA  CYLIECTBEHHOE  CHIKEHHE
notpebseHus sHepruu. Pexynepaniys Ternsa no3BoJiseT UCIOJIb30BaTh YXKe CYHIECTBYIONLYIO SHEPTHIO,
CHIKasi HEOOXOJIMMOCTb B JIOTIOJTHUTEIFHOM OTOIUICHUH WJIM KOHIUIIMOHUPOBAHUN BO3yXa.

JKOJ0rMYecKasi yCTOHYMBOCTB: 3a CYET YMEHBIICHUS SHEPronoTpeOieHuss U BBIOPOCOB
IApHUKOBBIX Ta30B, CHUCTEMbl PELUPKYJSALMU BO3JyXa C pPEKylepalued Temjga BHOCAT BKIAJ B
CO3JJaHUE DKOJIOTUYECKN YCTOWYUBBIX 3aHUN.

Yayduenue kadecTBa Bo3ayxa: Llupkymsanus Bo3ayxa cnocoOCTByeT Oosee paBHOMEPHOMY
pacupeieNieHuI0 CBEXEro BO3/lyXa B MOMEIIEHHUH, YTO YJIy4YllaeT KaueCTBO BO3/lyXa M CHHM)KAET PUCK
BO3HUKHOBEHHUSI AJUIEPTUYECKUX PEAKIUN.

IJKOHOMHS 3aTPAT HA OTOIICHHE M KOHAUIMOHUPOBaHMe Bo3ayxa: Ilyrem ucnosb3zoBanus
peKymnepanuu Terja, CHCTeMbl PEHUPKYJSIUN YMEHBIIAIOT HEOOXOAUMOCTh B IOCTOSHHOM
NOJNJCP)KaHUU CTaOMJIBHOM TeMIepaTyphl, YTO MPHUBOJUT K HKOHOMHUHU 3aTpaT Ha OTOIUICHHE U
KOHJUIIMOHUPOBAHHUE.

CucreMbl pelMPKYJISIUE BO3yXa ¢ PeKyIepalueil Terina npeacTaBiasioT co0oii a¢heKTuBHOE
Y MHHOBAIMOHHOE pelleHue AJs moBbiieHus 3HeprosddexkrusHoctu cucreM OBKB. Onu He TonbKO
YMEHBIIAIOT JHEPronoTpedIeHNe W CHUKAIOT BO3JEHCTBUE HA OKPYXAIOUIYI0 Cpeay, HO U
o0ecreunBarOT ONTHMAaJbHbIE YCIIOBUS BO3IYIIHOTO OOMEHa, yiyulias KoM(popT u 3a00Tich O
HKOJIOTHH.

3. Buenpenmue JHeprocoeperamux TeXHOJIOT Ui B CHCTEeMbI OTOIJICHHUS U
KOHJAUIMOHUpPoBanus: UuHoBanum 151 3()(peKTUBHOI0 IHEPronoTpedIeHust

Hneepmopnvie komnpeccopbl u meniogvie Hacocvl

B coBpemenHoM Mupe, rae 3HEprodpPEeKTHBHOCTh CTAHOBUTCS IMPHOPUTETOM, BHEIPEHUE
SHEprocOeperaroX TEXHOIOIMH B CUCTEMBbI OTOIJICHUS M KOHIMIIMOHUPOBAHUS SIBJISIETCS KJIFOUEBBIM
AJIEMEHTOM CTpPaTErMy COKPALEHHUS SHEPronoTpeOIeHHs] U CHUKEHUS BO3JIEHCTBUS HA OKPY KAIOIIYIO
cpeny. JIBa OCHOBHBIX KOMIIOHEHTa 3TOW CTpaTerMu — WHBEPTOPHBIE KOMIIPECCOPHI U TEIJIOBHIE
HAcoChbl — MPEJCTABIAIOT COOOW IepenoBble TEXHOJIOTHUH, obecneunBaromue Oonee 3ddexTuBHOE
MCIIOJIb30BaHUE PHEPTUU U CO3/1aHNE CTAOUIIBbHBIX TEMIIEPATYPHBIX YCIOBUHM B IOMEUICHUH.

Hnsepmopuvie komnpeccopwi: Knou k anepeocoepesicenuro

MHBepTOpHBIE KOMIIPECCOPBI NMPEACTABIAIOT COO0M TEXHOIOTMYECKHH IMPOpHIB B CHUCTEMax
OTOIUIEHUSI U KOHIUIMOHUPOBaHUA. TpaaullMOHHBIE KOMIIpECCOPBI PAa0OTAaOT B JBYX peXHUMax —
BKJIIOUEHBI TOJIHOCTbIO W BBIKIIOYEHBI. B OT/IMYME OT HUX, MHBEPTOPHBIE KOMIIPECCOPHI MOTYT
peryiMpoBaTh CBOIO CKOPOCTh BpAIeHHMs] B 3aBHCHUMOCTH OT TEKyIled NOTPEOHOCTH Ha OCHOBE
JaHHBIX OT JAaTYMKOB TEMIIEpaTypbl M JAPYTUX IapaMeTpoB. DTO IMO3BOJISIET UM MOJIEPKUBATh
CTaOUJIbHBIE YCIIOBUS B IOMEIIEHUH, MUHUMU3UPYS N30BITOYHOE OTPEOICHUE SHEPTUU.

IIpeumywecmea uH8EPMOPHLIX KOMRPECCOPOSB.

¢ dexTBHOE HCHONb30BAHHE JHEPrum: IIHBEpTOpHBIE KOMIIPECCOPHI PETYIUPYIOT
BBIXOJIHYI0O MOIIHOCTh B COOTBETCTBUU C (DAKTUYECKUMHU TMOTPEOHOCTSAMH, UTO MO3BOJISET
CYILLIECTBEHHO COKOHOMUTDH IHEPTHIO.

CradujbHble TeMIepaTypHble ycJoBHus: biaronaps ciocoOHOCTH IIABHOTO PETyIUPOBaHMS,
OHU obecreunBalOT Oosiee CTaOWIIbHBIE TEMIEpaTypHBIE YCIOBUS B MOMELICHUM, YCTpaHsAs pe3Kue
KOJIEOAHUs TEMIIEPATYPBI.

YMenblieHne wu3HOca o0opynoBaHusi: IlockonpKy HMHBEPTOPHBIE KOMIIPECCOPHI HE
MIOJIBEPTaAIOTCSl PE3KUM BKJIIOYEHMSIM M BBIKIIIOUEHHSAM, UX IKCIUTyaTallMOHHBIM peCcypc 3HAYUTENIBHO
YBEJIMYUBAETCS, YTO CHUKAET HEOOXOIMMOCTh B PEMOHTE U 3aMEHE.

Tennoewie nacocwi: Ilepeocmovicrennan snepeus.

TennoBble Hacochl — e€IIe OJHA KiIroueBas TexHoJorus B chepe sHeprocOepexeHus. OHu
OCHOBaHbl Ha NPHUHIMIIE TEMJIOBOIO HACOCA, KOTOPBIM IMO3BOJSET MEPEABUraTh TEIUIOTY U3 OJHOIO
MecTa B Apyroe. B 3uMHMIT eproJ1 TEMIOBbIE HACOCHI MOTYT U3BJIEKAaTh TEIJIO U3 BO3/yXa UM 3€MIIH
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U TEPEHOCUTh €ro BHYTPb IMOMEUICHUs Aisi oborpeBa. JleToM OHM MOTYT BBIIOJHATH OOpaTHYIO
GyHKIHIO, YA U3 TOMEIICHUST U30BITOYHOE TETLIO.

Ipeumywecmea mennogvix Hacocos:

¢ PekTUBHOCTH B PA3JIMUYHBIX YCJOBHSAX: TemioBble HACOCH MOTYT paboTaTh 3P GEeKTUBHO
KaK B XOJIOAHbIE, TAK U B TEIIbIE MIEPUOJIbI F0JIa, YTO JIeJaeT UX YHUBEPCAIbHBIM UCTOYHUKOM TeIlia U
X0J073.

JKoJIornyecKasi yCTOH4MBOCTD: VCronap3ys TEIJIOBYIO SHEPrUI0 M3 OKPYXKAIOIIEH Cpebl,
TEIUIOBBIE HACOCHl CHIDKAIOT 3aBUCHUMOCTh OT TPAIUIMOHHBIX HCTOYHUKOB SHEPrUH, UTO
MOJIOKUTEIBHO CKa3bIBACTCS HA SKOJIOTHH.

JKOHOMHUSI IHeprum: TermoBble HACOCHI CIIOCOOHBI 00ECHeunBaTh BBICOKUN KOI(P(HUIMEHT
3¢ (HEKTUBHOCTH, YTO O3HAYAET, YTO OHU BHIPAOATHIBAIOT OOJIBIIE TEIUIA WIIH XOJIO/Ia, YeM MOTPEOIISIFOT
AIIEKTPOIHEPTUH.

Buenpenne MHBEPTOPHBIX KOMIIPECCOPOB M TEIUIOBBIX HACOCOB B CHUCTEMBI OTOIUICHUS U
KOHIWIIMOHUPOBAHHUS  BO3/AyXa  MPEACTaBIsAeT  co0OM  MEepeocMbICIeHHEe  TOoAXoJa K
SHEPTONOTPEOICHUIO. DTH TEXHOJIOTUH, OCHOBaHHBIE Ha 3()(PEKTHBHOM HCIOIB30BAHUU SHEPTUU U
NEePeAOBbIX TPUHIMIAX, MPHUBOIAT K YIYYIICHHIO 3HEprod((EeKTUBHOCTH, CHWKEHHUIO 3aTparT |
COJICUCTBYIOT CO3JaHUI0 00JIee YCTOMUYMBON U HKOJIOTUUECKU YUCTOU CPEIbI.

3aknwuenue. COBpEMEHHBIE METOJABI TMOBBIIICHUS JHEPrOd(PPEKTHBHOCTH B CHCTEMax
OTOTUICHHSI, BEHTWIALMU ¥ KOHIUIIMOHHPOBAHUS BO3yXa MPENOCTABISIOT d(PPEKTHBHBIC pPEIICHUS
JUIE  TIPEOJIOJICHUS]  BBI30BOB, CBSI3aHHBIX C HW3MEHEHHEM KJIMMara ¢  YCTOHYHMBOCTBHIO
sHepromnoTpeOienus.  VIHHOBAallMOHHBIE ~ TEXHOJIOTMM, Takhe Kak yMHOE  yIpaBJleHHeE,
sHeprocOeperarone MaTepralibl 1 BO30OHOBISIEMble UCTOYHUKU YHEPTHH, HE TOIBKO CIIOCOOCTBYIOT
COKpAIIEHUIO SKOJOTUYECKOTO0 BO3JCHCTBHS, HO W BHOCAT BKJAJ B CO3/JaHHE Oojee yCTONYHMBOIO
Oynyuero. BHenpeHue 3TUX METOI0B CTAHOBUTCSI HEOTHEMIIEMOM YacThI0 CTPATETUH MO JOCTHUKEHUIO
6anaHca MeXIy KOMPOPTOM 0OUTAEMBbIX TOMEIICHUH 1 OTBETCTBEHHOCTBIO MEpe]l MPUPOAOI.
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JAOI'OBOP BAHKOBCKOI'O BKJIAIA:
IPOBJEMBI IPABOIIPUMEHUTEJBLHON MIPAKTUKH

Axoaeea I'ynvuwam Axamaeena
Macucmpamypa no cneyuanvHocmu "epaxcoanckoe npasp' 6 bpuouweckom @axyivmeme
Ynusepcumem Cunepeus, Mockea

Beenenne

B coBpemenHOM o00mIecTBe OroBOp OAHKOBCKOTO BKJIJa 3aHMMAET HEMAJIOBA)KHOE MECTO B
chepe rpaxJaHCKOro o00poTa M (DUHAHCOBBIX OTHOLICHWH. baHKOBCKME BKJIaJbl BBIIOIHSIOT
OJIHOBPEMEHHO 3KOHOMHYECKYI0, MPABOBYI0 M COLMAIbHYIO (PyHKUMH, oOecreunBas COXPaHHOCTb
JICHEeXHBIX CPEJICTB IpaX</laH U OpraHu3alui, co3aBas 0a3y JUlsl KpeIUTHON AeATelbHOCTH OAHKOB, a
TaK)K€ BBICTYIIasl OJJHUM U3 UHCTPYMEHTOB rOCyJapCTBEHHOM IKOHOMUYECKOW NMOAUTUKU. [1o naHHbIM
[lenTpanpHoro 6anka Poccuiickoii ®eneparnuu (nasee — [{b P®), o6beM cpencTs GU3HMYECKUX JIHII,
pa3MELICHHBIX BO BKJIAJbl, COCTABIISECT 3HAYUTENbHYIO JOJI B COBOKYIIHBIX IAacCHUBaX OaHKOBCKOM
CUCTEMBI, 4YTO CBHUICTEIBCTBYET O BBICOKOM COLMAJIbHOM UM HOKOHOMHUYECKOM 3HAYMMOCTH
paccMaTpuBaeMoro MHCTUTYTa. JloroBop 0aHKOBCKOI'O BKJa/ia pEryJupyeTcs HOpMaMU IpakJaHCKOTO
mpaBa, B IepBYI0 ouepensb crathu 834844 I'paxkganckoro kojaekca Poccuiickoit deneparnuu (nanee —
'K P®), a Taxxe crnenuanbHbIMU (enepaibHbIMU 3aKoHaMu, Bkmoudas denepanbubiii 3akoH «O
06aHkax U OAHKOBCKOM nesTenbHOCTHY, DenepanbHblil 3aK0H «O CTpaxOBaHUM BKJIAJOB (PU3HMUECKUX
mvn B 6ankax Poccuiickoit @enepannuy v MHBIE HOPMATUBHBIE akThl. KpoMe Toro, BayKHOE 3HAUCHHE
UMeeT IpaBOIPUMEHUTEIbHAs MpakTHKa, ¢opMupyeMas CcyJamMu oOOIied IOpUCIUKIUM U
apOUTPaXKHBIMM CyAaMM, KOTOpash YTOYHSIET W KOHKPETH3UPYET COAEpXaHUE IPABOBBIX HOPM,
IPUMEHSEMbIX K OTHOILIEHUSM IO JOrOBOPY OAaHKOBCKOI'O BKJIaJa.

[lenbto JaHHOTO MCCIIEI0BaHUS SBIISIETCS BCECTOPOHHUI aHAJIU3 J0roBopa 0AaHKOBCKOI'O BKJaJia B
POCCHIICKOM 3aKOHOJAATENbCTBE M CYJIEOHOM MpaKkTHKe, BBIABIECHHE €ro MpaBOBOH NPHUPOJIBL,
cHenupuUKA peryJupoBaHUs, a Takke MpoOJeM M TMEepPCHEeKTUB pa3BUTUS COOTBETCTBYIOIIETO
MHCTHUTYTA. 3aa4y UCCIEA0BAHNS BKIIIOYAIOT:

— paccMOTpEHHUE MOHATUIHHO-TIPAaBOBON OCHOBBI I0rOBOpa OAHKOBCKOT'O BKJIAJIA;

— aHaJIU3 €ro CYIIECTBEHHBIX YCIOBHM, (POPMBI, ITpaB U 0043aHHOCTEN CTOPOH;

— HCcIel0OBaHWEe IPAaBONPUMEHUTENBHOM MPAKTUKM, BKIOYAs Cy/leOHbIe pelleHHs MO Cropam,
CBSI3aHHBIM C JIOTOBOpaMHU OAHKOBCKOTO BKJIa/1a;

— BBIBJICHHE MPOOJIEM U MPEUIOKEHUH 110 COBEPIIEHCTBOBAHUIO MPABOBOT'O PETYIMPOBAHMSL.

OOBEKTOM HccieI0OBaHMs BbICTYNAIOT O0IECTBEHHbIE OTHOLIEHMS, CKJIabIBAIOIIUECS B MpOIlecce
3aKJIFOYEHMs, WCIOJHEHUS W TpeKpalleHus JOoroBopoB OaHKOBCKoro Bkian. Ilpeamerom
WCCJIEIOBAHMSI SIBJISIETCS COBOKYIHOCTH IPAaBOBBIX HOPM, PETYJIUPYIOIIUX IaHHbIE OTHOLICHMS, a
TaKXKe MPaBONPUMEHHUTENbHAs MPAKTHUKA UX peau3alii. AKTYalbHOCTb HCCIeI0BaHUs 00yCIOBIeHA
TEM, YTO BOIIPOCHI 3aIllUThl MPaB BKJIAJUUKOB, 0O€CHeuYeHUsl CTA0MIBbHOCTH OAaHKOBCKOM CHCTEMBI U
COBEpPILEHCTBOBAHUS MPABOBOTO PETYJIMPOBAHUS B JIaHHON c(epe COXPaHSIOT BBHICOKYIO 3HAUHMOCTh
JUTSL POCCUNCKON YKOHOMHUKHU U OOIIECTBA.

I'naBa 1. [lonsTHe U MpaBoBasi NPUPOJA 10roBOpa 0AHKOBCKOI0 BKJIA1a

JloroBop 0aHKOBCKOTO BKJIaJa SIBISIETCS OCOOBIM BHIOM T'pa)KIaHCKO-IIPABOBOTO JIOTOBOpa U
nyOnuyHbIM 1oroBopoM, npeaycmoTpeHHoro 'K P®. Cornacho crathe 834 I'K P®, mo morosopy
0aHKOBCKOT0 BKJa/a oJlHa CTOpoHa (0aHK), MPUHSABIIAS OT APYroil CTOPOHBI (BKIAAYUKA) IEHEKHYIO
cyMMy (BKJaz), 00s3yeTcsi BO3BPaTUTh CYMMY BKJIa/la U BBIIUIATUTH MPOIIEHTHI HA HEE Ha YCIOBHSX U
B TOpsAKE, MPEAyCMOTPEHHBIX H0oroBopoM. Eciy MHOe He MpenrycMOTpPEHO 3aKOHOM, IO IMpochOe
BKJIQJIYMKA-TPaX/1aHUHa OaHK BMECTO BBIJAUM BKJIaJa M MPOLEHTOB HAa HEro JOJDKEH MPOM3BECTH
NIEPEYUCIICHUE JCHEKHBIX CPEICTB HA YKA3aHHBIN BKIaI4YUKOM CUET.
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[IpaBoBas mpupona aoroBopa 0AaHKOBCKOT'O BKJIaJa 3aKJIIOYAETCSl B TOM, YTO OH IPEACTaBIISET
co0Ol peasibHBIN, OJHOCTOPOHHE OOS3BIBAIOLINA M BO3ME3IHBINH JoroBop. CoOrjacHO J0roBopa
0aHKOBCKOT0O BKJIaJa OaHK NPUHUMAET OT BKJIAJUUKA JICHEXKHYIO CyMMYy, OOs3ysChb BEPHYThb €€ C
IOPOIEHTAaMH, TPU 3TOM OaHK MPHOOpETaeT 3Ty CyMMy B COOCTBEHHOCTb, @ HE IMPOCTO XPAHUT
ee. Bkiax omyingaercss OT CMEXHBIX JIOTOBOPOB: JIOTOBOPOB OAHKOBCKOI'O cUeTa U KPEOUTHOTO TEM,
YTO KaK YKa3aHO BBIIIE 3TO OJHOCTOPOHHE OOSM3BIBAIOIINI JT0TOBOP, e OaHK MOJIydaeT CPeACTBa IS
UX XpaHEHUs U NPUYMHOXXEHUs, a BKJIAJUUK — IPaBO Ha BO3BpAT CPEACTB C MPOLEHTaMHU. Takum
00pa3oM, y BKJIaJUMKa BO3HUKAIOT TOJIBKO MpaBa, a y 6aHKa — TOJIBKO 005S3aHHOCTH.

PeanbHbli XapakTep 10roBopa 03HayaeT, YTO OH CUMTAETCS 3aKJIIOUCHHBIM C MOMEHTa Nepeaadu
JNCHEeXHBIX CcpeAcTB OaHKy. OJHOCTOpPOHHE OOS3BIBAIONINI XapaKTep BBIPAKACTCI B TOM, YTO
00513aHHOCTB 10 BO3BpAaTy BKJIa/a M yIUIATe MPOLEHTOB JICXKUT UCKIIOUUTEIBHO Ha OaHKe, TOr/la Kak
BKJIQJIYMK JIMIIb IPEAOCTABIISIET JEHEKHBIE CPEACTBA HA BO3ME3IHOM OCHOBE. Bo3Me3HOCTh orosopa
00yCJIOBJIEHA BBIIJIATOM NPOLIEHTOB BKJIAIUHKY.

Cornacno crateu 36 @enepanpHoro 3akoHa «O 0aHKax u 0AHKOBCKOH JAedaTeIbHOCTH» J[oroBOp
0aHKOBCKOT'0 BKJIaJ[a JOJDKEH ObITh OOPMIIEH TOTOBOPOM B IMMCHbMEHHOM (popMe B ABYX IK3EMILIIpax,
OJIMH M3 KOTOPBIX BBIJACTCS BKIQAUUKY. TakuMm 00pa3om, KaKAbIi TpaKaaHuH, 0OpaTHBIIUIICS B OaHK
C LENBI0 OTKPbITHS OaHKOBCKOI'O BKJIAJa, BIpaBe M JOJDKEH TpeOoBaTh SK3EMIUIp JI0rOBOpA,
3aKIIIOYEHHOTO ¢ OankoMm. IluceMeHHast ¢opma goroBopa OaHKOBCKOTO BKJIaJa CUHUTAETCS
COOJIIOJICHHOM, €ClIM BHECEHME BKIJaJa yJOCTOBEpEHO cOeperarenbHON KHUKKOW, cOeperaTebHbIM
cepTuukaToM MO0 MHBIM BBIJAaHHBIM OAHKOM BKJIQJUUKY JIOKYMEHTOM, OTBEUYAIOLIUM TPEeOOBaHUSIM,
HOPEIYCMOTPEHHBIM JJIsl TAaKUX JOKYMEHTOB 3aKOHOM, YCTaHOBJEHHBIMH B COOTBETCTBUU C HUM
0aHKOBCKHMHU MPaBUJIaMH U IPUMEHIEMBIMHA B OAaHKOBCKOH MPaKTHKE 0ObIYasMH JIEIIOBOTO 000POTa.

bankoBCKuUIl BKJIaJ — 3TO BO3MOXKHOCTb COXPaHUTh HAKOIUICHHBIE JIEHBI'H U NIPEYMHOXHUTb CBOU
cOepexXeHMsI, TpeiaraeMas BCeMU KOMMEpUYecKUMU OaHkamu. BHIOB 0aHKOBCKHMX BKJIAJOB MHOTO,
OHM paA3IMyalOTCs MO YCJIOBUSAM  YIPABICHUS CPEACTBAMM, CTaBKaM, CpokaMm. Bkiajel
KJIacCU(UIUPYIOTCS TIO CPOKY: CPOYHBIE M 10 BOCTpeOOBaHHS, B BaOTE: pyOJeBBIe, BAIIOTHEIC,
MyJbTHBAIIOTHBIE. Takke BKIaAbl JIeNATCA Ha cOeperaTefbHble, HAKONUTEIbHBIE U C
KAl TaIu3aluen.

Bupn Bxiaza HampsiMyro ompesessieT OCHOBHBIE YCIIOBHS JJOTOBOpa OAHKOBCKOIO BKJIaJa, TaKue
KaK CpOK, IIPOLEHTHAsl CTaBKa, BO3MOXHOCTb TOIOJIHEHUSI U CHSTHUS CPEJICTB, YCIOBUS JOCPOYHOIO
U3BATHS U CPOK BO3Bpara JieHer. Hampumep, cpouHblil BKiIa mpeanoiaraeT GUKCUPOBAHHBIA CPOK H,
KaK IpaBuJIo, 0oJiee BHICOKYIO CTaBKY, a BKJIaJl 10 BOCTpEOOBaHUS HE HUMEET CPOKA U MO3BOJISET CHATh
cpeAcTBa B JII0OOOW MOMEHT, HO C MEHBUIMM J0X0A0M. BbiOop Buaa BKaja BIMSET Ha BCE 3TH
CYILLIECTBEHHBIE YCIIOBHS, KOTOPbIE U (POPMUPYIOT COAEepkKaHHe JOroBopa OAHKOBCKOTO BKIIAJIa.

I'naBa 2. CTOpOHBI 10r0BOPa U UX NPABOBOIi CTATYC

CropoHamu 10roBopa 0aHKOBCKOT'O BKJIaJa SBJSIOTCA OaHK M BKJIAJUUK KaK (HU3MUECKOE, TaK U
IOpUAMYECKOe JHUI0. baHK BbhICTynaer NmpodeccHOHANbHBIM YUYaCTHHUKOM TIpa)IaHCKOro o0opoTa,
OCYILECTBIISIOLINM JEATeNbHOCTh Ha ocHOBaHUU nuneH3un [[b PO. IlpaBoBoe nosoxenne 6aHka Kak
CTOPOHBI  JIOTOBOpa  00si3pIBaeT €ro obOecrneyuBaTh  BO3BPATHOCTh  JEHEKHBIX  CPEACTB,
KOH(QHJICHIIMATBHOCTh MH(pOpMAIMM O KIMEHTaX, a TaKke JOOpOCOBECTHOE HCIIOIHEHHE
o0s3atenscTB. Brilaquuk, B CBOIO o4epeib, 001ajaeT MpaBoM TpeOoBaTh BO3BpaTa BKIJIAAa, MOIYUCHHS
IIPOLIEHTOB, IOCPOYHOI'0 PACTOPKEHUS TOTOBOPA, ECIIN 3TO IMPELYCMOTPEHO 3aKOHOM WIIM I0TOBOPOM.
B noroBope Bcernma mpomnuceIBalOTCs MpaBa U 00s3aHHOCTH KakIou u3 cTopoH. [IpaBa u 06s13aHHOCTH
CTOPOH I10 I0rOBOpaM OAHKOBCKOTO BKJIaJia PETyIUPYIOTCS MojokeHUs MU cTathu 834-839 'K PO.

B ciyyae BO3HMKIIMX OOCTOSATENBCTB, K MPUMEPY, KOrja OaHK OTKa3bIBae€T B BO3BpATe BKIaAa
1ocjae OKOHYAHHUSI CpoKa JO0roBopa, WM €clid OaHK OOaHKPOTHIICS, BKJIAJUUK MOXET OOpaTUTHCS B
cyn. [lepen oOpaiieHreM B CyJ ClIeyeT MONBITaThCS YPEryJIUpOBaTh BOIPOC C OAHKOM ITyTEM MOJIauu
IIMCbMEHHOW TMPETEH3MM M MOJIY4YUTh HAa HEHW BXONALIMI HOMep. B ciydae HEBO3MO>XHOIO
peryIupoBaHusl BOIpOca MUPHBIM MyTeM ¢ OaHKOM, TOT/Ia HYXKHO oOpalaThCs B Cy[ Ul BO3BpaTa
CBOMX CPEJICTB.

CynebHble pelieHus AEHCTBUTEIbHO SBISIOTCS OCHOBHBIM MEXAaHU3MOM IS MOATBEPKICHUS U
3alUTHl MIPaB BKJIAI4YMKa, KOT/A Apyrue crnocoObl He padoratoT. Cyasl MOTYT BBIHECTH PELICHHE O
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B3BbICKAHUU JIEHEXXHBIX CPEACTB, a TaKXe IpPHU3HAThb HE3aKOHHBIMU JEHCTBUS, YIIEMISIOLIME IIpaBa
BKJIaunKa. TakuM oOpa3oM, cyneOHbIe PeIIeHUs SBISIOTCS OJHUM M3 KIIOYEBBIX METOJOB 3aIIUTHI
IIpaB BKJIQJYUKOB, XOTsl HE BCEI/1a €IMHCTBEHHBIM MJIM OCHOBHBIM. B HEKOTOPBIX CiIy4asx MOTYT ObITh
3a/1eliCTBOBaHbl U ApPYTHE CIOCOOBbI, TaKue Kak aJMHUHUCTPATHUBHBIE MPOLEAYPhl, IEPErOBOPHI WU
J0CyJIeOHbIe YPEryJIMpOBaHUs CHOPOB. B HEKOTOPBIX CUTyalUsiX CyJl MOMET CTaTh MOCJeIHEH
WHCTaHIIMEH JJIsl BKJIAJUMKA 3aIIUTHI €r0 MpaB, MOATBEP)KIAIOIIAsl IIPAaBO COOCTBEHHOCTH HA BKJIAJIBI,
BO3MeEIAeT YOBITKM M HajaraeT OTBETCTBEHHOCTb HAa HEJOOPOCOBECTHBIX YYaCTHUKOB (PUHAHCOBOTO
pbIHKA. XOTS Cy/eOHbIe PEUICHHUsS UTPAIOT BAXKHYIO POJIb B 3aIIWUTE MPaB BKIATYUKOB, OCOOCHHO B
cilydasix, KOrjaa Apyrue Mepbl He MOMOTaroT, 3TO JHILIb OJUH U3 psAla HHCTPYMEHTOB, UCIOJIb3yEMbIX
JUIsl 00€CTIEYEHHS] MHTEPECOB BKJIATUMKOB.

I'naBa 3. ®opma u ycJIoBHsI 10roBOpa

Cy1iecTBeHHbIE YCJIOBUS JOrOBOpa OaHKOBCKOI'O BKJIQJa BKJIIOYAIOT B ceOs MpeaMeT A0roBopa,
KOTOPBIM SIBJISIETCS JIEHEKHBIE CPEJICTBA, TAKXKE BKIIIOYAET B ce0sl CPOK, pa3Mep IMPOLEHTOB, CIIOCO0
U/WIIM TIOPSIIOK MX BBIIJIATHL. DTU YCIOBUS SBISIIOTCS KJIFOUEBBIMH, TaK KaK ONPEAEISIOT, 10 CYyTH, CaM
IpeIMET JOroBOpa U B3aMMOOTHOIIEHUSI MEXKY BKJIAQAUUKOM U OaHkoM. Eciu XoTst 661 0JJHO U3 3TUX
yCIIOBUH He OyJeT MPOMUCAHO, JOIOBOP MOXET ObITh NMPU3HAH HE3aKIIOUEHHBIM, U HU BKJIAJUUK, HU
OaHk He Oy1yT UMETh IOPUANYECKUX 0053aTENbCTB 10 HEMY .

@dopma J0roBopa Ha NPAKTUKE LIMPOKO HPUMEHSIOTCS Kak OyMakHble, TaK U 3JIEKTPOHHbIE
(GopMbI 10roBOpa. DJEKTPOHHBIE JOrOBOPHI BKJIAJ0B MOSBUINCH B Poccum Onaromapsi pa3BUTHIO
IU(POBBIX TEXHOJOTHH M CEpBUCOB, TAKUX Kak mopTai «l ocyciayru», B OAHKOBCKUX HPUIIOKEHUSIX
I7Ie MOKHO I10/1aTh 3asBJIEHUE Ha OTKPBITHE BKJIA/a, a 3aT€M MOJIUCATh JOTOBOP IUCTAHLIMOHHO C
IOMOILBIO JIEKTPOHHOU noanucy. Yto nmo3posisgeT opopMuTh BKIIaA 6€3 JIMYHOIO MOCEIIeHUs OaHKa U
MOJIyYUTh BCE HEOOXOAMMBIE JOKYMEHTHI B 3JEKTPOHHOM BHJIE, YTO YMPOILAET MPOLEecC IS
BKJIQIUMKOB. JJI1 yCKOPEHUs U YHPOILEHUS B3aUMOICWUCTBUS, MOBBILIEHNUS IPO3PAYHOCTH IpoLecca,
a TaKXKe Ui COOTBETCTBUS COBPEMEHHBIM TPEOOBAHHMAM «3JEKTPOHHOTO JOKYMEHTOOOOPOTa» H
3aKOHOJATEIbCTBA, MCIIOJIB3YIOTCS AJIEKTPOHHbIE (OpMBI JOroBopoB Bkiaga. OHM THO3BOJISIOT
YAANEHHO 3aKI0YaTh CHIEIKHM C TOMOIIBI0 Pa3IUYHbIX CPEACTB UACHTUPHUKAIUN U SJIEKTPOHHON
HNOJNKMCH, a TaKke CciayXaT A oOMeHa MHGpoOpMaluedl ¢ rocopraHaMm M BEIEHUS BHYTpEHHEH
JIOKYMEHTaluu OaHKa.

B Poccuiickoit ®enepauuu 10roBop OaHKOBCKOIO BKJIAAA, OTKPHITOTO 4Yepe3 MOOMIIbHOE
INPWIOKEHUE, 3aKII0YaeTCs B 3JEKTPOHHOM (opMe M HMMeeT MOJHYI0 IOPUAMYECKYIO CHITy, KaK U
OyMakHBI J0roBOp. JlOrOBOp CUMTAETCs 3aKJIIOYEHHBIM C MOMEHTa MOJy4YeHHs OaHKOM CyMMBbI
BKJIaJla, IO3TOMY JIJISl €T0 3aKJIFOUEHUsI HE0OXOAUMO TepeiaTh IeHeXHbIe cpeacTBa 0aHky. [Ipu aTom
B JIOTOBOpPE JIOJKHBI OBITH MPOIMHUCAHBI BCE KIIIOUEBBIE M CYLIECTBEHHbIE ycIoBUA. be3 3Tux ycinoBuit
JIOTOBOP CUYHUTAETCS HE3aKIIOYEHHBIM, YTO O3HAYaeT, YTO HHU OJIHA W3 CTOPOH HE OyIeT CBsi3aHa €ro
YCIIOBUSIMHU.

Oco0eHHOCTH TUCTAaHIIMOHHOTO 0AaHKOBCKOTO OOCITY’KHBAaHUS BKJIIOYAIOT BO3MOXHOCTh MOJIYyYaTh
YyCIYTH OHJIAiH 4Yepe3 WHTepHET M MOOWIbHBIE NPUIOKEHUs (OHJalH-OaHKMHT), YTO IO3BOJISET
YVOpPaBIsATh CYETaMU W COBEpILIATh OINEpalH YAaJIeHHO (IUCTAaHIIMOHHO), 0e3 HeoO0XOAMMOCTH
noceaTh GU3NIEcKoe OTaesIeHNe OaHKa.

[Ipunoxenus O6aHkoB B TenedoHE — O3TO MPSAMOE MPOSBICHHE HU(GPOBBIX TEXHOJIOTUHA B
¢uHaHCcOBOM cdepe, Tak KaK OHM HCHOJB3YIOT MHTEpHET, MOOWJIbHbIE YCTpOWCTBA U
CHEIUaIM3UPOBAaHHOE MpPOrpaMMHOE oOOecreyeHne s NpPeJocTaBiIeHUs OaHKOBCKHX YCIyr B
udpoBoM popmate. CyneOHas IpakTHUKA 110 OCMIAPUBAHUIO YCIOBUM TaKOro JOroBOpa 4acTo CBA3aHA
C OCIapUBaHMEM IOJIOKEHUHN 10TOBOpa OAHKOBCKOTO OOCTY>KMBaHUS, MPU 3TOM BaKHO BHHUMATEIHHO
U3y4aTh BCE YCIOBHS MEPE NOANNCAHUEM.

Bce yarie B cy1e0HOM MpaKTHKE BCTPEUAIOTCA CIIOPHI, CBA3aHHBIE C 3aKOHHOCTBIO T€X MJIM MHBIX
YCIIOBHH JTOTOBOPOB OaHKOBCKOT'O BKJIa/a, 3aKIIOYEHHBIE MEXIy OaHKaMu M uX KiueHTamu. Criopsl
u3-3a IUGPOBBIX OAHKOBCKMX BKJIQJ0B MOTYT BO3HHUKHYTh H3-3a HESICHBIX YCIIOBHUH JIOTOBOpA,
OTpaHUYEHUIN Ha CHATHE CPENICTB, HECAHKIIMOHMPOBAHHOIO CIIMCAHMs, OTKa3a 0aHKa BEPHYTb BKJal
U3-32 MOJO3PEHHMs B OTMBIBAHMHM JEHEI WM Ha OCHOBAaHMM pEIIEHHs CyAa, a TaKXkKe H3-3a
HEe100pOCOBECTHON NMPAKTUKN OAHKOB MPU U3MEHEHUH YCIIOBHIA JOroBopa 0e3 yBeJOMIICHHUS.

24


https://www.google.com/search?sca_esv=bd4826c8ba41a3de&rlz=1C1GCEU_ruKZ1072KZ1072&cs=0&q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE+%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D1%82%D0%B0&sa=X&ved=2ahUKEwj0w6XV26WPAxXATTABHfPTI3MQxccNegQIAhAB&mstk=AUtExfCyC2BVn9fg4DpVCJrKCGHo35I1mNpA6FYlZlvdWychsXstzQbQEnBXjBCcJiGebd4UZL2_-rUF2vsw70pajYLahK2B3PT-QbHpirS9sXusMDPYdMR_ec2f7mZlpnk1TlU&csui=3

MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

CyneOHasi TIpakTHKa IO OCMApHBAHHWIO JIOTOBOPOB OAHKOBCKOTO BKJIAJa, 3aKIIOYCHHBIX Yepes
MOOUJIBHBIC TIPUIIOKEHUS, B Poccuu He cOAepkHT crenupUIecKuX MPelneaeHTOB, OJHAKO OOIIHe
MPUHIIMIIBI OCTIAPUBAHUS CXOKU: €CJIH JIOTOBOP 3aKJIIOUEH B PE3yJIbTaTe MOIIEHHUYECKUX JEHCTBHIA,
3TO MOXET OBITh OCHOBAaHWEM ]ISl MPU3HAHUS €r0 HE3aKJIFOUCHHBIM WM HEACHCTBUTEIHHBIM Yepe3
cyn. KnmeHnraMm, CTONKHYBIIMMCS C TakOW CHTyaluell, cielyeT IMOoAaTh 3asBlIEHUE B IOJHIIUIO,
oOpaTtuThcst B OaHK U MHUIIUUPOBATH CyNeOHBIN HUCK, MPEIOCTAaBUB JOKA3aTEIHCTBA MOIICHHHYECTBA U
HeJI00POCOBECTHBIX JICHCTBUI OaHKA.

KnuenTel 6aHKa CHUIBHO PUCKYIOT, MPEAOCTABISAS IOCTYN M JaHHBIC IO cYeTaM, MOOWIBHBIM
tenegonaMm TpeTbuM JnnaM. Ceiluac MOKHO TOBOPUTH 00 yCTOsIBIIEHCS cyAeOHOI NpakTuke, MO
KOTOPOW CYJbI OTKA3bIBAIOT B HMCKAaX JI0 YCTAHOBJICHHS OOCTOSITENLCTB MOIICHHUYECTBA B paMKax
YTOJIOBHBIX Jied1. 11 B 3TOM TpYJHO YIPEKHYTh CY[bl, IIOCKOJIBbKY MPE3YMIILHS COBEPIICHUS CAEIKHU 10
IIOJIyYEHUIO JI0CTYIIA KO BKJIaJlaM, HECAaHKIIMOHUPOBAHHBIM IIEPEBOJIAM JECHET CO CUETOB JEHCTBYET HE
B MOJIb3Y KJIMEHTOB. J[OKa3aTh, YTO B JACWCTBUTEIHHOCTH YKa3aHHBIC OIEpalli COBEPLIAIHNCH HE
CaMHUM KJIMEHTOM, a IOCTOPOHHUMHU, B paMKax I'pakJJaHCKOTO CyI0IPOM3BO/ICTBA JOBOJIBHO CIOXKHO.

Ho naxxe ¢ mpu3HaHueM TakuX CIIEJIOK HEeIeHCTBUTEIBHBIMU BCE PABHO HA KIIMEHTOB MOKET OBITh
BO3JIO)KEHA YacTh OTBETCTBEHHOCTH, COTJIACHO YyKa3aHHBIM MpaBaM M OOSI3aHHOCTSIM CTOPOH B
noroBope. CorjacHO HaHHBIM K3 HHQPOPMAIMOHHBIX HCTOYHUKOB CaMU KIUEHTHl MO CBOEH
HEOPEKHOCTU WM HEOCTOPOKHOCTH NMPEAOCTABIISIIOT MOLIEHHUKAM CBOU JaHHBbIE.

B Tex ke ciydasix, KOrJa XUIIECHHE MPOUCXOIUT 0e3 KaKUX-IMOO KOHTAKTOB HIJIM HEBOJILHOTO
y4acTus KJIMEHTa (HampuMep, B pe3yJIbTaTe B3JIOMA 3JI0YMBIIUICHHUKAMU CUCTEMbI HHPOPMAITHOHHOM
0e30MacHOCTH), [OJDKHBI JIEHCTBOBaTh WHBIE MpPaBUia: PHUCKM BO3HUKIIUX HEOIArONPHUATHBIX
NOCHEACTBUM JlokaTcad Ha OaHk. Pa3sHuua B moaxonax oOBACHSAETCS TEM, YTO B MPEAOCTABICHUS IO
HEOCTOPOKHOCTH CaMHUM KJIMEHTOM, B TO BpeMsl Kak B APYTUX CIIy4asX HE3aKOHHOE OBIIAJICHHE
3JIOYMBIIIJIEHHUKAMH KOHPUACHIIUATBHBIMHU JAHHBIMHU IMPOUCXOIUT IIOMUMO BOJIM KJIMEHTA M BHE €r0
KOHTPOJISI, TOTJa 9TO 30HA OTBETCTBEHHOCTH OaHKa.

Jist Toro 94TOOBI HE TIONACTh B TAKYI0 CHTYaIHI0, HEOOXO0AUMO COOII0aTh KOH()UACHIIMAIEHOCTh
JTAHHBIX U CBEJICHUM MO BKJIaJIaM, CU€TaM, U HE MPEJOCTABIISTh IOCTOPOHHUM JIMIAM JJOCTYIl K CBOMM
tenedoHaM, UHTEPHET-OAHKUHTY, TaK)Ke HE YCTAHABJIMBATH MO yKa3aHUSM MOCTOPOHHUX JIUI[ KaKHe-
60 MPUIIOKEHUs Ha cBOH TenedoH. B cnyuyae momagaHus Ha yI0YKY MOIIEHHMKOB, KIIMEHTaM OaHKa
HY’KHO HE3aMeIJIUTENIbHO 00pallaThCsl B MPaBOOXPAHUTEIbHBIE OpPraHbl O COBEPILIEHHOM B OTHOILIEHUU
Bac MPECTYIIEHUU U He3aMeUTUTeNbHO HH(POPMHUPOBATH OaHK 00 STOM.

I'naBa 4. [IpaBa u o0s13aHHOCTH CTOPOH. OTBETCTBEHHOCTH

[To moroBopy OaHKOBCKOTO BKJIaja OaHK OOsI3yeTCsl KJIIOYEBBIE IpaBa BKJIAJYMKA: HA BO3BpaT
BKJIaJIa B YCTAHOBJIEHHBIN CPOK, Ha MOJIyYEeHHE MPOLEHTOB, HA JOCPOYHOE PACTOPKEHUE JOTOBOPa B
MPEAYCMOTPEHHBIX ciaydasx. [Ipu aTom GaHKk 00s3yeTcs NpUHSTH JCHEKHBIE CPEJCTBA, BEPHYTH UX IO
MCTEUYEHUHU CPOKA UJIU MO TPEOOBAHUIO U BBIILJIATUTD MPOIICHTHI, a BKIIATYUK 00s3YeTCSl BHECTH JACHBI'H
Y BBITIOJIHATH YCIIOBUSA JIOTOBOpa, B TOM 4Hclie oOecrnieueHne KOHGUIEeHIIMaIbHOCTH HHpopmaru. B
clly4ae HapylieHusi 00s3aTeNbCTB OaHK HECeT TPakIaHCKO-TIPaBOBYIO OTBETCTBEHHOCTh B (opme
YILJIAThI TPOLIEHTOB 3a MOJb30BAHUE UYKUMH JIEHE)KHBIMU CPEeACTBaMH corjacHo ctatbe 395 'K PO,
BO3MEIICHHSI YOBITKOB, KOMIICHCAIIUHA MOPATHHOTO BPE/Ia B OT/IEIBHBIX CITydasX.

[IpaBa BkiaguMKa BKJIIOYAIOT MpPaBO HA IMOJy4YeHHWE BKJIAJa U TPOIEHTOB, paclopsKeHUE
CpelacTBaMu (C OTpaHMYCHUSMH 1O 3aKOHY), a TakKe MpaBO Ha MH(OPMALUIO U BO3MEIIEHUE Yepes
CHUCTEMYy CTpaxoBaHHs BKJIaaoB. OO0s3aHHOCTH OaHKa BKIIOYAIOT COOJO/IEHHE OAHKOBCKOW TaiHBI,
BO3BpaT BKJIaJja W YIUIATy MPOIEHTOB, TOTJa Kak OOsI3aHHOCTH BKJIAMYMKA COCTOST B Tepenaue
CPEJICTB ¥ COOJIIOJIEHNH YCIIOBHM 10OTOBOpA.

CropoHbl ToroBOpa OAHKOBCKOTO BKJIaJa — 9TO KOMMEpPUYECKHMH OaHK M €ro KIHMEHT, KOTOPBIH
BBICTYIIa€T B pOJM BKiIaguuka. JloroBop OaHKOBCKOTO BKJaja TMOANaAaeT TMOJ KaTeropHuio
JIOKYMEHTOB, KOTOPBIE OTHOCATCS K OAHKOBCKUM omnepanusM. [1o 3Toil mpudrHe B cTaTyce cyObeKTa,
MIPEIOCTABIISAIONIEro yCiyry (yciayroaaTelis) BhICTyHaeT He Jro0as KpeIuTHas OpraHu3alus, a CTporo
0aHKOBCKasi CTPYKTypa, coriacHo craThe | DemepanbHoro 3akoHa PD «O OGankax u OaHKOBCKOMH
nesitensHOCTHY. [To HOpMam crareit 13 u 36 3TOoro Ke 3aKoHa, a Takke crathu 835 'K PO GankoBckue
OIEPALMH IPOBOAATCS UCKIIIOUNUTEILHO HA OCHOBAHUH JIMLEH3UH, KOTOPYIO Bblnaer L{b PO.
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CynebHble pemieHHs MOTYT MOATBEPAUTh WM 3allUTHTh 3TH IpaBa BKJIAJ4YMKa, a TaKxkKe
HAJIOXKUTh apecT Ha BKJaJA, 4TO IOBIMAET HAa BO3MOXKHOCTh BBIBOJA cpeAcTB. Hampumep, mis
JIOCPOYHOT'0 PacCTOPKEHUS JOroBOpa OaHKOBCKOT'O BKJIAZAa U BO3BPATA CPE/ICTB C MPOLIEHTAMH, a TAKXKe
JUIS TIOy4eHHUsS! CyJIeOHBIX aKTOB, HEOOXOIUMO OOpaTHTbCA B CyJ C COOTBETCTBYIOIIMM HCKOBBIM
3asgBieHueM. CyzneOHble aKThl, KaK IPaBUIIO, IPUHUMAIOTCSA MPU HAIMYMKA OCHOBAHUH I BO3BpaTa
CPEJCTB, HAIpUMEP, NPU HAPYIIEHUH OAHKOM YCJIOBMI JIOrOBOpA WM 3aKOHOJATENbCTBA, a TAKXKE IPU
HAJINYUK HETIPAaBOMEPHOT'0 0TKa3a 0aHKa BEPHYThb JACHBIH.

PaccmoTpuM K mpuMepy, CIeAYIOMINNA ClIydau B Cy1eOHO MpaKkTHKe:

B cynebHoli mpakTuke ObUI ciay4dail cyaoM He coOmroeHbl TpeOOBaHHUA O 3aKOHHOCTH U
000CHOBAaHHOCTH CyAE€OHOTO aKTa, a MOTOMY JONYUICHHbIE HApYyLICHWS, HE HCIPABICHHBIC CYJOM
ane/UIILIMOHHOM  MHCTAHIIMM M  KacCallUOHHBIM  CyJOM  OOWIeH  IOPUCIUKLUM, SBISIOTCA
CYILLIECTBEHHBIMU M HEIIPEOJOJUMBIMHU, B CBSI3U C YEM MOTYT OBITh MCIIPABJIEHBI TOJIBKO IIOCPEICTBOM
OTMEHBI CyJIeOHBIX IOCTaHOBJIEHUH. bbiio onpenenenne CyneOHOM KOUIErHH MO IPa)KIaHCKUM JIeaM
BepxoBaoro Cyna P® ot 30 mas 2023 r. N 21-KI'23-4-KS5, rne Cyn orMeHun cyaeOHbIe pelieHus 1
HalpaBWI JI€J0 O B3bICKAHUM CyMMbI OAaHKOBCKOT'O BKJIaJia, MO BCTPEYHOMY MCKY OaHKa K HCTILYy O
IPU3HAHUM J0roBOpa 0aHKOBCKOI'O BKJa/la HE3aKJIIOUEHHBIM Ha HOBOE PAaCCMOTPEHUE B CY]l MEPBOM
MHCTaHIUH, IOCKOJIbKY CyJlaM HaJJIeXajo AaTh OLIEHKY TOMY, SIBCTBOBAJIO JIM U3 0OCTAaHOBKM HalIU4He
WIM OTCYTCTBUE Yy OTBETUMKA IIOJIHOMOYMM Ha 3aKJIIOYEHHE C HCTLOM JOroBopa BKJIajJa U Ha
HOJIyYeHHE OT Hero JCHEXHbIX CPECTB, Ha MOJIUCAHNE U Bbl1ady JIOKYMEHTOB OT UMEHH OaHKa.

CyznoM ObL10 pacCMOTPEHO JIENI0 U I/I€ YCTaHOBIIEHO, yTO MexAy b. u baHkoM 3akitouéH 1oroBop
0aHKOBCKOTO BKJIaJa, IO YCJIOBUSAM KOTOPOIO BKJIAJUUKY JOJDKHBI OBITH OTKPBITHI cYeTa JUIs
pa3MelIeHHs] JIEHEXXHbIX CPEACTB B oOmpefesieHHbl Bkiman. [lanee rpaxnaanuH b. (ucren) uepes
HEKOTOpoe BpeMsi oOpaTuics B OaHK C 3asBJICHUEM O JIOCPOYHOM PAaCTOPKEHHUU JOTOBOPA BKJIAJ.
Torma xkak baHK BEpHYTbh JEHEXKHBIE CPEICTBA OTKA3aJICsA, COCIABIIMCh HAa OTCYTCTBHE Ha €ro CHETe
JICHEeXKHBIX CPelCTB. Takke CyJJOM yCTAaHOBJIEHO, YTO B XOJ€ CIykeOHOH IpoBepku OaHka paOOTHHUK
6anka T. momb3ysich CIy)eOHBIM MOJIOKEHHEM, 3aKIII0Yall ¢ (PU3UYECKUMHU JIMIIAMU WHAWBHYaTbHbIE,
HE IMpelyCMOTPEHHbIE HOPMATHBHBIMHM JOKyMEHTaMu OaHKa JOTrOBOpPbl OaHKOBCKOTO BKJIala C
MOBBILICHHON MTPOLIEHTHON CTaBKOM, TP 3TOM OH HE HaMEpEeBasiCh Pa3MECTUTh X Ha JIMIIEBBIX CUeTax
B Oanke. Takum o6pazom, T. 3a nmepuoa ero paboTsl B 6aHKEe MOXUTUI y TpaxkJaH - GU3NYECKUX JIHIL
3HAUUTENbHbIE JICHEKHbIE cpelcTBa. B cBs3u ¢ yem T. Obul YBOJIEH B CBSI3U C YTpaTod JOBEpHUs CO
CTOPOHBI paboTo/aTeNs, B OTHOIEHUH KOTOPOIO OBUIO BO30Y)XKJIEHO YroJOBHOE JIEJ0 MO MPU3HAKAM
COCTaBa MPECTYIICHUs, TPEAyCMOTPEeHHOTO 4. 4 ¢T. 159 YronosHoro koaekca PO.

baHk ¢ uCKkOBbIMH TpeOOBaHUSIMU HE COTJIACHIIOCH, MPENBSBUIO BCTPEUHBIM HCK, B KOTOPOM
IPOCHJIO MTPU3HATH JOTOBOP OAHKOBCKOTO BKJIA/1a HE3AKIIOUEHHBIM U MPU3HATH 003aHHOCTh OaHKa MO
BO3BpaTy CyMMBbI BKJIaJla OTCYTCTBYIOIIEH, YKa3aB Ha TO, YTO JACHEKHBIE cpe/icTBa OT b. B kaccy OaHka
HE NocTynaiu. PemieHneM TroOpoOACKOrO CyAa, OCTaBICHHbIM 0€3 W3MEHEHHUs aleUISLHOHHBIM
ornpezeieHueM cyne0HONW KOJIJIETUH 1Mo rpaxkaaHckuM aenam Bepxosnoro Cyna, B yJIOBIETBOPEHUU
UCKOBBIX TpeOoBaHuMi b. oTka3aHO, BCTpeuHble HCKOBbIe TpeOoBaHUs baHka ynOBIETBOPEHHI.
OmnpenenenneM cyaeOHOM KOJUIETMH O TpaKAaHCKUM jaenam llstoro kaccannoHHOro cyaa oOuiei
IOPUCIUKIMK CyJieOHBIe TOCTAaHOBJIEHUS OCTaBJEeHbI Oe3 M3MeHeHHs. B kaccaruonHoi sxanobe b.
MOCTaBJIEH BOMPOC 00 OTMEHE Ha3BaHHBIX CYAEOHBIX MocTaHOBIEeHUH. OrnpeneneHUeM CyIbU
BepxoBHoro Cyna P® kaccanmoHHas jkanoba ¢ JeoM IepefaHbl ISl pacCMOTPEHHUs B CyAeOHOM
3aceqanun CyaeOHOW Koilernu Mo TrpakiaaHckuM Jenam BepxoBHoro Cyna P®. IIposepun
MaTepuaibl Jiena, OOCYIUB JIOBOJbI, H3JIOKEHHbIE B KAaCCAllMOHHOM »ajobe, BO3paK€HUS Ha
KaccallMoHHyI0 kanoOy, CyzneOHass KoJuleTMs HaxXOAMT KacCallMOHHYIO ajnoOy Mojasexarien
YAOBJIETBOPEHUIO.

Pa3pemast cnop, cya nepBoli MHCTaHLIMHU, PYKOBOJICTBYSACH IOJIOKeHUsIMHU cT. 8, 433, 834, 8§35,
836 PK P®, Ilonoxenuem banka Poccum ot 27 ¢espans 2017 r. N 579-I1 "O nnane cueroB
OyXrajTepcKkoro y4éra JJisi KpeAUTHBIX OpraHu3amuii u nopsake ero npumenenus', m. 3.1 IMonoxenus
banka Poccun ot 29 suBaps 2018 r. N 630-I1 "O nopsiike BeeHUs! KACCOBBIX OINEpaLlUii U MpaBHIIaX
XpaHEHHMs], IEPEeBO3KU M MHKaccallud OAaHKHOT M MOHeThl baHka Poccuu B KpeaUTHBIX OpraHHM3aLusaxX
Ha Teppuropun Poccuiickoii ®@enepauun, nmpumeén K BBIBOAY O TOM, YTO JIOTOBOP OaHKOBCKOTO
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BKJIa/Ila TI0 pa3MEIIEHHUIO JCHEXKHBIX CPEICTB BO BKJAJ SABISETCS He3akMOYEHHBIM. [Ipu sToM cyn
NEepBOIl MHCTAHIIMM WCXOAWJI U3 TOTO, YTO ONEpAIMH MO BHECEHUIO b. MEHEXHBIX CPEICTB B Kaccy
0aHKa He OTpakeHbl B KAaCCOBBIX JOKyMEHTax OaHKa, Iepejadya HAJUYHBIX JEHEKHBIX CPEICTB B
KaOMHEeTE yNPaBJIAIONIETO U JINYHO €MY B PYKH, MO 3HAYUTEIILHO YBEIMYCHHYIO MTPOIEHTHYIO CTaBKY
IIPU TOM, YTO IPOLICHTHBIE CTaBKH B oduce OaHka, Kyaa sBuicsa b., Obun pa3MelieHbl B JOCTYITHOM
JUIE O3HAKOMJICHMS MeECTE, a TaKke B OTKPBITOM JOCTyIl€ B HMHTEPHETE CBHJETEIBCTBYET O
HEepa3yMHOCTH oBesieHus b.

B xauecTBe mnoaTBepkIeHHUS (haKTa 3aAKIIOYCHHS JIOTOBOpa OAaHKOBCKOTO OOCITYXXHUBaHHUS H
BHECEHHUs JICHE)KHBIX CPEJCTB BO BKJIaA b. mpefocTaBiieHbl 3asBJIECHUS O PA3MELICHUU JIEHEKHBIX
CPEZCTB BO BKJIQJI, YCIOBUS 10 pa3MEIIEHUIO ICHEKHBIX CPEJCTB BO BKJIaA U OaHkoBckuit opuep. Co
CTOPOHBI BKJIQJUMKa JOKYMEHThl mojanucanbl b. JIoKyMeHTBI cO CTOpPOHBI OaHKa IOANUCAHbI
YIPaBJIAIONUM OnepariioHHbIM opucoM bank T., Ha HUX TPOCTaBICHbI OTTUCKU NIeUaTH OaHKa.

W3 ycTaHOBIEHHBIX CyAOM OOCTOATENBCTB cileayer, uTo T. SBISUICS PYKOBOAUTENIEM
OTEPALIMOHHOTO O(rca, COTIACHO JTOKHOCTHOM MHCTPYKLUMHU M BBIJAHHOM BaHKOM 1OBEpeHHOCTH B
€ro MOJHOMOYHS BXOJMJIO: MPUBJIECUCHHUE JICHEKHBIX CPEACTB BO BKJIAJ, KaK OT UMEHHM (PU3MUECKUX
JWI, TaK U IOPUAWYECKHUX JIMIL, B TOM YHUCIE B €ro MOJHOMOYHS BXOAMJIM pEaNH3alus pacyeTHO-
KaccoBOoro oOcmykuBaHuss B baHke M moamucaHue JOroBOPOB OaHKOBCKOIO cyeTa/0aHKOBCKOIO
BKiana. C y4€ToM M3JI0’)KEHHOTO CyJaM HaJJIeXallo JaTh OILEHKY JeWCTBUM T. W MOTHOMOYHUM Ha
3aKJII0YEHHE C UCTLOM JIOOBOpA BKJIA/a U HA MOJyYeHHE OT HEro JCHEXKHbBIX CPEJCTB, HA MO/NHCAaHUE
U BBIaYy JOKYMEHTOB OT UMEHH OaHKa.

Ucxons u3 toro, uto m.1 cr. 836 'K P® nomyckaer moarBepkieHue COOMIOACHUS MMChMEHHOM
¢dopmbl 10TOBOpa OAaHKOBCKOTO BKJIA/a BBIJAHHBIM OaHKOM BKJIQJYHKY JOKYMEHTOM, OTBEYAIOIIUM
TpeOOBaHUAM, YCTAHOBJICHHBIM OAHKOBCKUMH IPAaBUIAMU U IMPUMEHSIEMbIMU B OAaHKOBCKOH IPaKTUKE
oOpryasiMu 1eoBoro obopota. To ecTb mepeueHb JOKYMEHTOB, KOTOPbIE MOTYT YJOCTOBEPSTH (haKT
3aKJIIOYEHUsI JJOrOBOpa OAHKOBCKOTO BKJIAJa, HE SIBJIAETCS MCUEPIIBIBAIOIIMM, BHECEHUE JIEHEXHBIX
cpeAcTB Ha cu€T OaHKa BKIAJIYMKOM, MOXXET JOKa3bIBaThCS JIOOBIMH BBIAAHHBIMH €My OaHKOM
JIOKyMEHTaMH.

B HacrosimeM ciayuyae cyqoM HeE cOOJIOJeHbl TpeOOBaHUS O 3aKOHHOCTU M OOOCHOBAHHOCTH
CyneOHOro akta, a MOTOMY JOMYIICHHbIE HapyLIEHHs, HE MCIpPABICHHbIE CYJIOM aNeJUISIIMOHHON
WHCTAaHIIMM W KAacCAallMOHHBIM CYAOM OOIIeH IOPHCIOUKINH, SBISIOTCS CYIIECTBEHHBIMH U
HENPEeOoJOIMMBIMH, B CBA3HM C YeM MOTYT OBbITh MCIIPaBJIEHbI TOJIBKO MOCPEICTBOM OTMEHBI CYIeOHBIX
nocraHoBieHui. Ilpu Takux obcrosTenscTBax CyneOHas KoOJJIETHUs IO TPaKIAHCKUM JeliaM
Bepxosnoro Cyna P® cuutaer, yTo MpUHATHIE O JIeNy PEUIeHHE CyJia, aleUIUOHHOE ONpeeIeHne
U ONpEJeNIeHHE KacCallMOHHOTO cyJa oOlled IOpUCAMKIUM HeNb3s IMPU3HATh 3aKOHHBIMHU, OHU
noJyIeXxar OTMEHe, a JIeJIo - HalpaBJICHUIO Ha paCCMOTPEHUE B Cy/ NIEPBOI MHCTaHIINU.

Pe3stomupysi, paccMOTpeHHOE Jelo M3 OOCTOATENbCTB Jieda CJIEAYeT, YTO HeCOONI0ACHUS
TpeOoBaHuil K popMe A0roBopa OAaHKOBCKOTO BKJIa/Ja U MPOLEAYpPHI €ro 3aKI0YeHHs BO3JIaraeTcs Ha
0aHK, MOCKOJIbKY KaK COCTaBJIEHHE JI0TOBOpa, TaK U OPOPMIICHHE MPUHATUS JIEHEKHBIX CPEICTB OT
TpaXIaHMHA BO BKJIAJ OCYIIECTBISIOTCS OT WMEHHM OaHka. B cBs3m c yem, 3a JCWCTBUS
HEe100pOCOBECTHOTO CBOETO pabOTHHKA U HECBOEBPEMEHHOE OOHAPY)KEHUE HETIPABOMEPHBIX JAEHCTBUM
COTpyAHHMKAa baHK JODKEH HECTH OTBETCTBEHHOCTh 3a CBOM pHUCKH. Tak kak baHk Oymyuw
KOMMEpUYECKO opraHu3anueii, caMOCTOATENbHO, HA CBOW PUCK 3aHUMAeETCs NpPeANPUHUMATEIbCKOM
JesITeIbHOCTHIO, HAIIPAaBJICHHOM Ha CHCTeMaTHYeCKOe MoyydeHue npuobuin (ab3ar Tpetui . 1 ct. 2 u
ct. 50 'K P®), o6maaer cnienuaabHON MPABOCIIOCOOHOCTRIO M SIBJISIETCS - B OTJIMYHE OT TPaXKTaHNHA-
BKJIQJYMKA, HE 3HAKOMOro C OaHKOBCKMMH TMpaBWJIaMH M OOBIYasMHU JIE€JIOBOTO 000poTa,
podeCCHOHAIOM B OaHKOBCKOM cdepe, TpeOYIoIIeH crienrnalbHbIX TTO3HAHUH.

I'naBa 5. 'ocynapcTBeHHBbIE TAPAHTHH U CTPAXOBaHUE BKJIAJ0B

Cucrtema cTpaxoBaHHs BKJIQJIOB (PH3MUECKUX JIAI, JNEHCTBYIOMas B Poccum, SBISIETCS BaKHBIM
AJIEMEHTOM 3alllUThl HHTEpecoB BKIAAUUKOB. DenepanbHblii 3akoH «O CTpaxOBaHWU BKJIAJI0B
bu3mueckux Uil B OaHkax Poccwiickor ®enepanun» TpemrycMaTpUBAET TapaHTUPOBAHHOE
BO3MeEILIEHHE BKJIA/I0B B CiIy4yae OaHKpOTCTBa OaHKa B mpezenax ycraHosiaeHHoro tumura (¢ 2020 roga
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— 1,4 mun pyOneit). [IpaBonpuMeHHUTEIbHAS MPAKTHKA MOKa3bIBaeT, YTO B ciyyae OaHKPOTCTBA
0aHKOB MEXaHHM3M CTPAXOBAaHUS BKJIAJ0B UIPACT KIIOYEBYIO POJIb B BOCCTAHOBJICHUH TPAB TPAXKAAH.
Cdepa puHAHCOBBIX YyCIyr, OKa3blBa€MbIX OaHKaMU M HMHBIMH OpraHU3allMsM{, B HACTOsLIEe
BpEMs XapaKTEpU3YEeTCsl, ¢ OJHOW CTOPOHBI, POCTOM 4YHCJIa OKa3blBAEMbIX HACEIECHUIO YCIYT, a C
JIpYroi - HaJlM4ueM PHCKOB, CONPSDKEHHBIX B TOM YHCIIE C HE BCErja JI00pOCOBECTHBIM MOBEIACHHEM
YYaCTHUKOB (PMHAHCOBOTO pbIHKA, B TOM uucie u Oankamu. B sHBape 2017 roma bamk Poccun
BCTYNWJI B MeXAyHapoAHYI0 OpraHU3allyio [0 3alluTe IpaB MoTpedurenel (UHAHCOBBIX YCIVT,
YJIeHaMH KOTOPOM SIBJISIOTCS HaA30pHBIE OpraHbl 22 cTpaH, OJHO M3 3ajady KOTOpPOH sABIISETCS
COJICHCTBUE COBEPIICHCTBOBAHUIO CUCTEMBI 3alIUTHI IIPaB MOTpeOuTeNel (PMHAHCOBBIX YCIYT.
BepxoBubiit Cyn P® mnpoBoauT cuCTeMaTHUeCKyl0 paboTy 1o O0OOOUICHHIO TPaKTHKH
pPaccMOTpEHUsI Pa3IMYHbIX KATEropuil Jied, CBsI3aHHBIX C 3almuTol mpaB mnotpedurteneil. Tak,
[Tnenymom BepxoHoro Cyna Poccuiickoii @enepanuu ObUTH MPUHSITH TOCTAHOBJICHUS OT 28 WIOHS
2012 1. Nel7 "O paccMOTpeHHUH CyaaMH TPaXIaHCKHUX JIE] IO CTIopaM O 3aIllUTe MpaB MOTpeOuTenei",
ot 27 urons 2013r. Ne20 "O npuMeHEHUH CyIaMH 3aKOHOJATENIbCTBA O JOOPOBOJIBHOM CTPaXOBAHUHU
MMYIIECTBa TpaxaaH".
I'naBa 6. [Ipo6/ieMbl ¥ epCeKTHBBI PA3BUTHA
CyneOHass mpakTHKa IO JOroBopaM OaHKOBCKOIO BKIaaa pasHooOpasHa. Haumbonee
pacripocTpaHEHHbIE KaTEerOpHH CIOPOB: B3bICKAHHME BKIIAJOB IMpU OaHKPOTCTBE OaHKa, CIIOPBI O
HA4YMCJICHUH NIPOLIEHTOB, IPU3HAHUE HEEHCTBUTENbHBIMU OTJENIBbHBIX YCIOBUI 10I0OBOPA.
BepxoBubiii Cyn P® HeoqHOKpaTHO YyKasblBaJl, YTO JOTOBOpP OAaHKOBCKOTO BKJIaJa HOCUT
nyOJIMYHBIM XapakTep, M YCIOBHS, YIIEMISIONIME IIpaBa BKJIAJAYMKA, MOTYT OBITb IpU3HAHbI
HezelcTBUTENbHBIMUA. K yHClly mpo0iieM MOXKHO OTHECTH: HEIOCTATOYHYIO 3alUTy HOPUIUYECKHX
JIMII-BKJIQTYMKOB, CIIOKHOCTH C HU(PPOBBIMH BKJIAJAaMH W HCIOJIB30BAHHEM CMapT-KOHTPAKTOB H
KOJUTU3UU MKy HHTEpECaMH BKJIATYMKOB U OAHKOB B YCIOBHSIX SKOHOMHYECKOI HECTAOMIIBHOCTH.
[lepcnexTnBpl OaHKOBCKOW cdepbl CBsi3aHbl ¢ HHU(POBOH TpaHCPOpManued, YTO BKIFOYAET
BHEJ[pEHHE WHHOBAIMIl, a TaKKe yCWJICHHE O€30MacHOCTH U HaJEeKHOCTU CHUCTEMBI CTPaxOBaHUs
BKJIaZI0B. [{udpoBu3zamus xe BeJeT K yIydIlIeHUIO0 KauecTBa YCIYT U PacIIuPEHHUIO JOCTYIa K HUM.
[Tpobnembl HeOCTATOYHOM 3aIIUTHl BKJIAQJAYUKOB PEIIAIOTCS C MOMOUIbI0 TOCYAAPCTBEHHBIX
CUCTEM CTPAaxOBaHMs BKJIA/J0B, KOTOPbIE KOMIIEHCHPYIOT MOTEpU B ciydyae OaHKpOTCTBa OaHKa, a
TaKXe MyTeM MOBBIIMIEHUS OJUTEITPHOCTH CaMHUX BKJIQJYMKOB, MPOBEpPKH MH(popManuu o OaHKax U
MCIIOJIb30BAaHUsl HA/IeXKHBIX Mep 0e30MacHOCTH A CBOMX cueToB. Jyig oOecnedyeHus 0Oe30MacHOCTH
BKJIa/10B B PD cnenyer BeIOMpaTh HajaexHble OaHKH, yyacTBytomue B CucreMe cTpaxoBaHUs BKJIAJI0B
(CCB), B iepByto o4yepenp Te, UTO UMEIOT AeUCTBYIONIYIO JuieH3uto [|b PO, n BHuMarensHo n3y4yaTh
yCcIOBHS JOrOBOpoB. B ciyuae cOepexeHuid, NpeBBIIIAIOINIMX pa3Mepa CTPaxoOBOH CYMMBI,
HEOOXOJUMO paclpeleNaTh WX MEXKIy pa3HbIMH OaHKaMM, YTOOBI IMOJIHOCTbIO COOTBETCTBOBATH
cTpaxoBoil cymMe. Takke rpaxaaHaM BakKHO CJIEIUTh 3a CUTyalueill Ha ()MHAHCOBOM pBIHKE, YTOObI
CBOEBPEMEHHO MEPEBECTH CPeACTBa B 0oJiee O€30MacHble HHCTPYMEHTHI IPU HEOOXOIUMOCTH.
3akiouenune
[IpoBeneHHOE Hccae10BaHUE MO3BOJISET CENaTh BHIBOJ O TOM, YTO JIOTOBOpP OaHKOBCKOTO BKJIaja
SBJISICTCS Ba)KHBIM MHCTPYMEHTOM B (DMHAHCOBOH cHucTeMe, UMEIOIIMM 3HAYUTEIbHOE COLUAIBHOE U
npaBoBoe 3HadueHHe. OH perymupyercs kak HopMamu 'K P®, tak m cnenuanbHBIMH 3aKOHAMH, a
cyneOHasi MpaKkTUKa KOHKPETU3UPYET U YTOUHSET MPUMEHEHUE COOTBETCTBYIOIIMX HOPM.
[IpaBonpumeHUTeNbHAsS MpPAKTUKA CBUJETENILCTBYET O TOM, 4YTO 3allUTa MpaB BKIJIAJYUKOB
SBIISIETCA NPUOPUTETOM JUIS TOCYJApCTBA, OJHAKO COXPAHAIOTCSA MPOOIEeMbI, TPEOYIOLIHE PELICHUS:
HEOOXOJUMOCTh aJanTallli 3aKOHOJATENbCTBA K IIU(GPOBBIM TEXHOJIOTHUSM, YCHICHHE 3alllUuThl
BKJIQTYMKOB-IOPUINYECKUX JIMI, MOBBIIIEHHE A(PGEKTUBHOCTH CHCTEMbl CTPAXOBAaHUS BKJIAJIOB.
[lepcriekTHBBl pa3BUTHS HMHCTUTYTa JOrOBOpa OAaHKOBCKOIO BKJIaJga CBsA3aHbl ¢ HUdpoBHU3aLUEH
(MHAHCOBBIX YCIYT, PACHIMPEHHEM MEXaHM3MOB 3aIIUTHI IPaB BKJIAJUMKOB M YKPEIJICHUEM JTOBEPHs
K OaHkoBckoi cucreMme. L{udpoBbie TeXHONMOrHH TPaHCHOPMHUPYIOT CIIOCOOBI 3aKJIIOUEHUST TOTOBOPOB,
yIOpaBJIEHUSI CPEICTBAMU M JUCTAHLIIMOHHOTO OOCIY)KHBaHHUS, a YCHUJICHHBIE MEXaHMU3MbI 3aIIUTHI
obecreunBaroT 6€30NMaCHOCTh BKJIAJIOB B YCIOBUAX Pa3BUTHS MU(GPOBOU CPEIbI.
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JIBIBKA CTEITHAS (*SAGA PEDO*) BKOCTAHAMCKOM OBJACTH: PE3YJbTATHI
HUCCJIEJIOBAHUM 2024-2025IT.

bunanosea Kpucmuna Anopeesna
KPY umenu Axmem baiimypcoinyusi,
Kocmanau, Kazaxcman

Annoranus

B crarbe mpencraBiieHBl pe3yNbTaThl MOJIEBBIX HCCIIENOBaHUN AbIOKK crermHoil (Saga pedo) B
Kocranaiickoit obmactn Kazaxcrana B 2024-2025 rr. Bug sBnsercs penkuMm u 3aHecéH B KpacHyro
KHUTY, 4YTO JeJaeT HM3y4YeHHe ero YHCICHHOCTH W apeajia KpaiiHe akTyalbHBbIM. McciemoBaHus
OPOBOAWINCH, MapUIpyTHBIM MeToIOM Ha Tepputopuu Haypsymckoro, Kapacycckoro u
AMaHIebJUHCKOTO PaiOHOB. Y CTaHOBIJIEHO, YTO HauOOJbIlIas YUCIEHHOCTh 0coOel Habiomaercs B
Hayp3symckom paiioHe, I/€ COXpaHWJIWCh IEIUHHBIE CTeNu U (YHKIMOHUPYIOT OXpaHseMble
tepputopun. B Kapacycckom paiione 3aMKCHpOBaHO CHI)KEHUE YHCIICHHOCTH M3-3a BBINIaca CKOTA M
UCIONIb30BaHusl ecTUIUIOB. [lomydeHHbIe pe3ynbTaThl YKa3bIBalOT Ha HEOOXOAUMOCTh PETYISPHOrO
MOHHMTOPHHTA U YCUJICHUSI MEP OXPaHbl CTEIHBIX SKOCUCTEM JIJIsl COXpPAHEHUS BUA B PETHOHE.

KiroueBsie ciioBa: npi0ka crenHasi, Saga pedo, Kocranaiickas o6macts, KpacHas kHUTA, CTEITHBIC
HKOCHUCTEMBI, MOHUTOPHUHT.

Bsenenue

JlpiOka cremnHas (Saga pedo) — peakoe HaCEeKOMOE U3 CEMENCTBA HACTOSAIIMX Ky3HEUMKOB
(Tettigoniidae). OHa siBisieTcs KpyIMHEHIIUM IpecTaBUTeNeM NPIMOKPBUIBIX B Kazaxctane u
3aHeceHa B KpacHyro KHUTY.

Kocranaiickas o01acTh npesicTaBiiseT 0coObIi HHTEpEC I U3yUeHHs! BUJa, TaK KakK 3/1eCh
COXPaHMWIINCH CTEITHBIE SKOCHCTEMBI, TJIe BCTPEYAIOTCS YCTOMUNBBIE MO JISIIUH.
Marepuasnbl 1 METO/IbI UCCIIEIOBAHUS
[Tonessie HaOmoaeHus poBoaMKCh B 2024-2025 rr. B TpéX paitonax Kocranaiickoit
obJactu:

o Hayp3ymckui,

o Kapacycckuii,

e AMaHTeIbIMHCKHI.

Hcnons30Bajcs MapIipyTHbIH MeTO ¢ y4éToM ocobeii Ha TpaHcekTax (500 M X 5 m). Yuéthr
BBITIOJIHSUTUCH B MIOJIE—aBTYCTE B YTPEHHUE U THEBHBIE Yachl IpH Temmeparype 22-28 °C.

B 2024 r. 65110 3an05xeH0 15 TpancekTos, B 2025 r. — 18. YucieHHOCTh epeBoAnIach B
MJIOTHOCTH (IK3EMIUISIPOB Ha TEKTap)

Pe3ynprarsl uccnenoBanmii

Haubonpbimas uncneHHOCTh AbIOKH CTEHOM 3aperucTpupoBaHa B Haypsymckom paiione, uto
CBSI3aHO C COXPAaHHOCTBIO IIENIMHHBIX cTeneil. B Kapacycckom paiioHe momysisinus oka3zanach
MHUHHMaJIbHOH M3-3a MHTEHCUBHOTO BbINaca ckoTa. B AMaHrenbIuHCKOM pailOHE YHCIEHHOCTh
MIPOMEXKYTOUHAsl, 0COOCHHO Ha 3a0pPOIIEHHBIX CETbX03YTOJIbsX.

Ta6auuna 1. JluHaMuKa YHCIEHHOCTH IbIOKHU cTenHoii B palioHax Kocranaiickoii o01actu
(2024-2025 rr.)

Paiion 2024 2025
(3K3./ra) (3k3./ra)
Hayp3aymckuii 0,7 0,8
Kapacycckwuit 0,3 0,2
AMaHreJIbIUHCKUI 0,5 0,4
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Bun Britouén B Kpacnyto kaury Kazaxcrana. Yucnennocts Huskas (0,3-0,8 ax3./ra).
OcHOBHBIE YIPO3BI: pacralka 3eMellb, 0Kapbl, THCEKTULIUbI, BbINac ckota. Heobxomum
MOHUTOPHHT, COXpAaHEHUE OMOTOIIOB M IIPOCBEIICHHE.

[nHaMunka YNCcneHHocTH AblbKn cTenHown
KocTaHavickas obnactb, 2024-2025 rr.

0.8 Hayp3yMcKuit paitoH
Kapacycckuin panoH
—o— AMaHreNbANHCKUA paioH

0.71

0.6}
0.5f \
0.4f

031

YucneHHocTb (3K3./ra)

0.2f

2024.0 2024.2 2024.4 2024.6 2024.8 2025.0
lFon

Pucynok 1. JluHaMHKa YMCJIEHHOCTH IbIOKH CTenmHOI no paiionam (2024—-2025 rr.)

Ha rpaguke BuaHo:

o Hayp3ymckuii pailoH 1eMOHCTpUPYET CTaOMIIbHBII POCT,

o Kapacycckuit — majienue YucieHHOCTH,

e AmMaHTenpaIuHCKUN — cHUkeHue nocie 2024 r.

3aKiroueHne

[Tomynsiiust ABIOKK CTETTHOM 3aBUCUT OT COXPAHHOCTH CTEIHBIX AKOCUCTEM. B oxpaHsemMbIx

tepputopusix (Hayp3yMckuii 3amoBeTHUK) YCIOBUS OCTArOTCs OiaronpusaTHbIME. OHAKO BBITIAC
CKOTa U MCI0JIb30BaHKe NecTUulnI0B B Kapacycckom paiioHe MpUBOJAT K AE€TpaJalluu
MecToobuTanuit. J[piOka cTenHas — peaKkuid, YHUKaIbHBIA BUJ IPSIMOKPBUTBIX, SBIISIOUIUIICS BaKHBIM
MHAMKATOPOM COCTOSIHUS CTENHbIX d3KocucTeM. B Kocranaiickoil o6nactu TpedyeTcst ycuieHue Mep
OXpaHbl U1 HAYYHOTO U3Y4YECHUS MOMYJISUUNA JaHHOTO BUJA.

Crniucok aurTeparypsi:
1. Kpacnas kaura Pecniy6imku Kazaxcran. Tom 2. )KuotHble. — Anmatsl: Fruteim, 2010.

2. Sergeev M.G. Orthoptera of Kazakhstan. — Novosibirsk, 2014.

3. Yanuxanosa JK.T. Ocobernoctu sxonorun *Saga pedo* B ceeprom Kazaxcrane // BectHuk
KTV, 2021.

4. Kenis M. et al. Ecological role of predatory Orthoptera. — Biocontrol Science, 20009.
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HYGIENIC CONDITIONS FOR THE FORMATION OF PUBLIC HEALTH IN
KAZAKHSTAN’S POPULATION LIVING IN AREAS OF MINIMAL RADIATION RISK IN
THE ABAI REGION

Bakyt Aida Bakytkyzy

Abstract. The formation and preservation of public health in populations living in territories
exposed to radiation factors is one of the priority tasks of public health in Kazakhstan. Special
attention is given to the regions of Abai Oblast, which, although classified as zones of minimal
radiation risk, continue to experience delayed consequences of long-term nuclear tests at the
Semipalatinsk Test Site. This study examines the hygienic conditions shaping the health of the
population residing in these territories and identifies factors that may affect quality of life and
morbidity rates.

The analysis shows that the health status of the population is determined by a combination of
radiation-ecological, socio-economic, and medical-hygienic factors. Despite the reduction of radiation
levels to acceptable standards, there remains an increased sensitivity of the body to adverse influences,
which necessitates preventive and rehabilitation measures. Important roles are played by the
organization of drinking water supply, food quality control, sanitary conditions of housing and
educational institutions, as well as access to medical care.

Research objective: To identify the effectiveness of targeted (medical) rehabilitation measures
aimed at minimizing post-radiation effects among the exposed population of Abai Oblast
(Semipalatinsk Test Site).

Research tasks: To study modern approaches to the rehabilitation of populations exposed to
radiation. To assess the medical and socio-psychological characteristics of health formation among
populations residing in territories of minimal radiation risk. To analyze the effectiveness of
rehabilitation measures for populations living in zones of minimal radiation risk (based on reporting
data from the Institute of Radiation Medicine and Ecology, Semey).

The results of the study emphasize the need for a systematic approach to public health protection
in conditions of minimal radiation risk, including the development of sanitary and educational
initiatives, the implementation of early diagnostic programs, monitoring of socio-hygienic factors, and
personalized medical prevention. Thus, the creation of favorable hygienic conditions serves as the
foundation for strengthening health and improving the quality of life of the population in Abai Oblast
residing in zones of minimal radiation risk.

Keywords: public health, hygienic conditions, Abai Oblast, minimal radiation risk,
Semipalatinsk Test Site, prevention, rehabilitation, sanitary-ecological factors.

Introduction. The formation and preservation of public health is one of the key priorities of
state policy in the field of healthcare. In the Republic of Kazakhstan, this issue acquires particular
importance due to the historical legacy of the Semipalatinsk Nuclear Test Site (SNTS), which for
almost half a century served as the location of numerous nuclear tests. The consequences of these tests
continue to affect the health of the population living in adjacent territories. Although certain districts of
the Abai Region are now officially classified as zones of minimal radiation risk, the problem of
maintaining and strengthening the health of people living in such conditions requires in-depth and
comprehensive research[1].

Human health is shaped by a wide range of factors biological, social, environmental, and
hygienic. Among these, hygienic living conditions play a primary role, as they determine everyday
safety, the quality of the living environment, and the ability to minimize the negative impact of
external factors. In regions exposed to radiation, even at officially recognized minimal risk levels, it is
essential to take into account delayed and cumulative effects, which may manifest decades later.

The Abai Region, which encompasses the territory of the former test site, represents a unique
case where socio-economic, environmental, and medical problems intersect. The local population faces
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not only limited natural resources and socio-economic challenges but also a psychological burden the
awareness of living in an area associated with ecological and radiological threats. These factors
influence morbidity rates, life expectancy, reproductive health, and the overall quality of life[2].

Particular attention in modern research is directed at zones of minimal radiation risk, since their
residents often remain outside the focus of state support and specialized medical programs. Unlike
areas with high levels of radioactive contamination, where targeted rehabilitation measures, disease
prevention strategies, and compensation mechanisms are implemented, the population of conditionally
“safe” zones is confronted with an underestimation of actual risks. However, epidemiological studies
show that even minimal doses of radiation, when accumulated over long periods, can significantly
impact health especially when combined with other adverse factors such as low levels of medical
literacy, insufficient preventive care, and limited access to quality drinking water and nutritious food.

In this context, the study of hygienic conditions affecting the health of the population in the Abai
Region has both scientific and practical relevance. It makes it possible to identify risk factors, assess
the actual sanitary and hygienic conditions of daily life, and develop a comprehensive set of measures
aimed at minimizing the negative effects of radiation and related factors[3].

The scientific relevance of this topic is determined by the need to explore modern approaches to
improving the health of populations residing in ecologically disadvantaged regions. Despite
Kazakhstan’s achievements in the field of health protection and sanitary well-being, the issues of
comprehensive health assessment in conditions of minimal radiation risk remain insufficiently studied.
At the same time, such an approach makes it possible to form an objective picture that considers both
medical and socio-psychological dimensions.

The practical significance of this research lies in the potential to apply its findings to improve
sanitary and hygienic prevention programs, design targeted medical and social measures, and enhance
the quality of life of the population in affected regions. Of particular importance is the implementation
of initiatives aimed at promoting a healthy lifestyle, improving sanitary awareness, and upgrading
living and working conditions.

Thus, analyzing the hygienic conditions of health formation among the population living in
zones of minimal radiation risk in the Abai Region represents an important scientific and practical
task. Its resolution will not only deepen our understanding of the mechanisms by which environmental
factors affect health but also contribute to the development of effective long-term strategies for its
preservation and improvement[4].

Research Methods. Design: A multicenter observational study with a combined scheme: Cross-
sectional survey to capture the “here-and-now” picture; Prospective cohort study on a subsample to
monitor health dynamics (24-36 months); Ecological/spatial component with GIS mapping
(radiation/radionuclides/radon). Comparison: Residents of MRR zones vs. reference settlements in the
region, matched by demographics and socioeconomic characteristics. Criterion: Additional effective
dose above natural background radiation < 1 mSv/year (averaged over 12 months). Confirmation:
Field gamma measurements, indoor radon monitoring, laboratory analysis of environmental and food
samples.

Zoning: GIS layers for dose fields, radon, radionuclide migration pathways; stratification by
micro-districts/villages. Household environment: Quality of drinking water (chemical and
microbiological indicators), indoor air quality (CO., PM2.5/PM10), microclimate, humidity/mold,
housing density.

Behavioral factors: Nutrition (frequency of local product consumption, iodized salt use), physical
activity, smoking/alcohol consumption, sleep, stress.Social determinants: Education, employment,
income, access to medical care.Occupational exposures: Employment in agriculture, mining/quarries,
hydraulic fracturing (accounting for potential industrial factors).

Results and analysis. A comprehensive study of the hygienic conditions shaping the health of
the population in Abai Region, residing in zones of minimal radiation risk (MRR), revealed the
specific influence of natural, social, and living factors on health. Despite the relative reduction of
radiation exposure compared to zones of maximum risk, the accumulated ecological consequences of
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the Semipalatinsk Nuclear Test Site (SNTS) continue to indirectly affect the sanitary and hygienic
situation. The analysis was carried out in the following directions:

¢ Radiation and hygienic characteristics of the territory.

o State of natural resources (water, soil, air).

« Social and living conditions of the population.

» Medical and biological health indicators.

» Subjective assessments and perception of health by the population.

Measurements of the radiation background in the studied districts (average background — 0.12—
0.18 uSv/h) showed compliance with IAEA and SanPiN RK standards. These indicators are
comparable to the natural radiation background of Kazakhstan. However, in certain local points (near
pastures and water bodies), exceedances of 15-20% above the average values were identified, which
requires systematic monitoring. Analysis of underground and surface water samples showed that, in
general, water meets the standards for basic chemical indicators. However, there is a tendency toward
increased concentrations of heavy metals (strontium, zinc), which is associated with the geochemical
features of the region and technogenic factors[5].

Moderate concentrations of radionuclides (Cs-137, Sr-90) were detected in the soils of the
studied areas. Although they do not exceed permissible values, they may still exert cumulative effects
over long-term residence of the population. Overall air quality is satisfactory. Concentrations of major
pollutants (dust, SOz, NO:) remain within maximum allowable concentrations (MAC). However,
during the heating season, short-term exceedances of particulate matter were recorded. Surveys and
statistical analysis revealed that the key factors influencing population health are:

o Limited access to quality medical care in rural areas.

« Insufficient awareness of healthy lifestyle practices.

» Low income levels of a significant share of households, affecting nutrition.

e Predominance of a monotonous diet, with a deficit of fresh vegetables and fruits during the
winter period.

Medical statistics indicate that the overall morbidity level in MRR zones is somewhat lower than
in high-risk areas, but higher than in “clean” regions of Kazakhstan. The most common groups of
diseases include:

¢ Respiratory system diseases (20-25% of all medical visits).

o Gastrointestinal diseases (15-18%).

» Anemia and metabolic disorders (12—14%).

o Cardiovascular pathologies (10-12%).

Of particular concern is the increased frequency of chronic fatigue and complaints of weakened
immunity, which may be linked to a combination of ecological and social factors.

Surveys of residents showed that more than 40% of the population rate their health as “average,”
about 20% as “poor,” and only 30% as “good.” This points to the presence of anxiety and concern
regarding the possible long-term effects of the SNTS[6].

Table 1. Social and household factors

Factor Positive Aspects Problematic Aspects
Housing conditions Lack of overcrowding Insufficient amenities in some villages
Medical care Availability in cities Limited access in rural areas
Nutrition of people Traditional food products |Vitamin deficiency in winter
Knowledge of HLS School programs Insufficient awareness among adults

Table 2. The structure of morbidity in the population

Group of Diseases Share (%)
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Group of Diseases Share (%)
Respiratory system 20-25
Gastrointestinal tract (GIT) 15-18
Anemia, metabolic disorders 12-14
Cardiovascular diseases 10-12
Others 30-35

Thus, the obtained results show that the population of Abai region living in areas of minimal
radiation risk is generally in relatively favorable hygienic conditions. The radiation background
complies with standards, and the quality of water, soil, and air is satisfactory. However, certain risks
remain, associated with residual radionuclides, low income levels, and limited access to medical care.

The key directions for improving the situation should include:

o development of a sanitary and hygienic monitoring system;

* preventive work among the population on healthy lifestyle issues;

e expansion of access to medical services;

 improvement of nutrition quality, especially in rural areas.

In the long-term perspective, this will significantly reduce the level of chronic diseases and
improve the population’s self-assessment of health.

Conclusion. The comprehensive assessment of hygienic conditions in the Abai region of
Kazakhstan, classified as an area of minimal radiation risk, has demonstrated that the population is
exposed to relatively favorable environmental circumstances. The results confirm that radiation levels
in air, soil, and water remain within regulatory standards and generally do not pose immediate threats
to public health. Nevertheless, the long-term ecological aftermath of the Semipalatinsk Nuclear Test
Site continues to exert a latent influence, manifesting in residual radionuclides, localized
contamination, and health vulnerabilities among specific population groups. Social and lifestyle factors
such as income disparities, dietary patterns, and uneven access to medical services emerge as equally
important determinants of health. Despite improvements in urban healthcare accessibility, rural
communities remain disadvantaged, with limited diagnostic and rehabilitation opportunities.
Nutritional deficiencies, particularly in micronutrients, further complicate the health landscape.

Overall, while the hygienic conditions of the Abai region align with national and international
standards, the persistence of ecological and social risk factors underscores the need for sustained
public health monitoring, targeted rehabilitation programs, and continuous scientific evaluation.
Effective risk communication, along with investments in preventive healthcare and social
infrastructure, is essential for safeguarding the health of current and future generations.
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TEACHING DOMBYRA: INTEGRATION OF TRADITIONAL AND DIGITAL
TECHNOLOGIES

Nurbayev Duman Azamatuly

Abstract. This article examines the methodology of teaching the dombyra from the perspective
of integrating traditional and digital technologies. As an ancient musical heritage of the Kazakh
people, the dombyra serves as a key instrument for preserving national identity, spiritual values, and
cultural continuity passed down from generation to generation. Therefore, the process of teaching it is
not only about developing musical skills but also about fostering national consciousness, aesthetic
taste, and historical memory. Traditional teaching methods emphasize direct interaction between
teacher and student, perception through sight and hearing, mastering strumming patterns and melodic
structures, as well as memorizing through listening. These methods play a crucial role in developing
auditory skills, motor abilities, and preserving the kuy tradition in its natural environment.

However, in the 21st-century education system, digital technologies have taken on special
importance. Today, online platforms, interactive video materials, mobile applications, virtual note-
reading programs, and even artificial intelligence-based training systems are being introduced into the
dombyra learning process. These tools expand the learner’s opportunities by enabling distance
learning, independent practice, and individualized monitoring of performance skills. At the same time,
digital technologies do not replace traditional lessons but rather complement them, creating new
effective learning formats.

The study analyzes the interaction of traditional methods and modern digital approaches in
teaching the dombyra, concluding that their harmonious integration enhances the quality of education.
This combination not only broadens access to musical knowledge but also increases student
motivation, develops creative thinking, and provides an effective way to transmit national art to the
younger generation.

The main goal of the study is to determine ways to improve the quality, accessibility, and
efficiency of dombyra teaching by integrating traditional experience with digital technologies.

Keywords: dombyra teaching, traditional method, digital technology, music education, national
heritage, interactive learning, distance learning, methodology, cultural continuity.

Introduction. One of the most sacred and profound layers of the Kazakh people’s centuries-old
spiritual heritage is their musical culture. At the heart of this musical culture, embodying the essence
of national identity, stands the dombra. The dombra is the soul, history, worldview, traditions, spiritual
upbringing, and aesthetic taste of the Kazakh people woven into a single sacred instrument. Teaching
this instrument, passing it on to the younger generation, and preserving it for the future is one of the
most important responsibilities of the nation[1].

The methodology of teaching the dombra has been developing as a special branch of music
pedagogy. Its main goal is to nurture students’ musical abilities, unlock their creative potential, foster a
love for national music, and, while preserving the performance traditions of the dombra, adapt
teaching methods to meet the demands of the modern era. Today, as the educational space constantly
evolves and integrates digital technologies, music education is also undergoing significant change. In
this context, integrating traditional teaching methods with digital technologies has become a pressing
and relevant direction that defines new possibilities for dombra instruction.

At the core of traditional teaching methods lies direct interaction between teacher and student.
The ancient Kazakh musical school relied heavily on oral tradition. Learning a piece or a song was
achieved through performance: the student observed the teacher, listened attentively, and repeated
what they saw and heard. This method did not only develop technical skills but also transmitted
performance style, national nuances, and emotional depth[2].
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During traditional instruction, the history of a kiiy (musical composition), its origins, related
legends, and the biographies of composers and performers were woven into the process. In this way,
the student was shaped not only as a performer but also as a bearer of cultural heritage.

Another important aspect of traditional methods was the teacher’s direct supervision and
correction. Demonstrating hand positioning, strumming techniques, and sound quality required face-
to-face teaching for the most effective results. Over centuries, this approach gave rise to regional
schools and distinct performance traditions.

In the 21st century’s information society, the introduction of digital technologies into education
has radically transformed teaching and learning processes. Music education has not been left out of
this transformation. Today, a wide range of digital tools are used in teaching the dombra:

Online classes and video tutorials. Students can learn to play the dombra from home through
recorded materials. Multimedia tools. Notation software, sound recording studios, and mobile apps
allow for analyzing kiiy, recording and listening to performances, and visually tracking execution.

Interactive platforms. Digital resources such as Dombyra.kz, BilimLand, and YouTube channels
host extensive collections of instructional videos.

Virtual and augmented reality (VR/AR). Innovative projects now feature virtual dombra models
and 3D instructional programs.

The advantages of digital technologies include accessibility, independence from time and place,
a wealth of resources, and the ability for learners to progress at their own pace. Furthermore, they
make the learning process more engaging and visually appealing, thereby increasing students’
motivation[3].

However, relying solely on either traditional or digital methods is insufficient. While traditional
instruction provides emotional, cultural, and experiential depth, digital learning ensures accessibility
and innovation. The most effective approach is to integrate both.

In a blended methodology:

e The student receives direct instruction from the teacher but also supplements practice with
video materials at home.

» Hand movements and strumming techniques can be re-watched through recordings, allowing
for self-correction.

« Digital platforms are used to study the history of kiiy and to listen to authentic performances.

« Students can exchange experiences with peers online and even participate in virtual concerts.

This approach preserves the strengths of the traditional school while enhancing it with modern
opportunities. As a result, dombra teaching evolves in line with contemporary demands, elevating the
learning of the national instrument to a new level.

Today in Kazakhstan, significant attention is being given to revitalizing national arts, including
dombra culture. Initiatives such as Dombra Day, Great Steppe Melodies, and Young Dombra Players
not only raise the status of the national instrument but also highlight the importance of teaching it to
the younger generation. Yet, the traditional model of instruction does not always align with the
informational needs of modern youth, while purely digital methods may fall short in conveying the
profound spirit of the dombra. Therefore, exploring ways to integrate these two systems has become a
critical scientific and practical task[4].

The aim of this study is to analyze dombra teaching methodology from the perspective of
integrating traditional and digital technologies, to identify their advantages and limitations, and to
propose an effective model.

Objectives:

¢ To describe the characteristics of traditional dombra teaching methods.

* To analyze the impact of digital technologies on music education.

¢ To identify pathways for harmoniously integrating traditional and digital approaches.

* To propose a scientifically grounded new methodological model for teaching the dombra.

The novelty of this study lies in examining dombra teaching methodology not solely from a
traditional or modern perspective, but as a complementary integration of both. This provides an
opportunity to introduce a new theoretical and practical direction within music pedagogy.
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The research is expected to generate effective methodological recommendations that combine
traditional and digital approaches in dombra instruction, thereby contributing to the national music
education system. Moreover, this approach can expand opportunities for children and young people
wishing to learn the dombra and foster a deeper interest in national culture[5, 14 p].

Research Results and Analysis. The organization of dombra teaching methodology on the basis
of traditional and modern digital technologies has become an important object of research in the
current education system. The outcomes of practical experiments in this field were considered in
several directions: students’ interest in the dombra, musical literacy, creative abilities, value-based
attitude toward national culture, and self-learning skills in the digital environment.

1. Results of the Traditional Methodology

The main features observed in lessons conducted through the traditional method:

« Personal educational impact: Students learning to play the dombra developed a deeper respect
for national culture and traditions. They showed particular interest in the history of kyuis, related
legends, and the lives of famous dombra players.

¢ Aural and memorization skills: Learners acquired melodies directly by listening to the teacher’s
performance, developing strong aural learning and memorization skills. This strengthened their
memory capacity.

¢ Role of the teacher’s authority: The teacher’s mastery, performing style, and personal influence
had a significant impact on the student’s learning pace.

» Methodological limitations: The main drawbacks of the traditional method were the time-
consuming nature of lessons, slow mastery of material, and difficulties in repetition during individual
practice.

In addition, students trained solely through the traditional approach often demonstrated weak
music notation literacy and relied primarily on memorization during performance.

Lessons conducted with the use of digital technologies offered several new opportunities:

« Interactive environment: Applications such as Dombyra App and GarageBand allowed students
to match melodies to notation and check pitch accuracy.

o Accessibility: Students could revisit video lessons outside of class and complete homework
assignments through online courses.

o Self-monitoring: Software features measuring pitch, rhythm, and tempo enabled learners to
assess their own performance and correct mistakes independently.

o Creativity: Students performed various modern tunes on the dombra, created multimedia video
recordings, and shared them on social networks. This boosted their creative freedom.

However, students relying solely on digital tools sometimes failed to fully grasp the traditional
nuances of dombra playing, such as finger placement techniques and the natural timbre of the
instrument[6].

The combined approach learning directly from the teacher while engaging in independent work
in a digital environment proved to be the most effective.

In groups using only the traditional method, it took an average of 2-3 weeks to learn a new
piece, whereas groups using digital tools mastered a piece in 1-1.5 weeks. Students using digital
resources improved their notation literacy by 25% and showed significant progress in rhythmic
accuracy.

Students taught through the blended method consistently completed lesson preparation in 70—
80% of cases, while those using only the traditional method achieved 50-60%.

Video materials in the digital environment enhanced students’ personal motivation, raising
dombra learning from a school obligation to a personal interest.

Students taught traditionally gained a deeper understanding of kyui history and mythological
content.

Those using digital tools alongside traditional learning maintained this focus, but their research
was often limited to brief online information. Thus, the teacher’s guiding role is crucial: they must
complement digital information with traditional perspectives to convey the deeper meaning of national
identity[7].
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Classroom atmosphere: Digital tools helped students feel more at ease and less afraid of
mistakes. In contrast, the traditional method’s emphasis on correcting errors sometimes reduced
student confidence.

Individual and group work: Online platforms allowed students not only to practice individually
but also to participate in group musical projects (e.g., creating a virtual ensemble), fostering a culture
of collaboration.

Accessibility issues: In rural schools, weak internet connectivity and limited technical equipment
were identified as major obstacles during the study.

Based on the research results, the following conclusions can be drawn: Effectiveness of
integration: The traditional method connects students with national cultural roots, while the digital
method enhances musical literacy, technical skills, and independence.

Balanced model: The most effective model is the integration of both methods. Learning directly
from a teacher develops tonal expression and finger techniques, while digital environments reinforce
and expand those skills.

Student autonomy: Digital technologies foster self-directed learning and effective time
management key requirements of modern education.

National values and modern trends: If dombra teaching methodology maintains traditional
foundations while incorporating modern technologies, it will enable the younger generation to preserve
cultural identity while remaining competitive in the global environment.

Conclusion. At the core of the spiritual and cultural identity of the Kazakh people lies the
dombra a reflection of the nation’s historical memory, worldview, and aesthetic taste. From a scientific
and methodological perspective, integrating traditional and modern digital technologies in teaching the
dombra has become one of the most pressing issues in today’s education system. Such an approach not
only preserves the continuity of national cultural heritage but also enriches it with modern pedagogical
practices.

First, considering traditional methods, the classical ways of teaching the dombra are based on
direct interaction between teacher and student. The long-standing tradition of “learning from the
master” goes beyond the acquisition of technical skills; it shapes the student’s inner world, fostering
respect for cultural values. Traditional methods develop listening, sensing, repetition, and memory
skills. Moreover, the teacher’s performance mastery and personal experience serve as a direct role
model for students, ensuring the unbroken transmission of national traditions.

In today’s context, the integration of digital technologies into the educational process has opened
new opportunities. For example, specially designed mobile applications, multimedia learning tools,
online lessons, and virtual instrument simulators make it easier for students to master the dombra.
Through digital platforms, learners gain access to sheet music of varying difficulty, video lessons, and
methodological guides, enabling them to progress at their own pace. In addition, distance learning has
removed geographical barriers, making dombra education more accessible to both children and adults
who wish to learn.

The integration of traditional and digital methods is one of the key factors in enhancing the
effectiveness of music education. The main challenge here is maintaining balance. Relying solely on
traditional methods risks reducing the younger generation’s interest, as they are more accustomed to
the digital environment. On the other hand, relying exclusively on digital tools could lead to the loss of
spiritual continuity and the deep essence of performance traditions passed from teacher to student.
Therefore, creating a blended methodological system where both approaches complement each other is
essential.

From a practical perspective, digital tools should serve as supplementary resources in the process
of teaching the dombra. For instance, a student can reinforce what the teacher demonstrated in class by
using mobile applications at home, listening to audio and visual instructions, and engaging in self-
monitoring. This greatly enhances knowledge retention. Furthermore, online platforms allow students
to record their progress, receive feedback, and exchange experiences with peers, making the learning
process more interactive.
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Thus, the future of dombra teaching methodology is clearly shaped at the intersection of the
traditional master-apprentice school and modern digital pedagogy. This integration not only promotes
the art of the dombra but also makes it more accessible and appealing to the younger generation.
Ultimately, this ensures the vitality of national art and provides a stimulus for the cultural and spiritual
development of future generations.
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DOMBYRA IN CONTEMPORARY MUSIC: THE TRANSFORMATION OF NATIONAL
INSTRUMENTS IN THE CONTEXT OF GLOBALIZATION

Nurbayev Duman Azamatuly

Abstract. This article examines the role of the dombra in contemporary music and its
transformational processes as a national instrument in the era of globalization. The dombra is a sacred
instrument that preserves the cultural code and spiritual memory of the Kazakh people. While its
melodies have conveyed the nation’s history, daily life, and worldview for centuries, today it is no
longer confined solely to the sphere of traditional art. Instead, it increasingly resonates with
contemporary musical trends, revealing new dimensions. In the age of globalization, the global music
industry is expanding without boundaries, and the synthesis of diverse national traditions gives rise to
new directions. Within this context, the use of the dombra’s sonic potential has facilitated its
integration into genres such as ethno-fusion, jazz, rock, classical, and electronic music.

The transformation of the dombra in modern music is manifested in several ways: first, its
technical possibilities are being enhanced, with the creation of electric dombra models; second, new
performance techniques are being introduced, expanding improvisational capabilities; third, through
digital technologies, the sound of the dombra undergoes electronic processing and is presented on
global music stages in innovative styles. All these developments contribute to recognizing the dombra
not only as an ethnic instrument but also as a universal musical tool.

Furthermore, the dombra’s evolving role in the context of globalization strengthens its
importance in cultural diplomacy. Kazakh musicians present the dombra on the international stage not
only as a symbol of national identity but also as a creative instrument that has mastered the language of
contemporary music. This process not only revitalizes young people’s interest in national culture but
also contributes to consolidating the position of Kazakh music in the global cultural space.

Overall, the dombra in contemporary music represents a harmonious synthesis of tradition and
innovation. Its transformation serves as a vivid example of the interaction between national art and
global culture. This study identifies the development opportunities of national instruments in the era of
globalization and aims to establish the scientific and practical foundations for integrating cultural
heritage with contemporary art.

Keywords: dombra, contemporary music, globalization, national instrument, ethno-fusion,
transformation, cultural heritage, musical innovation, tradition and modernity.

Introduction. The spiritual identity and cultural code of the Kazakh people have been shaped
over centuries through their traditional arts, particularly their musical heritage. Music is a spiritual
treasure that reflects the worldview, lifestyle, and aspirations of a nation. At the heart of this treasure
lies the most sacred and symbolically significant national instrument of the Kazakhs — the dombra. The
dombra is the voice of the people’s soul and heart, the main thread of spiritual continuity passed down
from generation to generation.

The kiiy that flows from its body is history itself, while its melodies represent the people’s
collective memory[1].

However, in the 21st century — the age of globalization — the preservation of national culture, the
transformation of traditional arts, and the role of national instruments within the global musical space
require special research attention. Globalization is not only an economic or political process but also a
field of cultural interactions and transformations. As the arts of different nations intersect and
influence each other, it has become natural for national music and instruments to gain new dimensions.
Within this process, the Kazakh dombra has also undergone transformation, opening new paths of
exploration in contemporary music.

The use of the dombra in modern music is a vivid example of the fusion between tradition and
innovation. On one hand, it preserves the authentic heritage of the people and remains a marker of
national identity. On the other hand, it harmonizes with modern musical genres, adapting to new
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rhythms and soundscapes. Its presence on global stages in ethno-fusion, jazz, rock, pop, and electronic
music demonstrates that the dombra is becoming not only a traditional instrument but also a versatile
musical tool.

One of the most significant phenomena in contemporary musical culture is cross-cultural
interaction. This phenomenon fosters the merging of musical traditions and the incorporation of
national instruments into new genres and styles. For example, when the dombra resonates alongside
the violin, guitar, saxophone, or electronic synthesizers, it creates a completely new aesthetic
experience for listeners. Such synthesis allows the dombra to be perceived not merely as an
ethnographic artifact, but as an active element of contemporary culture and art.

The dombra is one of the key cultural symbols representing the identity of the Kazakh people. Its
uniqueness lies in its ability to convey a wide range of melodies through only two strings. Scholars
such as B. Ghizatov, A. Zhubanov, and A. Seydimbek have particularly emphasized this in their
works. The kiiy emanating from the dombra reflects the history, heroism, sorrow, joy, and harmony
with nature of the Kazakh people. Today, however, the dombra is not only a tool for narrating the past
but also an instrument resonating with the future, asserting its place in a new civilizational space[2].

The transformation of national instruments in the world of music is the result of their natural
evolution. In many countries that have left their mark on the global music industry, traditional
instruments have acquired new features and adapted to modern styles. For instance, the Indian sitar
has been used in Western rock and jazz; Japanese instruments such as the koto and shamisen have
entered modern symphonic and electronic genres. Similarly, the Kazakh dombra has distinguished
itself with its unique sound on the world stage, becoming an integral part of contemporary musical
space.

The transformation of the dombra in the context of globalization can be examined in several
ways. First, the renewal of performance practices: contemporary performers not only play traditional
kiiys but also experiment with using the dombra in new musical genres. Second, technological
innovation: modern sound design, audio effects, and studio recording techniques have expanded the
instrument’s sonic possibilities. Third, compositional experimentation: contemporary composers and
arrangers create new works inspired by the dombra, introducing ethnic music to global audiences.

The current transformation of the dombra is a phenomenon of great importance both for Kazakh
society and for global culture. It enables the preservation of national identity while integrating it into
the global cultural space. For example, ethno-rock bands such as Ulytau and Turan, as well as
performers like Edil Quspanov and Asylbek Ensepov, vividly demonstrate the potential of the dombra
in contemporary music. By combining traditional kziys with rock, jazz, and electronic elements, they
present the national instrument to the world in a modern form.

Moreover, the dombra has become an essential tool of Kazakhstan’s cultural diplomacy. On
global stages, Kazakh artists showcase the country’s culture and national heritage through the sound of
the dombra. This process plays a significant role not only in the arts but also in shaping the country’s
international image. The inclusion of the dombra and kiiy art in UNESCO’s Intangible Cultural
Heritage list is evidence of its recognition at the global level.

In the era of globalization, it is not enough to preserve national instruments solely as
ethnographic values; they must also be adapted to the needs and tastes of modern generations. The
transformation of the dombra is a vivid example of such cultural evolution. Studying this phenomenon
allows us to understand the patterns of development in national arts and to determine the place of
Kazakh culture in the global space[3].

The relevance of this research lies in the fact that today, national art cannot be preserved merely
as a cultural relic. It must be reintroduced in ways that resonate with the worldview and musical
preferences of contemporary youth. In this regard, a scholarly study of the dombra’s role in modern
music is not only a way of safeguarding national art but also of revitalizing and further developing it.

The aim of this research is to identify the role of the dombra in contemporary music and to
analyze the transformational processes of this national instrument in the context of globalization. To
achieve this aim, the following objectives are set:

« Toreveal the historical and cultural significance of the dombra;

41



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

e To describe the transformational characteristics of national instruments in the era of
globalization;

o To analyze the use of the dombra in contemporary musical genres;

e To demonstrate the place of the dombra in the global musical space based on the experience of

Kazakh performers.

The theoretical foundation of this study draws upon works in ethnomusicology, cultural studies,
and art history. In addition, theories of globalization, concepts of cultural transformation, and scholarly
approaches to cross-cultural interaction are employed.

In conclusion, the role of the dombra in modern music is a phenomenon that highlights the
vitality of traditional culture and the ability of a nation to preserve its identity while adapting to new
times. The dombra is not only a monument to the past but also a cultural value that resonates with the
future, reemerging as a unique symbol of Kazakh culture within a new civilizational space.

Research Results and Analysis.

What are the features of using the dombra in contemporary music genres?

In what direction is the cultural transformation of the dombra progressing under globalization?

How have listeners’ perceptions and aesthetic tastes toward the dombra changed? Below, the
results of this research are systematically analyzed based on quantitative and qualitative data.

Research findings show that in today’s Kazakhstani pop music, the dombra has become a
frequently used national symbol. Especially when folk songs are performed in new arrangements or in
pop-rock compositions, the sound of the dombra is used as a musical code that gives ethnic
distinctiveness.

For example, the ethno-rock band Ulytau harmonized the dombra with the electric guitar,
adapting it to the global rock style. This practice proves that the dombra is adaptable not only to
traditional but also to modern genres. According to the study, 68% of young audiences perceive the
use of the dombra in rock or pop compositions as a modern reinterpretation of national culture.

In recent years, processing the dombra’s sound capabilities in digital formats has become
widespread in electronic music. DJs sample the dombra and use it in EDM, techno, and house genres.
This trend allows the acoustic possibilities of the dombra to be presented in a new sound palette.

Survey results revealed that 54% of electronic music listeners noted that the dombra’s sound
gives modern tracks a unique timbral character. Thus, the dombra appears not only as a traditional
instrument but also as a national brand integrated into the global electronic music industry.

In academic music, the dombra is incorporated into symphonic and chamber compositions,
creating new performance traditions. Such practices enable Kazakh music to be showcased on
international stages.

An important finding from the research is that 32% of modern composers aim to create a new
synthesis of national music by integrating the dombra into symphony orchestras. This demonstrates the
instrument’s transformation beyond its traditional framework and its entry into global music.

Globalization has not only brought national instruments into the global music scene but has also
encouraged their interaction with diverse cultures. The dombra has been harmonized with China’s
pipa, India’s sitar, and even African drums, forming new creative experiences in the ethno-fusion
genre.

The key outcome of these practices is that the dombra is beginning to serve not only as a symbol
of Kazakh culture but also as part of a shared musical language of humanity.

The development of digital technologies has enabled the creation of virtual versions of the
dombra, its inclusion in sound libraries, and its processing through artificial intelligence. This trend
has increased young people’s interest in the instrument. According to the study, 47% of dombra
learners practice using online platforms, digital sheet music, and training programs. This is clear
evidence of the dombra’s new transformation in the educational system[4].

In the past, the dombra was mainly used for traditional kyui (instrumental pieces) or terme
(recitations), but today it has entered the large stages of the entertainment industry. Stage performances
now feature the dombra alongside visual effects and multimedia projections. This phenomenon plays
an important role in adapting the instrument to the cultural preferences of the new generation.
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Table 1. “The Dombra in Modern Music: The Transformation of National Instruments in the
Context of Globalization”” — Research Results and Analysis

Section

Main Content

Quantitative/Qualitative
Data

Conclusion

1. The Role of the
Dombrain
Modern Music

In pop and rock:
preserves national
identity. In electronic
music: used as a sample
in EDM, techno, house
genres. In academic
music: integrated into
orchestras, forming new
performance traditions.

- 68% of young people support
the use of the dombra in rock/pop
genres. - 54% of electronic music
listeners rated the dombra sound
positively. - 32% of composers
use the dombra in orchestral
arrangements.

The dombra has
moved beyond
tradition and
found its place in
modern genres.

2. Transformation
in the Context of

Cultural integration:
resonates with instruments
like the pipa, sitar, and
African drums.
Technological
transformation: digital
sound libraries, online

- 47% of dombra learners use
online platforms.

The dombra
resonates with
non-traditional
cultures and has
gained new

Globalization ; characteristics in
learning platforms. Stage .
transformation: used in terms o
. " technology and
show business with stage use
multimedia and light ge use.
effects.
Youth: national pride is
streng_thened, bu_t they are | 72% of young people said they
more interested in modern . . :
T ; feel national pride. - 39% prefer |Audience
directions. Middle )
L modern uses of the dombra over |perception reflects
generation: values the e .
. o traditional kyuis. - 63% of the a balance between
. preservation of traditional | . .
3. Audience . middle generation support tradition and
i repertoire, but also ) o . :
Perception . : preserving tradition, 45% innovation. Youth
supports innovation. . .
. . . [welcome synthesis. - 58% of are the main
International audience: o -
. foreign listeners rated the driving force of
perceives the dombra as X .
o emotional effect of the dombra  |transformation.
an exotic instrument, hiahl
showing high interest in gny-
ethno-jazz and ethno-rock.
- The transformation of
the dombra is an
evolutionary process. - The dombra is
4. Analvtical Globalization has transforming from
Sﬁmmg expanded its scope. - a national heritage
ry Youth perception has into a global
become a key factor. - cultural code.
Tradition and innovation
need to develop together.
5 Future - Teach the dombra in The future of the
IR;ecommen dations both traditional and dombra lies in
modern approaches. - preserving
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Quantitative/Qualitative

Section Main Content Conclusion
Data
Make broad use of digital tradition while
technologies. - Promote entering global
participation in culture in a
international projects. - modern form.

Support new genre
experiments. - Cultivate
audience culture.

Research findings show that 72% of young people feel a sense of national pride when they hear
the dombra in contemporary music genres. However, 39% admitted that they are more interested in its
use in pop music than in listening to traditional kyui. This indicates that the perception of the dombra
has shifted from tradition toward modern formats.

Among listeners aged 40-55, 63% expressed concern about preserving the dombra’s traditional
repertoire. For them, the instrument’s primary value lies in transmitting cultural heritage. Nevertheless,
45% of this group welcomed the fusion of the dombra with global music, showing that tradition and
innovation are evolving side by side in society[5].

Surveys conducted among foreign listeners revealed that the dombra is perceived as an exotic
instrument with a unique sound structure. 58% highly valued the emotional impact of its sound. The
use of the dombra in ethno-jazz and ethno-rock was found to be particularly appealing to international
audiences. Analyzing the findings above, several key conclusions can be drawn:

The transformation of the dombra is an evolutionary process. It remains a traditional instrument
while also finding new roles in contemporary genres.

Globalization has expanded the scope of the dombra. In electronic music, ethno-fusion, and on
international stages, it plays new roles.

Youth perception is a decisive factor. The more the new generation accepts the dombra in new
formats, the more culturally sustainable it becomes.

Tradition and innovation are equally necessary. Preserving the traditional repertoire alongside
supporting transformations is the key to cultural stability.

Based on the research results, several recommendations regarding the role and future of the
dombra in modern music can be proposed: Integrate dual approaches in education — balance traditional
and modern methods in teaching the dombra. Expand sound libraries by using new technologies,
creating virtual simulators, and entering the global music industry. Promote international cultural
projects to introduce the dombra to global audiences. Support creative experiments — encourage the
use of the dombra in ethno-rock, ethno-jazz, and electronic music.Cultivate listening culture — promote
both traditional kyui and modern adaptations to preserve national values[6].

Conclusion. The use of the dombra in contemporary music represents a unique example of
preserving the cultural code of the Kazakh people while revitalizing it in new forms. Although the era
of globalization poses serious challenges to national art and traditional instruments, it also opens new
opportunities. Today, the dombra is no longer limited to traditional kui performance but is widely used
in pop, rock, jazz, classical, and electronic music genres. This phenomenon not only demonstrates the
universality of the national instrument but also allows it to be fully integrated into the global music
industry.

The research findings show that the modern transformation of the dombra manifests in several
directions: first, its timbral possibilities are being adapted to new musical styles and enriched with
innovative acoustic solutions; second, with the help of digital technologies, the sound of the dombra is
processed and presented in a new quality through synthesizers and specialized musical equipment;
third, the younger generation is showing growing interest in the dombra, perceiving it as a symbol of
national identity.
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In the global musical space, the transformation of the dombra reflects the harmonization of
national culture with modern civilization. This process contributes to the preservation of traditional art
while reviving it with a new dimension. Moreover, the worldwide use of the dombra strengthens
cultural dialogue and opens the way for Kazakh music to be more widely recognized on the
international stage.

In conclusion, the dombra is an instrument that bridges the past and present, tradition and
innovation. Its transformation in the context of globalization proves the vitality of national culture. The
use of the dombra in contemporary music not only safeguards the cultural heritage of the Kazakh
people but also makes it accessible and appealing to new generations. This ongoing process will
further stimulate the development of national art and promote its recognition at the global level.
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OCOBEHHOCTHU PACCMOTPEHMS HAJIOI'OBBIX CITIOPOB C YHACTHUEM
HAJIOT'OIVIATEJIBIIUKOB, BOTHOINEHNU KOTOPBIX BO3BYKJIEHO JAEJIO O
HECOCTOATEJBHOCTHU (BAHKPOTCTBE)

Kynkaeea Anizepum Kyoaiioepzenkwizot
Cmyoenm ¢akynbmema 31eKmMpoHHO20 00)YeHUsl, HANPAasieHUe IPUCTIPYOEeHYUsL
Mockosckuil hunarcoso-npomviuinennoiti Yuueepcumem « Cunepeusy

AHHOTaIMsS Ha PYCCKOM si3bIke: JlaHHAs paboTa MOCBSIICHA HMCCICIOBAHUIO B3aUMOJICHCTBUS
HAJIOTOBOI'O 3aKOHOJAATCIIbCTBA U ITPOLEAYP 6aHKp0TCTBa, a TaK>XE BBISIBJICHUIO OCHOBHBIX npo6neM u
0COOEHHOCTEH pa3pelieHuss HAJIOTOBBIX CIIOPOB C YYaCTHEM OpraHM3alud WU (PU3UYECKUX JIHII,
HaxoOdgmuxcsa B IIPONHECCE 6aHKp0TCTBa. B HCCIICAOBAHUMU pacCMATpUBAIOTCA IIPABOBBIC H
npoucaypHbI€ aCHCKThBL B3aMMOOTHOIIICHUIN HAaJOTOBEIX OpraHoB, OOJDKHHUKOB H ap6HTpa)I<HBIX
YHOpaBJIAOMUX, AHAINU3UPYCTCA Cy,Z[C6Ha$I IMpaKTHKa, a TAaKKXC BbIABJIAIOTCSA KIIHOYCBBIC HpO6J’IeMLI,
BO3HUKAIOIIME HA CTHIKE HAJIOTOBOrO M OaHKPOTHOro Ipasa. Pe3ynbraThl paOOThl HampaBieHbl Ha
pa3pa60TI<y peKOMeHI[aLII/Iﬁ IO COBCPHICHCTBOBAHUIO IIPABOBOI'0 PETYJIUPOBAHHA W IIOBBIIICHUIO
3¢ (HEKTHBHOCTH pa3peIIeHUs HAJOTOBBIX CIIOPOB B YCIIOBHIX OAHKPOTCTBA.

Abstract in English: This study explores the interaction between tax legislation and bankruptcy
procedures, aiming to identify key challenges and specific features of resolving tax disputes involving
entities or individuals undergoing bankruptcy. The research examines legal and procedural aspects of
relations among tax authorities, debtors, and insolvency practitioners, while analyzing case law to
highlight critical issues at the intersection of tax and bankruptcy law. The findings of the study are
intended to contribute to the improvement of legal regulations and enhance the efficiency of tax
dispute resolution within the context of insolvency proceedings.

Knroueswle cnosa: Han0206ble cnopuwl, bankpomcmeo, HecocmosimeibHOCb,
HAN02ONIAMeNbWUKU, HAI0208ble OP2aHbl, NPOYedypbl DAHKPOMCmaa.
Bgenenne

CoBpeMEHHOE POCCUICKOE HAJIOTOBOE 3aKOHOIATENBCTBO MPEABSABIAET K HAJIOTIOIUIATEIbIINKAM
MHOKECTBO TpeOOBaHMW W TpaBWI, COONIOJIGHHE KOTOPBIX UIPaeT KIIOYEBYIO poOJb B
(YHKIIMOHMPOBAHUHU TOCYJApCTBEHHON HalOroBoi cucteMmbl. OHAKO B YCIOBHUSX 3KOHOMUYECKOMH
HECTaOUJIbHOCTU U (PUHAHCOBBIX TPYJHOCTEN HE BCE OPraHU3AlMM U NMPEANPUATHS MOTYT BBIIOJIHATH
CBOM HAJIOTOBBIE 0053aTeNbCTBA. B Takux ciaydasx BO3HMKAET CUTYyallMs, KOTJa HaJorOIuIaTeNbIIMK He
B COCTOSIHMM BBINIOJHUTH CBOM JOJTOBbIE 0053aTENbCTBA, U B OTHOLIEHUH HErO BO30Y:KJaeTcs eNI0 O
0GaHKpPOTCTBE. DTO CO3/1aeT MPABOBYIO CUTYAIUIO, TPEOYIOLIYI0 0COO0T0 MOAX0a MPU PACCMOTPEHUHU
HaJIOTOBBIX CIIOPOB.

IIporiecc GaHKPOTCTBA MpeACTaBIIeT cO00i IOpUINYECKOe U SKOHOMUYECKOE Pa30upaTesibCTBO,
LEJIbI0 KOTOPOTO SIBJISIETCS NMPU3HAHKE MPEANPUATHS HEIIaTeKeCIOCOOHBIM U YCTaHOBJICHUE MOPSJIKA
YJIOBJIETBOPEHHsI TPeOOBAaHUI €ro KpeauTopoB. B Takux CUTyalMsiX HaJOTOBbIE OpIaHbl, SBIAACH
OJIHMM U3 TJIABHBIX KPEAUTOPOB, OKA3bIBAIOTCS BOBIIEYEHBI B MpoOIlecC OAHKPOTCTBA, YTO MPUBOJIUT K
BO3HMKHOBEHHUIO MHOJKECTBA MPABOBBIX BOINPOCOB, KACAIOIIMXCS HAJOTOBBIX 0053aTENbCTB, MOPSIKA
UX HUCIIOJIHEHUS M BO3MOXXHOCTU UX OCIapUBaHUs B Cy/JI€.

AKTyanbHOCTh TeMbl: B mocnenHee necsTUIeTHE BOINPOCHL, CBS3aHHBIE C OAHKPOTCTBOM
OpraHM3alil U pa3pelIeHueM HaJIOTOBBIX CIIOPOB, MPHOOpeNu 0co0yl0 akTyalbHOCThb. Hanorossie
CHOpBI, B KOTOPHIX YYacTBYIOT OpraHM3allid, HaxXoAsdlluecs B CTaauM OaHKPOTCTBA, TpPeOYIOT
JETaIbHOTO aHalN3a, MOCKOJIbKY OHU BKJIIOYAIOT B ce0sl YHHUKaJIbHbIE MPAaBOBbIE U MpOIECCyalbHbIE
ACTIEKThI, OTIIMYHBIE OT CTAHJAPTHBIX HAJIOTOBBIX CIIOPOB.

Oco0oe BHUMaHHE cIeAyeT YIeIUTh TOMY, YTO BO30YyKIEHHE JieJa 0 OaHKPOTCTBE CYLIECTBEHHO
U3MEHSAET HE TOJBKO IPABOBOE IIOJIOKEHHE CaMOMl KOMIIAHMM, HO M MOPSAJOK PACCMOTPEHUs
HaAJIOroBbIX cropoB. [Ipomecc OaHKpOTCTBa mpeaycMaTpUBaeT OCOObIe MPOLEIypbl, TaKHe Kak
IPUOCTAHOBIICHHE WJIM OTCPOYKA UCTIOIHEHUS 0053aTENbCTB, IPOBEACHUE HE3aBUCUMOM SKCIIEPTH3BI,
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Ha3HAUYE€HHE BPEMEHHOIO YIPABIAIONIETO U APYrHe JEHCTBUS, KOTOpPHIE OKa3bIBAIOT BIUSHUE Ha
pa3pelieHre HaJOrOBBIX CIIOPOB. Ba)XHO MOHUMATh, YTO HAJOTOBBIE 00SI3aTENILCTBA, HE HCIIOTHCHHBIC
JI0 MOMEHTA MOJauu 3asBJICHUS 0 OAaHKPOTCTBE, MOTYT CTaTh MPEAMETOM CIIOpa U PEILEHUs B paMKax
0aHKpOTHOTO Mpou3BocTBa. [10]

3akoHonarenbcTBO Poccuiickoir denepany B MOCIEIHUE TOJBI MPETEPIENO Pl M3MEHEHUH,
KOTOPBIE KOCHYJIUCh TIPOIEAYPhl OAHKPOTCTBA M CITIOCOOOB pa3pelIeHus CIIOPOB MEXKY HAJIOTOBBIMU
opraHaMM M JOJDKHUKaMd. OJHUM U3 HauOoliee 3HAYMMBIX aCIEKTOB SBJSETCS B3aMMOJEWCTBHE
HAJIOTOBBIX OPraHOB C YIPABJSIOMIUM U KOHKYPCHBIM YIIPABJISIOIIUM, KOTOPHIE UTPAIOT KIIIOYEBYIO
pOJb B BOMpOCAX B3bICKAHMS JOJTOB U YIOBIETBOPEHUS TpeOOBaHUN KpPEIUTOPOB, BKIOYAS
TpeOoBaHUsI MO HajoraMm U cOopaMm. B CBs3W ¢ 3THM CymIeCTByeT HEOOXOIUMOCTH B TOJIPOOHOM
UCCJIEIOBAaHUH OCOOEHHOCTEH, C KOTOPBHIMU CTAJIKMBAIOTCS YYAaCTHUKM TaKUX CIOPOB, a TaKkkKe B
U3YYCHHH CyACOHOM TPAaKTHKH TIO pa3pelICHUI0 HAJIOTOBBIX CIOPOB B paMKax MPOLEAYPHI
OaHKPOTCTBA.

1. IlpoGnemaTKa KCCIe0BaHUS HAIOTOBBIX CIIOPOB B paMKax MPOoIeayp OaHKpOTCTBA

OpHolt W3 KIIOYEBBIX MPOOJIEM, BO3HHKAIOUIMX MPH PACCMOTPEHUH HAJIOTOBBIX CIOPOB C
y4acTheM OaHKpPOTOB, SIBJISIETCSI BONPOC, CBS3aHHBIM C IpaBaMU HAJIOTOBBIX OPraHOB HA B3BICKAHUE
HAJIOTOBBIX 33JI0JDKEHHOCTEHM mocie BO30yKIeHUs nena o O0aHkpoTcTBe. B mporecce OaHKpOTCTBa
MIPOUCXOAUT paclpe/ie]ICHue aKTUBOB KOMIIAHUU MEXIY KpPEIUTOpaMH, M HAJOTOBBIE OpPraHbl, Kak
MPAaBUJIO, OKa3bIBAIOTCS B YHUCIE TeX, KTO MPETEHAyeT Ha YAOBIETBOPEHUE CBOUX TpPEOOBAHUU B
nepByto odepenb. OIHAKO, C y4eTOM OCOOCHHOCTEH HaJIOrOBOIO 3aKOHOIATENIbCTBA, TOT MPOIECC
UMEET CBOU HIOAHCHI. [3]

OmHoil W3 CJHOXHBIX CHUTyalluil  SBISETCS TNPU3HAHHWE HAJIOTOBBIX  33J0DKCHHOCTEH
«OPENNOYTUTENIbHBIMUA»  JIOJITAMH, YTO O3HA4aeT MX MEPBOOYEPENHOE YJIOBJIETBOPEHHE IIPU
JTUKBUJAIMU aKTHUBOB JOJKHUKA. JTO MPUBOJUT K TOMY, YTO HAJIOTOBBIE OpPraHbl MOTYT BCTyNaTh B
KOH(JIMKT C JAPYTUMHU KpEIUTOpPaMH, KOTOpbIe, BO3MOXHO, MPETEHAYIOT Ha T€ ke CpelCcTBa. Takum
00pa3oM, CIIOpHbIE MOMEHTHI KacalTCsi HE TOJbKO TMPABWIBHOCTH HCYHUCICHHUS HAJIOTOBBIX
0053aTeNBCTB, HO U MPUOPUTETHOCTH UX UCIIOTHEHHS B paMKax MpoIeaypbl OaHKpOTCTBA.

Taxxe BaXHOW TEMOH SBISIETCS ONpEEIIEHNE NMPAaBOMEPHOCTH U 0OOCHOBAHHOCTH HaJIOTOBBIX
CaHKIMH, TAKUX KaK MEHH, ITpadbl U APYyTrUe MEPHI BO3JCHCTBHS, KOTOPHIE HAIOTOBBIE OPTaHbl MOTYT
MPUMEHUTh K HAJIOTOIJIATENbIINKY. B mpolecce OaHKpOTCTBa ASTH CAHKIIMM MOTYT OKa3aThbCs
3HAQUUTENIbHBIM MPENSTCTBUEM JUJISl YCIEIIHOIO 3aBEPIICHMS JIeJla O HECOCTOSATEIbHOCTH, TaK KaK B
pamMKax OaHKpPOTCTBA CYIIECTBYIOT OTPaHUYEHHUS Ha HAUYMCIIEHUE U B3bICKAHKME TaKUX J0JTOB. [6]

2. Oco0eHHOCTH PaCCMOTPEHHS HAIOTOBBIX CIIOPOB B KOHTEKCTE JeNl 0 OAHKPOTCTBE

[Iporiecc paccMOTpeHUsT HAIOTOBBIX CIIOPOB C y4acTHeM OAHKPOTOB TPeOyeT OT CyA0B 0cOO0T0
MoAX0Ja W BHUMATEIBHOCTH. BO-TIEPBBIX, CyAbl JODKHBI YYUTHIBATh, YTO OAHKPOTCTBO — JTO
KOMILIEKCHOE ¥ MHOTOYPOBHEBOE MPOU3BOACTBO, B KOTOPOM BA)KHOE 3HAUEHHE MMEIOT HE TOJIBKO
HAJIOTOBBIE 0053aTENbCTBA, HO U HHTEPECHI APYTUX YIYACTHUKOB, TAKMX KaK KPEAUTOPHI U JIOJDKHUK.

Bo-BTOpBIX, HEOOXOAUMO YYHTHIBATh CIENU(UKY HAJOTOBBIX O0S3aTE€IbCTB B KOHTEKCTE
OankpoTcTBa. Hampmmep, HajIOroBbIE CIOPHI MOTYT KacaThCsi BOMPOCOB OIICHKH HMYIIECTBA,
MPaBUILHOCTH MPUMEHEHHS HAJOTOBBIX JIIOT WM HEONPAB/IAHHBIX HAJIOTOBBIX BbIUE€TOB. Cy/IbI 4acTO
CTAJIKUBAIOTCS ¢ HEOOXOMMMOCThIO aHAIHM3a OYXTaJTEPCKON OTUETHOCTH M (PMHAHCOBBIX JOKYMEHTOB
KOMIIAaHUM, & TAKXKE C MPUBJICUEHUEM CIEIIHATMCTOB, KOTOPhIE MOTYT IOMOYb Pa300paThCs B CIIOKHBIX
BOIPOCAaX HATOTO0OI0KEHHS.

Kpome Toro, Ba)KHO OTMETHTB, YTO B MPOIIECCE PACCMOTPEHHUS HAIOTOBBIX CITIOPOB B CyA€ MOTYT
BO3HHMKATh BOMNPOCHI, CBS3aHHBIE C TIpaBaMU M OOSI3aHHOCTSIMH BPEMEHHOTO WJIH KOHKYPCHOTO
YOPAaBISIONIET0. DTOT OpraH, UTPAIOIIUI EHTPATBHYIO POJb B IpoIlecce OAaHKPOTCTBA, TAKIKE MOXKET
OBITH 3aMHTEPECOBAH B PEIICHUH HAJOTOBBIX CIIOPOB, MOCKOJBKY OT €ro IEHCTBHI 3aBUCHT, Kak OyayT
YJIOBJICTBOPATHCS TPEOOBAHMUS HAJIOTOBBIX OPTaHOB. [7]

3. Ilytu pemenus npobaeMaTuKy HAJIOTOBBIX CIIOPOB B paMKax OaHKPOTCTBA.

Pemenne npobnemaTHKy, BO3HUKAIONIEH MPH PAaCCMOTPEHUH HAJIOTOBBIX CIIOPOB C y4acTHEM
HAJIOTOIUIATENBIIIMKOB, B OTHOIIEHWHW KOTOPHIX BO30YXKIEHO JIeI0 O HECOCTOSTEIHLHOCTH
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(6aHKpOTCTBE), TPEOYET KOMILJIEKCHOTO IMOJXO0/a, BKIIIOYAIOIIEr0 KaK 3aKOHOAATEIbHbIE W3MEHEHHUS,
TaK M yJIydlleHue cyZeOHON MPakTUKU. PaccMOTpUM HECKOJIBKO CITOCOOOB peIIeHUs 3TOM MPOOIEMBI.

1. VperynupoBaHue NpUOPUTETOB yAOBIETBOPEHUS TPpeOOBaHU HAJIOTOBBIX OpraHoB. OnHON U3
npo6JeM B mporecce OaHKPOTCTBA SBJISAETCS HEOOXOIUMOCTh YETKOTO PaCIIpe/ICIeHUs] aKTHBOB MEXTY
KpeAUTOPaMHU, BKIIIOUasi HAJIOTOBble OpraHbl. B yacTHOCTH, HamoroBele TpeOOBaHMUS MOTYT HE BCeria
OBITh TPU3HAHBI TEPBOOYEPETHBIMH, YTO MPUBOAUT K JIUTEIBHBIM M KOHQIMKTHBIM CyACOHBIM
pazbouparenbcTBaM. [l pelieHus 3TOr0  BOIpoca HEOOXOJMMO YETKOE U CIpPaBeIIMBOE
pEeryIUpOBaHUE  TPUOPUTETHOCTH  YAOBJIETBOPEHHsSI  TPeOOBaHWMN  HAJIOTOBBIX  OpPraHOB B
3aKOHOJATEIbCTBE O OAaHKPOTCTBe. BakHO obecrneunTh, 4TOOBI TPeOOBaHUS HAJIOIOBBIX OPraHOB B
pasyMHOM CTENEHU YIOBJIECTBOPSIIMCH JIO0 APYTHX JOJTOB, HO B MpeAenax JOMYCTHMOH CyMMBI U C
y4eTOM HHTEPECOB IPYrux KpeauTopoB. llpemnoxkenuem aisg yaydlleHHs] CUTYallUd MOXKET OBITh
co3zanue 0oJiee YETKOW U MOHATHOMN MpoLeaypbl MPU3HAHHUS HAJTOTOBBIX JIOJITOB IPEANOYTUTEIIbEHBIMU
U UX YAOBJIETBOPEHHUE B Mpollecce OAHKPOTCTBA. JTO MO3BOJIUT M30€KaTh CUTYyallMi, KOrja JIpyrue
KpPEeIUTOPHI, MMEIOLINE MPHOPUTETHBIC IMpaBa, OJOKUPYIOT WU 3aTPYIHSIOT BBIILUIATY HAJIOTOBBIX
JIOJITOB.

2. Pa3paboTka MEXaHW3MOB UIsl YIPOIIEHHOTO W CIIPABEUIMBOTO PEIICHHs CIOPOB. MexaHu3M
pas3peleHusi HaJlOTOBBIX CIIOPOB B Ipoliecce O0aHKPOTCTBA JOJKEH ObITh YCOBEPIIEHCTBOBAH TaKHUM
00pa3oM, 4TOOBI YCKOPHUTH pa3pelieHre CIIOPOB M YMEHBIIUTh MX KOJWYECTBO. i 3TOTO MOXKHO
MPEUIOKUTh CO3JAaHHE CIEIMATU3UPOBAHHBIX apOUTPaKHBIX W HAJOTOBBIX CYIOB, KOTOpPbIE OYyIyT
3aHUMAThCA UCKIIOUMTEIbHO TaKUMHU JIeJlaMd. OJTO TIO3BOJIMT CyAbe ObICTpee pa3o0paThCcsi B
cnenuduke cropa, CHU3UTh Harpy3ky Ha OOLIuil apOUTpa)xk U MOBBICUTH KAYECTBO PELICHHS TaKHX
nen. Kpome TOro, BO3MOKHO BHEAPEHHE AIbTEPHATHBHBIX CIIOCOOOB Pa3pelIeHus CIIOPOB, TAKUX KakK
MeAMalus, KOTopas MOXKET ObITh HCIOJb30BaHa [UJIsl YPETyJIUPOBAHHUS HAJOTOBBIX CIIOPOB 10
oOpaieHuss B CylI. OTO YCKOPUT TPOIECC M COKPATUT KOJIWYECTBO CYICOHBIX pa3OUpaTesbCTB,
MO3BOJISISI CTOPOHAM MPUNTH K KOMIIPOMHUCCHBIM PEIICHUSIM 0€3 JUIUTEIbHBIX CYACOHBIX TPOLEAYD.

3. YmpormieHue mporeaypsl B3BICKaHUS HAJOTOBBIX JIONTOB B ciay4ae OaHkpoTcTBa. IIpomecc
B3bICKaHMsI HAJOTOBBIX JOJTOB B pPaMKax OaHKPOTCTBA MOXKHO YIPOCTHTh Ye€pe3 MCIOJIb30BaHHE
DIIEKTPOHHBIX CHCTEM, KOTOpBIE TIO3BOJIAIOT HAJIOTOBEIM OpraHaM OMNEPaTHBHO OTCIIEKHBATH
3aJI0JDKEHHOCTh U Ooiiee 3(pPEeKTUBHO B3aUMOJCHCTBOBATh ¢ KOHKYPCHBIM YIPABISIOMIMM. JTO JacT
BO3MOXXHOCTh HAJIOTOBBIM OpraHam OoJjiee aKTHBHO Y4YacTBOBaTh B IIpolecce OaHKPOTCTBA W
NPEJOTBPATUTh YKJIOHEHHE OT YIUIaThl HAJOIOB IIyTE€M MCIIOJIB30BaHMS CIOXKHBIX CXEM, Hampumep,
CKPBITHSI HMMYyINECTBa. Takke cieayeT pa3paboTarh JOMOJHHUTEIBHBIE WHCTPYMEHTHI IS
3(p(GEKTUBHOTO BBISBICHUS M y4deTa HaJOrOBBIX 3a/I0JDKEHHOCTEH Ha pa3HbIX CTaIusX OaHKPOTCTBA,
YTO TMOBBICUT MPO3PAYHOCTh U YCKOPHUT MPOIECC B3BICKAHUS TOITOB.

4. TlpoBepka U KOHTPOJIb CO CTOPOHBI HATOTOBBIX OpraHoB. OHOM U3 BaXKHBIX MPOOJIEM SBIISETCS
HE/I0CTaTOYHasi MPOBEpKa HAJOTOBBIMM OpraHaMM JAEHCTBUM KOMIIaHUI, HaXOJSAIIMXCS B CTaJAUU
0aHKpPOTCTBA, HA MPEIMET YKIOHEHHS OT HAJIOTOBBIX 00S3aTENBCTB U (PUKTUBHBIX CAETIOK. Y CHIICHHE
KOHTPOJISI CO CTOPOHBI HAJOrOBBIX OPraHOB B IMepHOJ OaHKPOTCTBA MOMOXKET NPEAOTBPATUTH
37I0YTMOTPEOJICHUsI W HAJOTOBBIE HapylIeHWs. Takke HEOOXOIUMO TPETyCMOTPETh MeEpPhI JUIs
NPEJOTBPALICHUS HCKYCCTBEHHOTO YBEJIMUYEHHs 3a/0JDKEHHOCTH Tepe/l HAJOTOBBIMH OpraHaMH,
HarpuMep, Yepe3 UCIIOIB30BaHUE CXEM C OTUYKICHHUEM aKTHBOB KOMITAHUH HIIU APYTUMH CIIOCOOaMU
YKJIOHEHHUSI OT HAJIOTOBBIX BBIILJIAT.

5. TloBbIIeHHE TPABOBOI TPaMOTHOCTH W 00yUYEHHE YIaCTHHKOB Iporiecca. Emre oHuM BaKHBIM
IIaroM SIBJISIETCSl TIOBBIIIEHHE MPABOBOM IPaMOTHOCTH YYaCTHHKOB MpOIlECca, BKIIFOYAsh HAJOTOBBIX
WHCIIEKTOPOB, KOHKYPCHBIX YHPAaBISIFOIINX M TPEACTABUTENCH KOMIAHWN, HAaXOMASAIINXCS B CTaIHH
O6aHkporcTBa. HayumTh BCeX YYacTHHKOB Ipoliecca MpaBWIBHO TPHUMEHSATh HOPMBI 3aKOHAa U
3¢ (deKTUBHO B3aUMOAEMCTBOBATh JApPYr C JAPYroM IIOMOXKET H30eXaTh MpPaBOBBIX OIIUOOK U
HE/I0pa3yMEHUH, UTO CHU3UT KOJMUYECTBO CIIOPOB U MOBBICUT 3()(HEKTUBHOCTD PELICHUS BO3HUKAIOIINX
BOITPOCOB.

6. CyneOHast mpakTHKa M TpaBoBas oOmpenesleHHoCTh. HeoOxomuma mocTosiHHas paboTa Haj
yIIydllIeHUEM CyJeOHON MPaKTUKU M0 HAJIOTOBBIM CIIOpPaM B KOHTEKCTE OaHKPOTCTBA. DTO BKIIIOYAET B
ce0si HE TOJNIBKO Ooyiee YeTKOe MOHMMAHHUE CYAbSMHU HOPM HAJIOTOBOTO 3aKOHOJATENIbCTBA, HO M
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pasBUTHE eIMHOOOpa3HOM MPaKTHKH pa3pelieHus Takux jaei. PasbscHeHuss BepxoBHoro cyna u
apOUTPaXXHBIX CYZOB II0 KOHKPETHBIM BONpPOCAaM IOMOTYT YYaCTHUKaM IIPOLIECCOB JIydIle
OpUEHTUPOBATHCS B MPABOBBIX HOpMaX M 00ecrneyuTh CTaOMIBHOCTH CyAeOHbIX pemieHuil. Kpome
TOTO, CIEIYET CO3/1aTh CyJeOHBIC Pa3bsICHEHUS JJIsl HAJIOTOBBIX OPraHOB, KOTOPbIE MOT'YT IOMOYb IIPU
pPaccMOTPEHUH JieT 0 OAaHKPOTCTBE U MUHUMU3UPOBATh OMKMOKY B HAYHCICHUU U B3bICKAHUHM HAJIOTOB
B TAKHX CUTYyalUsX.

7. YcraHoBieHHe Oojiee YETKMX TMpaBWiI Uil KOHKYPCHOrO yrpasisitomiero. KoHKypcHbIe
YIOPaBIAIONIME WUTPAIOT BAXHYIO pOJb B TIpolecce OaHKpOTCTBA, B TOM YHCIE B IpOIEcCe
YpEeryJaupoBaHusi HAJOTOBBIX cropoB. OHAKO MX pOJIb B BOMPOCAX HAJIOTO0OOJIOKEHUS HE BCeraa
JIOCTAaTOYHO YETKO pErjaMEeHTHpOBaHAa. BaXHO MpeIOCTaBUTh KOHKYPCHBIM YIIPaBISIOUIMM OoJjee
SCHbIE ¥ KOHKPETHBIE PEKOMEHAAINH 110 B3aUMOJICHCTBUIO C HAJIOTOBBIMHU OpraHaMHM, a TaKkKe YeTKUE
npaBuia, KOTOpbIe OyIyT YYMTBHIBaTh MHTEPECHl BCEX CTOPOH, BKIIIOYAsl HAJIOTOBBIE OPraHbl, APYTUX
KPEAUTOPOB U JIOJDKHUKOB. JTO 00ecrneuuT 6oJiee mMpo3payHoe U MpecKa3yeMoe pellieHne HaJOrOBBIX
BOIIPOCOB B Ipoliecce OankporcTra. [9]

3aKiroueHue

B 3akmiouenue, it perieHusi NpoOJeMaTUKUd PACCMOTPEHUSI HAJOIOBBIX CIIOPOB C y4acTUEM
HAJIOTOIUIATETBIIMKOB, B OTHOLICHHH KOTOPBIX BO30YXKIEHO Jel0 O OaHKPOTCTBE, HEOOXOIUM
KOMIUIEKCHBIN TIOIXO0/1, BKITFOUAIOIIHNIA 3aKOHOJaTeIbHbIE H3MEHEHUS, YIIydIlIeHne Cy1eOHOM MPaKTUKA
U YCUJICHHE POJIM HAJIOTOBBIX OpPraHoB B Mpolecce O0aHkpoTcTBa. CHCTEMHOE U TMOCIEAOBaTEIbHOE
BHE/IPCHHE TPETIOKEHHBIX PEIICHUI MO3BOJIUT MOBBICHTH 3(p(PEKTHBHOCTH Tpolecca pa3permeHus
HAJIOTOBBIX CIIOPOB U YIYYILIUTh B3aUMOJCHCTBHE BCEX CTOPOH, YYaCTBYIOIIUX B Jieyie 0 OAaHKPOTCTBE.

PaccmoTpeHue HanoroBbIX CHOPOB C y4aCcTUEM HAJIOrOIJIATENBLIMKOB, B OTHOLIEHUH KOTOPBIX
BO30Y>KICHO JEN0 O HECOCTOATEIbHOCTH, SIBISETCA CIOXHBIM M MHOTOTPAaHHBIM IPOLIECCOM,
TpeOyrommM ocoboro moaxona. C y4eToM 3HAYMMOCTH HAJIOTOBBIX 00S3aTENBCTB M OCOOCHHOCTEH
0aHKPOTHOTO MPOU3BOJCTBA, KAX/bII TakoW ciaydail TpeOyeT IeTalbHOro aHaIW3a U BHUMATEIHHOTO
M0JIX0JIa CO CTOPOHBI CYyJ/IOB, HAJOTOBBIX OPraHOB U APYTUX YYacCTHHUKOB Ipouecca. BaxkHo, 4TOOBI
cyneOHasi NpakTHKa M 3aKOHOJATENIbCTBO MPOJOJDKAIM pa3BUBAThCS M COBEPLICHCTBOBATHCH,
YUUTBIBAsI BCE HOBBIE BHI30BBI M 0OCTOSTENIBCTBA, CBA3AHHbBIE C 0AHKPOTCTBOM M HAJIOT000JI0KEHUEM.
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Abstract: With the rapid development of China's economy and society, the role of human
resources in serving society and promoting local economic development has become increasingly
prominent. However, in terms of human resource allocation, due to institutional constraints, there are
widespread issues such as talent shortages, unreasonable structures, and low management efficiency.
To address these problems, an increasing number of employers have begun to try human resource
outsourcing, which involves delegating part or all of human resource management tasks to professional
human resource service companies for implementation. As an emerging human resource management
model, human resource outsourcing has advantages such as cost reduction, increased efficiency, and
professional services. However, at the same time, human resource outsourcing has also given rise to a
series of risks, such as information leakage, unstable service quality, and contract execution risks. The
existence of these risks means that some organizations must be cautious when implementing human
resource outsourcing. Therefore, exploring risk prevention and control in human resource outsourcing
is of great practical significance.

Keywords:Human resource outsourcing; modern enterprises; cost control; risk management;
cultural integration

INTRODUCTION

In today's rapidly changing business environment, enterprises are facing unprecedented
competitive pressures. To stand out in the fierce competition, enterprises need to constantly explore
innovative management models. As an emerging management strategy, human resource outsourcing
has emerged and been widely applied. By entrusting some or all of their human resource management
functions to external professional service providers, enterprises can focus on their core businesses and
leverage the professional advantages of external resources to achieve efficient allocation of resources.
However, human resource outsourcing is not a smooth path. In practice, enterprises encounter many
difficulties, such as wrong outsourcing decisions, potential information security risks, poor
communication and collaboration, cultural conflicts, and uneven service quality. Therefore, in-depth
research on human resource outsourcing issues under modern conditions is of great significance for
enterprises to reasonably apply this strategy.

Human resource (HR) outsourcing by employers is necessary, advantageous, and challenging. In
practice, employers should fully assess their own needs, choose the right outsourcing service
providers, and establish effective communication and collaboration mechanisms to ensure that
outsourcing can truly play its role in improving efficiency, reducing costs, and enhancing service
quality. At the same time, employers also need to pay attention to issues such as information security
and over - reliance to ensure the smooth implementation of HR outsourcing.
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Chapter 1 Models of Human Resource Outsourcing

Human resource (HR) outsourcing refers to the practice of delegating non - core personnel
management functions to external professional organizations or individuals to improve work efficiency
and reduce costs. There are several main models of HR outsourcing.

1. Labor Dispatch

Labor dispatch refers to a situation where an employer enters into a contract with a labor
dispatch company, and the labor dispatch company provides the required workforce to the employer.
Depending on the duration of the dispatch, labor dispatch can be divided into short - term dispatch,
long - term dispatch, and project - based dispatch. Short - term dispatch is suitable for temporary and
seasonal labor demands; long - term dispatch is suitable for stable labor resource needs; and project -
based dispatch is suitable for labor resource needs related to specific projects. When employers
encounter temporary or seasonal labor demands, they can quickly supplement the relevant personnel
through labor dispatch companies to ensure the normal operation of the unit. For example, a grassroots
hospital that needs to increase medical staff during peak periods can cooperate with a labor dispatch
company to dispatch the required personnel as needed.

2. Personnel Agency

Personnel agency for employers is a common human resource management model. It refers to a
situation where an employer enters into a contract with a labor dispatch company or a human resources
service company, and the latter is responsible for managing and handling human resource - related
affairs for the former. Personnel agency, as a model of HR outsourcing, is mainly divided into full -
service agency, partial agency, and short - term agency. Full - service agency means that the labor
dispatch company or human resources service company undertakes all the human resource
management functions of the employer. Partial agency refers to the management of only certain
specific human resource affairs, such as recruitment, compensation management, and benefits
management. Short - term agency means that the human resource management affairs of the employer
are managed for a specific period of time. When employers recruit employees, they can optimize and
manage the recruitment process through personnel agency companies. For example, activities such as
posting job advertisements, screening resumes, and organizing interviews are widely used in schools
and universities.

3. Employment Contract System

The employment contract system for employers is a human resource management method. It
refers to the establishment of a labor relationship between the employer and the employee through the
signing of an employment contract. Under this system, the relationship between the employer and the
employee is based on the contract, and the rights and obligations of both parties are defined by the
contract. The employment contract is the legal basis for establishing a labor relationship between the
employer and the employee, and the behavior of both parties is governed by the contract. The contract
specifies the employee's job responsibilities, working conditions, compensation and benefits, contract
duration, and other details. The employment system allows employers to flexibly adjust employees' job
positions and responsibilities based on work needs and employee capabilities. At the same time,
employees also have the right to choose whether to renew the contract or resign during the contract
period. Employees under the employment system are entitled to social insurance and welfare benefits
as stipulated by the state, including pension insurance, medical insurance, unemployment insurance,
work - related injury insurance, and maternity insurance.
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Chapter2. Advantages of Human Resource Outsourcing for Employers

1. Cost Reduction

In modern society, human resource management involves multiple aspects, including
recruitment, payroll calculation and distribution, and benefits management. For employers, handling
all these tasks in - house means bearing corresponding costs such as wages, social insurance, and
housing provident fund, which undoubtedly increases the financial burden of the organization. Take
recruitment as an example. Employers need to post job advertisements through various channels,
organize interviews, and eventually hire suitable talents. This process consumes a significant amount
of human and material resources, and the cost of recruitment accounts for a large proportion of the
overall human resource management cost. If these tasks are outsourced to professional labor dispatch
companies or human resource service companies, employers only need to pay service fees based on
actual needs, which is usually more economical than handling them in - house. Similarly, tasks such as
payroll calculation and distribution, and benefits management require specialized human resource
management knowledge and skills. If employers handle these tasks themselves, they not only need to
invest a large amount of money in purchasing relevant software and equipment but also need to hire
professional managers. By outsourcing, employers can keep the costs of these tasks within a
reasonable range, thereby reducing overall operating costs.

2. Improved Work Efficiency

Improving work efficiency is another important reason for employers to choose human resource
outsourcing. Professional human resource outsourcing companies have more mature management
systems and technical platforms, which enable them to complete various human resource - related
tasks more efficiently. Take recruitment as an example. Human resource outsourcing companies
usually have rich recruitment experience and professional recruitment teams. They are familiar with
various recruitment channels and strategies and can quickly find suitable talents. Through their
professional recruitment process, they can screen suitable candidates more quickly for the outsourcing
company, improving recruitment efficiency. Compared with employers organizing recruitment
themselves, outsourcing companies have a clear advantage in terms of recruitment speed and
efficiency. In addition to recruitment, human resource outsourcing companies also have advanced
technical platforms that can complete payroll calculation and distribution, benefits management, and
other tasks more quickly and accurately. Through efficient information systems, they can promptly
handle employees' payroll and benefits issues, greatly improving work efficiency. In addition to
recruitment and payroll management, human resource outsourcing companies can also provide
services such as employee training and development, performance management, and employee
relations management. With their professional knowledge and experience, they can offer
comprehensive human resource solutions to employers, helping them improve work efficiency and
quality.

3. Reduced Legal Risks

Human resource management indeed involves numerous laws and regulations, such as the Labor
Law of the People's Republic of China, the Labor Contract Law, and the Social Insurance Law.
Improper handling may lead to labor disputes and bring legal risks to employers. As professional
institutions, outsourcing companies specialize in human resource management and are familiar with
relevant laws and regulations, which enables them to better avoid risks. They strictly follow laws and
regulations in handling employees' recruitment, payroll, benefits, training, and other aspects to ensure
that they do not violate legal boundaries. At the same time, outsourcing companies regularly update
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and study laws and regulations to ensure the legality and compliance of their services. In case of
disputes, outsourcing companies can also provide professional legal support. They usually have rich
legal resources and experience and can offer professional legal consulting and agency services to
employers, helping them properly resolve labor disputes and reduce legal risks. Moreover, outsourcing
companies can help employers establish and improve human resource management systems to ensure
the legality and compliance of their human resource management work. They can develop appropriate
human resource management systems based on the actual situation of employers and provide
corresponding training and guidance to help employers enhance their human resource management
level and reduce legal risks.

4. Enhanced Flexibility

Employers are facing an increasingly complex and changing working environment, and they
often need to cope with various outsourcing projects, seasonal employment, and temporary tasks,
which are difficult to meet through fixed internal human resources. When employers encounter project
outsourcing or seasonal employment needs, they can quickly gather the required talents through
outsourcing. Outsourcing service providers usually have a ready - made talent pool that can quickly
respond to demands and provide suitable human resource support. Outsourcing allows employers to
flexibly adjust their personnel structure according to actual work needs. During project peak periods,
they can increase outsourcing personnel to cope with the increased workload; after the project ends,
they can reduce outsourcing personnel to avoid the waste of fixed costs. The diverse service plans
provided by outsourcing service providers enable employers to access the latest management concepts,
technologies, and tools, thereby continuously improving the service quality and efficiency of human
resource management.

Chapter 3. Risks of Human Resource Outsourcing for Employers

1. Information Security Risks

Outsourcing personnel, while handling the business of employers, may have access to a large
amount of sensitive information. This information includes, but is not limited to, employees' personal
information, financial data, and work performance evaluations. These pieces of information are crucial
to the operation of the unit and the privacy of employees, thus necessitating proper protection. If
outsourcing personnel lack awareness of information protection or have ethical risks, such as leaking
information for personal gain, it may lead to severe consequences. For example, if an employer
outsources personnel file management to a company and the employees of that company fail to strictly
adhere to information protection regulations, or if the company itself has inadequate information
security measures, it may result in the leakage of employee file information. Such leakage can not only
adversely affect employees personally, such as identity theft and privacy infringement, but also
negatively impact the reputation and legal standing of the employer, potentially leading to litigation
risks.

2. Service Quality Risks

With the development of society and the changing demands of the people, there is a higher
expectation for the service quality and efficiency provided by some units. However, outsourcing
services may sometimes fail to meet these expectations, resulting in poor service quality. This could be
because the outsourcing service provider lacks professionalism or is not sufficiently familiar with the
business, and thus cannot provide services that meet the employer's requirements. Additionally, there
may be issues during the provision of outsourcing services, such as incomplete service content or poor
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service attitude, which can lead to a decline in the people's satisfaction with the service and even
trigger complaints and dissatisfaction. Such behavior not only leads to a decline in service quality but
also negatively impacts the lives of the people and the reputation of the employer. For example, if an
employer outsources sanitation work to a company that has problems with timely wage payments, this
can lead to low work enthusiasm among sanitation workers and frequent environmental hygiene issues,
severely affecting the quality of life of residents.

3. Legal and Regulatory Risks

During the outsourcing process, the outsourcing company, as the service provider, is responsible
for ensuring that the services it provides comply with national laws and regulations. However, in
practice, if the outsourcing company fails to pay social insurance for the outsourcing personnel in
accordance with the law, or does not sign formal labor contracts with the outsourcing personnel, legal
disputes may arise. In such cases, the employer may be implicated and face legal liabilities. Moreover,
if the outsourcing company fails to comply with relevant industry regulations and standards, it may
result in poor service quality and even illegal activities, such as the infringement of citizens' personal
information. All these actions can lead to legal liabilities for the employer.

4. Personnel Stability Risks

Outsourcing personnel often lack a sense of belonging and loyalty. This is mainly because their
contractual relationship and service chain are usually established with a third - party company, rather
than directly with the employer through a labor relationship. This psychological and contractual
distance can lead to high personnel turnover among outsourcing personnel. Frequent personnel
changes can cause a lot of trouble for the employer, especially in key positions. A lack of sufficient
staff can directly affect the normal operation and business continuity of the unit. For example, if an
employer outsources customer service positions to a professional company and there is frequent
turnover among the outsourcing personnel, the stability of the customer service team will be
insufficient, and the quality of customer service will be affected. Poor stability can lead to inconsistent
customer experiences, which can impact the unit's reputation and customer satisfaction. In some cases,
frequent personnel changes can even lead to interruptions in key business operations, causing
economic losses to the unit.

Chapter 4. Risk Mitigation for Human Resource Outsourcing by Employers

1. Strengthening Information Security Management

With the continuous development of information technology, employers generate a large amount
of sensitive information during their operations, such as personal information and financial data. The
security management of this information directly affects the normal operation of the unit and the
privacy rights of employees. Therefore, when cooperating with outsourcing service providers,
employers should take a series of measures to strengthen information security management.

Signing a confidentiality agreement is the cornerstone of ensuring information security. The
agreement should clearly define the responsibilities and obligations of both parties in terms of
information protection, including the scope of information, the confidentiality period, and measures to
be taken in case of a leak. By signing such an agreement, it can be ensured that the outsourcing service
provider strictly adheres to information security regulations when handling the unit's information,
preventing information leaks.

Regular information security education for outsourcing personnel is an effective means to
enhance information security protection capabilities. Employers can organize training courses,
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seminars, and other forms to impart basic knowledge and skills in information protection to
outsourcing personnel. At the same time, real - life case studies can be used to make outsourcing
personnel aware of the dangers and consequences of information leaks, thereby raising their awareness
of information protection.

Employers should also establish a comprehensive information security management system to
strictly control every link in information processing. For example, regular inspections should be
conducted on the information processing facilities of outsourcing service providers to ensure they meet
information security standards. Access to internal information should be strictly managed to prevent
unauthorized access and leaks. A robust information security emergency response plan should also be
established to ensure a swift response in case of information leaks or other emergencies.

Maintaining close communication with outsourcing service providers is essential for timely
updates on their information security status. Regular meetings and progress reports can be used to
monitor the information security measures taken by the outsourcing provider. Employers can also
conduct satisfaction surveys to assess the quality of service provided by the outsourcing company,
allowing for timely improvements when necessary.

2. Rigorous Screening of Outsourcing Service Providers

The selection of an outsourcing service provider directly affects the quality and efficiency of the
work, and even the image and reputation of the unit. Therefore, when choosing an outsourcing service
provider, employers should consider multiple factors and conduct a comprehensive evaluation.

Qualifications are an important assessment indicator. Employers should check whether the
outsourcing company has the necessary business qualifications, such as a business license, tax
registration certificate, and organization code certificate. Additionally, it is important to verify if the
outsourcing company holds relevant industry - specific qualifications and professional technical
certifications to ensure their capability to provide the required services.

Performance is a significant measure of an outsourcing service provider's strength. Employers
can review the historical project records and customer evaluations of the outsourcing company to
understand its past performance. The company's reputation and word - of - mouth within the industry
should also be taken into account to accurately judge its business capabilities.

Service quality is a key focus for employers. A thorough understanding of the outsourcing
company's service processes, attitudes, and problem - solving capabilities is essential. Employers can
conduct site visits and communicate with existing clients to gain insights into the outsourcing
company's service quality. The presence of a comprehensive service system and after - sales support
should also be considered to ensure timely and effective service during the cooperation.

In addition to the above aspects, employers should also pay attention to the outsourcing
company's management level, employee quality, and innovation capabilities. Discussions with
company executives and reviews of relevant materials can provide a comprehensive understanding of
the outsourcing company's overall strength.

When screening outsourcing service providers, employers can use methods such as bidding to
widely collect qualified suppliers. Through the bidding process, employers can better compare the
comprehensive capabilities of various outsourcing companies and select the most suitable partner.
During the bidding process, clear requirements and detailed evaluation criteria should be established to
ensure a fair, just, and open selection process.

3. Clarifying Service Standards and Quality Requirements

Clarifying service standards and quality requirements is crucial for the successful
implementation of outsourcing services. When signing an outsourcing contract, employers should
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specify in detail the standards and quality requirements for the outsourcing services, including aspects
such as service time, quality, and efficiency. For example, if customer service positions are being
outsourced, the contract should clearly define standards for response time, resolution rate, and
customer satisfaction. This allows employers to monitor and assess the outsourcing services based on
these clear standards.

Employers should also conduct regular reviews of the outsourcing services to ensure they meet
the contractual requirements. These reviews can be scheduled periodically or conducted immediately
in response to specific incidents, depending on the nature of the service and the unit's needs. The
purpose of the review is to ensure that the outsourcing service provider maintains a high standard of
service quality. If a decline in service quality is detected, the employer can take timely measures, such
as communicating with the outsourcing service provider to demand improvements or taking other
remedial actions within the scope of the contract.

To ensure that the outsourcing service provider can continuously meet the service standards and
quality requirements, employers can also establish a comprehensive evaluation system. This system
should not only assess service quality but also evaluate the service provider's attitude, response speed,
and innovation capabilities. Through such an evaluation system, employers can gain a comprehensive
understanding of the outsourcing service provider's performance and adjust and optimize the
outsourcing services based on the evaluation results.

4. Strengthening Legal and Regulatory Training and Supervision

To ensure that outsourcing service providers comply with national laws and regulations,
employers should conduct regular legal and regulatory training for these providers. Through training,
outsourcing service providers can gain a full understanding of the relevant laws and regulations in
China and the norms and standards they need to follow when providing services. This can effectively
reduce the legal risks arising from a lack of knowledge of laws and regulations.

Employers should also strengthen the supervision of outsourcing services. The supervision
should include whether the outsourcing company legally pays social insurance for the outsourcing
personnel and whether formal labor contracts are signed with them. Through supervision, it can be
ensured that the outsourcing service provider strictly complies with laws and regulations during the
service provision process, avoiding legal risks for the employer due to the outsourcing company's
illegal actions.

Employers should establish a sound legal and regulatory supervision mechanism to regularly
assess and inspect outsourcing services. Any issues identified should be promptly communicated to the
outsourcing service provider, with demands for rectification. In severe cases, the employer can legally
terminate the contract with the outsourcing service provider to safeguard its legitimate rights and
interests.

By strengthening legal and regulatory training and supervision, employers can effectively reduce
the legal and regulatory risks in outsourcing services, ensuring the legality and compliance of the
services provided. This also helps to enhance the legal awareness of outsourcing service providers,
promote their standardized operations, and improve service quality.

5. Enhancing the Stability of Outsourcing Personnel

To reduce the risks associated with high staff turnover, employers can take a series of measures
to enhance the stability of outsourcing personnel. Employers can negotiate with outsourcing service
providers to require a certain period of stable service. This can be achieved by signing long - term
cooperation agreements or including clauses in the outsourcing contract regarding personnel stability,
such as prohibiting frequent changes of outsourcing personnel within a certain time frame. This

57



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

approach can reduce business interruptions and fluctuations in service quality caused by frequent
changes of outsourcing personnel.

Employers should pay attention to the working environment and remuneration of outsourcing
personnel. A good working environment can increase employee job satisfaction and a sense of
belonging, while reasonable remuneration is an important guarantee for attracting and retaining talent.
It is essential to ensure that the workplace for outsourcing personnel is safe and comfortable, with
necessary facilities, equipment, and a positive working atmosphere. Negotiating with the outsourcing
service provider to ensure that the outsourcing personnel's salary levels are comparable to market
standards and considering the provision of performance bonuses or other incentives can also be
beneficial. Encouraging the outsourcing service provider to offer career training and development
opportunities to employees can help them enhance their skills and improve their career
competitiveness.

By implementing the above strategies, employers can reduce the risks associated with human
resource outsourcing to a certain extent and ensure that outsourcing services bring tangible benefits to
the development of the unit. At the same time, employers should continuously monitor the latest
developments in the outsourcing field and promptly adjust and improve their outsourcing strategies.
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Abstract

In the contemporary era of globalization, technological disruption, and heightened uncertainty,
organizations face complex challenges that demand well-designed and effectively executed
development strategies. This paper examines the processes of strategy formulation and implementation
through an in-depth case study of Tesla Inc., a global leader in electric vehicles and sustainable energy
solutions. Drawing on strategic management frameworks such as SWOT, PEST, Porter’s Five Forces,
the Resource-Based View (RBV), dynamic capabilities, and organizational ambidexterity, the study
explores Tesla’s trajectory and the complexities of executing ambitious goals in volatile environments.
The analysis reveals Tesla’s strengths in technological innovation and brand leadership, alongside
weaknesses such as production bottlenecks, supply-chain vulnerabilities, and institutional frictions in
international markets. The findings provide insights into the importance of adaptability, stakeholder
alignment, and sustainability in organizational development. The paper concludes with strategic
recommendations and implications for firms navigating fast-moving global industries.

Introduction

The contemporary global business landscape is characterized by rapid technological change,
intense competition, geopolitical uncertainty, and escalating demands for sustainability. In such a
volatile and complex environment, organizations must not only articulate compelling visions but also
translate those visions into executable strategies that deliver long-term growth and resilience. The gap
between strategy formulation and execution remains one of the most persistent challenges in
management practice. Many firms are able to craft ambitious strategic plans, but they falter when it
comes to operationalizing them in a way that aligns with internal resources, external opportunities, and
stakeholder expectations. This paper explores the dynamics of developing and implementing an
organizational development strategy through an in-depth case study of Tesla Inc., one of the most
disruptive firms of the twenty-first century. The analysis draws on established theoretical frameworks
such as SWOT, PEST, Porter’s Five Forces, the Resource-Based View (RBV), dynamic capabilities,
and the concept of organizational ambidexterity, while also integrating perspectives from sustainability
and institutional theory. Through the lens of Tesla’s strategy, the paper highlights how visionary goals
can be pursued amid uncertainty, how organizational cultures shape execution, and how global firms
can balance innovation, governance, and sustainability.

Strategic management as a field has evolved through multiple schools of thought, each providing
different lenses for analyzing how organizations develop and implement strategies. Alfred Chandler
emphasized the link between strategy and structure, noting that organizational forms must evolve to
support strategic goals. Michael Porter’s contributions centered on the competitive forces shaping
industries and the generic strategies of cost leadership, differentiation, and focus. Henry Mintzberg
criticized the notion of strategy as a purely deliberate process, instead highlighting the emergent
aspects of strategic action. The resource-based view, advanced by Wernerfelt and Barney, shifted the
focus inward, identifying firm-specific resources and capabilities as the true sources of sustainable
advantage. Teece, Pisano, and Shuen built upon this by introducing the concept of dynamic
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capabilities, emphasizing the capacity of firms to sense environmental changes, seize opportunities,
and reconfigure resources in rapidly changing environments. March highlighted the exploration versus
exploitation dilemma, later expanded into the concept of organizational ambidexterity by O’Reilly and
Tushman. More recently, scholars have stressed the role of institutions, sustainability, and ecosystems
in shaping corporate strategy. These perspectives together provide a robust toolkit for examining
Tesla’s trajectory.

Tesla’s development strategy is rooted in its ambitious mission to accelerate the world’s transition
to sustainable energy. This mission has informed its product roadmap, from premium electric vehicles
to mass-market models, and its expansion into complementary energy businesses including battery
storage and solar solutions. Unlike traditional automakers, Tesla has sought to vertically integrate
critical aspects of production and distribution. The Gigafactories represent this commitment, aimed at
reducing costs, securing supply, and achieving economies of scale. Tesla has also disrupted the
automotive sales model by selling directly to consumers, bypassing dealerships. Its creation of the
Supercharger network further distinguishes it, providing infrastructure that enhances customer loyalty
and raises switching costs.

Technological innovation has been central to Tesla’s strategy. Continuous investment in battery
chemistry, software-driven features, and autonomous driving capabilities have differentiated Tesla
from competitors. Its vehicles are not just cars but platforms for data collection, software updates, and
ecosystem integration. Tesla’s autopilot and full self-driving initiatives, while controversial, illustrate
its ambition to lead in the future of mobility. The integration of energy products such as the Powerwall
and Megapack expands Tesla’s scope beyond automobiles, reinforcing its identity as a sustainable
energy firm. This technological edge aligns with the resource-based view, as Tesla has developed
unique, valuable, and hard-to-imitate resources.

Despite its strengths, Tesla’s execution has been fraught with challenges. The ramp-up of the
Model 3 was plagued by delays and production bottlenecks, with Elon Musk himself describing the
process as “production hell.” Supply-chain vulnerabilities have been exposed, particularly regarding
the sourcing of lithium, cobalt, and nickel. These materials are not only scarce but also politically
sensitive, raising questions about Tesla’s ability to secure long-term supply in a responsible manner.
Financial volatility has also marked Tesla’s journey, with years of losses before achieving consistent
profitability. The organizational culture, while fostering speed and innovation, has sometimes clashed
with regulatory requirements and quality control standards. Worker safety, product recalls, and
confrontations with regulators have created reputational risks that challenge Tesla’s mission-driven
image.

Tesla’s global expansion provides valuable insights into institutional challenges. In China, Tesla

established the Shanghai Gigafactory, becoming the first foreign automaker to wholly own a
manufacturing facility in the country. This move reduced costs and improved responsiveness to local
markets but also subjected Tesla to intense competition from domestic players such as BYD, XPeng,
and NIO. Regulatory oversight and shifting political dynamics add further uncertainty. In Europe, the
Berlin Gigafactory symbolizes Tesla’s commitment to localization but has encountered delays due to
environmental protests, bureaucratic red tape, and supply disruptions. These challenges illustrate the
importance of understanding institutional environments and adapting strategies accordingly.
Institutional theory suggests that legitimacy in host countries requires not just investment but also
alignment with cultural norms, regulatory frameworks, and stakeholder expectations. Tesla’s
experiences in China and Europe confirm this insight.
Tesla’s competitive landscape is intensifying. While Tesla pioneered the mass-market electric vehicle,
traditional automakers such as VVolkswagen, General Motors, and Ford are rapidly catching up with
substantial investments in EVs. In China, Tesla faces direct competition from well-funded domestic
firms that enjoy policy support and consumer loyalty. The rise of alternative business models, such as
battery swapping and mobility services, further complicates the competitive picture. Porter’s Five
Forces analysis highlights the high threat of rivalry, the increasing bargaining power of suppliers, and
the growing bargaining power of consumers as EV options proliferate. Tesla’s first-mover advantage
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remains significant, but it is not insurmountable. Continuous innovation and scaling are required to
maintain leadership.

From the perspective of dynamic capabilities, Tesla has demonstrated resilience in sensing
opportunities, seizing them, and reconfiguring resources. The company sensed the growing demand for
sustainable mobility and seized the opportunity by investing heavily in battery technology and
manufacturing capacity. It reconfigured its organizational structure repeatedly, from reliance on
manual production to greater automation and from centralized operations to a more distributed global
presence. However, the very pace of these reconfigurations has strained Tesla’s systems, raising
questions about long-term scalability. The exploration versus exploitation dilemma is evident: Tesla
continues to push radical innovations such as autonomous driving while simultaneously struggling to
perfect mass production. The tension between visionary goals and operational realities remains
unresolved.

Tesla’s strategy also highlights the growing importance of ecosystems. By integrating cars,
charging infrastructure, energy products, and software, Tesla has created a multi-layered ecosystem
that reinforces customer loyalty and expands revenue streams. Adner and Jacobides have argued that
competitive advantage increasingly derives not just from firm-level resources but from the
orchestration of ecosystems. Tesla’s ecosystem approach enhances lock-in but also requires managing
interdependencies with suppliers, governments, and technology partners. As ecosystems grow more
complex, governance becomes critical to ensure alignment and stability.

Sustainability is central to Tesla’s brand, but the company’s practices raise both opportunities and
tensions. On one hand, Tesla has positioned itself as a champion of clean energy, driving the adoption
of EVs and renewable solutions. On the other hand, critics point to the environmental and social costs
of battery production, including mining impacts and recycling challenges. This tension illustrates the
complexity of aligning mission with practice. For Tesla, credibility in sustainability will depend on
investments in recycling, responsible sourcing, and transparency. More broadly, it reflects the
challenge faced by all firms seeking to integrate sustainability into strategy: bold claims must be
matched by substantive actions.

The implications of Tesla’s strategy extend to organizations across industries. One key lesson is
the importance of supply chain resilience. Firms must not only secure access to critical resources but
also build flexibility and redundancy into their supply chains. Another lesson concerns the balance
between speed and governance. Innovation requires risk-taking, but long-term success depends on
quality control, compliance, and stakeholder trust. Financial sustainability is also essential, as
ambitious investments must be supported by disciplined financial management. Finally, the integration
of sustainability into strategy is no longer optional but a determinant of competitiveness. Tesla
demonstrates how sustainability can serve as both a mission and a market differentiator, but only if
backed by credible practices.

For Tesla, strategic recommendations include diversifying its supply chain, investing in recycling
and alternative materials, deepening localization by expanding R&D and partnerships in key markets,
strengthening governance systems to balance innovation with compliance, and continuing to expand its
ecosystem in energy storage and renewable solutions. These steps would enhance resilience and
credibility, supporting Tesla’s long-term mission. For other firms, the case of Tesla reinforces the need
to integrate dynamic capabilities, ambidexterity, and sustainability into strategy. The future of strategy
lies not in static plans but in adaptive processes that continuously link vision with execution.
Conclusion

Tesla’s development strategy demonstrates the challenges and opportunities of strategic
management in the twenty-first century. Its vision and innovation have reshaped the automotive
industry and inspired competitors, yet its execution struggles highlight the importance of governance,
localization, and resilience. The lessons extend to any organization navigating uncertainty: strategy
must be seen as a process of continuous adaptation, linking vision with execution, innovation with
discipline, and sustainability with competitiveness. Future research should examine comparative cases,
exploring how other industries integrate dynamic capabilities, ambidexterity, and sustainability into
development strategies. The role of emerging technologies such as artificial intelligence, digital
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platforms, and renewable energy in shaping organizational strategy will be especially important.
Tesla’s case is not only a story of one company’s success and struggle but also a broader reflection on
how organizations can design and implement development strategies to thrive in a turbulent world.
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CHUHTE3 U TIPUMEHEHUME A30THBIX YIOEPEHUI

Amneaposa Apyxncan Tanzamosna

AKTYaJIbHOCTb TeMbI

A30THBIE YJ0OpeHHs 3aHUMAIOT OJHO U3 KIIIOYEBBIX MECT B COBPEMEHHOM CEJIbCKOM XO35HCTBE,
TaK KaK UMEHHO a30T SIBJIIETCS OCHOBHBIM 3JIEMEHTOM IHUTAHUS PACTEHUM, ONPEAEISIOUIUM UX POCT,
pasBUTHE U YypOXKaHOCTb. B ycIoBHAX pocTa 4YHCICHHOCTH HAaCeJIeHUsI M HEOOXOJIUMOCTH
o0ecrieyeHns TPOJOBOIBCTBEHHONW O€30MacHOCTH BO3PacTaeT MOTPEOHOCTh B AI(PQPEKTHBHBIX HU
JOCTYIHBIX UCTOYHMKAX a30Ta. IIpu 3ToM npupoaHble 3amackl JETKOYyCBOSIEMBIX a30THBIX COCINHEHUN
OTPaHUYEHBI, YTO JeJaeT MPOMBIIUICHHBI CHHTE3 yIOOpeHHH BakHEHIIeH 3amayeil XUMHUYECKON
OpOMBIIICHHOCTH. CHHTE3 a30THBIX YAOOpEeHHMH HaIlpsMylO0 CBs3aH C pa3BUTHEM IPOLIECCOB
XUMHYECKON TEXHOJIOTUH, TAKUX KaK IPOMU3BOJICTBO aMMHaKa, a30THOW KHUCIOTHI U Kapbamuna,
KOTOpbIE SIBIISIIOTCA OCHOBOM s co3jaHusi pa3inyHbiX (GopMm ynoOpenuil. CoBpemeHHbIE
UCCIIC/IOBAaHHUS HANPABJICHbl HE TOJBKO HAa TOBBIIICHHE YPPEKTHBHOCTH WX MOJYyYEHHS, HO U Ha
CHIDKEHHME SHEpro3aTpaTHOCTH U BEIOPOCOB B OKpY Karollyto cpefy. IIpumenenne a30THEIX y100peHuit
TpeOyeT KOMIUIEKCHOTO MOAX0/a, TaK KaK UX U30bITOYHOE WM HETPAaBUIbHOE MCIIOIb30BAHUE MOKET
IIPUBOJUTH K 3aKUCICHUIO I10YB, CHWKEHHUIO MX IJIOJOPOJHNS, 3arps3HEHUI0 BOJOEMOB HUTpaTaMHu U
HEraTUBHOMY BIIMSIHMIO Ha 370poBbe uejoBeKka. I[lo3TomMy aKTyaabHBIM CTAHOBHUTCS IIOHUCK
ONTUMAJIHBIX METO/I0OB BHECEHHUs YA0OpeHMi, pa3paboTKa 3KOJOrMYecKd Oe3omacHbIX (opm u
TEXHOJOTMIl HMX HCHOJIb30BaHUA. TakuM o00pa3oM, M3ydye€HUE BOIPOCOB CHHTE3a U INPUMEHEHHS
a30THBIX yJIOOpPEHUH MMEET BBICOKYIO HAyUHYIO M NPAKTHUECKYI0 3HAUUMOCTb, TaK KaK CBSI3aHO C
pemieHreM  THOOAJIBHBIX  3aJa4  MPOJOBOJILCTBEHHOMH 0e30macHOCTH,  paIOHAILHOTO
IIPUPOIONOIIB30BAaHUS U KOJIOTHYECKON YCTONYUBOCTH.

Kuarouesrble ciioBa:

a30THBIE YAOOpEHHUs, CHHTE3, aMMHaK, HUTPAThbl, KapOaMuJ, ypoKalHOCTb, INIOAOPOIUE MTOYBHI,
XMUMHYECKasi MPOMBIIUIEHHOCTh, MPOJI0BOJILCTBEHHAs 0OE30MaCHOCTb, SKOJIOTHYECKas YCTOHYHMBOCTD,
palMOHAILHOE MPUPOIONOIB30BaHUE.

Henb HayuHO# padoThI:

1. IlpoBecTn 0030p CyIIECTBYIOLUIMX METOJIOB CHHTE3a a30THBIX YAOOpEHUH U OIpeneauTb HUX
IIPEUMYLIECTBA U HEJAOCTATKHU.
2. PaccMOTpeTh OCHOBHBIE BHJIBI a30THBIX YJOOpEHUH (aMMHUadHbIe, HUTPATHBIC, AMUIHBIE) U UX
0COOEHHOCTH.

3. [Ipoananu3upoBaTh BIUSHUE Aa30THBIX YIAOOPEHUN Ha YpPOXKAMHOCTH CEbCKOXO3SHCTBEHHBIX
KYJIBTYD.

4. OueHUTh OSKOJOTHYECKHE TOCIHEACTBHS MPUMEHEHUS a30THBIX yHOoOpeHuil, BKIIOuas
3arpsA3HCHUE IIOYBEI 1 BOJJOEMOB.

5. PazpaboraTh pekoMeHIAIMH IO PAIIMOHATIEHOMY HCITOJIb30BAHUIO a30THBIX YIOOPEHHH C 1EIbIO
MOBBIIECHUST 3(PPEKTUBHOCTH 3eMIIEACTUS W MHUHHUMHU3AIUKA HETaTUBHOTO BO3JACUCTBUSA Ha
OKPY’KaIOMIYIO Cpemy.

Martepuajabl 1 METOBI UCCTEI0BAHUSA

B kauecTBe marepuanoB HccIeOBaHUS MCIOIB30BAIUCH Hay4yHass W ydeOHas JuTeparypa o
XUMHHU, arpOXUMHHU U ITOYBOBCACHNIO, COBPEMCHHBIC Hy@]’[HKaHHH, OTpa’Karomue TEXHOJIIOTHUU CUHTE3a
A30THBIX YIOOpEeHMII W WX MPUMEHEHHE, a TaKXKe CTAaTUCTHYECKHe JaHHble 00 ypOKaHOCTH
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP U COCTOSIHUM TMOYB MPHU PA3IMUHBIX peXUMaxX BHECEHUs yI00peHHil.
I[OHO.HHI/ITeJ'H:HO YUYUTBIBAJIUCb HOPMATUBHBIC JOKYMCHTBI W MCTOAUYCCKUC PCKOMCHIAIUU,
perIaMEHTHPYIONUE PAIMOHATFHOE KCIIOJIb30BaHHE MUHEPAIBHBIX yIoOpeHuil. B Xxome paboThI

63



Mesx tyHapo1Hblii Hay4HbIil skypHan AKAJTEMUK No 4 (282) 2025 .

NPUMEHSUIUCh  QHATUTHMYECKHM  METOJ, 3aKIIOYAIOUIUIiCS B UW3YyYEHHMHM M CHCTEMaTU3aLUU
JUTEPATypPHBIX UCTOUHUKOB, U CPABHUTENIbHBIA aHAJIN3, MO3BOJIMBILUI CONOCTaBUTh 3()(HEKTUBHOCTh
Pa3IMYHBIX BUJIOB a30THBIX yIOOPEHUH, BKIIOYAs aMMUAYHbIe, HUTPAaTHbIE U aMuaHble (popmbl. s
OLIEHKH BO3JEUCTBUS yJNOOPEHUH Ha OKPYXAIOLIyH0 CpPEely HCIIOJIb30BalCAd 3KOJIOTMYECKUH aHAIU3,
HaNpaBJICHHBIA HAa BBIABICHHE IOCIEACTBUH MX H30BITOYHOTO WM HENPAaBUIBHOTO NPUMEHEHUS,
TaKUX KaK 3aKHUCJICHUE II0YB, 3arps3HEHME BOJOEMOB HHUTpPAaTaMU M CHIDKEHHE OMOJIOIMYECcKOro
pasHooOpa3us. IlomydeHHble AaHHBIE PACCMATPUBAIMCH C MO3UIMM CHCTEMHOIO IOAXO0Ja, 4YTO
MO3BOJIMIIO 0000IINTE HH(POPMALIHIO M BEIPAOOTAaTh PEKOMEHIALNH 110 PALMOHATBHOMY PHUMEHEHHUIO
a30THBIX yIOOpPEHUH B CEIbCKOM XO3AHCTBE C LENbIO MOBBILIEHUS 3((EKTUBHOCTH 3eMIIENENUs U
MUHHMH3ALUU HETATUBHOTO BIMSHUS HA SKOCHCTEMBI.

Pe3ysbTaThl HCc/Ie10BaHUSA

AHanu3 JUTepaTypHbIX MCTOYHMKOB M CTaTUCTHYECKUX JAHHBIX IIOKa3aj, 4YTO a30THbIE
ynoOpenus 3aHuMaroT okoso 60—70% B 00IIeH CTPYyKType MPUMEHEHHs] MUHEPAIbHBIX yI00pEeHU B
celbCcKoM Xo3daicTBe. Hanbombiiee pacnpocTpaneHue NOIydHiIn aMMuayHas cenutpa (okoio 35% ot
obiero o0beéma), kapoamua (30%) n ammuaunas Boaa (12%). Mcrnons30BaHue HUTPATHBIX YA00pEHHIA
coctapisgeT npuMepHo 18%, a amunHbIx — 5%. CpaBHUTENBHBINA aHaMN3 3QPEKTUBHOCTU Pa3ITUYHBIX
dopm ynoOpeHuil mokasasu, 4TO BHECEHUE aMMUAYHOM CeTUTPhl 00ecreunBaeT NPUpPOCT YpOxKaHHOCTH
3€pHOBBIX KYJBTYp B cpeaHeM Ha 28-32% 1o cpaBHEHHIO ¢ KOHTposieM 0e3 ynoOpenuid. Kapbamua
noka3zaj 0oJiee BICOKYIO 3((EKTUBHOCTh: YBEIUUEHUE YPOKAaHHOCTU MIICHULBI cocTaBmiio 35-38%,
KyKypy3sl — 10 42%, a mnoacoinHeuHuka — okoino 30%. Ilpu sTomM ammuauHas Boja
IIPOJIEMOHCTPUPOBAJIa MPUPOCT ypOXKAWHOCTH Ha YypoBHe 18-22%, urto pgemaer e€ MeHee
3¢ ¢dexTuBHON, HO OoJee 10CcTyNnHO no cedbectoumocTu. Ilpu n3ydyeHNH 3KOIOrHYECKUX MOCIeICTBUM
NPUMEHEHHS a30THBIX yI0OPEHUH yCTaHOBIIEHO, YTO NMpH BHeceHuu cBbime 200 Kr/ra neicTByIONero
BEIIeCTBA HAOJIOAAETCsl 3aMETHOE HAKOIUIEHNE HUTPATOB B MIOYBE U MOBBIIIEHUE UX KOHLIEHTPAILMH B
no/3eMHbIX Bojaax A0 40-50 mr/i, 4To mpeBblIaeT JOMYCTUMBIA YPOBEHb IO CAaHMTApHBIM HOPMAaM
(<45 wmr/m). B cpennem, nmpu NpeBBILIEHUH 103bl BHeceHUs ynoOpeHuit Ha 20-30%, KoHUEHTpauus
HUTPATOB B OBOILAX (Or'YpIbl, TOMaThl) Bo3pacTajia Ha 25-27%, a B KopHeIuo1ax (MOPKOBb, CBEKIIA)
— 10 35-40%. CraTucTUYECKUE JaHHbIE IO SKOHOMHYECKOM 3(PQPEKTUBHOCTH MOKa3aliH, 4YTO
NpUMEHEHHE a30THBIX yJI00peHuH yBeIMUUBaeT BajoBoi cOop 3epHa B Kazaxcrane B cpenHem Ha 1,5—
2,0 T/ra, a B OTAENBHBIX XO35HUCTBAX 10 2,5 T/Ta, YTO MO3BOJISET JOTMOIHUTENBHO TToy4yaTh oT 150 1o
200 ThIC. T MPOAYKIMHU €XKETOJHO. DKOHOMHMYECKas OTAaya OT MPUMEHEHHs | KI a30THOro yA0OpeHHs
COCTaBJIIET B Cpe/lHEM 6—8 KI' 3epHa, YTO MOATBEPIKIACT BBICOKYIO 3(PPEKTHUBHOCTH HMCIIOIb30BaHMS
JTAHHBIX arpOXUMHKATOB.

3akiouenne

[IpoBenéHHOE HCCIeJOBaHNE MTO3BOJIMIIO CUCTEMATH3UPOBATh U 00OOIIUTE UMEIOIINECS JaHHbIE
0 CHHTE3€¢ W NMPUMEHEHUH a30THBIX yJOOpEHWi, a TakKe BBIIBUTH WX 3HAYMMOCTH B COBPEMEHHOM
CEeNIbCKOM XO3sHCTBE. A30T, SBISSACH OJHUM U3 OCHOBHBIX JJIEMEHTOB NHUTAHHs PACTEHUH, WUIpaeT
PENIaroNIy 0 POJb B IIporieccax (poTocuHTe3a, CHHTE3a OCIKOB M HYKJICMHOBBIX KHCIIOT, YTO HAIIPSIMYTO
OTpa)kaeTcs Ha pOCTe, Pa3BUTHHU M YPOXKaHOCTH KyJbTyp. B CBSI3M ¢ 3TUM HMMEHHO a30THBIE
yI0OpeHHs 3aHUMAIOT KIIFOYEBOE MECTO Cpelld BCeX MHHEpalbHBIX yA00peHuii, odecrieunBas 10 60—
70% ofmero mpupocTa ypOXKAWHOCTH. AHAIM3 CYHIECTBYIOIIMX TEXHOJIOTHH TIOKaszal, dTO
OCHOBHBIMHM TPOJYKTaMU CHHTE3a SIBISIOTCS aMMHaK, a30THAs KHUCIIOTa, KapOamMuja, amMMHadHas
CeJIUTpa U APYTHUe COEOUHEHMsI, KOTOPBIE PAa3IMYalOTCs MO COJAEP>KAHUIO JCHCTBYIOLIETO BEILECTBA,
dopmaM a3oTa W BIUSHHMIO Ha pacTeHus. lcnosib3oBaHWE aMMHAYHOW CEIUTPHI O0eCreyuBaeT
npUpocT yposkaitHocTn Ha 28-32%, a xapbamuga — 1o 35-42%, 4TO MOATBEPKAAET UX BHICOKYIO
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arpoHOMHUYecKyl0 3 dexTuBHOCTh. OgHAKO BMECT€ C TEM IMPUMEHEHHE a30THBIX YI0OpeHui
COTPSIKEHO C PSIIOM KOJOTHYECKHUX MPoOJIeM, BKIIIOUAs HAKOIUICHUE HUTPATOB B MTOYBE M BOJOEMAX,
3aKHUCIIEHUE TIOYB M CHIDKEHHE MX OMOJIOrHMuYecKoro pasHoobpasusa. Oco0oe BHUMaHUE YJElsieTcs
BONIPOCY PAlMOHAIBHOTO TMPUMEHEHHs yaAoOpeHuil. Pe3ynbTarhl wHcclaemoBaHUS IOKa3alld, YTO
ONTUMAIBHBIMK JI03aMH BHECEHHUsS a30THBIX coeauHeHud sBisAroTcs 120—160 kr/ra, mpu KOTOPBIX
JOCTUTaeTcs OallaHC MEXIy BBICOKUM YPOBHEM YPOXAMHOCTH M MHHHUMAJIbHBIMU HEraTHBHBIMU
MOCITIEACTBHUSIME ISl OKpYysKatomiei cpensl. [IpeBsienne pexomenayemMbix HopM (Oonee 200 kr/ra)
MPUBOJIUT K POCTY KOHIIEHTpAIIMM HUTPATOB B MOYBE M BOJIE, YTO MPEJCTABISIET ONACHOCTh KaK JJis
9KOCHCTEM, TaK M JJIsl 3[I0POBbS YellOBeKa. B WacTHOCTH, MpH M30BITOYHOM BHECCHHH YI0OPCHHMIA
KOHIICHTpAIlMs HUTPATOB B OBOIIaxX yBenuuuBaercs Ha 25—40%, a B nmutbeBoi Bojge — 10 40—50 mr/m,
YTO MPEBBIIIAET CAHUTAPHBIE HOPMbI. DKOHOMHUYECKUN aHAIU3 MOKa3aJl, YTO UCIOJIb30BaHUE a30THBIX
ynoOpeHnui 0cTaércss YKOHOMHUYECKH BBITOJAHBIM MEPONPUATHEM: Ha Kbl KAJIOTPAaMM BHECEHHBIX
BEIIECTB MPUXOAUTCS OT 6 A0 8 KI MOJYyYEHHOW MOMOIHUTEIBHOW MPOIYKIMH, a BalIoOBOMl cOop
3epHOBBIX B Kazaxcrane Omarojaps uX NMPUMEHEHHIO Bo3pactaer Ha 1,5-2,5 t1/ra. Takum oOpazom,
pOJIb a30THBIX ynOoOpeHuil B 00ecleYeHHH MPOJOBOJILCTBEHHONW O€30MacHOCTH W YCTOMYMBOTO
pa3BUTHUS CENBCKOTO XO3SICTBA TPYAHO MEPEOLeHUTh. BMecTe ¢ TeM akTyanbHOU 3amadell ocTaéres
MOWCK 0O0Jiee SKOJOTUYHBIX M JHEProcOEpEerarmInux TEXHOJOTHHA CHHTE3a a30THBIX YJAO0OpeHUuH, a
TakKe BHEJIPEHHE WHHOBAIMOHHBIX METOJOB HX NPUMEHEHHUs, BKIIOYas 3aMeJICHHbIE U
MPOJIOHTHPOBAHHBIC (DOPMBI, KOTOPHIC IMO3BOJISIOT CHU3UTH MMOTEPH a30Ta M YMCHBIIIUTh HArpy3Ky Ha
oKpyxaroriyto cpeny. CoBpeMEHHbIE HampaBlIEHUs HCCIEAOBAHUN CBSI3aHBI TaK)Ke C MHTErpamuen
A30THBIX YIOOPEHUI C OPraHUYeCKUMU 100aBKaMU, UCIIOIb30BAaHHEM OMOTEXHOJIOTHI U pa3paboTKOi
«YMHBIX» CHUCTEM IMMHUTAHUS PACTEHWU, OCHOBAHHBIX Ha TOYHOM 3emuienenuu. [logBoast UTor, MOKHO
OTMETHUTh, YTO a30THBIC YAOOpPEHUs SBISIFOTCS BaKHEHIIMM ()AaKTOPOM IOBBIIICHUS YPOXKANHOCTU U
CTaOWJIBHOCTH CEJILCKOTO XO3SMCTBA, OJIHAKO WX HCIOJb30BaHUE TpeOyeT HaydyHO O0OOCHOBAHHOTO
MOJIX0JIa, CTPOTOr0 COOJIIOJICHUS arpOTEXHUYECKUX HOPM U yu€Ta DKOJIOTUYECKUX PUCKOB. ToIbKO
IpU PaIOHATHHOM TPUMEHEHUU CHHTETHYECKHX a30THBIX YAOOpEeHUH BO3MOXKHO OOECMEYHTh He
TOJIBKO POCT MPOAYKTHBHOCTH CEIbCKOXO3SIUCTBEHHBIX KYJIBTYP, HO U COXPAaHEHHE SKOJOTUYECKOTO
paBHOBECHs, YTO HUMEET CTpaTerHuecKkoe 3HaueHUe Ui MPOAOBOIBCTBEHHON OE€30MacHOCTH U
YCTOMYMBOTO Pa3BUTHUS arpapHOTO CEKTOpa B OyIyIIeM.
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Abstract

Brands have shifted from identifiers of offerings to living, networked systems that embody
organizational purpose, stakeholder relationships, and competitive advantage. Against the twin forces
of globalization and digital transformation, corporate brand management now demands orchestration
across cultures, channels, and platforms. This article synthesizes classic branding theory with
contemporary insights from platform strategy, analytics, and stakeholder governance to propose an
integrated framework for authenticity, transparency, and ecosystem integration. Through comparative
readings of Apple, Coca-Cola, Nike, and Tesla, augmented with other multinational cases, we examine
how global consistency and local relevance can coexist without diluting identity. We further translate
these insights into a practical “brand operating system” (Brand-OS) that aligns architecture, analytics,
and governance. The article closes with a research agenda and managerial implications, positioning
corporate brands as adaptive assets capable of learning in real time.

Introduction

Corporate brands have outgrown the confines of logos, slogans, and advertising. In today’s
economy, they synthesize organizational identity, strategy, and stakeholder meaning. They serve as
internal compasses and external signals, repositories of trust that span geographies. Globalization
multiplies cultural touchpoints and regulatory contexts, while digitalization accelerates feedback loops
and redistributes meaning-making power. Brands have thus become adaptive systems that co-evolve
with their environments.

This evolution transforms brand management from a broadcast discipline into a systems
discipline. Leaders must orchestrate identity across heterogeneous markets while governing
experiences they do not fully control. They must align purpose with practice under the transparency of
always-on media and convert intangible equity into measurable outcomes. The central question is not
only how to communicate a brand, but how to design and operate it.

This paper contributes by integrating foundational constructs with perspectives from platforms
and analytics, reframing globalization tensions as design choices within an adaptive Brand-OS, and
providing comparative analyses of four emblematic firms—Apple, Coca-Cola, Nike, Tesla. We argue
that authenticity, transparency, and ecosystem logic are the new foundations of corporate brand
management.

Theoretical foundations conceptualize brand equity as mental structures adding value through
knowledge and expectations, with identity frameworks stressing coherence and values. Corporate
branding extends analysis from products to organizations, focusing on vision—culture—image
alignment. Communities reframed consumers as co-producers of meaning. From a strategy view,
brands are rare and valuable resources, requiring dynamic capabilities to be sustained. Global arenas
add institutional complexity as meanings are filtered through local norms and logics. Digitalization
introduces network effects, algorithms, and datafication. Meaning is now co-created on platforms
through influencers and analytics. Structural paradoxes emerge between standardization and
localization, centralization and co-creation, speed and stewardship.
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Globalization multiplies interpretive contexts. The art is to standardize purpose, promise, and
design language, while localizing narratives and rituals. Country-of-origin effects amplify or weaken
brand meaning. In emerging markets, brands must signal reliability and legitimacy. In highly regulated
regions, compliance and sustainability are trust cues. Incidents in one region can cascade globally,
requiring anticipatory governance. Brand architecture conditions these choices: branded houses scale
efficiently but carry risk, houses of brands provide insulation but forfeit synergies, hybrids balance
both.

Digital transformation makes brand building continuous. Every search, notification, and service
handoff conveys meaning. Platforms shift authority to creators, requiring partnerships for reach, depth,
and credibility. Relevance is earned via engagement rather than media spend. Al enables
personalization but raises privacy and fairness concerns, making responsible Al part of the trust
proposition. Measurement now emphasizes behavioral signals like customer lifetime value, churn, and
share of search, complemented by experimentation.

An integrated framework—Brand-OS—operates through purpose and promise, design and
narrative systems, experience engines, and portfolio market systems, with cross-cutting enablers of
governance, analytics, and capability building. Coherence resides in non-negotiables while diversity
thrives in localized narratives and experiences.

Comparative cases illustrate these principles. Apple emphasizes coherence and ecosystem gravity.
Coca-Cola ties identity to human rituals while localizing narratives. Nike leverages cultural stances
and digital scaffolding but faces polarization risks. Tesla fuses mission with product software updates,
creating advocacy but exposing itself to safety and leadership controversies. All four cases show that
strong brands couple purpose, product truths, and system design.

Measurement requires a three-horizon dashboard: enduring equity, behavioral performance, and
risk/trust. Distinctive assets act as operating variables in digital environments. Responsible data use
and Al ethics are differentiators. Governance through brand councils aligns central standards with
local ingenuity. Federated agility empowers localization within guardrails. Brand-OS includes
architecture codices, design tokens, narrative libraries, issue compasses, and measurement systems.
Employees translate purpose into practice more effectively through rituals and quality than slogans.

Risk and crisis management involves early-warning systems, credible responses, and post-crisis
reforms. Responses must be proximate, specific, reparative, consistent, and show learning. Future
research should examine algorithmic semiotics, trust choreography, ecosystem equity, cultural
portability, sustainability signals, and influencer governance. Managerial implications emphasize
clarifying non-negotiables, codifying architecture, building design systems, operationalizing
narratives, governing Al responsibly, and treating ethics and sustainability as differentiators.

Nike’s corporate brand identity revolves around empowerment, athleticism, and the iconic slogan
“Just Do It.” In the global context, Nike has achieved a balance between global brand identity and
local adaptation. Its core narrative of empowerment resonates universally, but Nike has been adept at
embedding this identity within specific cultural and social contexts.

In the United States, Nike has embraced cultural movements related to race, gender, and identity.
Its controversial campaign featuring NFL quarterback Colin Kaepernick, who protested racial
injustice, polarized audiences but reinforced Nike’s identity as a socially conscious and culturally
engaged brand. In emerging markets, Nike adapts its brand by supporting grassroots sports initiatives,
positioning itself as a partner in community development. In India, for instance, Nike has emphasized
female empowerment through sports, resonating with local social change movements.

Digital transformation has played a central role in Nike’s brand strategy. The Nike+ ecosystem,
integrating wearable devices, mobile apps, and online communities, exemplifies co-creation and digital
engagement. Consumers are not only encouraged to use Nike products but to embed themselves in a
lifestyle where Nike provides tools, communities, and motivation. This transformation positions Nike
not merely as a sports apparel company but as a digital partner in personal development. The
integration of data analytics and personalization further strengthens consumer relationships,
demonstrating how digital technologies can enhance corporate brand management.
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Conclusion

Corporate brands operate as adaptive systems in a world where culture travels instantly and
technology mediates meaning. Authenticity, transparency, and ecosystem integration enable coherence
without rigidity and participation without chaos. Resilient brands transform purpose into product
truths, truths into experiences, and experiences into communities that co-create and defend value. With
a Brand-OS that codifies standards, distributes creativity responsibly, and links investment to
evidence, leaders can build brands that learn faster than change itself.
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AHHOTAIUSA
Makasaga KOMMEPIHSUIBIK OaHKTEPAIH HIOTEKAIBIK HECHeNeyl Typalibl TYCIHIK albLIajbl.
BaHKTIH MITOTEKAJBIK HECHEIICYiHE 9Ccep €TETiH ChIPTKBI KoHe 11Kl (hakTopiap anbiKTanaasl. CoHnaii-
aK, aBTOp MIIOTEKAJBIK HECHEJey KOPCETKIMTEpiH KenTipai. by mMakamanel OaHKTEPAiH Kap>KbLIBIK
TYPaKThUIBIFBI ~ Typajibl ~ OacTanmkbl ~ MOIIMETTEpAl — aly  YIIiH  HaijanaHyra — Oosafpl.
KinTTi ce3nep: HIOTEKAIBIK HECHeENey, KOMMEPIHSUIBIK OaHK, UTIOTEKAIBIK Oarmapiiamanap,
MEMJICKETTIK KeHUIIKTEP.

HnoTrekanbIK HeCHeNey — XalbIKThl TYPFBIH YHMEH KaMTaMachl3 €TyIiH HEeri3Ti KypalaapbIHbIH
Oipi opi enmaiH KapXKbl KYHECIHIH JaMmy JEHTeHiH KOPCETETIH MaHBI3bl WHAUKATOP. Y pOaHHW3aIHs
yZiepici, *KbUDKbIMAUTBIH MYJIIK OarachIHBIH ©CY1 XKoHE JeMOrpadusuIbIK KbIChIM JKaFlaiiblHAa UITOTEKA
TYPFBIHIAP/IBIH OackiM Oeiri yiriH 6acranara KOJl JKeTKi3yAiH 0acThl TETiriHe aliHarya.

WnorekanblK HapbIKTBIH THIMAI JKYMBIC 1CT€yl 3KOHOMHMKAHBIH KOITEreH cajanapblHa
MYJIBTHILTUKATHBTI 9CEp €Tei: KYPBUIBIC CAJIaChIH BIHTATAHIBIPA/Ibl, OAHK CEKTOPBIH JaMBITAIbI, Y3aK
Mep31M/Ii THBECTULMSIIAP/Ibl KAIBIITACTBIPA Il KOHE JICYMETTIK TYPAKTBUIBIKTHI KAMTaMachl3 eTell.

Kazakcran PecryOnukachiHia COHFBI JKUBIPMA XKbUT 1HIIH/IE MIOTEKAIBIK HAPBIK alTapIIbIKTai
e3repicrepre ymblpaasl. OHBIH AaMyblHa iMIKi (akTopiap (MeMJeKeTTiK Oarmapiiamanap, OaHKTEp
casicaTbl) Ja, CIPTKbI (hakTopiap (>kahaHIbIK SKOHOMUKAJIBIK AaFaapbicTap, HHQISILUSIIBIK YAEpICTEp)
na bIknan erti. COHFbl XKbULIApbl Oy HapbIK MEMJIEKETTIK BIHTAJAHIbIpyFa HETI3/IeNreH YJriJeH
OIpTIHACT HAPBIKTHIK 9Pl OPHBIKTHI KYpbUIbIMFA Kapail Oer Oypapl. Ocbl Makanaga HITOTEKaJIbIK
HApBIKTBIH Ka3ipri JUHAMHKACHl TaJJAHBIN, HETi3rl YpHaicTepl aHBIKTANbIN, 9pl Kaparbl namy
OarbpITTapblHA YCHIHBICTAp Oepiyiei.

1. KazakcTanaarbl MIIOTEKA: bIHTAJAHABIPYIaH TYPAKTAHABIPYFA Jeiiin

20212025 xpu1ap apajblFbIH UITOTCKAIBIK HAPBIKTHIH KE3CHIIIK TpaHchopMaIus Aoyipi Jer
cunarrayra Oojazabl. AJJIbIMEH MEMJIEKETTIK KOJJayJblH KyIIeloiHe OalIaHbICThl KAapKbIHIBI ©Cy
Oaifkanpl, KellH MaKpOIKOHOMMKAJIBIK KUBIHJBIKTApJbIH OCEpIHEH CYpaHbIC Oasylajbl, ajl COHFBI
KE3€HJIe HapbIK TYpaKTaHy Oenriiepin kepcere 6acTaibl.

Ko Herisri kepceTkimrep MeH OKHFajIap
2021 HnoTekalbIKk KpeauT KeJieMi eKi eCeZieH apThIK ocim, 1 TpJIH TeHTe/IeH acThl
2022 PexkopaThIK JmeHred — miamMamMeH 2 TpPAH TeHre, 3eHHETaKbl KUHAKTapbIH

(BX3K) maiinanany Gencenii 601161

2023 XKana 6epynep —17,2 % TemeHnzaeni, MemiIeKeTTIK Oarnapiamainap Kejemi
KBICKap bl

2024 HappIKkThIK HTIoTeKaHbIH yieci 36 %-Fa KeTTi, KaliTallaMa HapbIKTa KaHJaHy
OaiiKasabl
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2025 247 mnpn TeHre xaHa unoteka oepini (+50 % HaypbI30€H CaNBICTBIPFaHIA),
(coyip) Oenceni kemcimaep canbl ~610 MbIH
1-xecre. Kazakcrannarsi UIOTEKAIBIK HAPBIKTHIH HETI3T1 KOPCETKIIITEePi.

1- mni xecreni TyHiHmed kene, 2022 SKbUIFBI WIOTEKAJBIK OCJICEHIUTIKTIH IIaphIKTaybIHA
3elHeTaKbl JKUHAKTAPBIHBIH Oip O6JIriH TYpFBIH Vil alyFa naijaigany CHUSKTHI yaKbITIIA [Iapayiap acep
erTi. by Kajam Kbicka Mep3iMJi OONFaHbIMEH, SKOHOMHUKAFa «KaThIIl TYPFaH» KapiKbl PECYypCTapbIH
OarpITTall, HAKTbl CEKTOPAB! *aHAAaHIbIpAbl. JlereHMeH, 2023 blabl bIHTAJIAHJBIPY MIAapaJapbIHBIH
asKTaJIybl MEH MHQIALMA asChIHIAFbI NMAlbI3BIK MeJIepieMeNnep/iH ocyl HapblKTa TY3€Tyre ajblll
KeJJIi: )KaHa UIOTEKAJIBIK MOM1IETIEepAiH KeJeMi KbICKap/bl.

2. KazakcTaH 9KOHOMHKACBHIHIAFbI HIIOTEKAIBIK HAPBIKTHIH PoJIi

Nnorexka — TeKk KapKbUIBIK Kypall FaHa €MeC, COHBIMEH KaTap oJCyMETTiK-3KOHOMHUKAJIBIK
MEXaHU3M.

e bipinminen, wnorexka TyprblH YH HApBIFBIHAAFBI TYPAKThl TYTHIHYIIBUIBIK CYPaHBICTHI
KAJIBIIITACTBIPA/IBI, OCIPeCce aJFallKbl HApbIKTA. Byl KypBUIBIC cajachlH JIaMBITYFa, JKaHA >KYMBIC
OPBIHIAPBIH AlllyFa )KOHE KOCAIKbI CEKTOpIIapabl (KYPbUIBIC MaTepUaIapbl OHIIPICI, KbI3MET KOPCETY,
MaHBIBABICBI — COHFBI 8 JKBUIJA ajFall PeT KOMMEPIHSUIBIK HIIOTCKAHBIH YJIeCi Kbl KOJICMHIH
yiITeH OipiHeH acTbhl. byl KagaM HIOTEKAJBIK HApBIKTBIH MEMJICKETTIK PETTEYJCH HapPBIKTHIK
MOJIENIbI'€ KOIIYiHIH HAaKThI O€NTici OOJIBIN OTHIp.

o Exinmigen, O0aHkTep YUIIH HIOTEKa KaMWUTAIIbl y3aK MEp3IMIe OpHAIACTBIPYIBIH CEHIM/II
apHachkl 00JibIn TabbuTaAbl. O KemiJIMeH KaMTaMachl3 €TUIel, TaOBICTBUIBIFEI OOJKAMJIBI J)KOHE OaHK
CEKTOPBIH TYPaKTaHIBIPYFa JKaFIail Kacaii Ibl.

o YwiHmigeH, UNoreka oMeyMeTTIK (YHKIUS aTKapaabl: »Kac oTOachlUiapra, OIO/DKET cajachl
KbI3METKEpJIEpiHE KOHE OJIEYyMETTIK OJICi3 TONTapFa TYPFbIH YH JKaFJalbIH KakcapTyFa MYMKIHJIK
Oepeni. MemiekeTTIK JKEHUIAETUIreH Oardapiamanap Oyl ocepAl KYLIEHTIN, TYpFbIH Yire
KOJDKETIMIUTIKTI apTThIPaIbL.

Ocpinaifia, UIIOTEKA AJIEYMETTIK cascaT IMeH MaKPOIKOHOMHKAIBIK TYPAKTBUIBIKTHIH apachiH
0ailTaHBICTHIPATHIH MAHBI3ABI TETIK OOIBIT TaOBLIAIBI.

3. Kasipri ypaicTep MeH HIIOTEKAIBIK HAPBIK KYPbLIbIMbI

CoHFBI )XbUIApAAFHI TaJ/1ay UIMOTEKAJIBIK HAPBIKTA MbIHAAl HEer13r1 YpAicTepi KepceTei:

e MemiiekeTTik OaraapjamMaiapabiH poJiHiH KbicKapybl. 2018 xbiiel icke KocbutFaH «7—20—
25» OarnapnaMacekl koHe Oacka na Oacramamap OipTiHIen KbIcKapyla. MoceneH, MeMIIEKETTIiK
Oarnmapiamaniap OoMbIHIIIA KapKbeUTaHAeIpy Kesemi 2021 sxbutrbl 422 mupya TeHreneH 2023 sxpuisr 100
MJIp/ TEHrere JeiiH a3aiipl. by O10/KeT )KyKTeMeCiH TOMEHIETY KaXeTTiIirine OaiiaHbICThI.

o Kommepuusiiblk umorekanblH ocyi. JKeHinmerinreH OarmapiamanapblH KbICKapybl MEH
OaHKTEp/IiH >KaHa >KaFaaira OeriMIeyiHIH HOTHKECIH/Ie HAPBIKTHIK UITOTEKAHbBIH YJIeCl alTapiIbIKTai
aptThl. 2025 xblTFa Kapail OHBIH yiieci 36 %-Fa jKeTil, COHFbl OHXKBUIIBIKTaFbl PEKOPIATHI KOPCETKIIIIKE
alHaJJIbI.

o Tesem TOpTiOiHiH KaKcapybl. MakpOSKOHOMUKAIBIK KUBIHJBIKTApFa KapamacTaH, UIOTEKa
OolibIHIIIa Mep3iMi ©TKeH Oeperiek JeHreili ete TemeH — HeOapi 0,4 %. byn Kapei3 amymibuiapabig
KayarnKepUIUliK JeHTediHIH >KOFapbl CKEHIH JKOHEe TesleM KaOuleTTulirin Oaranmay KyHeciHiH
TUIMIUTITIH Kepcerenl. An «OtOackl OankiHzme» Oy kepceTkiml 2,3 %-apl Kypaiabl, OYJ OHBIH
QJIEYMETTIK OaFbITTaIFaH KIUEHTTIK 6a3achIMEH TYCIHAIPIIE].

Atanran esrepictep KaszakcTaHmarbl WINOTEKANBIK HApBIKTBIH <«KETLTY» KE3CHIHE asK
0acKaHbIH, XaJbIKapaJIbIK CTaHJApTTapra SKaKbIHAAH TYCKEHIH JKOHE XaJbIKTBIH Kap>KbUIBIK
cayaTTbUIBIFbIHBIH aPTKAHBIH JQJIEIICH 1.
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JdamyabIH Heri3ri OarpITTaphl

AHanM3 HeT131He UTOTEKAIBIK HAPBIKTHI Op1 Kapail JaMbITy YIIIiH MbIHAai YCHIHBICTAp Oepyre
OoJags:

1. UnoTekanblKk Oarajdbl KaFa3iapAblH eKiHIII HApBIFBIH KYpy. byn OGaHkTepaig
OaylaHCBHIHIAFBl KBICBIMIBI TOMEHICTIN, TOYCKeNJIepAl KahWTa Oejyre XoHe KOCBIMINA OTIMILIIK
KaJIBIITACTBIPYFa MYMKIHJIIK Oepei.

2. OHiMaik Kedini  KeHeWTy. AWHBIMANBI MAWBI3ABIK MeJIIepieMeci 0ap HIOTeEKa,
muddepeHIranabpl TeleMaep, OCNTUIl caHATTaFbl a3aMaTTapFa TeJIeM/II KeHiHre KalAblpy MYMKIHIIT
CHSKTBI OajamMalibl KpEIUT TYPJICPIH TaMBITy KaXeT.

3. Kac xoHe kembajanabl ordéachbuIapabl Koaaay. [lonpmanareimaii 1-2 % memmepieMeMeH
OarnmapiamMayiap €Hrizy JAeMorpadusIblK KOPCETKIIITEPre OH oCEep €TiM, OJICYMETTIK IIUEeIeHICTI
TOMEHICTE/I].

4. KaiiTakap:KblJIaHABIPY TeTikTepiH eHridy. ¥ITThIK OaHKTIH 0a3aiblK CTaBKACHl TOMEHIETEH
JKaFJaia UIOTEKABIK MIapTTapIbl aBTOMATTHI TYPJAE KaiTa Kapay jKyHeci HapbhIKThl UKEMJIIPEK opi
onin eren.

5. Toabik umdpaanasipy. OTiHiM OepyneH Oactam MoMiJieHI TipKeyre aediHri Oapibik
keseHaepai eGov, BXK3K, XKKO xone EJIb mnardopmanapsl apKbUibl OipiKTipy alIBIKTBIKTHI
apTTHIPAJIBI, IIBIFBIHIAPABI KBICKAPTAIBI XKOHE CHIOANMIIAC JKEMKOPIIBIK TOYSKEIICPIH KOS IbI.

KopbITbIHABI

Kazakcranmarel WIOTEKAJIBIK HAphIK JKaHA camaibl Ke3eHre KaaaM O0acThl. MeMIICKEeTTIiK
cyOcuausiFa HEeTi3/1ereH YrieH HapbhIKThIK MOJIeNbre Kolry Oenriii 6ip ToyekenaepMeH Karap >KaHa
MYMKIHIIKTEp JI¢ TYBIHAATHIT OTBIp. KOMMEpIUSUIBIK WIOTEKaHBIH VJCCIHIH apTybl, Kapbl3
TyHIBUTAPABIH TOJIEM TOPTIOIHIH kKaKcapybl )KOHE HHCTUTYIIHOHAIJIBIK JaMy HUIOTEKAJIBIK CETMEHTTIH
KETUTy1H alfFaKTai/bl.

Amnaiiia OHBIH TYPaKTBUIBIFBI MEH QJIEYMETTIK OaFdapblH KAMTAMachl3 €Ty YIIH KYPBUTBIMIIBIK
pedopmanap kaxer. OFaH €KiHIII HAPBIKTHI ICKE KOCY, jKaHa OHIMAEP/l JaMbITy, HUPPIaHABIPY KIHE
XallbIKapalblK ToKipuOeHi OeiiMaey »kataabl. Tek kemieHmai opi »kyieni ke3kapac Kazakcranma
WHKJIIO3UBTI1, UKEMJI1 )KOHE OPHBIKTHI UIIOTEKAJIBIK KYHe KaJIbITaCTHIPYFa MYMKIHJIIK Oepe/i.

Konnansliran aneduerrep Tizimi:

1. Ka3axkcran Pecny6imkacbhiHbIH YJITTBIK Banki. «Ka3zakcTaHHBIH KapKbl HAPBIFBIHBIH LIOTYBD».
— Anmarsr, 2024 x.

2. Ka3zakcran Pecny0imkacsinbiH CTpaTerusiiibIK sKOCapJiay kdHe pepopmasiap areHTTiri
YATTBIK CTATHCTHKA 010pockl. « TYPFBIH Yii HApBIFBIHBIH KopceTKimTepi», 2021-2024 xoxk.

3. Ka3zakcran Pecny0imkacsinbiH Kapikbl HApbIFBIH PeTTEY “KIHEe JaMbITy areHTTirl.
«MmoTekanbIk KpenuTTey HapbIFBIHBIH JaMybl Typaibl ecen», 2023 x.

4. Ka3zakcran Pecnyoaukacnl Ykimeri. «7-20-25» Garmapiamacs! OOWBIHINIA pECMU aKHapaT. —
https:/mww.gov.kz.

5. Ortbacekl 6aHK. « TYpFbIH Y KYpBUIBIC )KUHAK KYHEC] )KOHE UMOTEKAIBIK oHIMIep», 2024 x.
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METAJIJI-OPT’AHUKAJUIBIK KAHKAJIAPJA CYTEKTI CAKTAY: KA3IPI']
KETICTIKTEPI MEH KEJIEHIETI'T

Kanowvioaesa AKnyp AovinzazviKpizol
Caxuounosa Anya baxvimkbizot
Kacvimoaeea Mepyepm Kaovinoekkpizol
Typvimoem Illonnan bepukkpi3o
4-xypc cmyoenmmepi

Axademux E.A.boxemos amvinoagvl Kapazanowi ynueepcumemi

AngaTtma. byn Makamana CyTekTi SHEprusi TachIMaJIayllbl PETiHAC CaKTayIblH ©3eKTi
MoceTieNiepiHiH  0ipi — CyTeKTI aIcopOUMsUIBIK OMICIIEH CaKTay — METaJUI-OpPTaHMKAJIbIK KaHKa
marepuanaapsl  (MOF) Herizinge Ttannmanaael. 3eprrey Makcatbl — MOF  KypbUIBIMIBIK
napaMeTpiepiHiH (MEHIIIKTI OeT ayJaHbl, KEyeK KeJieMi, allblK METajul OpTajbIKTaphl) CYTEK
aJIcopOIMsAChIMEH OalTaHbICHIH aHBIKTAy. CaJbICTRIPMANbl Tajllay HOTHIKECIH/IE JKOFaphl OET aymaHbl
Oap KapkacTapAblH CYTCKTI €H KOl MeJIepAc >KHHAKTAWUTHIHBL, all ajcopOlusi YHEPTHSACHIHBIH
AKETKUTIKCI3Ir ce0enTi THIMIUTIK HETi31HeH KpUOTeHJIK TemIeparypaia OaiKalaTbIHbl KOpPCETUIAL.
ConbiMeH KaTap, Kasipri MOF yarinepiniH HoTwkenepi 2025 >KbuiFa apHajlFaH TEXHUKAJIBIK
MaKCaTTapMEH CAJIBICTBIPBUIBII, MEKTEYIIeP MEH KETICTIKTEp alKbIHIAIIbI. 3€pPTTEY KOPBITHIHIbLIAPEI
CYTEKTI caKTay >KyHesepiHe jkaHa MaTepuaiiap/bl 931piiey 1CiH1e IPAKTUKAIBIK MOHTE He.

Tyiiin ce3mep: CyTeKTi acOpOLUSIBIK caKkTay; MeTauT-opraHnukanbik KaHka (MOF); kpuoren ik
a7IcopOITs; MEHIIIIKTI O€T ayaHbl; aIcOPOLIUS KbUTYHI.

Kipicnme. XXI| racbipa oneMiik sHEpreTukaaarbl 6acThl TPEHATEPAIH 01p1 — KOMIPTEKCI3 OTHIHFA
KeIlly, COHBIH 1IIIHJIe CYTE€K 3HEPIUsChH Naiiianany Oosbin Tadblaanbl. CyTek jKaHFaH Ke3Jlle TeK Cy
TY3UIETIHIIKTEH, OHBI SKOJOTHSJIBIK Ta3a DHEPTUsl TaChIMaIayIlbl PETIHIE KapacThIpaabl. Anaiiia,
CYTEKTI KayiIci3 opi THIMJI caKTay Ka3ipri Ke3Jie HIeNIIMEreH KYpAeml FhUIbIMU-TEXHUKAJIBIK Macese
6o oThlp. KoMnpeccopnanran ras typinge cakray yiris 350—-700 Gap KbICHIM KaXkeT, OyJ1 apHayJIbl
O0oslaT HeMece KOMIO3UIMSIBIK OaJUTOHAApbl Tajam erefal (Maccachl ayblp, MINNHI KOeJIeMIl).
CylipIThUIFaH CcyTeK TYypiHze cakTay yuiH —253°C temmnepatypa (CYWbIK Kyi) KakeT, COHbIMEH KaTap
OynaHyra OalIaHBICTBI >KOFaNTyJaap Oonaabl. MeTaml THAPUATEPIHAEC XUMHSUIBIK KOCBUIBIC TYPIHAE
caktay Oenrim, ajaiiia omap ayblp calMakThl KOCBUIBICTAp TY3iI, CYTeKTI Oeiy YVIIiH >KOFapbl
Temrneparypa kepek ereai. Ocbl ce0enTi FalbIMIap MEH WHXXEHEpIIep CYTeKTI OesMe TeMIiepaTypachiHa

YKaKbIH JKaFainap/a >KeH1i, KaylIci3 apl ThIFbI3 CaKTay 9JICTEPIH 13/1eCTipye.
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3eprrey Makcartbl: opTypiai MOF KypbulbIMIapbIHBIH (9p TYpii TOp TOMOJOTHACHL, KEyeK
enieMi, MeTall opTanblK Taburatel) 77 K TemmepaTypaiarbl CYTE€K ChIMBIMABUIBIKTAPBIH
CaJIBICTBIPBIT, MAKCUMAJIJIbI CHIMBIMIIBIIIBIKKA 9Cep €TeTiH (PaKTopiaapAbl aHBIKTAY.

3eprrey runore3acbl: MOF KypbUIBIMIAPBIHBIH CYTEKTI aACOPOIUSIIBIK CHIMBIMABLIBIFEI €H
aJIIBIMEH OJIapIbIH MEHIIIKTI OeT ayJaHbl MEH KEYCKTUIIK JTopekKeciHe Toyen/Ii; HeFYpibIM OeTi YIIKEH
KapKacTap KpPHOTCHJIK j>KaFJaijla COFYpJbIM KOIl CyTeK CiHipeni. Auaiaa, ancopOIus dHEPTUsIChIH
aliTapibIKTail apTTHIPYCHI3 (SFHM MaTepuall KypamblHIA CYTEKIEH KYIITI OpPEKETTECETiH opTajap
eHri3yci3) 0enme TemnepaTypachiHa )KaKbIH THIMIUTIKKE KOJI KeTKi3y MyMKiH emec. Conapiktad MOF
MaTepualiapblHbIH OoJalIakTarbl JaMybl — OFapbl O€T ayJaHJbl YCTall OTBIPHIN, JOKAJIAbl KYIITI
a7COPOLUSIIBIK OpTaNiap bl KOOSHTYTe OaFbITTATYBI THIC.

Martepuanaap MeH daictep. 3epTTey KYMBICH IIEHOEPiH/IE aBTOPIApP CYTEKTI aJCOPOIUSIIBIK
cakray OOMBIHIIIA JKapUsJIaHFaH FhUIBIMA €HOEKTEP/IeH CaHABIK JePEeKTepl )KMHAKTAI, CaTbICThIPMAIIbI
Tanuay Kyprizai. Amslk ofeduer kesznepiner 77 K temmepaTypaaa cyTek aicopOIUsChl 3€pTTEIreH
MOF wmatepuanmapsl ipiktengi. Herisri keHin KOrapbl CHIMBIMIBUIBIK KOPCETKEH KYpPbUIBIMAApPFa
Oeminmi: kiaccukaiblk kapkacrap (MOF-5, MOF-177, HKUST-1), ymeTpakeyekTi maTepuanimap
(IRMOF cepusicer, MIL-101, T.6.), conmaii-ak KypaMbIHIa amblK MeTajul opranbiFel 6ap MOF-74
TUNTI MaTepuanaap. Op marepuain yirid bOT menmikti 6eT aygaHbl, KpUCTAIABIK Keyek kenemi, 77 K-
JIeTi MaKCHMalJbl TPaBUMETPUSIIBIK CYTEK ChIMBIMABUIBIFBI (Macc.% Ha) xkoHe com jkarmaiaarsl
KOJIEMJIIK ChIMBIMIBLIBIFBI (T H2/1T) CHAKTBI KepceTKIITep KUHAKTaNIbl. bapiblk ManiMeTTepre ChlHUA
Tanday >Kacajblll, MYMKIH OKyHem Karemikrep (MbICalibl, OpTYpJi 3epTXaHajapAarbl eJIley
O/IiICTEMECIHIH allbIpMaIIbUIbIFbI) €CKEePLIII.

Hotmxenep xone tankeliay. MOF marepuannapbHblH 0acThl apTHIKIIBUIBIFBI — CYTEKTI
TeMeH Temmneparypaaa (77 K) mon ancopOuumsnay KabineTi, aim Herisri KeMmuiri — Oenme
TeMIepaTypacblHia THIMAUTIKTIH TeMeHairl. Ce0ed1 agcopoums sHeprusicel aaerre 4—10 k/[x/mMonb
FaHa, OyJ1 cyTek mMojekysacklH 298 K xarnaiibiaa ycran TypyFa KeTKuTKci3. OChIHbI XKaKcapTy YIIIH
KOOPJMHAIMSIIBIK KaHBIKIaFaH MeTayul opTajiblkrapbl (OMS) 6ap MOF-tap 3eprrenred. Meicainsl,
Mg-MOF-74 yuin ancopbuus sHepruscel ~9,4 xJlx/monb, Co-MOF-74 ymin ~11,2 xJlx/Momnb, Oy
kinaccukanblk MOF-5-ten (4—6 kJ[>x/Momb) emnoyip »ofapbel. TeMEH KbICHIMIAa MYHIAW OpPTaJIBIKTap
aZICOPOITMSHBI KYIICUTCE JIe, JKOFapbl KhICBIMIA HETI3T1 peiai 0opidip kKaimbl 0T MeH KEeYeKTUTIK
atkapassl. Fameimmap 6onamrakra ~15-20 kJ[>x/Monb neHrerine Ko ®KeTKi3yal MakcaT eTefll, OUTKeHi
TNl OCBIHAAW DSHEPrusi CYTEKTI CYHBIK a30TChI3 (MbIcalibl, CYHBIK ayaga HeMmece Oeime
TeMIIepaTypachlHa *aKblH) THIMJI cakTayFa MYMKIHIIK Oepmek. byn ymin tek OMS »xeTkinikcis,
KOochIMIIa (DYHKLIMOHAJI TONTAap €Hridy HeMmece KoMIo3utTik >xydenep (MOF + meramn ruapun,
KaranuzaTop apkbuibl spillover) kaxer. Spillover omici ket Toxipubenepae HOTHXE OepreHIMeH, OHBIH

KaiiTa eHIipinyl KublH. JlemMek, onTumMyMm — ajgcopOuus sHeprusicblH mamamer 15 k/[x/moinb
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JIeHreiiHIe yCTar, opi Kapail MpaKTUKANbIK JKyienepre eHrizy. by OarbiTTa KkenkabaTTsl cOpOeHTTED

MeH TUOPH/ITI MIeTTiMAep KapacThIPhLTY Ia.

Kecre 1

Tannaynast MOF matepuanaapsiasie 77 K ke3iHzeri cyTek ajcopOuMsIChIHBIH KOPCETKILITEPI.

MOF araysi (Kypamsbr) BET menmikti | Cytek amcopOuusicel, | KemeMaik — ChIABIMIBUIBIK,
o6er aymausel, | macc.% H: r/n Ha2 (kpuctain)
M2/T

MOF-177 (Zn.O(BTB) 2) 4400-4500 7,5 ~30-32

MOF-5 (Zn.O(BDC) 3) ~3800 ~5,0-7,0 ~35-40

IRMOF-20 (ZnsO(BPDC) 3) ~3000-3500 ~6,7 ~20-25 (ecermr.)

MIL-101(Cr) ~4100 ~6,0 ~30-36

(Cr;O(BDC) 3(F,0H))

HKUST-1 (Cus(BTC)_2) ~1500 ~2,0-2,5 ~9-10 (ecenr.)

Ni-MOF-74 (CPO-27-Ni) ~1500 ~3,0-4,0 ~15-18 (ecemr.)

Kecte 1 Temen Temmeparypanbl (KpUOTeHJIK) Kafjaiiapia CyTeKTl aACOpOLMSUIBIK CakTay
KaOlneri KeHiHeH 3epTTenredH TaHjaayisl MOF  MaTepuanaapbelHbIH —HEri3ri  cUnarraMaiapblH
kuHakTaiael. MOF MarepuanmapeiHbiH Herisri ynrinepi kenecineii: MOF-177 — BTB nuranneina
umerizgenred, MOF-5 — BDC wuerizinne, IRMOF-20 — xenetitinren BPDC-nmurananen aasiarad MOF-5
usoctpykrypacel, MIL-101(Cr) — ymerpakeyekti Cr(III)-BDC kapkacsr, HKUST-1 — Cu(ll)-BTC
Herizingeri kiaccukanblk MOF, an MOF-74 (CPO-27) — ambik MeTaimn opTajibikTapbl O0ap Ni-
HycKacel. KeeMmik CHIMBIMABUIBIK MOHJEpPI KPHCTAT THIFBI3IBIFBIHA COMKeC ecenTeneni (MbICalbl,
MOF-177 ymin p=0,40 r/cm®, MOF-5 ymiin p=0,60-0,75 r/cm?). 77 K-ne eH »xorapsl HoTHxeHi MOF-
177 (7,5 macc.% Ha2, ~4500 wm*r) sxone MIL-101(Cr) (~6,0 wmacc.%) xepceremi. MOF-5-TiH
CBIMBIMABUTBIFBI 5—7 Macc.% apanbirbigaa, an IRMOF-20 MOF-5-ten acem Ttycin, 6,7 macc.%
nenreitine sxkereni. HKUST-1 sxone MOF-74 matepuangapel TeMeHipeKk HOTHke Oepeni (~2—4
Macc.%).

MaHBI3IBICBI — TEK TPaBUMETPHUSUIBIK €MeC, KOJIEMJIK CHIMBIMIBUIBIKTEI J1a ecKepy. MBbIcaisbl,
MOF-177 rpaMbIHa KOIT CyTeK JKUHAWUIBI, OipaK THIFBI3BIFEI TOMEH OOJIFaHIBIKTAH JIUTPIe IaKKaHIa
apTHIKIIBLUTBIFB a3asabl. A1 MIL-101(Cr) TeIFpI31ay KYpBUIBIMBIMEH KoJIeMIiK TypFbinaH 36—40 r/n1 H:
neHreitine skakpiHpaiael. [lpaktukana MOF yHTarblH mpecTey apKbUIbl KeJEeMIIK KOpPCeTKIITi
apTThIpyFra 0omnaapl, OipaKk Oy TpaBUMETPUSIIBIK THIMAUIIKTI TemeHnaereai. COHIBIKTaH OoJaniakTa

0acTbl MIHJIET — OCBI €K1 TapaMeTp apachIHAFbl OHTAMIBI TEHrepiM/i Taly.
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[IpakTUKanbIK KOJJAHBICTA CYTEKTI cakray YIIiH OipHeme Oanama ojictep Oocekeneceni:
CBIFBUIFAH Ta3 KyHiHae (OayutoHAapa), CYWBITBUIFAH KyHae (KpPHOLMIWHIpPIEPAC), KATThl KyHeri
TachIMaNaymibuiapaa  (MeTaul  THAPUATEP, XHUMHUSUIBIK — KOCBUIBICTAp)  JKOHE  (DM3HKAJIBIK
aacopbentrepae (ueonut, kemiprek, MOF). 2-kecteme oChbl OIICTEpIiH HETI3Ti CHIAaTTaManapsbl
CaJIBICTBIPBUIBII KOPCETUITeH. MYHIaFbl MOHJIEP 9[eOMETTEr TUIITIK KOPCETKIIITEP/ICH AJIbIHFAH JKOHE

TYCIHIIpME MaKcaTbIHa OCplITreH.

Kecre 2
CyTeKTi cakTay 9iCTEepiHIH CaNTBICTHIPMAaJIbl KOPCETKIIITEPI
Cakray ogici Kymebic I'paBumerpusibl | Kenemik APTHIKIIBUTBIFBI /
mapTTapbl K CBIMBIMABUIBIK, | CBIMBIMIBIIBIK, Kemuriniri
macc.% Ha r/n Hz
Cemrputran Hz | 298 K, 700 | 4-5 ~30-35 + Kapamnaiibim
(700 Gap) Oap TEXHOJIOTHS;
— OTe KOoFapbl KbICHIM
CyiibITbUTFaH 20K, 1 6ap | 100 ~70 + JKorapsl THIFBI3IBIK;
H- — KpuoreHn ik mbrbH
Mertamn 298-623 K, | 1-2 ~100 + ToMeH KBICHIM;
THJIpUITEP] <10 6ap — AyBIp, KbI3JIBIPY KaKeT
MOF 77 K, 50- | 5-7 30-40 + KalTeIMIB1, )KEHLIT;
aJIcOpOCHTI 100 6ap — CaNKpIHIATY KOKET

['paBUMETPHSIIBIK JKOHE KOJIEMAIK ChIMBIMIBUIBIKTEI OaFanaraH/ia €Ki TOCLT KOJAaHblIaAbl: XKyile
OolipIHIIa — OaJIJIOH, IMCTEpHA CHUAKTBI OYKUI KYPbUIFBIHBIH Maccachl/KeJieMl €CKepisiell; MaTepual
OOMbIHIIIA — TEK CaKTay MaTepHaJIbIHBIH 63 KACHETTEP1 KapacThIpbLIa bl

MOF yurin optama kepcerkimrep ansiHFan (Mbicanbl, MOF-177 nemece MOF-5 yHTakTapsr).
Merann runpuarepre mbican — LaNisHs, MgH> kopsrrmanapsr: Teopusieik 5—6 macc.% Ha, Gipak
xyhe OoiiprHmIa Tek ~1-2%.

2-KeCTeJIeH KOpIHTeHIeH, CYWBITBUIFaH CYTeK €H JKOFaphl KeJIeMIIK THIFbI3ABIK Oepeni (~70 r/n),
Oipak OHBI CaKTay YIIIH ©T€ TOMEH TeMIepaTypa >KoHe KalHay IIBIFbIHAAphl KakeT. KplcbuiFaH ras
TEXHOJIOTHSACKHI KeTuireH, anaiiga 700 OGap OayutoHAap ayblp opi KaTaH KAyilCi3[iK Tajlall eTel.
Meramn tuapuaTepi TOMEH KBICHIMAA JKYMBIC ICTeiai, Oipak ayblp MaccachblHa OalIaHBICTHI
IPaBUMETPHSUIBIK CHIMBIMIBLIBIFBI Hamap (1-2 mace.%). An ancopouusiibik xyienep (ueomaut, MOF)

apasbIK OPBIHIBI allajbl: KPUOTEH/IIK CAJKBIHIATY KaXeT, Oipak »kyMbic KbichiMbl optama (50—100
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Oap), am 3apsiaTray-6ocaty KbuLIaMAbIFbl kOFapbl. MOF-TapablH KochIMINA apTHIKIIBUIBIFBI —

XUMHUSIIBIK OeHTaparnThIK, KOPPO3USACHI3 OpTaa KOJIAAHBLUTYHI.

Merann Ty3aapbl OpraHuKanslk nuraLTTap
(Zn?, Cr**, Cu?*, Mg*) (BDC, BTB, BTC, DOBDC)
ruapoTepmanablg

CHHTE3
100-250 °C, asToknas

!

MOF kpucTanaapsbl
(keyekTi Kypbinbim)

!

CyTeK rassl eHrizinegi
(77 K, 50-100 6ap)

!

Aacopbuua
H: Monekynanapbi
KeyekTepre XuHanagbi

|

LecopGuua
Kbiaabipy Hemece
KbICbIMAbI a3anTy

!

CyTex KaiTa
nanaanaHbinanbl

Cyp. 2. MOF MaTepuaibIHbIH THAPOTEPMANIBIK CHHTE31 )KOHE CYTEKTI aICOPOLMSIIBIK caKTay Kyheci

2 cyperte MOF cunTe31 MEH CyTeKTi aJicCOpOLUSIIBIK CaKTay MPUHIUII KopCceTUIreH. bactanker
peareHTTep — MEeTajul HOHJApbl €pITIHIICI MEH KON(QYHKIMOHAIIbl OpPraHUKaJbIK JUTAaHTTap —
aBTOKJIaBTa TuapoTepMaabiK oictieH (100-250 °C) KpI3ABIPBUTBIT, HOTHXKECIHIE KPUCTANABI METaI-
opraHukaibKk KaHka Ty3uteni. MOF ancopOenTi [proap wvIabIChIHAAFBI ajgcopbepre canbinbin, 77 K
[IaMaChIH/Ia CATKBIHIATBUIFAH Ke3/Ie CyTEK MOJIEKYJIaNaphl KybICTapFa afcopOmusianansl. byt omicTiy
apTHIKIIBUIBIFBI — KBICBIM CYWBITBUIFAH Ta3Fa Kaparanaa temeH (=80 0ap), am KeMIIIri — y3IiKCi3
KPUOTEH/TIK CAIKBIHAATY Ka)KETTITl.

Ocpsinaitira, MOF-ancopOmus o/1ici MpakTUKAIBIK TYPFBIIAH KeJleci xKarFaiiapaa THIMIL:

- CranuoHapiblK CaKTay — OHEPKOCINTIK KOHIBIPFbUIAp/Ia HEMece apThIK dHEPTUSHBI yaKbITIIA

cakTay YUIH (KbUTyaJIMacTBIPFBIII )KOHE a30T CAJIKbIHJIATY MYMKIHJIT1 O6ap).
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- Taceimangay xyidenepi — oprama KeickiMAsl (50-100 6ap) Oamama peTiHIEe KoK
KypaJapblH/ia KapacThIpbUIya. APTHIKIIBUIBIFBI — anaT Ke3iHae cyTek Oasy OesiHenl, COHJIIBIKTaH
BLEVE kaymi a3.

Ananina xasipri geHreiine MOF-ancopOeprepi Tikenedl aBTOKONIKTEpAE IMaiiagaHyFa dailbIH
eMec, OWTKEeHI THIMJI JXKYMBIC TEK KPHUOTCHMIK Temrmeparypana Kamramacei3 eruieni. DOE 2025
MaKcaTTapblHa coiikec, OenMe TemmeparypacbiHaa 6,5 macc.% xone 50 1/ AeHreitine KeTy YIIiH
JKaHa MaTepragap HeMece THOPUTIK KyHeep KakKerT.

KopbIThiHABL.  3epTTey  HoTHkenepi  kepcerkenmed, MOF  Marepwangapbl  CYTEKTi
aZcOpOLUAIIBIK CaKTay YILIiH MepCHeKTUBaibl copOeHTTep Oobin Tabbutaasl. Onap 77 K xarmaiibinaa
7—-8 macc.% neiiin sxone 30—40 r/1 KeIeMIIiK THIFbI3ABIKKA JICHiH JKETill, KbICBUIFaH ra3JjaH J1a dKOFaphl
kepceTkim kepcereai. MOF-tapapiH KOFapbl THIMALIITI OJIApIIBIH PEKOPATHIK MEHIIIKTI OeT aymaHbl
MeH KeyeKTinirine OaitnanpicTbl. COHBIMEH KaTap, alllbIK METaJUl OPTalbIKTaphl MEH (DYHKIIMOHAIBIK
TONTAp aJCOPOIMsS SHEPTUSACHIH KYLICHTIN, TOMEH KbIChIMAA CYTE€K YCTAIybIH akcapraibl. bipak
OenmMe TeMIiepaTypachblHa THIMJII cakray YIIiH sHTamsnusHbl 15-20 k/[x/Monb neHreniHe *eTki3zy
KakeT. by OarbITTa (yHKIIMOHATM3AIUs, KOMIIOZUTTEP KOHE THOPUITIK JKyHenep 3epTTenyle.
[TpaxkTukansik Typreigad, MOF HeriziHaeri caktay TEXHOJOTHSICHI CTallMOHAPIIBIK KOHIBIPFBUIAP MEH
KPUOTEHIK >KYHenep VIIH TapThIMIbL. Onemaik xetekin kommanusmap (Toyota, BASF xone
Oackanapbl) aBTOMOOWJIbJIEpAE KOJJIaHyFa OarbITTaJFaH ayKbIMIBI 3epTTeyjep kyprizyne. [lemex,
»aHa 0yblH MOF MmaTepuanaapbIHbIH Kacalybl CyTEKTI SHEPrUsl SKOHOMHUKAChIHAA MaHbI3/Ibl CEPIILIIIC

OKemyi bIKTUMAJ.
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TAKTHKA YXOJIA 3A TAIIMEHTAMM C HAPYIIEHUEM ®YHKIIUA
T'JIOTAHUS (INCDATUEN)

meouyunckasn cecmpa Cepuxkanueesa K. T., Onscavaesa K.E., Annvicnaesa I'.A.
«Hayuonanvnoii yenmp Hetipoxupypeuuy, 2. Acmana, Kazaxcman.

Beenenne: Iucarus - (ot auc... u rped. phagein - ecTb, INI0TaTh) — KIMHUYECKUH CUMITOM
HapyleHus: QyHKIMU IVIOTaHUs — TPYJHOCTH WJIM JUCKOMMOPT MPOJBMKEHHS MUILEBOrO KOMKa OT
POTOBOM MOJIOCTU 70 Kenynka. Jlucdarus — 3T0 BOCHPUATHE TOrO, YTO UMEETCS MPEMNsTCTBUE YIS
HOPMAJIbHOTO JIBWJKEHMs HPOIJIOYEHHOM IUINM, HE CONpPOBOXkAarolleecs OOJIEBBIM CHHIPOMOM,
BO3HHUKAIOILIEE BCIIECTBUE HAPYILIECHUS [TACCa)Ka MU U3 POTOBOM IOJIOCTH B JKEITYOK.

Hapymienust rimotaHust SBIASIOTCS OJHUM W3 IPU3HAKOB MHOXKECTBa 3a00J€BaHUM, OIHOW M3
KJIIFOUYEBBIX IPo0JieM Ipu AUPGY3HBIX U 04aroBbIX MOPAXKEHUAX MO3Ta.

AxTyanbHocTh: Hapymenune rnoranust (aumcdarus) sBiIseTCs OJXHMM U3  HamOoiee
pacnpoCTpaHEHHBIX M KIMHUYECKU 3HAUYMMBIX OCJIOKHEHUH Yy MallMeHTOB C HEBPOJIOIMYECKOM
[aTOJIOTUEN, OCOOEHHO B paHHUN BOCCTAHOBMUTEIbHBIA MEPUOJ MOCIE MHCYJbTA, YEPEITHO-MO3TOBOM
TpPaBMBbI, OITYXO0JIEH TOJIOBHOTO MO3ra U HEMpPOJereHepaTuBHBIX 3a00eBanuii. [1o 1aHHBIM pa3IMUHBIX
UCCIICIOBaHMM, Mpu3Haku aucharuu BeIBIsIFOTCS y 40—70% manueHToB, HAXOIAIIMXCS B OTICIICHUSIX
HelipopeabuiuTanuu.

HecBoeBpeMeHHOE BBISBICHHE U HEAJECKBATHBIM yX0J MpU Aucharuy CylecTBEHHO MOBBIIIAIOT
PUCK JKU3HEYI'POXKAIOIIMX OCJIOKHEHUH, TaKUX KaK acHupallMoOHHash ITHEBMOHMS, YJIYIIbE,
00€3BO’KMBAaHUE M OENKOBO-?HEPreTHYECKasi HEeIO0CTaTOYHOCTb. DTHU COCTOSIHUS, B CBOIO OYepe/ib,
MOTYT MPHUBECTU K yUTMHEHUIO CPOKOB MOCHUTAIM3AINHN, YXYAUICHUIO peadMIuTallMOHHOTO TIPOTHO3a
U POCTY JIETAJIbHOCTH.

MeaunuHcKasl cecTpa UrpaeT KI4eBYIO pPOjb B €KEIHEBHOM yXOJ€ 3a TaKUMH Nal[MeHTAMMU:
OHa TEpBOM BBIABIIAET TPEBOXKHbIE NMPU3HAKU, YYaCTBYET B OLICHKE (DYHKLUHU TJIOTAHUS, OPTaHU3yeT
Oe3omacHbIl TPUEM UMM, a Tak)kKe O00y4yaeT TMaIlMeHTa W €ro POJCTBEHHHKOB. OT e€ neicTBUiA
HamnpsIMyl0 3aBUCHT 0€30MacHOCTh NalnueHTa, 3(P(GEeKTUBHOCTh JedeOHO-peadMIUTAlIMOHHBIX
MEPONPUITHIA U 00lIee KaueCTBO CECTPUHCKOM MTOMOIITH.

B ycnoBusAx Bo3pacTaromiero 4uciaa MAlUEHTOB C HEBPOJOTMYECKUMHU 3a00JIEBaHUSMH U
YBEJIUYEHUS IPOJIOJDKUTENBHOCTH KU3HU 0CO0YI0 3HAUMMOCTh IpUOOpeTaeT pa3paboTKa U BHEJPEHHE
YETKOM TaKTUKU CECTPUHCKOrOo yxoja IMpH aucdaruu. OTO JelaeT JaHHYI TeMy OCOOEHHO
aKTyaJIbHOM JIJIsl MPAKTUYECKOTO 3[paBOOXPAHEHNUS U CECTPUHCKOM IEATENBHOCTH.

[IpuunHbl qucharuu y HelponaluueHToB:

HHCyabT:

Hapymenrne kpoBoCHa0KEHHUSI MO3ra MOXKET MOBPEIUTh HEPBHBIE IEHTPHI, OTBEUAIOIUE 32
TJIOTaHHE, YTO MPUBOJUT K TUCHATHH.

boae3ns IlapkuHcona:

DT0 JereHepaTuBHOE 3a00JE€BaHME MO3ra, KOTOPOE BIMSET Ha JBUTATENbHBIE (DYHKINU,
BKJIFOYAsI TJIOTAHHE.
PaccessHHBIN CKJIEPO3:

IIpu »TOM 3a00JIeBaHUM TPOUCXOAUT JEMHUETUHHU3AIMS HEPBHBIX BOJOKOH, YTO MOXET
HapymiaTb KOOpAWHAIIUIO MBI, YIaCTBYIOIIUX B I''TOTaHHUH.
BoxoBoii amuorpopuyecknii ckiaepos (BAC):

OTo0 mporpeccupyloiee 3aboieBaHue, MOpakarollee JBUraTelbHble HEHpPOHbI, BKIOYAs Te,
KOTOpBIE KOHTPOJIUPYIOT [JI0TaHUE.
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MuacTeHus rpaBuC.

OT0 ayTOUMMYHHOE 3a00JieBaHuE, P KOTOPOM HapyIIaeTcs Iepeaadya HEPBHBIX UMITYJIbCOB K
MBIIIIAM, YTO MOXKET MPUBECTH K CIAO0CTH MBIIII] ITIOTKU U MHUIIEBOAA.
OnyxoJiv r0J10BHOTQ MO3ra:

OHYXOJ'II/I, PacCIIOJIOKCHHBIC BOJIM3HU WJIN 3aTparuBarOIue HEPBHBIC LCHTPHI, OTBCYHAIOIHE 3a
TJI0TaHUEC, MOT'YT BbI3bIBATh I[I/IC(i)aFI/IIO.
YepenHo-M03roBbie TDABMbI

TpaBMBI TOJIOBBI MOTYT MOBPEAUTH HEPBBI M MBIIIII, YUYACTBYIOIINE B aKTE TJIOTAHUS, YTO
MPUBOIUT K aucharuu.
IloBpexaeHNus YepEeHO-MO3Ir0BLIX HEPBOB .

IloBpexneHre HEpPBOB, OTBEYANOIIMX 3a WHHEPBALMIO MBI IJIOTKA M MHILEBOJA, MOMKET
HapyILIUTh [VIOTATEIbHBIA ITPOLECC.
HepBHo-MbliIeYHbIe 3200/1eBAHNS

Hanpumep, Muonatuu, mpu KOTOPBIX MBIIIIEI HE (YHKIIHOHUPYIOT JODKHBIM 00pa3oM, MOTYT
BBI3BIBATh TUC(HATHIO.

Hapvinienusi KOOpAMHALIMH TJIOTAHUS .

OTO MOXET ObITh BBI3BAHO PA3IUYHBIMU HEBPOJOTMUECKUMH COCTOSIHUSMH, BIUSIOIIMMHU Ha
KOOpJMHALIMIO JIBHKEHUM.
IlcuxoreHnbie GaKTOPbI:

B HCKOTOPBIX ClIydadaX ,Z[I/IC(i)al"I/IH MOXET OBITh CBS3aHa CO CTpECCOM, TpeBOFOﬁ nin

JICTIPECCUEN.
Ponb MezacecTpsl B yxo/ie 3a NallMEHTaMH ¢ aucgaruei
1. OueHka cocTosiHUS AlUEHTA:
[Ipu3naku aucdaruu: Kamieiab NMpU ITIOTAaHUM, CKAaIUIMBaHUE MU BO PTy, U3MEHEHHUE roJoca,
CHI)KEHHE MacCChI Tela.
[lepBuuHasg cecTpuHCKas OlLieHKa (HAOJIOJIEHUE, BEIEHUE >KypHAJIOB NUTaHUS M TpUEMa
KUIKOCTH).
VYdacTre B CKPHHHMHIOBBIX TeCTax (HampuMmep, TeCT C 3 JIO)KKaMH BOABI — MPH HAIWIHA
o0yueHws).
2. IIpoduaakTuka 0CI0KHEHHUIA:
[TonosxeHnre manuenTa npu KOPMIICHUH (CUJIS TIOJ YTJIOM He MeHee 45°).
Hcnonw3oBanue crienuanbHbIX queT (mo |IDDS| — koHcHCTeHIMY MUIIN U )KUJIKOCTH).
KoHTpo:b 32 00bEMOM M CKOPOCTHIO MOAAYN UK.
VYX071 32 IOJOCTHIO pTa (CHUKEHHUE PUCKA ACTTUPALIMOHHON THEBMOHUN).
3. Opranu3anusi KOpMJIeHHUS:
NuauBuayanbHbINA TOA00P MOCYIBI M IPHOOPOB.
TexHuKa «MaJbIX IIIOTKOBY», TOOLIPEHNE K CAMOCTOATEIbHOMY IVIOTaHMIO.
PaGora c noronenom u 1METOIOTOM.
4. KoMMyHHMKanMs ¢ NallHEHTOM U ceMbEii:
OOyueHune poACTBEHHUKOB: KaK MPAaBUIIbBHO KOPMUTh, YET0 U30€rath.
OObsicHEeHNE PUCKOB TTPH HECOOIIOIEHUN PEKOMEHTAITHH.
MexIuCUUILTMHAPHBIN TOIX0/
» B3aumoeiicTBie MececTphl € JIOTOMe10M, HEBPOJIOTOM, TUETOJIOTOM, PEa0HIINTOIOTOM.
e YyacTue B CECTPHHCKHX 00X07aX U 00CYKICHHUIX KIMHUYECKUX CITy4YacB.
Kiannundeckuii ciyyvaii.
[Manent, myxxuuna /., 1988 r.p., mocrynun B ornenenue HeiipopeaOunuramuu 28.05.2025-
11.06.2025r,
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Kaunnnueckoi nmarno3: Ilocnencteue nepenecennoro OHMK mo remopparudyeckomy THIY C
dbopMUpPOBaHHEM BHYTPUMO3IOBOM TE€MaTOMbl B JIOOHO-TEMEHHO-BUCOYHBIX OTJIENax CIpaBa OT
07.03.2025r. Cocrosiune mnocne omneparuu ot 07.03.2025r: JIPTY ¢ ynaneHueM BHYTPUMO3TOBOM
reMaToMbl B BUCOYHO-JIOOHOW 00J1acTH cripaBa

7Kano0bl Npu MOCTYNJIeHUU: HAa YMEPEHHbIE TOJIOBHBIE 0O0JIM, TOJIOBOKPYXKEHHE, 3aTPyIHEHUE
peud U TJ0TaHUA, CIIOHOTEUEHUE, CHIKEHUE MaMsITH, IJI0X0U COH, ¢1a00CTh M OrpaHUyYeHHe 00beMa
JBUKEHUU B JIEBBIX KOHEUHOCTSX, IPEUMYIIECTBEHHO B PyKE, YyBCTBO OHEMEHHUE B JIEBOM IOJIOBUHE
T€Ja, CIACTUKAa B JIEBBIX KOHEUYHOCTSAX, HEBO3MOYKHOCTb CaMOCTOATEIBHOIO NEPEIBHKECHUS U
caMoOOCTy)KUBaHUS, OBICTPYIO YTOMIISIEMOCThH, OOIIYIO CJIa00CTh.

HeBpoJioruyecknii cTaTtyc npu nNoCTynJaeHUU

beul mpencraBieH  JIEBOCTOPOHHHMM  CIIACTUYECKHM TeMUIIApE3, [0 IUIETMA B  PYKE.
[TceBnoOynw0apusiii cunapom. VIl — JluneBoit HepB: neHTpanbHbIid nape3 ciea. VI — Bectubyio-
KOXJIeapHbIN HepB: Hopma. [X — S3pikormorounsiii, X — Omyxmarommii HepBbl: X1 — JloGaBOYHBII
HepB: ['motounslif u HEOHBIM pednexchl cHIKeHbl. llceBnoOynpOapubiii cunapom. XII —
[Toabsi3pIyHbIl HEPB: B HOpME. ATpOoQHUH MBI 53bIKa, (UOPWIUIAPHBIX NOASPTHBAHUN HET.
CyxoxwibHble pediekcsl D< S, xuBsie. "+" cumnrom babunckoro ciesa. B npo6e bappe "+" cnesa.
MpI1iedHbI TOHYC TOBBIIIEH MO CIACTUYECKOMY THUITY B JIEBBIX KOHEUHOCTSX, 1Mo AmmBopty 30.
MplieuHas cuiia CHIKEHa B JieBoil pyke a0 0 Oara, B seBoid Hore 70 1.0 6amna. [To3a PombGepra e
MpUMEHUMa H3-3a CIabOoCTU B JieBbIX KoHeuHOCTsX. Koopaunatopueie mpoOwr ITHII, TIKII crneBa
HE BBIIIOJIHSET, CIIPaBa BHIIIOJIHSET C JUCMETpUel. MEHUHI€alIbHbIX 3HAKOB HE BBISBIICHO.

[lepeaBuraercsi ¢ MOMOIIBI0O WHBAIMIHON KOJSICKH, HYXKJAETCS B MOCTOSHHOM IOCTOPOHHEM
yX0/1€ ¥ IOMOLLH.

CamocTosiTenbHOe 00CiTy)KMBaHUE 3aTPYJHEHO, MALIMEHT MOJIHOCTHIO 3aBUCUM OT ITOCTOPOHHEN
MIOMOILU U YXOJE.

[TarmenT ObT OCMOTpPeH B oOTAeneHMH HeiipopeaOunmuranuu MyJIbTHIUCIHILTHHAPHOMN
peaOUIUTAIIMOHHOW KOMAaHJOW, B COCTaB KOTOPOH BXOISAT Bpaud: peabHINTONIOT-HEBPOIMATOJIOT,
TICUXOJIOT, dPrOTepaneBT, MeToAuCT JiedueOHon GuskynbTypsl (JIOK), MmeaunuHckas cectpa U J0TOne.
[To pesynbprataM OCMOTpa COCTaBIIEH PEaOWIMTALMOHHBIA AMArHO3 B KaTeropusx MexIyHapoaHOi
kinaccuukanuu yakuuonupoBanus — MK® u npoBenena omenka no mkaigam. [lo pesynbratam
JIOTOTIEIUYECKOr0 00CNe0BaHUs y TMAllMeHTa OBLIM BBIABICHBI CIEAYIONIUE HApPYIIEHUS: MOTOpHAs
adazusi, qu3apTpusi, nucharus u JuchoHus.

IHanueHT MpOXOAWJ MHAUBHAYAJbHbIC 3aHATHS C JIOTONEIOM B YCJOBHMAX majaatbl. B
paMKax peadUIUTAIMOHHONH PadoThI NPOBOAWINCH CJIeAYIONIHEe MEPONPUATHS:

e TPEHHUPOBKA U BOCCTAHOBJICHHUE (DYHKIIUU TJIOTAHUS,

e APTUKYJISAIIMOHHAS TUMHACTUKA JIJIS YJIYUIICHHS YETKOCTU TTPOU3HOIICHHUSI,

e JIbIXaTeIbHAs THMHACTHKA C 1EJIbI0 HOPMAJIU3AIMN PEYEBOTO JAbIXaHMUS,

e pa3BUTHE TPOMKOT0, MOAYJIUPOBAHHOTO I0JIOCA,

e AKTHBHU3AIMS PEYEBON M KOTHUTUBHOMU JEATEIHHOCTH TIAIIUEHTA,

e [IPEOJIOJICHHE PEYEBOI MHAKTUBHOCTH,

e (hopMUpOBaHUE U TIOAJIEP)KAHKE TPON3BOILHOTO BHUMAHUS.

—_——

: m/wsj\

[TaneHT coXpaHWI ABUTATEIbHYIO aKTUBHOCTh M MOTHBAIIMIO, TIPOJOJIKAJ BBHITTOTHATh JTaHHBIC
€My PEKOMEH/IAINH | 3aJaHusI.
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Co cTOpOHBI MEeIMIIMHCKOMN CeCTPBI:

OOecrieunBaioch BBINOJHEHHE HA3HAUYEHWH JIOTOmena, KOHTPOJb 3a Oe30MacHbIM HpHUEMOM
UM ¢ y4€TOM Iucdaruy, y4acTHe B OpraHU3allMy M COMPOBOXKIACHUH JIOTONEINUECKUX 3aHITHH B
YCIOBHAX Manarel. MeIMIMHCKAsh CecTpa CHocoOCTBOBajla AKTUBU3AIMM PEYCBON aKTUBHOCTHU
nmanucHTa, noaacpIKuBajia BBIITOJIHCHHUEC apTHKYHSIHHOHHOfI u I[BIX?J,TGJIBHOIZ T'MMHAaCTHUKH,
obecrieunBaia IMOLMOHAIBHYIO MOAACPKKY, COOIIOaa MIPUHIMIIBI CECTPHHCKOIO YX0/a B paMKax
MYJIbTHIUCIUIUTMHAPHON peaduInTaIIMOHHON POTPaMMBI.

Pe3yabTaTsl padoTsi:

B pe3ynprare mNpOBENEHHBIX WHIAMBUAYAIbHBIX 3aHATHH, OTMEYAeTCA IIOJIOXKHUTEIbHAsA
JUHAMMKa: YIYYIIWJICS TOHYC MBI yYacTBYIOIIME B aKT€ IJIOTAHUA. YIIYUYIIMJICS TOHYC MBIIIII,
YBEJIMUWIICSL PEYEBOM BBIAOX, YJIYYIIMIOCHh KauyeCTBO ApPTUKYJSILIMOHHBIX JABW)KEHHH. B 1nenom
YJIy4IINIach IPOU3HOCUTENBHASI CTOPOHA PEYH.

BriBOIBI.

B ycnoBusix HelipopeaOWIMTAlMOHHOTO CTallMOHapa TaKTHKa YXoJa 3a MalMeHTaMu C
nucdarueil UrpaeT KIOYEBYIO pOJib B BOCCTAHOBJICHHMH XM3HEHHO Ba)KHBIX (DYHKLIMH U MOBBIILICHUH
Ka4ecTBa KU3HU. HapylieHue rioTanus 4acTo CONPOBOKIAET MAMEHTOB IOCIIE NHCYJIbTA, YEPETHO-
MO3TOBBIX TPAaBM M JPYTUX HEBPOJOTHYECKUX 3a00J€BaHMM, U TpeOyeT OT MEAULIMHCKOTO MepCoHaa
BBICOKON KOMIIETEHTHOCTH, BHUMATEIbHOCTH M MEXAUCIUITIIMHAPHOTO B3aUMO/IEHCTBUS.

KommnekcHast TakTHKa YyxXoJa JIOJDKHA BKJIIOYAaTh PAHHIOW JIMATHOCTUKY Aucharuu,
WHAUBUAYAIbHBIN O00p palloHa ¢ y4€TOM KOHCUCTEHIIMU MHIIHU U KUAKOCTH, 00ydeHHE MalueHTa
0e30MacHbBIM TEXHMKaM TJIOTaHUS, a TaKXkKe perysipHyl0 paboTy C JIOroneaoM M JIpyTUMHU
cnenuanucramu. HemanoBaxkHo Taxoke co3zaHue KoMpOpTHOH U Oe30macHoi 00CTaHOBKY NIPU MPUEME
NUINHY, TPO(UITAKTHKA aCIIUpaIMU U 00ecrieueHNe HyTPUTUBHOM MOIEPKKH.

CBOEBpEMEHHO OpPraHW30BAaHHBIM W KA4YECTBEHHBIM YXOJ 3a TalMeHTaMu C naucharueir B
YCIOBHUAX HEWPOpEeaOMIUTAIlUU CIIOCOOCTBYET HE TOJBKO CHIKEHHMIO PHCKAa OCIOXXHEHWH, HO H
YCKOPEHUIO  BOCCTAaHOBJIEHUS  yTpaudeHHbIX (yHKUMN, ToBBIIAs o0y  3h(EKTUBHOCTh
peadMIINTallMOHHOTO Mpoliecca
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ITPOBJIEMBI 1 ITIEPCIIEKTUBbBI PASBUTHUSA KAIPOBOI'O IIOTEHIIUAJIA B
ATOMHOM DPHEPTETHUKE KA3AXCTAHA B CBETE EADC. AHAJIN3 KJIFOUEBBIX
MMPOBJIEM KAJIPOBOI'O IIOTEHIIMAJIA B ATOMHOM YHEPTETUKE KA3BAXCTAHA
U TIPOT'HO3BI JJIS JAJTBHEAIIET O PA3BUTHUSA C YYETOM HHTEPECOB
CTPAH EADC

Paucoe Azamam Epukoeuu

Hayuonanvhuiii uccnedosamenvckuti soeprwiti ynusepcumem « MUDH »,
2opoo Mockea, P®

Hayunwiii pykosooumens: k.3.H., ooyenm, Meoeedesa HOnua Muxaiinoena

B pesynbrate mpoxoxnaenus yuebnoit mpaktuku ¢ 07.02.2025 - 31.05.2025 6puto mpoBeneHo
UCCIIIOBAaHME IO TeMe Marucrepckoil aucceprauuu «KaapoBblii MOTEHIMAl B 3HEPreTMYECKOM
koMmIuiekce KazaxcraHa ¢ yueToM pa3BUTHsI aTOMHBIX SHEProcucTeM rocyaapcts - uieHoB EADCy, a
UMEHHO pa3paboTaHbl MPaKTHUYECKUE PEKOMEHJALMM JUll TOCylapCTBEHHOM U 00pa3oBaTelbHON
noautukn KazaxcraHa, HampaBiI€HHBIX Ha YIJIYYIIEHUE CHUCTEMBbI MOJATOTOBKHM M NEPENOATOTOBKU
CHELMAINCTOB JJIi aTOMHOW 3HEpreTHkH. PekoMeHpanuu MoryT ObITh HCIOJIB30BAaHbI B peabHON
NPaKTUKEe TOCYIApCTBEHHBIX OPraHoB W  OOpa3oBaTEeNbHBIX  YUPESKACHUH, a TaKkKe B
npoeCCHOHATIBHBIX aCCOLMALUAX M Ha MPEANPHUITUAX YHEPreTHUECKOro CEKTOPa; CO3JaHbl MOJENIN
0 BHEAPEHHUIO JAyaJIbHOM CHCTEMBI OOpa3oBaHMs, KOTOpas TIO3BOJIIET HMHTETPHPOBATH
00pa3oBaTeNbHBIA NPOLIECC C PEaTbHBIMU YCIOBUSMH paOOThl HAa HPEANPUATHIX SHEPreTHYECcKOn
OTpaciid. DTU MEPONPUSITUS MOTYT ObITh pealn30BaHbI Ha YPOBHE 00pa30BaTENbHBIX YUPEKICHUI,
SHEPreTUYECKUX MPEIIPUATHH M TOCYJapCTBEHHBIX OPraHoOB; aJalTallud MEXIYyHapOAHOIO OIbITA
MOJrOTOBKU KaJIpOB B aTOMHOM 3HepreTuke K crneunduke Kazaxcrana no3BosisT MOBBICUTh KAYECTBO U
KOHKYPEHTOCIIOCOOHOCTh KaJIpOB JJIsl aTOMHOM SHEpreTUKH B paMkax unterpaunu B EADC.

Kanposeiit morennman Kazaxcrana sBisieTcsi OAHUM U3 KIIOYEBBIX (PAKTOPOB YCTOWYUBOTO
HKOHOMHUYECKOTO pOCTa, 0COOEHHO B KOHTEKCTE MHTETpaluu cTpaHbl B EBpazuiickuii 5KOHOMUUECKUI
coto3 (EADC). Pazputue u ontuMM3aius KaJpoBOro pecypca CTpaHbl HEMOCPEICTBEHHO BIMSET Ha
KOHKYPEHTOCIIOCOOHOCTh SKOHOMHKH B II€JIOM, OCOOEHHO B TaKMX CTPATErMYECKH BaXKHBIX OTPACIIX,
KaK 3HEPTeTHKa, CEJIbCKOE X03SIMCTBO, MPOMBILUIEHHOCTh U, B YaCTHOCTH, aTOMHAsl YHEPreTHKA.

OO6ue TeHaeHIMH B KaapoBoM moreHuuane Kazaxcrana. Kaaposbiil morennman Kaszaxcrana
MOXKHO OXapaKTepH30BaTh KaK JOCTAaTOYHO Pa3HOOOpA3HbIA, OJHAKO, KaK U B OOJBIIMHCTBE
pa3BUBAIOIIMXCS  CTpaH, CTAJKUBAIOUIMIICS €  psAIOM  BBI30BOB, TaKUX KaK  HeXBaTKa
BBICOKOKBJIM(UIIUPOBAHHBIX CIEMUATUCTOB B psJie KIIOUYEBBIX OTpaciei, BKJIOYas AaTOMHYIO
sHepreTuky. Ha nannslii MomeHT KazaxcraH mmeeT omnpeneieHHble AOCTHKEHHUS B OOpa3oBaHUU U
NOJArOTOBKE CHEIMAJIMCTOB JUIsI PBIHKA TpyJa, HO HEOOXOJUMBI 3HAUYUTENbHBIE YCHUIHUS JUIS
ycTpaHeHus Aeduunrta KBaTuuIupOBaHHBIX KapOB.

Ilo nawHbiM MuHucTepcTBa TpyAa M couuanbHoi 3amuThl PK, ob0mas uyuciaeHHOCTH
TpynocrnocoOHoro HaceneHusi Kazaxcrana Ha 2023 roj cocTtaBisieT OKOJO 9,5 MUIJIMOHOB YEJIOBEK,
4To cocTaBisieT 6onee 60% oT olIiero HaceneHus CTpaHbl. B To jxe Bpemsi, moka3aTenb 6e3padoTHIlbI
B Kazaxcrane Ha xonerr 2023 roma cocraBisn 4,9%, 9TO OTHOCHUTEIHHO HU3KO IO CPAaBHEHHUIO C
apyrumu ctpanaMu CHI' m EADC. OpnHako ciemyeT OTMETHTh, YTO B HEKOTOPBIX OTpPACIAX
HSKOHOMHKH, TAaKMX KaK BBICOKME TEXHOJOTMH M aTOMHas JHepreTuka, Habmojaercs IeUIUT
KBaJIM(ULMPOBAHHBIX CHEIHMAIUCTOB, YTO OTPAaHMUYMBAET BO3MOXHOCTHU JUISl POCTAa U PA3BUTHS ITHX
OTpacien.

KagectBo o00pa3oBanus © ypoBeHb KBamupukanmuu KaapoB. OmHOM U3 BaKHEUIIHUX
XapaKTepUCTHK KaJpOBOTO IMOTEHIMANa SBJSETCS KauecTBO 0Opa3oBaHUS U YPOBEHb KBaTM(PUKALUU
pabounx u cnenuanucToB. Kasaxcran 3a mocieqHue NecATUIETUS NpojeNal 3HaYUTENbHbIM MyTh B
YIIyUYIIEHUU CHCTEMBI 00pa30BaHus, YTO MO3BOJMIIO CYIIECTBEHHO MOBBICUTh YPOBEHb KBATU(pHKALIUU
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B 1enoM. OpHako, Kak OTMEYAalOT CHEHUATMCThl, CYILIECTBYIOT CYILIECTBEHHBIC pa3IMuds B
KB (pUKAK PaOOTHUKOB, 3aHATHIX B PA3TUYHBIX OTPACIISX.

CornacHo wuccnenoBanusiMm A.Ill. AxmeroBa, OCOOEHHO BBICOKHE IIOKa3zaTeld B 001acTu
o0pa3oBaHus HAONIONAIOTCS CPEAM MOJIOJIEKH, KOTOpasi MOIy4aeT Beicuiee obpa3oBanue. Ilpumepno
60% BBIIYCKHMKOB y4ueOHBIX 3aBefeHHil KazaxcraHa MMEIOT JUIJIOMBI O BBICHIEM HIIU
cpeaHecnenuaabHoM oOpasoBanuu. OnHako mpu 3ToM KaszaxcTaH NpOAOIKAeT CTAJKHBATHCA C
neuuTOM KBaTU(UIMPOBAHHBIX KagpOB B pANE BBICOKOTEXHOJOTUYHBIX KM HWHHOBAIIMOHHBIX
oTpacieil. B yacTHOCTH, B aTOMHOM SHEPreTUKEe YPOBEHb MOATOTOBKH CIELUATUCTOB HEIOCTATOUYCH
Uisi  obecrieuyeHusl JOJITOCPOYHOIO Pa3BUTUSL ATOrO CEKTOpa. OJTO CBA3AHO C OTCYTCTBUEM
HEO0OXOAMMBIX 00pa30BaTENIbHBIX TPOrPAMM M HEAOCTATOYHOU MOACP>KKONU OTpAciid Ha BCEX YPOBHSIX
— oT 00pa30BaHus 10 HAYYHBIX UCCIIEI0OBaHUI U pa3paboToK.

Takum 00pazoM, BONPOC MOATOTOBKH CHEIHMAIUCTOB I BBICOKOTEXHOJOTUYHBIX OTpacien
OCTaeTCsl OTHUM M3 CaMbIX aKTyallbHbIX sl Ka3axcraHa B KOHTEKCTE MHTErpaluu ¢ rocygapcrBaMu
EADC. Huzkuil ypoBeHb MOATNOTOBKM KaJIpOB B TaKUX 0O0JacTIX, Kak siiepHas SHEpreThka, He
MO3BOJISIET CTPaHE B IOJHOM MEpEe HCIOIb30BATh MOTEHLMAN, MPEJOCTABISIEMbId HHTErpaluen B
pamkax EADC.

KanpoBas moOunbHOCT, BHYTpH EADC. OmHMM H3 TIaBHBIX MPEUMYIIECTB HHTETPAlUH
Kazaxcrana ¢ apyrumm crpanamu EADC sBisercs TOBBIMIEHHE MOOWIBHOCTH palodeil CHIIBL.
KazaxcraH, uMmest BBICOKYIO JOJIFO TPYAOBBIX MHUIPAHTOB M3 COCEIHMX CTpaH, TakuxX Kak Kuprusus,
TamkukrucTan U Y30€KHCTaH, aKTUBHO HCIOJIb3YEeT BO3MOXKHOCTH TPYAOBOW MHUTpAIlMU B pPaMKax
EADC s penieHus KaapoBbiX 1e(UIIUTOB B PA3THYHBIX OTPACIISIX.

TpynoBast Murparus sBISICTCS BaXKHOH COCTaBISIONIEH (OPMUPOBAHUS KaJIPOBOTO MOTCHIIMATA
Kazaxcrana. Murpantsl u3 crpad EADC cocTaBisioT 3HAUUTEIbHYIO YacTh padoyeil CUIIbl B TaKUX
0TpacisiX, KaK CEeIbCKOe XO3SHUCTBO, CTPOUTEILCTBO U cdepa yciyr. OcoOeHHO BaKHO ITO JIsl TAKUX
pernoHoB Kazaxcrana, kak FOxubiii Kazaxcran, rae HaOnto1aeTcsi BBICOKUNA YPOBEHb MOTPEOHOCTH B
paboueil cuiie, a TakKKe B Pa3BUTUU DHEPreTUUYECKOM oTpaciu, riae KasaxcraH akTUBHO pa3BUBaeT
MIPOEKTHI C YYaCTUEM MHOCTPAHHON paboueil CHITBI.

Onnako B 00J1aCTU BBICOKOKBAM(DHUIIMPOBAHHBIX CIEIUATUCTOB, OCOOCHHO B TaKUX CEKTOpax,
KaK aToOMHasl SHepreThka, KazaxcraH cranmkuBaeTcs C MpoOJIeMON HETOCTaTOYHON MOOHIBHOCTU
BuyTpu EADC. Hecmorps Ha Bo3MoxHocTH, mpeaoctaBisemble EADC, mnepemernienue
BBICOKOKBAIM(DUIIUPOBAHHBIX KAaJPOB MEXKIY CTpPaHAMHU OCTAE€TCS OTPAaHHUYEHHBIM, YTO YCIIOXKHSET
3a/1auy pEIIeHUs] KaApOBBIX AEPHUIIUTOB B KIFOYEBBIX 001aCTIX, TPEOYIOUIUX CIEIHUATU3UPOBAHHOTO
0o0pa3oBaHUs U OMbBITA.

KanpoBsiii motenmnman B kiaroueBbix oTpacisx Kazaxcrana. OgHuUM U3 KITHOYEBBIX (PAKTOPOB,
BIUSAIONIMX Ha pa3BUTHE KaJApoBOro mnoreHnuana KaszaxcraHa, SBIsSETCA COCTOSHUE KaapoB B
CTPATeTMYeCKH BaXXHBIX OTPAaCisIX SKOHOMHUKH, TaKUX KaK DSHEPreTHKa, CEJbCKOE XO35UCTBO M
MPOMBIIIIJIEHHOCTb.

Ounepretuka. B Kazaxcrane HaOmromaercs 3HAUUTENbHBIA KaJApPOBBIA NeDUIUT B 0OIACTH
SHEPTETUKH, B TOM YHCIIC B aTOMHOW SHEpPTreTHKe. B HacTosIee BpeMsi B CTpaHe CYIIECTBYET AShUIIAT
KBATM(UIIMPOBAHHBIX CIEIUAIUCTOB B 00NacTH sAEpHON (U3MKH, ATOMHON WHXXEHEPHH U
AKCIUTyaTallul aTOMHBIX CTaHIMI. DTO CO3[aeT PUCKH JJIsl peau3allii MPOEKTOB B cepe aTOMHOU
SHEPreTUKH, TAaKMX KaK CTPOUTENIbCTBO HOBBIX ATOMHBIX JJIeKTpocTaHlMil. Ka3zaxcTtaH akTUBHO
paboTaer Haj pelieHHeM JTUX MpoOjeM, B TOM YHCIE 4Yepe3 MapTHEpCTBA C APYTHMMH CTpPaHAMU
EADC, 4to no3BoJISeT yAyUYlIUTh 00pa30BaTENbHbBIE U KaIPOBbIE MPOIIECCH B aTOMHOM dHEPreTHKE.

Cenbckoe XO034MCTBO W CTpOUTENbCTBO. Kazaxcran sBisieTCS OJHUM M3 KpPyHMHEHIIUX
NPOM3BOIUTENEH CeNbCKOXO03HUCTBeHHOW mponykiuu B LlentpanbHoit Asum. OpHako Ha QoHe
BBICOKMX TEMIIOB POCTa CEJIIbCKOXO3SMCTBEHHOTO IIPOM3BOJCTBA CYIIECTBYET MOTPEOHOCTh B
KBATM(UIIMPOBAHHBIX  KaApax s J(PGEKTUBHOTO YIPABICHUS CEIbCKUM  XO3SMCTBOM U
WCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJOTHUH. B 3TOM KOHTeKcTe phiHOK Tpyna Kazaxcrana akTHBHO
UCTIONB3YET TPYJIOBYIO MHUTpanuio u3 cocenHux crpan EADC mis pemieHus Aeuimrta KaapoB B
CEIBCKOM XO35IHCTBE.
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[TpomsineHHOCTD. [IpoGiiemMbl ¢ KaapoBbIM 00ecIeUeHHUEM CYIIECTBYIOT U B IMPOMBIIIJICHHOM
CeKTOpe, B YACTHOCTM B TOPHONOOBIBAIOIIEH M METaUTypruyecKold MPOMBIIIICHHOCTH, TI/Ie
UCTIOJNIb3YETCSI BBICOKOTEXHOJIOTHYHOE 000PYA0BaHNE U COBPEMEHHBIE METOIbI MTPOou3BoACcTBA. OMHON
M3 TJIaBHBIX 3aJa4d SABJIACTCA YJIYYIICHHUC KAa4YCCTBA MOATOTOBKH CIICHUAIMCTOB U IMOBBIIICHUC YPOBHS
UX KBUTM(HUKAIUY I paOOTHI ¢ HOBBIMH TEXHOJIOTUSMH.

KitoueBble nmokazatenu kaaposoro notennuana Kazaxcrana 3a 2022—-2024 ronpl npencTaBieHbl
B rpauke Ha pUCyHKe 1.
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Pucynoxk 1. KiiroueBbie mokasarenu KaJpoBOro noTeHIuana aroMHon sHepretrku Kazaxcrana (2022-
2024 rr.) (Uctounuk- [Iporpamma pazsutus odpazoBanust Pecny6nuku Kazaxcran (2019-2025 rr.))

CornacHo pucynky 1, obpazoBanue: okono 60% TpynocrnocoOHoro HaceneHusi Kaszaxcrana
UMEIOT BhICIIee oOpasoBanue. be3paborumna: Ha koHery 2023 roma mokasareib 0e3paOOTHIBI B
Kazaxcrane cocraBun 4,9%. Tpynmoas wmwurpamnus: KazaxcTaH akTHBHO HCIONB3YeT TPYAOBYIO
MUTparuio, ocooenno u3 crtpad Llentpanbaoii A3zun. Kaaposerit nedunut: ocoGeHHO OCTpo mpobdiemMa
HEXBATKU KBATH(DHUIIMPOBAHHBIX KaJIpPOB CTOUT B BBICOKOTEXHOJOTHYHBIX OTPACIAX, TaKUX Kak
aTOMHAasl YHEPTeTHKA.

Jlonst TpynocmocoOHOTO HAceJeHHsI C BBICIIUM OOpa30BaHMEM MOCTENIEHHO YBEIMYUBACTCS
Onarojgaps BHeApEeHHIO 0O0pa3oBaTeNbHBIX MpOrpaMM, Takux Kak «bojamak», U pa3BUTHIO
YHUBEPCUTETOB B pernoHax. 1o noMmoraer Kazaxcrany ynmydiiath KaapOBBIi MOTEHIHAN, OCOOCHHO B
KITIOYEBBIX OTPACiIAX 3KOHOMUKH. CHIDKEHHE YPOBHS 0e3pabOTHIIBI CBS3aHO C POCTOM IKOHOMUKH,
AKTUBHBIM pa3BUTHEM HH(PPACTPYKTYPHBIX TPOEKTOB U TIOBBIINICHHEM MPEANPUHUMATEHCKON
AKTUBHOCTH. ['0CyJIapCTBEHHBIC TTPOTPaMMBI IO TIOJICPIKKE MOJIOJICKH W JKEHIIMH Ha PBIHKE TpyIa
TaK)Ke CBITPaIH CBOIO POJIb.

Kazaxcrtan mpuBiekaeT TpyJI0BbIX MUTPAHTOB, 0COOCHHO U3 cTpaH LleHTpanbHON A3uH, 9TOOBI
BOCTIOJTHUTh HEXBAaTKy paOouell CHIIBI B TAKUX CEKTOpaX, KaKk CTPOUTEIHCTBO, CENIbCKOE XO3SIMCTBO U
npon3BOACTBO. OMHAKO 171 JOJTOCPOYHOTO PA3BUTHS HEOOXOAMMO CHIKATh 3aBUCUMOCTH OT
MUTPAIUH, YKPEIUISisi COOCTBEHHBIN KaJAPOBBIN MOTEHIIHAA.

BBICOKOTEXHOJIOTUYHBIE OTPACITH U KAAPOBBIA JeUITUT: HECMOTPS Ha PACTYIIYIO JOJO 3aHITHIX
B BBICOKOTEXHOJIOTUYHBIX OTPACIAX, KaJApPOBBIA AepUIUT ocTaeTcsl 3HAYUTENbHBIM. OCOOEHHO 3TO
KacaeTcsl aTOMHOM HEPreTUKH, TJie TpeOyeTCs BBICOKAsh KBATH(UKALUS CIICIIUATUCTOB. JlJIs pereHus
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po0JIeMbl BHEPSIOTCS 00pa3oBaTeNIbHBIE M TPEHUHTOBBIC MporpaMMbl. CpenHsis 3apaboTHas TuiaTa:
yBEJIMUEHUE 3apaOOTHOMN TIAThI B YHEPTETHKE CIOCOOCTBYET MPHUBICYCHUIO U yIEPKAHUIO KAJIPOB,
OJIHAKO COXpaHseTcs HEOOXOAUMOCTh MOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH 3apab0TKOB B CPaBHEHHUHU
C COoCeHUMH cTpaHamu. MHKeHepHOe 00pa30BaHKE: YBEIMUYCHUE YHCIIa BBITYCKHUKOB MHKEHEPHBIX
CHEIMAIbHOCTeH CBHUJETENBCTBYET O IIeJIeHANpaBlIeHHOW paboTe cuctemMbl oOpa3oBaHUS B
COOTBETCTBUU C MOTPEOHOCTSAMHU PBIHKA Tpynaa. OJHAKO OCTAIOTCS BBI3OBBI, CBSI3aHHBIC C Ka4ECTBOM
MOJTOTOBKU CIEIUAIIMCTOB.

Kazaxcran peMOHCTpUpYeT CTaOMIBHBIM MPOTpecC B PA3BUTUU KaapOBOTO TOTEHIMAA,
0COOCHHO B 0OPa30BaHMM M 3aHATOCTHU B BHICOKOTEXHOJIOTHMUYHBIX OTpacisax. OIHAKO /Ui TOCTHKEHUS
YCTOWYMBOTO POCTa HEOOXOIMMO PEHINTh MPOOJIeMy KaJIpoBOro AeUIMTa B KIIOUEBBIX CEKTOPAX,
TaKUX KaK aTOMHasi SHEpPreTuKa, 1 CHU3UTh 3aBUCUMOCTh OT TPYZAOBON MHUTPAILIUH.

Kanposeiii nortenmman Kaszaxcrana oOnamaer omnpeneieHHbIMH MPEUMYIECTBAMH, OJIHAKO
CYILIECTBYET psii MpoOsieM, OCOOEHHO B BBICOKOTEXHOJOTHMYHBIX OTpacisx. MHTerpauus ¢ Apyrumu
ctpanaMmu EADC OTKphIBa€T HOBBIC BO3MOXHOCTU IS MOOMIIBHOCTH pabodell CHIIbI, HO TaKke
TpeOyeT co3maHusi HOBBIX 00pa30BaTENbHBIX U MPO(ECCHOHATBHBIX CTAHIAPTOB, HANPABICHHBIX Ha
MOATOTOBKY CHEIUATMCTOB JIJIl BHICOKOTEXHOJIOTUYHBIX CEKTOPOB YKOHOMHUKHU.

WuTerpanmonnsie mporecckl B pamkax EBpasuiickoro skoHomuyeckoro corosza (EADC)
OKa3bIBAIOT 3HAUUTEIHHOE BIIMSHUE HA KaJPOBBIM IMOTEHIHAT CTPAH-YYAaCTHHUKOB, B TOM YHUCIIE U
Kazaxcrana. Ogna u3 BaxkHehmmx neneit cozpanus EADC — 3To co3maHue eMHOro phlHKa padodeid
CHJIBI, YTO TPEIOJIaraeT CBOOOJIHOE MEPEABMKCHHUE TPa)JaH, YIy4dlICHUE YCIOBUU JJISI TPYIOBOM
MUTpaluu U co3aaHue 3(¢PQGEeKTUBHBIX MEXaHM3MOB oOOMeHa Kaapamu Mexay crtpaHamu Corosa.
Bnusitnue sTHX mporieccoB Ha KaapoBbld MoTeHIMan KazaxcTraHa MHOTOIPaHHO M OXBATHIBACT Kak
MOJIOKUTENbHBIC, TAK U HETaTUBHBIE acTIeKThI (Tabnuma 1).

Tabnuma 1. BiustHue nporeccoB Ha KaapoBbeii noteHnuan Kazaxcrana

Ne | Acnexr Onucanue

1 | Veenuuenue MoOwibHOCTH | HTEerpamus  crnocoOCTBYeT CBOOOJHOMY — HEPEIBUKEHHIO
paOoueii cuibl B pamkax EADC | rpaxaad, mNpu3HaHWIO KBaTUGUKAMK M pOCTy dYHCTa

TPyIOBBIX MurpaHtoB B Kazaxcrane, dYro nOMOraer
BOCIIOJIHATh  AeUUIUT pabodyeld Ccuiabl B CTPOMUTEINIBCTBE,
CEJIbCKOM XO3SIIICTBE, TPOMBIIIJIEHHOCTH U YCITyTax.

2 | IloaroroBka KazaxcraH crankmBaeTcsd C HEXBAaTKOW CHEIUAINCTOB JUIS
KBaTM(UIIMPOBAHHBIX  KaapoB | aToMHO# sHepreTuku, UT, pobotorexuuku. EADC oTkpsiBaeT
ISt BBICOKOTEXHOJIOTUYHBIX | BOBMOXKHOCTH JUIsl oOMeHa 00pa3oBaTelbHBIMU pecypcamMu ¢
oTpacien Oosee pa3BUTBIMM B 3ToM TIulaHe crpaHamu (Poccus,

benapycs).

3 | BousHue — WHTErpamuu Ha | CBOOO/IHAs MMIpalsl yBEJIWYMBAET IMPOU3BOJUTEIBHOCTh U
TPYAOBYIO MUTPALNIO U | CTUMYJIUPYET ASKOHOMUYECKUH PpOCT, HO TaKXkKe YCHJIMBAET
9KOHOMMUECKOE yIpo3y «YTEUKH MO3T'OB» - OTTOKa
COTPYAHUYECTBO BBICOKOKBAJIN(DUIIMPOBAHHBIX CIIEUAINCTOB B O0Jiee pa3BUTHIE

crpanbsl EADC.

4 | Pomb roCyJIapCcTBEHHBIX | Peanu3yroTcs rocyaapcTBEHHbIE MPOrpaMMBbl AJIs MOJTOTOBKU
porpaMM M TIOJWTHKM B | KApOB B aToMHON sHeprernke, MT m npomslnuieHHOCTH,
peLIeHNH KaJpOBBIX MPOOIeM co3maloTcsi  oOpas3oBaresibHbIE  KJIAacTepbl W HAy4HO-

obOpasoBartenbHbIe IIEHTPHI ¢ yuacTueM ctpan EADC.

5 | IIpoGembr u BbI30BbI | COXpaHseTcs  HEpaBHOMEPHOCTh  PAa3BUTUS  KaJpOBOIO
KaJpoBOro  MOTEHIMala B | IOTEHLMaJa II0 pPETMOHAM, HEJAOCTAaTOYHAs HWHTErpanus
YCJIOBUSIX UHTETpALuU o0pa3oBaHUsl C MOTPEOHOCTMU SKOHOMHKH, UYTO TpeOyer

JAIbHEWIINX YCHUIMM AJI1 MaKCHUMAaJbHOTO HCIIOJIb30BAHUSA
BozMoxkHocTeit EADC.
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Takum oOpa3oM, HHTerpanMoHHble Mpouecchl B pamkax EADC OKa3bIBalOT 3HAYUTEIBHOE
BIIMSHME Ha KaJpoBblM mnoreHnuan Ka3zaxcraHa, Kak MOJOXHUTEIbHO, TaK M C ONpPEAeTICHHBIMU
BbI30BamMu. C onHO# cTopoHbl, KazaxcTan moigyyaeT BO3MOXKHOCTh YJIYYIIMTh Kaue€CTBO MOJITOTOBKU
CHEHUAJICTOB, PACUIMPUTH KaJpPOBBIA MOTEHIMANI B Psiie OTpaciell U MCIONb30BaTh IPEUMYIIECTBA
TPYIOBOW  MHTrpanuMy, ¢  JApyroil -  crajkuBaercsi ¢  npobiemamu  nedunura
BBICOKOKBIN()UITUPOBAHHBIX CHEIHUATUCTOB B CTPATETMYECKUX OTPACISAX M YIPO30W YTEUKH MO3TOB.
Pemenne »tux mnpoOiem TpeOyeT KOMIUIEKCHOIO TMOIXOJa, BKIIOYAIOUIEro B cels yIydlleHHe
cucTeMbl 00pa30BaHUs, Pa3BUTHE MEXKIYHAPOJHOIO COTPYAHMYECTBA M co3haHue 3(PQPEeKTUBHBIX
MEXaHM3MOB KaJIpOBOM MOIUTUKHU B paMkax EADC.

BsanmoneiicTBre 00pa30BaTENbHBIX YUPEKICHUNA U MPEANPHUIATUN OTPACIU SBISETCS OJHUM M3
KITFOYEBBIX (DakTOpOB 3(pPekTUBHOr0 (GOpMUPOBAHUS KAJAPOBOIO MOTEHIMANA, OCOOEHHO B yCIOBUSIX
unterpaiun  Kaszaxcrana B EBpasmiickuii skoHomuyeckuii coto3 (EADC). CobamancupoBaHHOE
COTPYJHUYECTBO  OOpa3OBaTENbHBIX  YUPESKICHUH C  MPOU3BOJACTBEHHBIMU KOMIIAHUAMU H
OpraHu3alUsIMH CIIOCOOCTBYET MOATOTOBKE KBAJTH(HIIMPOBAHHBIX CIIEIUATUCTOB, COOTBETCTBYIOIINX
NOTPEOHOCTSIM pealbHOr0 CeKTopa 3KOHOMUKUA. OJHAKO, HECMOTpS Ha 3HAYMUTEIbHBIC YCHIIHS,
CYLLECTBYIOIIME HEAOCTAaTKU B3aWMOJAEUCTBUSA MEXJIy Y4YEOHbIMHM 3aBEACHUSIMHM U HPEIIPUITUIMU
3aTPYJHSIOT pelIeHrue MpoOieMbl AeQUIMTa KaJpoB, OCOOCHHO B BBICOKOTEXHOJOTHYHBIX H
CTpaTEerMuecKd BaXXHBIX OTpacisX, TaKUX KaK AaTOMHas dSHEpPreTuka, MAaIIMHOCTPOEHHUE,
nH(OPMallMOHHBIE TEXHOJIOTUU U IPYTHE.

HecootBercTBHE 00pa3oBaTeNbHBIX MPOTPAMM MOTPEOHOCTSIM oTpacieid. OJHUM M3 OCHOBHBIX
HEJOCTAaTKOB B3aUMOJICHCTBUS MEXKIy OOpa3oBaTeNbHBIMH YUPSKICHUSIMU U MPEANPHUATHIMU
SIBIISICTCS HECOOTBETCTBUE YUEOHBIX MPOTPAaMM H TIOATOTOBKHU CIEIIHATIMCTOB TPEOOBAHUSIM PEATbHOTO
CEKTOpa 3KOHOMHUKU. B psnme ciydaeB yueOHBIE MpOrpamMmbl, pa3paOOTaHHBIE B YHHUBEPCUTETAX H
kotepkax Kaszaxcrana, He Bcerja akTyalbHbl M HE OTpPa)XarT IOTPEOHOCTH COBPEMEHHBIX
BBICOKOTEXHOJIOTHYHBIX OTpaCIIeH.

[Ipumepom Takoil mnpoOieMbl SIBJISETCd MOArOTOBKA CIIELMAIUCTOB B 00JIACTH aTOMHOMU
DHEPreTHKU U APYTUX BBICOKOTEXHOJOTMUYHBIX cep. AToMHas sHepreTHka B Ka3zaxcTaHe akTHUBHO
pa3BHBaeTcs, OJHAKO cuUcTeMa OOpa30oBaHUS HE BCErja yCIEBaeT 3a HOBBIMU TEHICHIMSIMH U
TpeOOBaHUSAMHU OTpPACIU. YPOBEHb HOJArOTOBKM CHEIMAIMCTOB B pPsjie CIy4yaeB HE COOTBETCTBYET
MEXIyHapOJHBIM CTaHAApTaM, YTO CAEPKUBAET POCT CEKTOpa M OTPaHMYMBAET BO3MOXKHOCTU JUISI
BHEJIPEHUSI NHHOBALIMOHHBIX TEXHOJIOTH.

[To MHeHHMIO HEKOTOPBIX HcciienoBaresneii, B yactHoctd C. P. AGABIKAaCUMOBOM, CYIIECTBYET
3HAUUTENBHBIN pa3pblB MEXy TEOPETHUECKUM OOyUYE€HHEM B By3ax U MPAKTUUECKUMHU TPEOOBAHUAMU
paboronareneii. OOpa3oBaTeNbHbIE YUPEKICHHUS 4aCTO HE MMEIOT JOCTATOYHOTO OIbITa U PECYpPCOB
JUIsL pa3pabOTKU aKTyalbHBIX HpPOrpaMM OOY4Y€HHS, COOTBETCTBYIOIIMX COBPEMEHHBIM BbI30BaM
OTpacien.

OtcyrcTtBUe  3(PPEKTUBHBIX  KaHAJIOB KOMMYHUKAllUM  MEXIy  yYHUBEpCUTETaMH U
npeanpustusiMu. Kpome Toro, HeA0CTaTOYHOE COTPYIHUYECTBO MEXKIY BY3aMH M NPEANPUATUSIMHU B
Kazaxcrane 3arpyanser oOMeH mHboOpMaIeil 0 MOTPEOHOCTIX OTpaciied B KaJpax U HEOOXOIMMBIX
KOMMeTeHIHsIX. YacTo MpeAnpusiTus He MPUHUMAIOT aKTUBHOE ydyacTHe B ()OPMUPOBAHUU YUEOHBIX
IporpaMM, HE OKAa3bIBAIOT BIMSHUS HAa Pa3BUTHE MPO(ecCHOHAIBbHBIX HAaBBIKOB CTYJIEHTOB, YTO B
CBOIO OuU€pe/lb MPUBOAUT K HEXBATKE MTPAKTUUECKOIO OIBbITA y BBITYCKHUKOB. B pe3ynbrare koMnanun
YacTO BBIHYXKJACHBI O0ydaTh HOBBIX pPa0OTHUKOB '"C HyJs", YTO MPUBOJAUT K JIOTOJHUTEIHHBIM
3aTpaTaM U CHH)KEHUIO MPOU3BOIUTEIBHOCTH TPY/Ia.

Jlnst yiIydiieHus: 3TOro B3aUMOJICMCTBUS HEOOXOAMMO co3/aTh Oojee 3(PPeKTHBHbIC KaHAIIbI
KOMMYHHKAIIUM MEXIy 00pa3oBaTeNbHBIMH YUPSKICHUSAMU W TMPEANPUATUSIMHU, YTO TO3BOJIHUT
ONEepaTUBHO pearupoBaTh Ha HU3MEHEHHs B clpoce Ha pabouylo CHWIy U KOPPEeKTHPOBAThH
o0Opa3oBaTeNbHbIE IPOrPaMMbI B COOTBETCTBUU C MOTPEOHOCTSIMU phIHKA. Takoil moaxo/ 1 mo3Boiui Obl
HE TOJBbKO TOBBICUTh KAauyeCTBO TOJATOTOBKM CHEIHAIMCTOB, HO M YCKOPHUTb IpOLECC HX
TPYAOYCTPOICTBA MOCIE 3aBEPILEHUS 00yUeHUs.

OtcyTcTBUE eauHOM TuIaTGopMbl AJiT OOMEHa ONMBITOM W 3HaHUAMH. Ele omgHOW mpobiieMoi
SBIIIETCS OTCYTCTBHE eAWHOW TuiatrGopmbl Juis OOMEHa 3HAHUSMU U OMBITOM  MEXIY
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o0pa3oBaTeNbHBIMU YUPESKICHUAMU U paboTomarensimu. B Kaszaxcrane moka He CymecTByeT
MEXaHU3MOB, TO3BOJIONUX 3(PPEKTUBHO CBA3BIBaTH cdepy o00pa3oBaHUS € HMHIYCTPUAIBHON
IPaKTUKOM Ha  ypoBHE, KOTOpbIH Obl o0ecrmeuyuBan  IOCTOSIHHOE  COBEPIIEHCTBOBAHUE
00pa30BaTeNbHbIX NIPOrpaMM B 3aBUCHUMOCTH OT H3MEHSIIOIIMXCS TEXHOJOTMH M 3KOHOMHUYECKHX
ycaoBuid. CyiecTByromuye miaTgopmbl, TaKUe KaK BBICTABKHM, CEMUHAPhI UM (POPYMBI, SBISIOTCS HE
JOCTAaTOYHO PETYJISPHBIMH M MAacCIITaOHBIMU JUIi TOTO, YTOOBI OXBaTHTh BCE ACIEKThI KaJPOBBIX
HOoTpeOHOCTEH B pa3HbIX CEKTOPaxX 3KOHOMHUKH.

Hexortopbie npeanpusitus, 0COOEHHO B BBICOKOTEXHOJIOTMYHBIX CEKTOpaxX, MOTYT HE HMETh
ONbITa B COTPYJHMYECTBE C By3aMH M HE BUAIAT B 3TOM HeoOxoauMoctu. B 1o ke Bpems,
o0pa3oBaTeNbHbIC YUPEXKICHUS YacTO HE UMEIOT MH(OpPMAIMK O HOBBIX Pa3pabOTKaxX M BHEIPSIEMBIX
TEXHOJIOTUSX, YTO NMPUBOJUT K (POPMUPOBAHUIO YUEOHBIX MPOrpPaMM, HE YUUTHIBAIOLIMX aKTyallbHbIE
WU3MEHEHUs B OTPaCIIsX.

Jns pemieHus 3ToM mpoOneMbl HEOOXOAMMO Ppa3BUBATh COBMECTHBIE MCCIEI0OBATENbCKUE
IPOEKTHl, Hay4yHO-00pa30BaTeNIbHBIC KJIACTEPhl, a TAKXKE HMHTETPHUPOBATH NPAKTUKY M TEOPHIO B
nporecce 00ydyeHus: cTy/eHTOB. Takke BaXKHO CO3JaTb MEXaHU3MBbl AJisi 0ojiee aKTUBHOIO y4yacTus
paboTonareneii B HAYYHBIX HCCIIEOBAHUSAX M Pa3pabOTKax, YTO MOMOXKET CHHXPOHU3UPOBATH yCHIIHS
00pa30BaHus U IPOU3BOJICTBA.

Huzkas creneHb BOBIEYEHHOCTH NPEINPUITHH B MOATOTOBKY KajgpoB. OJHUM M3 3aMETHBIX
HEJIOCTAaTKOB SIBJISIETCS] HU3Kasl CTENEHb BOBJICYEHHOCTH MPEIIPUATHI B IPOLIECC MOATOTOBKU KaJIpOB.
B crpanax ¢ pa3BUTBIMH pBIHKAMH TpyJa MNPEANPUATHS AKTUBHO YYacTBYIOT B pa3paboTke
00pa30oBaTeNbHBIX CTAHAAPTOB M KaJPOBBIX MpOrpamM, IMpPeloCTaBIsIOT Y4yeOHblE pecypcehl,
OpPraHM3yIOT CTaXUPOBKU JJIsl CTYACHTOB M BbIMYCKHMKOB. B Ka3zaxcrtane e MHoOrue mpeanpusarus
CUMTAIOT OO0y4eHHEe Kaapbl OOA3aHHOCTBIO HCKIIOUUTEIBHO OO0pa30BaTENIbHBIX YUYPEXKICHHH, 4TO
0cJ1abJIseT CBSA3b MEXAY TEOPUEH U PAKTUKOI.

OCOOEHHO 3TO CTAaHOBHUTCS OUYEBUAHBIM B OTPACIAX, TPEOYIOIIMX BBICOKOW KBaJM(UKALUH,
TaKUX KaKk aTOMHas JHEPreTHMKa M BBICOKHE TEXHOJIOTMH. B 3THX cdepax KIOYEBYIO pOJb B
MOArOTOBKE CHELUAINCTOB JOJDKHBI UI'PaTh HE TOJBKO YHHBEPCUTETBI, HO M CaMU IPEIIPUITHSA,
IPEIOCTaBIIsAA CTYJAEHTaM BO3MOKHOCTb MPOXOXKACHUS MPAKTUKH, YYacTHsl B PEaJbHBIX MPOEKTAX U
UCCIIEIOBAaHUM.

HexBaTka KBanM(QUIMPOBAaHHBIX IMpENOJaBaTENIed C MPAKTUYECKHUM ONBITOM. Takxke cieayer
OoTMeTHTb, 4T0 B KazaxcraHe HaOmogaercs AeUUUT mpenojaBaTeieidl ¢ pealbHbIM MPaKTHUYECKUM
ONBITOM paboOThl B KIIOYEBBIX OTPACiAX HSKOHOMHMKH, YTO 3HAYUTEIIBHO CHHXKAEeT KadeCTBO
00pa30BaHuUs B TEXHUYECKUX M MHXKEHEPHBbIX AucuuiuimHax. IlpenonaBarenu, paboraromiye B By3ax,
4acTO HUMEIOT TEOPETHUYECKYI MOJArOTOBKY, HO HE O0JIaJalOT JOCTaTOYHBIM OIBITOM paboThl B
peabHBIX YCIOBUAX NMPOU3BOJICTBA, UTO CKA3hIBAETCS HA KaUueCTBE OOYUCHHUS.

JUigs Toro 4ToObl YIYyYIIUTh CHUTYalHl0, Ba)XHO AKTHUBHO IPHUBJIEKaTh MNPO(PECCHOHAIOB U3
UHAYCTPUM K NPENOAaBaTEeIbCKON JEATENbHOCTH, a TaK)Ke CO3/1aBaTh YCIOBHUS JUIsl IMOBBIIIEHUS
KBaJM(HUKAIMY TIeJaroroB M UX afanTaliy K ObICTPO MEHSIOUIMMCS YCIOBUSAM PhIHKA TPYAA.

Huskas rubkxocte oOpa3oBarenbHbIXx mporpaMM. CoBpeMeHHbIE peanuu TpeOyioT oT
00pa30BaTeNbHBIX MPOrpaMM T'MOKOCTH U CIIOCOOHOCTH OBICTPO aAaNTHPOBATHCS K M3MEHEHUSM Ha
phIHKE TpyAa W B TexHonorusx. OnHako, oOpa3oBaTenbHble yupexjaeHuss Kazaxcrana uacto
CTAJIKUBAIOTCS ¢ MpoOieMoil M3nuiiHed OropoKpaTh3aluu Y4eOHBIX IMPOIECCOB M HEIOCTaTOYHOU
rMOKOCTH B KYpPpPHUKYyJIyMe. DTO OTPaHUYMBAET BO3MOXHOCTH OBICTPOrO pearupoBaHUS Ha 3arpoChl
OTpacJieBbIX paboTo/aTeNel, YTO IPUBOAUT K BBITYCKY CIIELMAIMCTOB, YbH 3HAHUS YCTAPEBAIOT YXKeE
yepe3 HECKOJIBKO JIET MOCIIe 3aBepIIeHUs 00yUeHHs.

Jlnia petieHust 3Toi mpo6sieMbl HEOOXOAUMO pa3padaThiBaTh U BHEAPATH CUCTEMBI IOCTOSHHOTO
OOHOBJIEHHSI 00pa30BaTENIbHBIX MPOrpaMM C Y4YeTOM M3MEHEHHH B TEXHOJOTHYECKOM U
HSKOHOMHUYECKOM JIaHAmadTe, a TaKkKe pacHIUpsATh B3aUMOJEHCTBHE MEXAY aKaJIeMHUYECKUM
COOOILIECTBOM U PEaIbHbIM CEKTOPOM SKOHOMHUKH.

Huzkasgs cremeHb  COTpyJIHHYECTBA  MEXAYy  00pa3oBaTeNbHBIMU  YUPSKICHUAMU U
NPEANPUATHSIMUA OTPACIIHU SBISIETCSA OJHOM M3 KIIOUEBBIX IMPOOsIeM B 00JIACTH MOATOTOBKU KaApOB IS
Kazaxcrana B ycinoBusix uHTerpauuu c apyrumu crpaHamu EADC. Jlnga npeononeHus 3THX
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HEJIOCTaTKOB HEOOXOJMMO cO37aTh 0ojee TECHYIO CBSI3b MEXAYy OOpa3oBaTeIbHBIM IPOLIECCOM U
pEaTbHBIM  CEKTOPOM JKOHOMHKH, VYIYYIIUTh KaHalbl KOMMYHHKAIIMM, AaKTUBHO BOBJIEKATH
MPEINpPUATHS B IOJTOTOBKY KaJIpOB, a TaKXKe MOBBIIIATh TMOKOCTh 00pa30BaTeIbHBIX MPOrPaMM. ITO
no3BoauT KazaxcraHy He TOJBKO pelIaTh KaJapoBbIe MPOOJIEMBbI, HO M A(PQPEKTUBHO HCIOIH30BATH
BO3MOXKHOCTH,  IHperocCTaBisieMble  HHTerpauumed B  pamkax EADC, 118  NOBBILIEHUS
KOHKYPEHTOCIIOCOOHOCTH CBOHMX OTpPACIIEH.

[IpoGnembr (opmupoBaHUS W pa3BUTHUA KAJAPOBOrO TMOTEHIMANa B ATOMHON SHEpreTHKe
Kazaxcrana cerogusi mpuoOpeTaroT 0coOyr0 akTyaabHOCTh Ha (JOHE MHTETPAIMOHHBIX MPOIECCOB B
pamkax EBpasuiickoro skoHomuueckoro cor3a (EADC). Pa3Butue otpacinu TpeOyeT HE TOJBKO
YBEJIMUEHUSI YWCIA CIEHUAINCTOB, HO M TMOBBIINICHUS WX KBATU(UKAIMHA 10 MEXKIyHAPOIHBIX
CTaHJapTOB, YTO OOYCIIOBJIEHO BBICOKMMH TpeOOBaHUSMHU O€30MaCHOCTH W WHHOBAIIMOHHOCTU B
aTOMHOU cdepe. AHanM3 IMOKazal, YTO KIIOYEBBIMH NPENSTCTBUAMHU OCTAIOTCS HECOOTBETCTBHE
00pa3oBaTeNbHbIX MPOrpaMM MOTPEOHOCTSAM OTPACIM, HEAOCTATOK MPAKTUYECKOTO OIbITa Yy
BBIITYCKHUKOB, CJIa00€ B3aMMOJICHCTBHE BY30B U MPEINPUATHH, a TaK)Ke HEXBAaTKa MpernojaBaTeie ¢
OTPACJIEBBIM OIIBITOM.

C yué€rom pacrymero untepeca ctpan EADC k sHepreTnueckod Koomepaluud U Pa3BUTHIO
MuUpHOro atoma, Ka3zaxcraH uMmeeT yHHKaldbHBbIE MEPCHEKTHUBBI CTaThb OAHUM W3 JIUJAEPOB B ITOM
cermenTe. OHAKO IS 3TOTO HEOOXOIMMO aKTHBHOE pedopMHUpOBaHHE 0Opa30BATEIBHON CHUCTEMBI,
BHEJPEHHE COBMECTHBIX NIpOrpaMM C BeIylIMMHU HayyHeiMH UeHTpamu EADC, co3nanue
WH/IyCTPHAIIbHO-00pa30BaTEeIbHBIX ~ KJIACTEPOB W PACHIMPEHHE BO3MOXHOCTEH MPAKTUYECKON
MOJITOTOBKU CIIEIUATHCTOB. TOIBKO KOMIUIEKCHBIE MEPHI TIO3BOJIAT 00ECIIEYUTh YCTOMUYHUBOE Pa3BUTHE
KaJpOBOT'0 MOTEHLMANA U yCUIUTh posib Ka3zaxcraHa Ha MEXyHapoJIHOH apeHe B 00JacTh aTOMHOMN
SHEPIreTUKU.

AKTYaJIbHOCTh TEMBI OMNPENEISAETCS CTPATETUYECKOW Ba)XXKHOCTHIO ATOMHOM SHEPreTHKH IS
SKOHOMHYECKOT0 pocTa Kazaxcrana u uHTerpanuu B eAMHOE SKOHOMHUYecKoe pocTpanctBo EADC, a
TaKK€ HEOOXOJUMOCTBbIO CBOEBPEMEHHOIO OTBETAa HA BBI30BBl IJIO0AJIBHON TEXHOJIOTMYECKOM
KOHKYPEHIIMH.
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COBPEMEHHBIE TEXHOJIOTI'MU SOKCIIVIYATAIUN ABTOMOBHWJIBHBIX 1OPOI’
B 3UMHEE BPEMS B YCJIOBUSAX CEBEPHOI'O KA3AXCTAHA

Kapabaesa Akmapan Kymamaeena

Maeucmpanm 2 kypca,

HAO «Topaiieeipos ynusepcumemy,

Pecnybauxa Kazaxcman, 2. [lagnodap

Hayunwiii pykosooumens: k.m.n. Caxanos /lapxan Kyanovikoeuu

AHHOTALIUA

B naHHOI cTatbe pacCMOTPEHBI COBPEMEHHBIE TEXHOJIOIMH 3UMHETO COJIEp’KaHUsl aBTOAO0POI B
YCIOBUSAX CEBEPHBIX PErMOHOB, BKItodas cucreMy RWIS (cucrema uHdopmamum o TOpOXKHBIX U
meteoycinoBusix). IlpoBeneH 0030p 3apyOeKHOTO OMBITA CTPAH C AHAJOTHYHBIMU KIMMATHYECKUMHU
ycioBusaMu — Punissnauu, Kanansl, [sennn, CIHIA. ITpencraBineHsl peKOMEHIALUU 110 BHEAPEHUIO
anemeHToB RWIS B Kazaxcrane. OueHeHbl mpeuMyIIecTBa TaKUX pPEIICHUIN: TOBBIIICHUE
0€30I1aCHOCTH JIBM)KEHUSI, CHIDKEHHE pacXoJ0B Ha peareHThl M ONTUMHU3ALUS pabOThl JTOPOKHBIX
CITy k0.

KitoueBbie cnoBa: RWIS, 3umHee conepxaHue, MHTEIEKTYalbHbIE CUCTEMbI, 0€30MacCHOCTS,
MeTeoMOHUTOpHUHT, CeBepHblii Kasaxcran.

Beenenne

B ycnoBuax KIMMaTHYeCKHMX OCOOEHHOCTEH CEBEpHBIX PETMOHOB MpoOJIeMa 3KCILTyaTalluy
aBTOMOOMJIBHBIX JIOPOT' B 3MMHHI NEpHOJ 3aHUMaeT KiroueBoe MecTo. OOMIIbHBIE CHEroMa/ibl, YacThle
3aMOpPO3KM ¥ 3HAYUTENBHBIC TEMIIEpPaTypHbIE KOJICOaHUS CYIIECTBEHHO BIMAIOT Ha JIOPOKHOE
HOKpBITHE, TPAHCHOPTHBIM MOTOK M Oe30macHOCTb. B cTpaHax ¢ CypoBBIM KJIMMAaTOM, TaKMX Kak
Kanana, @unnsunua u llBeuus, BHeApeHNE WHHOBAIMOHHBIX TEXHOJIOTMH 3MMHEr0 OOCITyKMBaHHS
JIOpOr TIOKa3aJ0 3HAYUTEIIBHOE CHIKEHHE OKCIUTyaTallMOHHBIX 3aTpaT M YJIy4lIEHHE KadecTBa
JIOPOKHON UHPPACTPYKTYPHI.

Hns Pecny6nukn Kaszaxcran, rae Oonblias 4yacTb TEPPUTOPHM HAaXOAMTCA B 30HE PE3KOIO
KOHTHHEHTAJBHOIO KJIMMaTa, BHEJPEHHE COBPEMEHHBIX TEXHOJOTMH CTAHOBUTCS HEOOXOAMMBIM
YCIIOBUEM TIOBBIIIEHUS HAJAEKHOCTH JOPOKHOW CETHM U CHIKEHUS aBapuiHOCTH. OpHako
OTPaHMYEHHOCTh MPUMEHEHUsI 3apyOeXHBbIX TEXHOJOrud TpedyeT HuX aJanTalud K MECTHBIM
YCIIOBUSM, UTO IOAYEPKUBAET aKTyaJIbHOCTh JAHHOT'O UCCIIEJOBaHMS.

AKTYalbHOCTh HCCIIEIOBAaHUS 3aKJIIOYaeTCsi B HEOOXOAMMOCTH MOBBIIEHUS 3()(PEKTUBHOCTU
COJIepKaHUsl aBTOMOOMJIBHBIX JOPOI B 3MMHEE BpeMs, OCOOEHHO B CEBEpHBIX peruoHax. Takue
texnosioruu, kak RWIS (Road Weather Information System), mmpoko NMpuMEHSIOTCS B CTpaHax C
CypoBBIM KiauMaTroM, Takux kKak Kanana, [lIBeumss m OuHnsHAMS, U JEMOHCTPUPYIOT BBICOKYIO
SKOHOMMYECKYI0 U 3KCIUTyaTannoHHYy0 3¢ddextuBHOCcTh. B PecnyOnuke Kaszaxcran BHenpeHwue
NOJOOHBIX TEXHOJIOTHI MO3BOJUT MOBBICUTH OE30MAaCHOCTh JBM)KEHUs, COKpAaTHThb 3aTpaThl Ha
o0ciyKUBaHUE T0POT U MUHUMHU3HUPOBATh BIUSHUE KIMMAaTa Ha TPAHCIIOPTHYIO HHAPACTPYKTYpY.

8

- 5955 = - e g 7§-"
Road Weather Information Systems (RWIS)
(doTo B3stTO C caiita https://www.campbellsci.com/rwis)
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enn n 3axa4n uccaer0BaHus

Lenbto pa®oTHI SIBJIIETCS M3YyYCHHUE U a/IalTalllsl HOBEUIIIMX TEXHOJIOTHNA SKCIUTyaTalluy 10por B
3MMHee BpeMs B YCIIOBHSX CEBEPHOIO PErHOHa, ¢ y4€TOM MEXAyHApOJHOIO OMbITa M HOPMATUBHOU
0a3pl Kazaxcrana.

OcHOBHBbIE 3a1auu:

1. IlpoBecTn aHanNM3 COBPEMEHHBIX TEXHOJOTHHA 3UMHEr0 OOCIY)KHBaHUS JIOPOT B CTpaHaX C
CYPOBBIM KIIUMAaTOM.

2. M3yuntp ombiT ucnoib3oBanus RWIS B crpanax ¢ aHaJOTMYHBIMHM KIMMaTHYECKUMHU
ycnoBusimu (CILLIA, Kanana, unnsanus, [serus);

3. IlpoBectn ananu3 mepcrnektuB BHenpenus RWIS na aBTomMoOmibHBIX noporax CeBepHOTro
Kazaxcrana.

4. TlpennoxuTh peKOMEHJAINU 0 MHiIoTHOMY BHeapeHuto RWIS Ha marucrpansx ceBepHBIX
peruonoB Ka3zaxcrana.

00630p 3apy0e:kHOT0 ONbITA

[IIBenns nenaer akUEHT Ha SKOJOTMYHBIX MeTodax obOciyxuBaHus pgopor. Ilpumep:
UCIOJIb30BAaHUE CMECH XJIOpUJAA KalbLUs C NPUPOAHBIMM MaTepuajaMH Ui 00pabOTKU J0pOr, YTO
CHI)KAET KOPPO31I0 aBTOMOOUJIEH U 3arpsi3HEHUE OKpYyXKatoulei cpebl. Takxke BHEAPEHBI TEXHOJIOTUU
aBTOMATMUYECKOTO YIPABJIEHUS paclpelielieHHeM MaTepuajgoB, 4YTO IOBBILAET TOYHOCTh U
HSKOHOMHYHOCTb.

@OUHISHIUSA H3BECTHA CBOEH TEXHOJIOTHMEH TmojorpeBa J0por, KOTopas IpeJoTBpallaeT
oOJieIcHeHNEe 3a CYET BCTPOSHHBIX CHUCTEM MporpeBa. JT0 0COOCHHO 3()(PEeKTHBHO HA MOCTax H
3CTaKajax, rJe pUCK 3aMep3aHusi Hanbosee BhICOK.

Hopgerus pa3zpaborana mporpaMmsbl 110 yCTOMUYUBOMY MPOSKTHPOBAHUIO M AKCILTyaTaI[H TOPOT
B YCIOBHAX BEYHOM Mep310Thl. OCHOBHOE BHUMAaHME YAEISIETCS HCIHOJIb30BAHUIO MHHOBALMOHHBIX
MaTepuaioB M KOHCTPYKLMH, KOTOpbIE IMPEIOTBPAILAIOT OBPEXKIECHUE JTOPOKHOIO MOKPBITUS MpU
3aMep3aHUU U OTTauBaHUM I'PYHTA.

Kanama aktuBHOo mpumensier cuctemy RWIS (Road Weather Information System) mus
MOHUTOPHHTa cOCTOsHUs Jopor. C HCMONB30BaHUEM JaHHBIX OT CHCTEM MH(pOpMalKU O MOroje Ha
noporax (RWIS) B crpane akTUBHO HccieyeTcsl BOIPOC MOBBIIMIEHHs 0€3011aCHOCTH Ha aBTOJ0pOrax,
BeZIETCS MOCTOSHHBIN cOOp IaHHBIX O MOT0/I€ Ha JOPOrax U CUEIJICHUS C TOPOTOM.

Cucrema unpopmaruu o mnoroae Ha goporax (RWIS) sBisercs ogHOM W3 caMbIX Ba)KHBIX
UHTEJUIEKTyallbHbIX TpaHcHopTHbIX cucteM (ITS) mna cOopa, aHamu3a M pacnpoCTpaHEHMS
uH(pOpMaLMU O MOT0JIe Ha I0POrax U COCTOSHUU MOBEepXHOCTH. MHpopmanus, nomyuenHas or RWIS,
UTrpaeT JKU3HEHHO BAXHYI0 pOJIb B TOM, YTOOBI MO3BOJHMTH YIOJHOMOYEHHBIM OpraHaM u
00CITyKUBAIOLUM OpPraHu3alysIM NPUHUMATh 0OOCHOBAHHBIE ONEPATUBHBIE PEIICHUs 10, BO BpeMs U
MOCJI€ CEPhEe3HBIX IMOTOJAHBIX SIBJIEHUM, 4TOOBI O00ECHEeUYUTh YyIydlleHHEe Oe30MacHOCTH TOPOKHOTO
JBUKEHHS, MOOMJIBHOCTH M ONepallioHHON 3()(HEKTUBHOCTH, OCOOEHHO B PETHOHAX, CTAIKUBAIOIINXCS
C HeOJaronpusATHBIMHU TMOTOAHBIMU YCIOBUSAMHU. [IpenoctaBisisi OOHOBIEHHS O MOToJe Ha JOpPOrax u
COCTOSTHUM B peallbHOM BpeMeHHM, naHHble RWIS momoraioT mupokoi oOmecTBEeHHOCTH MPUHUMATH
000CHOBaHHBIE PELICHUS OTHOCUTEIBHO CBOMX MapIIPyTOB U CIOCOOOB nepeaBmkenus [1].

RWIS (Road Weather Information System) mnpenacraBiser co00i  COBOKYITHOCTH
ABTOMATHUYECKUX METEOCTaHIIMH, CEHCOPOB JOPOKHOTO MOKPBHITUS, KaMep BHUACOHAONIONEHHUS U
LEHTPaIN30BaHHOTO MTPOrPaMMHOT0 o0ecreueHus, 00beTMHEHHBIX B €IMHYI0 CUCTEMY MOHUTOPHUHTA.

JlaHHBIE COBpPEMEHHBIE CHCTEMbl MH(POPMHUPYIOT MACCAXKUPOB, MPEAOCTABISAIOT BOJUTEISAM U
orepaTopaMm aBTomapkoB JnaHHble RWIS, Bkitouas akTyanbHble MpeaynpexacHus o0 HW3MEHEHUU
MOTOJTHBIX YCIIOBH. DTa crcTeMa MO3BOJIMT AUCIIETYepaM aBToMarucTpainei ucnoias3osats RWIS s
obOecrieueHus OezomacHOro U OecriepeOOMHOTO  JIOPOKHOTO  JBUIKEHHS, CBOEBPEMEHHOIO
pearupoBaHus, 3(G(GEKTUBHOIO BBHINOJIHEHUS pPabOT B 3uUMHee Bpems (yOopka cHera, Oopwrba c
obnenenenueM u 1.1.). [lpumep s3ppextuBHOCTH:

- YMeHblIeHHe pacxo/ia MPOTUBOOOIIECHUTENbHBIX MaTepuanoB Ha 20—-30%.

- CHMKeHUE 3aTpaT Ha 00CiykuBanue nopor Ha 15%.

92



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

Kpome Toro, B Kanase uHCHONB3YIOTCS JKHIKOCTHBIE AHTHOOJICICHUTENFHBIE MaTepHalbl,
KOTOpPbIE HAHOCATCS Mepe]l HadyaJloM OCaKOB, YTO TO3BOJISIET PEAOTBPATUTH 00pa30BaHUe HAJIEIH.

B Kanane, rae 6onee 200 meteoctanmuii RWIS oxBaTbiBalOT mMaructpainv, BHEAPECHHUE TaKUX
CUCTEM I103BOJIWIIO CHM3UTH KojndecTBO aBapuil Ha 20-30%. OUHIAHIUS NPUMEHSET IPOrHO3HBIE
RWIS, unTerpupoBanHbie ¢ TUCHETUYEPCKUMHU IyHKTaMH, 4TO 00ecredyrBaeT TOYHOE IUIaHWPOBAHUE
IPOTHBOTOJIOIETHON 00pabOTKH.

[Berust BHenapuna RWIS B coderaHnn ¢ aBTOMaTHYECKHM YIIPABIECHHUEM CHETOYyOOpPOYHOM
TEXHUKOW. OTO MPUBEIO K CHUKEHUIO 3aTpaT Ha oOciyxuBaHue Ha 18% wu yBenuueHUIo
Koa(durmenta 6€30MaCHOCTH JIBHIKCHHS.

st Gonee moapoOHOTO paccMOTpeHUs: HHPOPMUPOBaHHS U MpHHLIUIA padoThl cucremMbl RWIS
PacCMOTPUM CHCTEMY JOPOXKHOM | rmoroiHoi nHbopmanuu mrara Munnecora CIIA.

Munnecorta sBisiercst caMbiM ceBepHbIM mTaToM CIIIA nocne Ansicku. @opmanbHO CEeBEpHBIE
rpanuilbl mtatoB BammHrron, Aitgaxo, Monrana, CeBepHas Jlakota 1 MunHecoTa npoxoast mo 49
napaiueny, o0pasysi pOBHYIO JIMHHIO aMepUKaHO-KaHaICKO# rpanuiibl. OHaKO UMEHHO B MuHHecoTe
uMeeTcsl Tak HasbiBaeMblil CeBepo-3amafHblii YToldl — MalleHbKH Y4YacTOK TPaHUIIbI, 3aXOMSIIUN
CeBepHee TOi JTMHUU MTpUMepHO Ha 43 kunmoMeTpa. OH-To U enaer MUHHECOTY CaMbIM CEBEPHBIM H3
«KOHTUHEHTANbHBIX» ITaToB. [Inomans Munnecotsl paBHa 225 181 km? (12-mecTo cpeau Apyrux
HITaToB), 4TO cocrasiseT 2,25 % ot tepputopuu CILIA. Ha BonHyto noBepxHocTb npuxoaurcs 8,4 %
tepputopun mrara [2]. s cpaBuenust miomanb CeBepo-KaszaxcraHckoit 00gacTH COCTaBIISET
123 200 xm?, [TaBnomapckoii obmactu 124 755 km?.

Knumar mtata MuHHecoTa — BIQXHBI YMEpPEeHHbI KOHTHHEHTaNbHbIN. Pa3bpoc Mmexmy
OTMEYEHHBIM 32 HCTOPHUIO HAOIOICHHSI TEMIIEPATYPHBIMA MaKCUMYMOM M MUHUMYMOM cocTaBiser 97
°C, ot =51 °C (otmeueH 2 deBpansa 1996 roga) no 46 °C (ormeuenst 29 utons 1917 roxa u 6 utons
1936 roga). B MunHecoTe pacnoioxKeHo, Kak CUATAETCs, CaMOe€ XOJIOAHOE MECTO B KOHTUHEHTAIILHOM
yactu CHIA — «xonoaunsHuK Haium», ropon WurtepusurHin-@omnc. CpenHerogoBoe KOIHMYECTBO
ocankoB Konebiercs oT 48 mo 89 cM. 3acyxu mpoucxosaT kaxapie 10—50 ner.

[To nanHBIM ¢ oUIMATBFHOTO caiiTa TpaHCMOPTHOTO AemapTameHTa mrata Munnecora CIIA,
MOMHMMO TMOBBIIIEHUS 3(P(EKTUBHOCTH BBHINOJHEHUSI pabOT B 3MMHEe BpeMsi (CBOEBpEMEHHas u
PKOHOMHMYHas yOopka cHera, OopbOa ¢ oOieneHeHHeM, HHGPOPMHUPOBAHHE MACCAXKHUPOB,
MpPEOCTaBIEHHE BOAMUTENIIM U oOImeparopaMm aBTomapkoB naHHbIX RWIS, Bkiouas akTyanbHbIE
npeaynpexaeHuss o0 W3MEHEHMM MOToJHBIX YCiIoBHi), AaHHble RWIS wucnone3yroTcs Takke B
TE€YEHHE BCEro rojaa A HOAAEPK KA HHPOpMAIMOHHOM cuctembl 511 i myTelmecTBEHHHMKOB,
OPUMEHEHHUsS TepOMLUAOB, Ppa3METKH JOPOXKHOTO IOKPBITHUSA, YIPABICHUS WHIUAEHTAMU U
oIpeziesieHus: CPOKOB IIPOBEAECHUS padOT MO 00CTYKUBAHUIO U CTPOUTENLCTBY J0opor [3].

Hanneie RWIS cocrosT u3 nHbopmannu 13 Tpex OCHOBHBIX 00J1acTei:

- nHpopMalMs O MOBEPXHOCTH M aTMocdepe B pexuMe, OJU3KOM K peaJbHOMY BpPEMEHH,
npenocrasisercs 93 yaaneHHbIMU MyHKTaMU cOOpa JaHHBIX;

- nopoOHast MH(OpPMAIHs O MPOTHO3€ MOTObl U COCTOSHUS TTOBEPXHOCTH;

- JaHHBIE PaJapOB U METeoposoruueckas nHpopMalus, MOCTYMNaIas U3 MPaBUTEIbCTBEHHBIX,
KOMMEPUYECKHUX Y YHUBEPCUTETCKUX UCTOYHHUKOB.

B coBokynHocTu 3Ta nHOpMaius o0ecreunBaeT TOYHOCTh U JIeTaIU3alii0, HEOOXOJUMbIE JITs
3 PEKTUBHON JKCILTyaTallMd U OOCIy>KHBAaHUS TPAHCIIOPTHOW CHUCTEMBI IITaTa. XOTs 3Ta cHcTeMa
IpelHa3HayeHa B TEPBYIO Odepeab JJIsi BHYTPEHHETrO HCIOJIb30BaHUS, JOCTYN K HMH(OpMaLHMHU O
MIOT0JIE U COCTOSIHUU JIOPOT OTKPBIT JUIsl OOIIIECTBEHHOCTH, €CJIM MTO3BOHUTH M0 HOMepy 511 nnum 3aiitu
Ha caiT 511mn.org [3].

Taxke Ha JAaHHOM calTe JIOCTYNHA JUId MPOCMOTPAa B pPEXHUME pPEaTbHOr0 BpPEMEHH Kapra
TPAHCIIOPTHOM CETH IITAaTa C YyCTAHOBJIEHHBIMU METEOCTAaHIUSIMHU.
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Ha nannoii kapTe yka3aHa mnoJpoOHas akTyajdbHass HMH(OpPMAIMs O MOTOJHBIX YCIOBUSX,
COCTOSIHUU JIOPO’KHOT'O TOKPBITHSI, YCIOBUS BOXKIACHHS U T.1. MeTeocTaHIIMM CBA3aHbI C KaMepaMu
BUICOHAOIIOIEHUS U LIEHTPAIU30BaHHBIM MIPOrPAaMMHBIM OO€CIeYeHHEM, OOBEINHEHHBIX B €AUHYIO
CUCTEMY MOHMTOPHHTA.
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00630p uccnenoBaHUM.

O030p Hay4HOH JIUTEPATYPHI IO JAHHOH T€Me BKIIIOYACT B c€0s P/ KIIIOYEBBIX HCCICAOBAHUN U
nyOnuKanui, N3y4aronux pa3InyHble aClIeKThl ’TON MPOOIEeMBbI.

1. B uccnemoranuu Ding, X.; Kwon, T.J. «Winter Road Friction Estimations via Multi-Source
Road Weather Data—A Case Study of Alberta, Canada» mpoBOIHMTCSI OLIEHKA TPEHHUS, UCIIOIb3YS
JaHHBIE OT cTaroHapHBIX RWIS, KoTOphIe ycTaHOBIIEHBI JalleKo APYT OT JIpyra, OCTaBisis OOJbIINE
obOmactu 6e3 HaOmoneHHs. UToObl 3aloNHUTH NPOCTPAHCTBEHHBIE MpoOenbl, OblT pazpaboTaH
MHTEPIIONATOP KPHUTHHTA JUIS CO3JaHUS HEMPEPHIBHOM KapThl TPEHUS. YPOBHH PHCKAa CKOJB3KOH
JOpOrH ObUTM KJacCU(UIIMPOBAHBI Ui MPEIOCTaBICHUs 0030pa JOPOKHBIX YCIOBHUH uepe3 KapTy
npeaynpexaeHust o pucke. [IpenyokeHHbIi METOx ObLT OLIEHEH Ha BHIOPAHHOM CETMEHTE IIOCCE B
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AnnOepre, Kanana. Pe3ynbraTsl MOKa3bpIBaloOT, YTO MOJIENHU, pa3pabOTaHHbIC B JAHHOW paboTe, MMEIOT
BBICOKYIO TOYHOCTb (93,3%) B olLleHKE TpeHUs M HIAECHTH(PHUKAIMH OMACHBIX JOPOKHBIX CETMEHTOB C
MOMOIUIbIO IIBETHOW KapThl PUCKA. YUUTHIBas €ro BBICOKYIO MPOU3BOJUTENLHOCTb, pa3padoTaHHas
MOJIENIb MUMEET MOTEHIMAN I IIHPOKOMACIITAOHOTO BHEAPEHHs, YTOOBI CIIOCOOCTBOBATH Ooiee
s dextuBHBIM yeayram WRM, a Takxke ynydimuTh 0€30MaCHOCTh U MOOMIIBHOCTD MYTEIIECTBYIOIMINX
[4].

2. B uccaenoBannu Liuhui Zhao, Steven I. Chien, Xiaobo Liu, Weisong Liu «Planning a road
weather information system with GIS» paccmartpuBaeTcst nuHeiHas MoIenb Ui ONpPEICICHHS
ONTUMaIBHBIX MecTomojoxkeHnii RWIS ¢ yderom Tpex kpuTepueB BbIOOpa: MOrojaa, IOPOKHBIC
YCIIOBHS U PACCTOSIHUE JI0 cymiecTByrommx craniuii RWIS, 4to M0oXHO HCTI0JIb30BaTh PH BHEAPEHUH
u ucnosibzoBanuu cucrembl RWIS B Kazaxcrane [5].

3. B wuccaenosanum Biswas, S., Kwon, T.J. «Strategic Planning for Equitable RWIS
Implementation: A Comprehensive Study Incorporating a Multi-variable» paccmarpuBaeTcs MeTOxq
ONTUMU3AIMHA pa3MEIIeHUs] CTaHIMA HMHGOPMAIIMOHHBIX CUCTEM JOpoxHON mnoroasl (RWIS),
packpbiBas CIOXKHYIO MHOTONApaMETPUYECKYI0 CEeMHBapuUoOrpaMMmy, KOTOpass OJHOBPEMEHHO
YUUTHIBAET HECKOJIBKO JKM3HEHHO BaXKHBIX II€PEMEHHBIX JOpOoXHOW moroasl. Ilpensiaymue
WCCJIEIOBaHMSI B OCHOBHOM COCPEIOTOYMBAINCH HAa aHANM3€ C OAHOW MEpPEeMEHHOH, GoKycupysch Ha
temneparype nopoxkHoil nosepxHoctu (RST). JlanHoe uccienoBaHue yCTpaHsSiET 3TOT HEIOCTATOK,
BBOJSI CTPYKTYPY, KOTOpasi HHTETPUPYET HECKOIbKO KPUTHYECKH BA)KHBIX IMOTOJHBIX MEPEMEHHBIX B
CTPYKTYypy pacnpeneneHus wMectonosnoxenuid RWIS. Ortor HOBBIH moaxon obecrieuyuBacT
cObamaHCUpOBaHHOE U crpaBeuBoe pacnpeaeneHue RWIS mo 30HaM u cornacyer cethb ¢ pailoHamy,
MOJIBEP)KEHHBIMU  JIOPO’KHO-TPAHCIIOPTHBIM ~ IIPOMCHIECTBUSIM, W pallOHAaMM C  BBICOKOH
HEOIPEeICICHHOCThIO Ha puMepe mrata MaH [1].

4. B uccrnenosanuu Biswas, S., Kwon, T.J. «Development of a Novel Road Weather Information
System Location Allocation Model Considering Multiple Road Weather Variables over Space and
Time» mpeacTaBiseTCs YCOBEPIICHCTBOBAHHBIM IMOAXOJ K IJIAHWPOBAHUIO CETH JIOPOXKHBIX
MeTeoposioruueckux uHdopmannonusix cucreM (RWIS), paspaborana MeTomoa0rnyeckas OCHOBA JIJIst
onpezeNieHusl ONTUMAIbHBIX MecT pasmenieHuss RWIS nyrém mnTerpamuu nByx oOnactei aHanusa:
IIPOCTPAHCTBEHHOM M BpeMeHHOM. Ha mpumepe KOHKPETHOrO cilydas IIOKa3aHO IPUMEHEHHE
IPEJIOKEHHOTO METOJla C HCIIOJIb30BaHMEM TpEX BakHeHmMX nepeMeHHbIX RWIS: Temnepartypbt
BO3/yXa, TEMIIEPATYPbl JOPOKHOTO MOKPBITHS M TEMIIEpaTypbl TOUKH pOChl. C MOMOIIBIO 3TUX TPEX
MEPEMEHHBIX MPOBOAUTCS PsJ N€OCTaTUCTUYECKUX AaHAIW30B BapuOTpaMM JUIsl TOCTPOEHUS €AMHOMN
IPOCTPAHCTBEHHO-BPEMEHHON MOJIeNIN, Ha3bIBa€MON COBMECTHOM BapHOTpaMMOM, KOTopasi CriocoOHa
COXpPaHSTh KaK MPOCTPAHCTBEHHbIE, TAaK U BPEMEHHbIE aCNEKThl. [Ipe/iosKeHHbI METO] paciiupsieT
paHee pa3paboTaHHyIO Mojenb pacnpeneneHus wmect s RWIS 3a  cuér yuéra kak
IPOCTPAHCTBEHHBIX, TAaK U BPEMEHHBIX KOMIIOHEHTOB MHOXKECTBa NEPEMEHHbIX. Pe3ynpTaThl 3TOro
aHaJIM3a MOKAa3bIBAIOT, YTO ONTUMANIBHOE pactosiokeHne RWIS cuiibHO 3aBUCHT OT IpOCTPaHCTBEHHO-
BPEMEHHON aBTOKOPPEJSLMOHHON CTPYKTYphl HHTepecyrolled Hac nepemMeHHou. CrenoBaTelbHO,
pEllIeHUsT 10 OIpPEAEICHUI0 MECTOINOJIOKEHNS, IIOJIyYEHHBIE C MCIOJIb30BAaHUEM J3THUX TPEX
MEPEeMEHHBIX, OTJIMYAlOTCd Jpyr OT JApyra. Pa3nuuus Mexay pemieHUsMH 110 OIpe/eeHHI0
MECTOMOJIOKEHUS, MOTy4eHHBIMH € TomoIbio RWIS, 6pu11 TOTTOTHUTENBHO KOTMYECTBEHHO OLEHEHBI
C MTOMOUIBIO MHJIEKCa MMPOCTPAHCTBEHHOI'O CXOJICTBA, KOTOPBIM HCIOIb3YeTCs ISl U3MEPEHUs! CTENEeH!
IIPOCTPAHCTBEHHOTO CXOJACTBA MEKIY pa3IU4YHbBIMU II€pEMEHHBIMH. B 1memom pe3ynbTarsl,
MIOJIyYEHHBIE B XOJI€ ITOTO0 HCCIENOBAHUS, MPEIOCTaBAT CHEHUAIUCTaM 1o ImaHupoBaHuto RWIS
Ooiee MONHYI0 U OOOCHOBAHHYIO CTPATETHIO ONPEACICHHS MECTOMOJIOXKEHUS M MOTYT CIYyXHTb
MHCTPYMEHTOM MOJJEPKKU MPUHSITUS PEIIEHUH IPU JOJITOCPOYHOM IutaHupoBaHuu cetu RWIS[6].

5. B uccnenoanmnu Simita Biswas, Davesh Sharma, Tae J. Kwon Safety Impact Assessment of
Optimal RWIS Networks—An Empirical Examination paccmarpuBaeTcss M KOJIUYECTBEHHO
OLIEHUBAETCA TOJb3a OT onTtuMusnpoBaHHOM ceth RWIS u To, kak 3Ta monp3a BIMSET Ha
0€301acHOCTh JIOPOKHOTO JBMKeHus. lIpeacraBneHHas 37ecb METOJOJIOIMYECKasi OCHOBA OMMpPAETCs
Ha TPEIBIAYIINX pa3paboTKax aBTOPOB B obiactu pacnpenencHus craniuii RWIS, roe B xauectse
nokasarensi 3(Q()eKTHBHOCTH MOHUTOPHUHIA MOKPBITHS HCHOJIB3YETCS AUCHEPCUsl KpUTHHTa. B 3TOoM
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WCCJICIOBAaHUM  TIpEIJIaraeTcss HCMoiab30BaTh WHACKC TOKpeITUs cetn (NCI) s oueHku
npousBoguTenbHOCTH ceth RWIS W KonmdecTBeHHOW OmEeHKH e€ BIUSHUS Ha 0e30MacHOCTh
JIOPOXKHOTO JBMKEeHUS. Ha OCHOBE pe3yJibTaToOB, OJYYCHHBIX B X0OJI€ ATOTO MCCIICIOBAHUS, TOPOKHBIC
CITyOBI ¥ CIICIIUAITUCTHI 10 TuTaHupoBaHUO RWIS MOTyT cocTaBUTh MpeACcTaBIeHUE O BOZMOKHOCTSIX
ONTUMHU3HPOBaHHOK cetd RWIS, 4To momMokeT WM paciupuTh OXBAaT MOHUTOPUHIOM M TOJYYUTh
KOJIMYECTBEHHOE TPEJCTABICHUE O MMOTCHIMAIHLHOM BIHMSHHHM CETH Ha O€30MaCHOCTH JOPOKHOTO
JBYOKeHUs [7].

OneIT 3UMHErO COJICpPXKaHUS JIOPOT 332 PyOEKOM IMOKA3hIBAET, YTO COOJIIOJICHHE TpeOOBaHUN
CTaH/JIapTOB BO3MOXKHO TPU BBIOOPE ONTHUMATBHBIX CTPATETHil pa0dOT M HCIOJB30BAHUU HE TOJIBKO
TEXHOJIOTHI JIMKBUJAIIMU 3UMHEH CKOJIB3KOCTH, HO M TEXHOJIOTMH MPOPUIAKTUKUA €€ 00pa3oBaHMS.
st aTOro cOOp MOrOAHOW W JAOPOXHOW WHQOpMAIHH, €€ 00paboTKa, TPOrHOZHPOBAHUE COCTOSHUS
JIOPOKHOTO TIOKPBITUS W TPHHATHE PEIIEHUS O BBIOOPE TEXHOJIOTMH paldOT MPOU3BOIATCS
MPAKTUYECKH B PEXKUME PEaTbHOTO BPEMEHH. 3a TOCJICIHUE /1B JCCATUIICTHSI HAKOMUICS OOJBIION
MIPAKTUYECKHH OTBIT PEIICHUS TaKKX 3a/1a4 32 PyOeKoMm.

B EBponeiickux crpanax u B CIIIA He0OX0AMMOCTb peLIeHHs 33a4 ONIEPATUBHOIO YIPaBIEHUS
3UMHHUM COJIepKaHUEM JOPOT ONPEICIIASTCs TAKMMH acClIeKTaMH, KakK:

* HETPEPHIBHOCTH M CKOPOCTH ABMKEHUS, €T0 O€30MaCHOCTb;

* 5JKOHOMHYHOCTh pa0bOT MO COJIEPIKAHUIO;

* OXpaHa OKPYXKaLIEH CPeIbl;

* o0ecrnieyeHue Bceil He00X0 MO MHGOPMAIIMEH MTOIb30BaTeIeH JT0POT.

[Ipu sTOM TOANEPKHUBAIOTCS W PA3BUBAIOTCA CJCAYIOIMINE MPUOPUTETHBIE HaIpaBJICHUS
MOJIMTUKU B YNPABICHUH aBTOMOOMIBHBIMU I0POTaMHU:

* COBEpIICHCTBOBAHUE CTAHJAPTOB HA 3UMHEE COJEPIKAHUE JIOPOT;

* Pa3BUTHE TEXHUKHU M TEXHOJIOTHI MPOU3BOJICTBA PadOT;

* CIICIIMAIM3UPOBAHHOE JOPOKHOE METEOPOIIOTHIECKOE 00ECTICUCHUE;

* pa3paboTka perjaMeHTa IPOM3BOJACTBA pabOT IO COJAEPKAHWIO B 3aBUCUMOCTH  OT
CJIOKUBIIIUXCS WU O’KUJTAEMBIX TTOTOIHBIX YCIIOBHIA;

* HCIIOJIb30BAHKE B MpoOIIeccax yIpaBieHUs] HHPOPMAIIMOHHBIX TEXHOIOTHIA;

* o0y4deHue nepcoHana.

Takum 00pa3om, crenuaIN3upPOBAHHOE JOPOKHOE METEOPOIIOTUYECKOE OOECTieueHue BXOIUT B
COCTaB TMPHOPUTETHBIX HAIpPaBJICHUN pPA3BUTHUS ONEPATUBHOIO YMPABJICHHUS 3UMHUM COJCpPKAHUEM
JIOPOT U SIBJIETCSI HEPEMEHHBIM YCIOBUEM €T0 COBEPIICHCTBOBaHMS. Kak MOKa3bIBa€T OMBIT 3UMHETO
coJIepKaHusl JOpPOT 3a pyOe)oMm, TOJHKO CHCTeMa IOT0JTHOTO MOHHUTOPWUHTA M OIEHKA COCTOSIHHS
JIOPOKHOTO MOKPBITUSL HA €T0 OCHOBE MO3BOJISIOT MEPENTH K IeIeHANIPaBICHHOMY BBIOOpPY CcTpaTeruit
paboT Tmpu 3UMHEM COJACP)KAHUU JOPOT U MPEBEHTUBHBIM MEPOIPHUSATHIM IPU YIpo3e 00pa3oBaHUSA
CKOJIb3KOCTH Ha MOKPBITUH.

CocTosinne Bonpoca no MereoMOHUTOPUHTY B Ka3zaxcrane.

Exeromno B PecmyOnmke KazaxcraH, cOrjlacHO CTaTHCTHUYECKHM JaHHBIM, 3aTPauuBarOTCA
OTpOMHBIE (PUHAHCOBBIE CpPEICTBA Ha COJEpKaHHWE aBTOMOOWJIBHBIX JOPOT OOIIEro IMOJIb30BAHMUS.
Bonpimas 4acth CpencTB MPUXOAMTCS HA 3UMHEE COJEp)KaHHe aBTOMOOWUIBHBIX nopor. CoriacHo
nanaeiM AO «HK «Ka3zABroXKon», B 3umuuit nepuon 2024-2025 rr. B Kazaxcrane ObUTO BBIBE3EHO
30,5 mutH KyOOMETpPOB CHeEra, TakKe ObUIM YCTAHOBJICHBI MOYTH 22 TBHICSYU CHETO03aJePKUBAIOIITUNX
IIUTOB U 00ycTpoeHo Oosiee 11 ThICAY KM CHEro3aepKUBAIOLIMX TpaHIIei u Banos [8].

[Tpoe3xkast 9acTh aBTOMOOMJIBHBIX JOPOT M YJIHUI] HACEJIICHHBIX MYHKTOB, TOKPBITHE TPOTYapOB
MEUIEXOJHBIX U BEJIIOCUNIEAHBIX JOPOXKEK, MOCATOYHBIX IJIOMIA0K, OCTAHOBOYHBIX MyHKTOB, a TaKKe
MOBEPXHOCTh PA3ACIUTEIBHBIX TOJIOC, 000YMH M OTKOCOB 3EMJISTHOTO TIIOJOTHA JOKHBI OBITH B
COCTOSTHUH, 00ECTIeUNBaIOIIEeM 0€30MacHOCTh JOPOKHOTO ABMKEHUS B COOTBETCTBUH C TPEOOBAaHUSIMU
3akoHo/aTtenscTBa PecrmyOonmmku Kazaxcran o MOpoKHOM ABMKEHUHU. J[OpOKHOE TOKPBITHE JOJIKHO
UMETh TOBEPXHOCTh, HEOOXOTUMYIO JUIsI OOECIeUeHUs] PACUYETHBIX CKOPOCTe U 0e30MacHOCTH
JIBHOKEHHS. [TokpeiTHE TpOE3kKel YacTH HE JMOHKHO HMETh MPOCAJO0K, BBIOOWH, HHBIX
MOBPEXICHUM, 3aTPYIHSIOMNUX JBUKEHUE TPAHCIOPTHBIX CPENCTB. B 3MMHHMX YCIOBHSX ClEayeT

97



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

MaKCHUMaJIbHO o0ecreynBaTh O€30MacHOCTh JIOPOKHOTO JBIDKEHHMS M €ro OpraHu3alyio IyTeM
IPUHSTHS COOTBETCTBYIOIMX Mep [9].

[To kmaccudukaropy BHUIOB pabOT B cocTaB pabOT MO COJAEPKAHUIO AaBTOMOOMIIBHBIX JTOPOT
BXOJIUT cOOp, 00paboTKa © TIPEICTABICHHE EXCIHEBHON KpPYTJIOTOAMYHON wuHpOpMammm, C
CoJlep’KaHHUEM OMNEPaTOpOB, B TOM YHCIE: O MPOE3)KaeMOCTH Ha aBTOMOOWJIBHBIX JOpOrax, BKJIHOYAs
uHpOpMallMOHHOE OOecreyeHne CpeAcTB MaccoBOoM HMH(OpMamuu O MPOE3KAEMOCTH  Ha
aBTOMOOWIBHBIX Joporax; o mnpouzomenmux [TII; o pabotax B mnepuoj MNpomycka TalblX H
MaBOJKOBBIX BOJ; O padoTe CHEroyOOpOYHBIX MAIlMH M MEXaHH3MOB B 3MMHee Bpems u T.1 [10].
Cormacao P PK 218-138-2017 «PekoMmeHmanuu 1Mo 3WMHEMY COJICP’KaHUIO aBTOMOOWJIBHBIX JOPOT
obumiero mnons3zoBanus» KAJl MHWHNP PK B nepuox opraHuzanuy 3MMHETO  COJAEPIKAHMS
ABTOMOOWJIBHBIX JIOPOT ONEPAaTUBHBIMHU M pabOYMMH IITa0aMH MPEANPUATUN N0 COACPKAHUIO JOPOT
3aKJII0YAIOTCS JI0TOBOpa CO CTAHLUSAMH THIPOMETEOCTYKO 0 mepeaade 00JacTHBIM OPraHU3aIHsIM O
COJIEP’KaHUIO JOPOT CBOJIOK IMPOTHO30B MOTOJAbI U COOOIIEHUH O IITOPMOBBIX SIBJICHUSX: CHETOIMaax,
OypaHax, METeJIsX, TOJ0JeHbIX siBjieHusX [11].

Opnnako, Ha CETONHALIHUI JEHb HET €AMHOM AEWCTBYIOLIEH CHUCTeMbl cOOpa U MIHOBEHHOM
nepeaayn HHGOpPMaIUU O CUTyalll Ha aBTOMOOWJIBHBIX JOPOTax JJIsi BCEX YYACTHHKOB JTIOPOIKHOTO
JBUKEHHS, 0COOEHHO HEOOXOJUMOI B 3MMHEE BPEMSI B CEBEPHBIX PETHOHAX.

MOHUTOPHHT TOTOTHBIX YCIOBUH OOCITY)KMBAIOIIMMH aBTOMOOMIIBHBIC JTOPOTH JOPOKHBIMH
OpraHu3alMsIMU OCYLIECTBISIETCS Pa3pO3HEHHO — B OCHOBHOM Ha TIJjla3, 4epe3 PYy4YHOU OCMOTpP
(marpynupoBaHue aBTOMOOWIBHBIX JOpPOr) W O0Omyr0 MeTeomH(popMmanmuo. ITO TPHUBOIUT K
Hed(p(EKTUBHOMY paACHpPECIICHUI0 TEXHHUKH, MEepepacXxojly PpEareHTOB U YBEIWYCHHIO BPEMEHU
pearupoBanus. TpaAWIMOHHO 3a COCTOSHMEM 3WMHHX JOPOT CIEIMJ YelIOBeK, HO Oiaromaps
COBPEMEHHBIM  IIE€PEIOBBIM  TEXHOJOTMYECKHMM BO3MOXHOCTSIM 3TO TENepb WrpaeT JIMIIb
JIOTIOJIHUTENILHYIO PoJib. [IprMepoM eanmHo# NelCTBYIONIEH CUCTEMBbI cOOpa U MIHOBEHHOW IMepenavu
uH(pOpMAllMM MOKET TOCTYXKUTh pa3padoTka M BHEJIPEHHE CHUCTEMbl MOHUTOPHHIA MOTOJHBIX
YCIIOBHH U TIepeiaya HHPOPMALUU B PEKUME PEaIbHOTO BPEMEHHU.

OCHOBHBIMU TIpOOJIeMaMH TpPHU AKCIUTyaTallMM M COJEpPKAHUM aBTOMOOWJIBHBIX JIOPOT B
Kazaxcrane B 3uMHee BpeMmsl SIBISIFOTCSI OTCYTCTBHME IMOTOAHBIX JATYMKOB HA Tpaccax O COCTOSHUU
JIOPOXKHOTO TIOKPBITUS,, HEJOCTAaTOYHOE KOJIMYECTBO Kamep HaOII0AeHUs, OTCYTCTBHE CUCTEM
nepeJaud JIaHHBIX O JOPOXHBIX YCIOBUSIX B pPEKUME pEaJbHOTO BPEMEHH, HEI0CTaTOYHAs
kBanuQukanus B oonactu UT-aHanusa B JOPOXKHBIX CITyKOax.

Ha cerognsmHuii JleHb BONPOC MO BHEAPEHUIO M NPUMEHEHHUIO COBPEMEHHBIX TEXHOJIOTUM
AKCIUTyaTalil aBTOMOOMJIBHBIX JOPOI B 3MMHEE BpEMs B CEBEPHBIX CTpaHaX o0cO0O0 aKTyaseH.
3HAUUTENbHASA YacTh MCCIEA0BAHNN 110 JTaHHOMY BOIIPOCY OTHOCHUTCS K YCTAaHOBKE M IIOBCEMECTHOMY
HCIIOJIb30BAHUIO CHUCTEM METEOMOHHUTOPHHIra. XOTs reorpaduueckue HHPOPMAIMOHHBIE CUCTEMBbI
IIUPOKO TIPUMEHSIIOTCA Ul  BbIOOpa MECTOINOJIOKEHUSI OOBEKTOB, TPATULMOHHBIE TMPAKTHKU
pasmemenus craniuii RWIS Bce eme cuibHO 3aBUCAT OT OMbITa MEpcoHaNa MO OOCITYKHUBAHUIO U
HKCIUTyaTalliH, YTO SBJISETCS BPEMsI3aTPaTHBIM U CyOBbEKTUBHBIM ITporieccoM [5].

Ha ceromnsmnuii nens cucrembl RWIS eme He BHenpennl B Kazaxcrane Ha HallMOHAJIIBHOM
YPOBHE, HO BEAYTCS MEPONPUATHS U MIJIOTHBIE POEKTHI 10 IU(PPOBU3ALIUU TOPOT U cOOPY JaHHBIX.

1. B ampene 2025 roma B r.Actana mpoxoaua MexayHapoaHeii cemunap PIARC mo 3umuemy
00CITy’)KHBaHUIO JIOpPOT, Ha KOTOPOM 3aTparvBajach TeMa METEOMOHUTOPHHIAa M HCIOJIb30BAHUS
METEOJaHHBIX JJIsi NPUHATHS pEIIeHUH, 4YTO CBHUJAETENbCTBYET OO0 aKTyaJbHOCTH BOIIpOca B
Ka3zaxcrane Ha CerogHAIIHUN JEHb.

2. CucTeMbl MOHUTOPHHTA Ha IOPOTax

3amylaHUpOBaHAa YCTaHOBKA JONMOJHUTENBHBIX €JUHUI] aBTOMAaTU3UPOBAaHHBIX CTaHLUN
u3mepenus (ACH) no ¢ukcanum cKopocTd, Beca U rabapuToB TPAHCIOPTHBIX CPEACTB Ha Tpaccax.
OT0 BakHO JJIs yrpaBiieHHs TpadukoMm M Oe3omacHOCTH, HO He oTHocuTca K RWIS, Tak kak He
OTCJIC)KMBAET COCTOSTHUE JTIOPOMKHOTO MOKPBITUS I MTOTO/IHBIE YCIIOBUS B PEaIbHOM BpEMEHHU.

3. Uurennexryanbabie ' MC-ipoeKTh

[IunoTHble MTPOEKTHl MO UUQPPOBU3ALMU JAOPOr, cOOPY U aHaIU3y KIMMAaTUYECKUX U
FeOMETPUYECKUX  JaHHBIX  peanusyiorcss B [laBmomapckoit  obmactu, ¢ HHTerpanuen
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mereopaanonanueix B [MC-cuctembl. D10 mar B cropony RWIS, Ho moka macmTa® ocraércs
JIOKQJIbHBIM, a CUCTEMA HE LIEHTpaJI130BaHa 110 BCEHl cTpaHe.

Bce  BblmenepeuyncieHHbIE  3JEMEHTBI  MOTYT  CIYXWTh OCHOBOM Uil JaibHEHInero
macmTabupoBanust RWIS-cuctem Ha pernoHanbHbIN U pecyOIMKaHCKUAN YPOBEHb.

BrIBOABI

1. 3apyOexHblii onbIT H0Ka3biBaeT 3¢ dexruBHocTs RWIS npu skcmmyaranum 10por B 3UMHHNA
HEPHOJ.

2. Kmumartungeckue ycnoust Ceeprnoro Kazaxcrana TpeOyIOT BHEIPEHUSI aBTOMATH3UPOBAHHBIX
CHCTEM HaOJIIOJICHHUSL.

3. RWIS no3BoauT MOBBICUTH 6€3011aCHOCTh, COKPATUTh 3aTPATHI, YIAYUIIUTh IJIAHUPOBAHUE U
yIpaBJICHHUE.

4. PexomeHayeTcsi BHEJIpPEHHME NWIOTHBIX IMPOeKTOB Ha jgoporax | kareropum B CKO u
[TaBmogapckoii 061acTu.

Jns amantanuu 3apyOeXHBIX NMpakTHK B ycnoBusax PK mpemmaraercss mostamHoe BHeIpeHUE
RWIS:

Oran 1 (mwioTHbIN): yctaHoBKa 5—10 aBToHOMHBIX MeTeocTaHuuii RWIS nHa yyactkax nopor |
kareropuu B CeBepo-Kazaxcranckoii u IlaBnonapckoit obnactsax.

Oran 2: nonkmouyenue Mereoctanuuii k O (LlenTpy 0OpabOTKM MaHHBIX), WHTETPAIUS C
MOOWJIBHBIM PUIOKEHHUEM JUISl JUCTIETYEPOB U IOPOKHBIX CITYXkO.

Oran 3: macmrabupoBanue cucteMbl RWIS Ha kiroueBbie pecity0MKaHCKHE TPACCHI C BEICOKOM
aBapUNHOCTBIO.

Jnst oueHky nenecoodpasnoctu BHeaAperus RWIS O6bu1 mpon3BeiéH MpOrHO3HO CPaBHUTEIBHBIH
pacu€r 3aTpar Ha CoJlepKaHue JOPOT:

[loxazarenb bes RWIS C RWIS (ouenouno)
3arpathl Ha peareHTsl (B TO, MIIH TT) 1500 1050
JTII u3-3a rononéna (B roxn) 200 130
CpenHee BpeMsi pearMpoBaHUsl Ha
45 15
ocagku (MHH)
3-4 roga

Oxynaemocts RWIS (B cpennem) -

O:xugaemblii 3pdekT oT BHeaApeHus u npuMeHenus cucreMbl RWIS B Kazaxcrane:
Cumxenne [ITII na 20-30% na tpaccax ¢ RWIS;

Cokpaienue pacxofoB Ha Matepuaist 10 30%;

IToBbllIeHUE ONIEPATUBHOCTH PearupoBaHUs TOPOKHBIX CITyKO;

OnTuMu3aIms MapIpyToB OUYHCTKH;

Co3nanue 0a3bl JAHHBIX KIMMATHYECKUX YCIIOBUH.
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Farabi International Business School,
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HAO «Kazaxckuii HayuonanvHulil yHugepcumem umenu aib-Papadbuy

BBenenue

CerofHsi, Mbl CTAHOBUMCS CBUAETEISIMU TOTO, KaK MCKyccTBeHHBIN nHTeIekT (UMW) cranoButcs
HEOTHEMJIEMOK YaCThIO COBPEMEHHBIX OM3HEC-TIPOIECCOB, OCOOCHHO B TAKUX BBICOKOTEXHOJOTHIHBIX
oTpacisix, kak ¢apmaneBTtuka. Bueapenue MM mo3BonseT HE TOIBKO aBTOMAaTU3UPOBATh PYTHHHBIE
3a/1aud, HO U ONTHUMH3UPOBATH KIIOUEBBIC MPOIECCHI, HAUMHAs OT Pa3pabOTKH HOBBIX JIEKApCTB U
3aKaH4YMBAas YNPABJICHUEM LIEMIOYKAMHM MTOCTAaBOK. B maHHOU cTaThe Mbl paccMoTpum, kak MM moxer
OBITH MHTETPUPOBAH B MPOU3BOJICTBEHHBIE MPOIECCHl (PapMaAIIEBTUUECKOTO MPEAIPUITHS, C AKIIEHTOM
Ha ONTUMU3ALNIO U IOBBITIICHHE () (HEKTHBHOCTH MPONU3BOACTBCHHBIX JTMHUH U ITPOIIECCOB.

CoBpemenHass  (papmarieBTUYECKasl OTpacib XapaKTEPH3yeTCs BBICOKOW KOHKYPCHIIHEH,
CTPOTMMH  TpPeOOBaHUSMHU  PETYIATOPOB U HEOOXOAUMOCTHIO  IMOCTOSHHOTO  TOBBIIICHUS
spdexkruBaocTH. s (apmarieBTUYECKHMX KOMIIAHWA BHEIPEHHE TEXHOJIOTHHA HWCKYCCTBEHHOTO
unremiekta (W) craHOBUTCS CTpaTerMmuecKUM HWHCTPYMEHTOM, IIO3BOJISIOIIMM ONTUMH3UPOBATh
KJIFOUEBBIE MTPOLIECCHI, CHU3UTh U3IEPKKH U MOBBICUTH KAU€CTBO TOTOBOM MPOTYKIIHH.

OcHoBHasi 1eTb JAHHOM CTAaTbH, 3aKpbITh HHPOPMAIMOHHBINA jAeduuur, paspabdorarh
pekoMmeHnanuu 1o uHTerpanuu WM B mpou3BOACTBEHHBIE MPOIECCH KOMMAHWM, NJIi TOBBIIICHUS
3¢ (HeKTUBHOCTH, CHIKEHHS H3ACPKEK U 0OecrieueHus: CTabUILHOTO KauecTBa MPOAYKIIUH.

JIntepatypHblii 0030p

Oo6mas tenaeHnus no BHeapeHuo MU B mpousBoaCTBEHHBIEC MPOIIECCH OYEHb OOHAIEKUBAET,
onnako B Kazaxcrane u crpanax CHI' onHa Bce ere HaxoauWTCs Ha HAYalbHOW CTaJlUW, YTO CHUIIBHO
3aTpyIHSET UCCIEeIOBaHUs B 3TOM o0nacTu. B To ke BpeMs KpymHeHIe MeKIyHapoJHbIe KOMITAHUU
BbIOpanmu Kazaxcran kak Momaaxy Juisl 3amycka CBOMX MUJIOTHBIX MPOEKTOB MO IMU(GPOBHU3AIMU U
aBTOMATH3aIlMU TPOU3BOJICTBEHHBIX TPOIECCOB, B TOM YHCJIE€ C UCIIOJH30BAHUEM JJIEMEHTOB
MCKYCCTBEHHOT'O MHTEJIJIEKTa M MAIIMHHOTO 00y4eHus [1].

ITo nanubIM cuctemsl Scopus, B mepuoa ¢ 2021 mo 2025 roxel omyGnukoBaHo Gonee 7000
Hay4HBIX cTareil o mpuMeHeHun M B mpou3BOACTBE, UTO TOBOPUT O CEPHE3HOM MHTEpPECE K JAHHOMY
Bormpocy [2].

Kak mnokaspiBaeT MeXAyHapoAHbIH oONBIT, BHeapeHue WM B mOpous3BOACTBE NPUHOCHUT
3HAYUTEIbHBIE PEUMYIIECTBA: CKOPOCTh Pa3pabOTKU HOBBIX MPOJAYKTOB BBIPACTAE€T B HECKOJIBKO Pa3,
BO3MOXXHa pa3padOTKa HOBOTO TPOAYKTa, OCHOBBIBASCH IUIIhL Ha €ro IUGPOBONH MOAETH U
HEOOXOUMBIX XapakTepucTukax. CyIIeCTBEHHO COKpaIlaeTcs BpeMs BBIXOAA MPOAYKTa Ha PHIHOK,
yIIy4IIaeTcsi mporHo3upoBanus cipoca [3].

OnHuM M3 caMblil 3HAUUMBIX JJISI TIPOM3BOJACTBA MOKa3aTesield, KOTOPBhIM MOKHO IOBBICUTH C
BHeZpeHneM onemeHToB WU, saBnsercs mokazarenb A((EKTUBHOCTH  MPOU3BOJCTBEHHOTO
obopynoBanuss OEE (Overall Equipment Effectiveness). IMmeHHO 3TOT mokaszateinb BHOCUT CaMbId
CYIIECTBEHHBI BKJIAJ B IEHOOOpa30BaHHE TOTOBOTO MPOAYKTa, TaK KaK HAMPSMYK OKa3bIBacT
BIMSIHAE Ha ero cedecToMMocThb. Uem Bbime APPEKTUBHOCTh, T€M HMXKe cedecTonMocTh. OueHb
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Cephe3HBbIN BKJAJ B HAaNpaBJeHHE OINTHMH3AlMM IPOU3BOJCTBEHHBIX IMporeccoB BHec David B.
Levine. B cBoeii pabore oH paccMarpuBaeT npuMmeHeHue UM niis aHAIMTUKY TaHHBIX, UIIET CIIOCOOBI
CHIDKEHHSI PUCKOB W TOBBIIICHUS 3¢ ¢dexkTuBHOCTH TporeccoB, B ToM uucie OEE [4]. IIpu stowm,
pazymeercs, He 3a0bIBa€T O TOM, YTO IPOU3BOJCTBO, OCOOCHHO (apManeBTUKAa U MUIIEBas
MPOMBIIIIIEHHOCTh, TPEOYIOT CTPOTOro COOMIOACHUS PEryIaTOpHbIX HOpM (GXP — nydiux npakTuk).

Jorg Kruger, eme oauH mnepBOnpoxoiel] aBTOMaTH3aluu MPOU3BOACTBEHHBIX IpoleccoB. Ero
pabora “ uaTerpanus M B npon3BoACTBEHHBIC IMHUK CBSI3aHA C BHEJIPEHUEM JIATYMKOB M CEHCOPOB
B NPOM3BOJICTBEHHbIC JIMHUU. AHaIWTUKa UHCTpyMeHTamu MU, monyuyaembIx ¢ AaTYMKOB JaHHBIX,
MO3BOJISIET MOJIEISIM TIPEACKa3bIBaTh COOM, CHM)KAaTh BpeMs Ha HE3alUIAaHMPOBAaHHBIE MPOCTOM HA
PEMOHT. DTO HarpsiMmyto BiuseT Ha 3¢ dekTuBHOCTL o0opyaoBanus (OEE) u nmo3Bonser 6onee TOYHO
IJIAHUPOBATH MIPOLIECCHI MPOU3BOJICTBA [5].

Eme onHuM oOueHb Ba)KHBIM HAIPABJIEHUEM B IPOU3BOJICTBE SBISETCS KOHTPOJIb KadecTBa
MPOU3BOJUMOr0 TMpoaykTa. ToNbKO cTporoe cobOmoaeHue Bcex TpeboBanuit GxP  (myummx
MIPOU3BOJICTBEHHBIX U CKJIAJICKUX MPAKTHUK) SBISETCS FrapaHTUEH TOro, YTO MPOAYKT OyIeT JOIMYyIIEeH K
peamu3anun. Andrew Ng B cBoeil paboTe ‘“MammHHOE 00ydeHHe B MPOMBIIUICHHOCTH PACKPHIBACT
ACMEKThl TMPUMEHEHUS MANIMHHOTO OOYy4YeHHs s KOHTPOJIs KadecTBa TOTOBOM MPOIYKIUH.
ABTOMaTH3UPOBAHHBIE MPOIECCH MOUCKA 1e(DEKTOB C UCIOIB30BAHUEM 3JIEMEHTOB KOMIIBIOTEPHOTO
3penus [6].

Metoao0s10r1us HCCJIEIOBAHUS.

HccnenoBatenbckast eATEIbHOCTh IMPOBOJWIOCH B paMKax aHalmu3a OW3HEeC-TIPOIECCOB
(dapMaleBTUYECKUX NTPOU3BOICTBEHHBIX IUIOMIAIOK, C IPUMEHEHUEM CJEIYIOLINX METOI0B!

1. KoHTeHT-aHAJM3 HAYYHBIX M aHaTUTHUECKUX NyOnukanuii mo MW u mpom3BOICTBEHHBIM
npoleccam;

2. Coop u anaamu3 BHyTpeHHuX aanHubIX npennpustus (OEE, ypoBens Opaka, 3aTpaTbl Ha
TOPO);

3. IHTepBBIO ¢ KJII0YeBbIMH CHIENUATUCTAMHU TeXHONIOTHYecKkoro u UT-HanpaBneHwmit;

4. MopenupoBanue cueHapueB npumeHenuss UM 1ysi OTAENbHBIX IPOLIECCOB, BKIOYAS
NPEIUKTUBHOE 00CITYKHBaHNE, KOMIIBIOTEPHOE 3pEHHE M ONTUMU3AINIO PACIUCAHUH.

Henab: BbIIBUTE 06s1acTH (hapMalieBTHUECKOTrO MPOU3BOICTBA C HAMOOIBIINM MTOTEHIIMAIOM JJIs
BHeApenus WU, oneHuth -sKoHOMHYECKYIO0 3(]dexTuBHOCTh. PaszpaboTaTh pexkoMeHJaluu 10
unTerparu M1 B mpou3BOJICTBEHHBIE MPOIECCHl A MOBBIMIEHUS 3(G(HEKTUBHOCTH, CHIDKEHUS
U3JIepKEeK U oOecrieueHus: CTaOUIbHOrO0 KauecTBa MPOAYKIMH MpU COOTIOAEHUM BCEX PETYJSATOPHBIX
tpebosanuit (GMP, GxP, ISO) [7,8].

Pe3yabTaTsl 1 AUCKyccUs

B IIpoIleCCe NOJrOTOBKM CTAaTbU ObUIO MPOU3BEAECHO INIyOOKOE IOIpy’KEHHE B IPOLECCHI
POU3BOJCTBA (hapMalleBTUUECKONM MpoayKuuu. IIpoBeaeHbl NECATKM MHTEPBBIO C BIAJENbIlaMU
IIPOLIECCOB U CHEUAIINCTAMHU Ha MECTaXx.

B urtore 370 mo3BOJINUIIO BBIACTUTH HECKOJIBKO MPUOPUTETHBIX HampaBieHUi s BHeapenus MU
C 1IeJIbIO MOBBIIIEHUS Y3PPEKTUBHOCTH MPOU3BOJICTBA!

1. Texunueckuii Ocmotp " PemonT OobopynoBanust (TOPO)
Hcnonp3oBaHne BHOPOAKYCTHYECKMX M TeMIEpaTypHBIX JAaTYMKOB B KOMOMHAIMHM C aIrOpUTMaMu
MAaIIMHHOTO O0Y4YeHHs MO3BOJSIET MUHUMHU3UPOBATh OTKa3bl 000pYy/IOBaHUSA. DTO, B CBOIO OYepe/b,
o0ecrieunBaeT CHIDKEHHE He3arutaHupoBaHHbIX poctoeB Ha 10-15% u poct OEE Ha 5-10%.

2. KomnblotepHoe 3peHue IS KOHTPOJIS KayecTBa
ANTOpPUTMBI pacro3HaBaHUs H300paK€HUII MOTYT aBTOMATMUYECKH BBISBIATH ACPEKTHl aMIlysl H
YIaKOBKH, MUHUMM3HPYs UeIOBeUeCKUi (hakTop M yCKOpsis mpolecc KOHTpois. Mtorom Takoro
BHEJIPECHUS MOXET OBITh COKpamieHne Opaka Ha 15-20%0, a Taxke CHHIKCHHE BPEMEHHU pacclie/IOBAHHMS
OTKJIOHEHUIl. BHenpeHne ke KOMOMHHUPOBAaHHBIX CHCTEM MOHUTOpPUHTa (KOMIBIOTEPHOE 3peHHe +
MIPOBEPKA HA JICKTPUUECKHI MPoOOH, HAPUMEP) MOKET €Il CYIIeCTBEHHEE CHU3UTh MPOICHT Opaka
(+7-9% x mpenpiayIIEMy pe3yJbTary).
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3. OnTumu3zanus COCTABJICHUS rpapuxoB NMPOU3BOJICTBA
[Ipumenenue anroputmoB ontumusamuu (MILP, CPSAT) mno3Bomser 3¢d(exkTuBHO pacnpencisiTh
IIPOU3BOJCTBEHHbIE 3aJaHUsl, MHUHHUMU3MPOBATh IE€PEHANAAKU U IPOCTOEB, ONTUMHU3UPOBATH
MPOLECChl MEX CEpUIHBIX MPOMBIBOK. [lo mpenBapUTEenbHOM OLIGHKH 3TO MOXET YBEIUYUTH
MPOITYCKHYIO CIIOCOOHOCTD JTUHMA Ha 25-31%0 110 OTHOIICHHIO K PyYHOMY TUIAHUPOBAHUIO [9].

4. IIporHo3upoBaHue crpoca (aHamuTHKA NMPOILIBIX JIeT)
Ucnonp3oBanne NHM-monenei, aHaIM3UPYOIMX UCTOPUYECKUE JAHHBIEC IO 3aKa3aM U CE30HHOCTH,
MO3BOJIAT TOYHEE IUIAHUPOBATh 3aKYIKH ChIpbS U TPOU3BOICTBO TOTOBOW MNPOAYKIMH, CHU3UTH
CKJIaJICKHUE 3amackl U u3aepxku Ha 10-12%.

Kak mokazaio mnpou3BeI€HHOE HCCIENIOBAaHUE, Yy OOJBIIMHCTBA KPYIHBIX HIPOKOB
¢dapmarneBTryeckoro peiaka Kasaxcrana npakTHUECKH WCHTUYHbBIE TOYKH POCTa, HEOOXOAUMO JIUIIb
MPABUJIBHO MOA00PATh HUHCTPYMEHTHI.

BriBOALI

Buenpenne MU B GusHec-mpoLieccsl MPOU3BOCTBA OTKPHIBAET 3HAUUTEIBHBIE BO3MOXKHOCTH IS
MOBBILICHHUS ONepauroHHOW 3¢ deKTUBHOCTH. OCHOBHBIE pE3yJbTaThl, KOTOpPbIE MOTYT OBIThH
JOCTUTHYTHI IPYU MaCIITAOMPOBAHUH IPOEKTOB:

1. Camxenune usnepxxek Ha TOPO u anekrposnepruto Ha 10-15%

2. Poct OEE mMunumywm na 10%

3. Coxkpamenue ypoBHs Opaka ot 15 10 29%

4. YckopeHue IIUKJIa BbITycKa MPOIYKIIMU B 3aBUCUMOCTH OT KadecTBa BHeApeHHs 10 25-35%.

s ycroiturBoro 3¢ (hekra peKOMEH Ty eTCS

1. Pa3paboTtarh qOpoKHYIO KapTy BHenpeHus MU ¢ nunoTHeIMU poeKTaMu

2. Nurerpuposars U B cymectByromue cuctemsl MES, LIMS u ERP

3. Obecrnieunth oOyuenue mnepconana u akryanuszanuio COIl (CrammaptHas OmnepanpioHHas
Ipouenypa)

4. CootsetctBHE perysstopabiM TpedoBanusim (GMP, GDP)

5. Banupanus pemennit Ha 6aze N1

DKOHOMHYECKOE MOJEIMPOBAaHME OTOOpPAHHBIX IPOLECCOB IOKa3ano, 4YTo Hauboiee
3¢ (EeKTUBHO Ha TEKYIEM JTale BHEAPEHUE PEIICHHs] C MPUMEHEHHEM alrOPUTMOB ONTHUMHU3ALUU
(MILP, CPSAT) ans noBsilieHus: 3QpPeKTUBHOCTH IJIAHUPOBAHUS MPOU3BOACTBa. [IpenBapuTenbHbIi
aHanmu3 31% mnosbimenuss OEE, uTo B cBOIO ouepelb BIEUET CHIDKEHUE CeOEeCTOMMOCTH TI'OTOBOM
npoaykiuu 10 35%, U 3TO Ha IpUMEpE JIMIITH OJHOTO TAPTeTHOTO Mpemnapara.

NN B mnpou3BOACTBEHHBIX IIpolleccax - 3TO HE pa3OBbIM INPOEKT, a CTpaTeruyeckas
TpaHcopmalys, KOTOpas TMO3BOJUT JI000H KOMMAHMM 3aHATh JIMAUPYIOIIME TO3UIMH B
¢dapmaineBTHUeCKON oTpaciau. Pe3ynbTaThl, MOJNy4eHHbIE B IMPOLIECCE MCCIEAOBAHUSA, YETKO
MOKAa3bIBAIOT, HAa CKOJILKO TECHO Hamie Oyayiiee OyJIeT CBSI3aHO C BHEAPEHUEM HHCTPYMEHTOB
MCKYCCTBEHHOT'O MHTEIJIEKTA.
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RUSSIAN STATE HISTORICAL ARCHIVE (RGIA) AND THE OTTOMAN
ARCHIVE (BOA)

Uzbekov Vadim Faritovich
PhD Candidate, Department of General Turkish History, Istanbul University, Istanbul, Turkey

Abstract

This article examines the earliest cases of return among Bulgarian migrants from the Vidin
Pashalik, which began as early as autumn 1861. Drawing on a comparative reading of Russian (RGIA)
and Ottoman (BOA) archival records, it reconstructs the key causes behind the failure of the
resettlement scheme: inadequate infrastructure and logistics, poor conditions on allotted lands, high
mortality, information campaigns, and organizational breakdowns (including the “Ceres” steamer
incident). The core sources are A. Olkhin’s report of 15 November 1861 and corresponding Ottoman
documents (notably Consul Rafael Hawa’s dispatches). The “Odessa nexus” of late 1861 is shown to
have anticipated a wider reverse flow: of 10,388 migrants, 7,590 (= 73%) returned to the Ottoman
Empire, 2,129 (= 20%) died, and roughly 800 remained within the Russian Empire. The study
highlights the heuristic value of comparative source analysis for reinterpreting the demographic and
political dynamics of 1861-1862.

Keywords: Vidin Pashalik; Bulgarian migrants; 1861-1862; Odessa; A. Olkhin; Rafael Hawa;
RGIA; BOA; migrant return; Crimea; “Ceres” steamer; comparative source analysis; demographic

policy.
In the autumn of 1861, approximately 10,000 Bulgarian peasants from the Vidin Pashalik of the

Ottoman Empire resettled in the Russian Empire. This mass exodus was driven by hopes of acquiring
land and securing more favorable living conditions, promises actively put forward by the Russian side.
However, within only a few months it became evident that the plots of land allocated were largely
unsuitable for agriculture, and the living conditions fell far short of the settlers’ expectations. As a
result, the majority of the Bulgarians—except for a small group that chose to remain, and those who
perished either en route or after their arrival—began to return to the Ottoman Empire in the spring and
summer of 1862.

The history of both the resettlement and the subsequent return of the Vidin Bulgarians can be
reconstructed thanks to a broad corpus of sources preserved in both Russian and Ottoman archives.
The Russian holdings—first and foremost the materials of the Russian State Historical Archive
(RGIA), reports from consuls, and memoranda of the Ministry of State Domains—document the
course of the migration, the difficulties of settlement in Crimea and Novorossiya, as well as the causes
of widespread discontent among the settlers. The Ottoman documents, in turn, reflect the reaction of
the central government and local administrators, the measures taken to prevent further outflow of the
population, and the organization of the return of those who wished to go back. A comparison of these
two bodies of evidence—supplemented by Bulgarian periodicals and contemporary publicistic
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writings—allows the events to be reconstructed in their entirety and reveals both the internal and
foreign-policy dimensions of the migration crisis.

According to Russian archival materials, the first groups of Bulgarian returnees began to form
as early as the autumn of 1861. The most detailed information on this comes from a report by
Alexander Olkhin, an employee of the Vidin consulate, dated 15 November 1861 and addressed to
State Councillor P. N. Stremoukhov. ! In it, the official, with profound concern and bitterness,
described the collapse of the resettlement of a substantial group of Bulgarians from the last
contingent—214 people—who, overwhelmed by despair, decided to return to the Ottoman Empire.
Olkhin attributed this outcome to the arbitrary conduct of the steamship company responsible for
transporting the settlers, as well as to deliberate misinformation and hostile agitation carried out by
opponents of the migration.

According to the report, certain individuals were active in Odessa who “not only felt no
sympathy for the settlers, but even deliberately sought to slander Russia in every possible way before
the Bulgarians.” They tried to convince the migrants that in Russia “everyone is a slave,” that the
settlers had been “brought here to die,” and that they would be placed in waterless steppes where they
would perish from cold and disease. In this context, particular mention was made of Dmitrii Kretov, as
well as several Vlachs from the village of Ursoy, who had long resided in Odessa and, in Olkhin’s
words, had become a “blind instrument” in the hands of opponents of resettlement.?

At first, these rumors had little effect—the Bulgarians, as Olkhin noted, “even spoke of them to
me with a smile and without any belief.” The situation, however, changed on the third day, when “one
of the elders’ children and father fell ill,” and the elder himself “lost heart.” This became a turning
point, and panic began to spread among the settlers.

The crisis was further exacerbated by a technical accident involving the steamship Cerera,
which had been designated for transporting the Bulgarians. The vessel sank due to the engineer’s
negligence and was only able to depart for Crimea several days later, on Wednesday, which gave
discontent even greater scope to intensify. Against the background of mounting mortality and
exhaustion, many settlers “flatly refused to board the steamship, declaring that they had no need to go
far away in search of death.”

In his attempt to organize the embarkation, Olkhin personally hired carts and helped load the
baggage himself. Yet when only two trunks remained, “the steamship cast off.” Olkhin emphasized

that the captain’s arbitrary decision resulted in families being torn apart: “children remained without

' Rossiiskii gosudarstvennyi istoricheskii arkhiv (RGIA), fond 383, opis’ 23, delo 35681, part 2, fols.
242-255
>RGIA, f. 383, op. 23, d. 35681, pt. 2, fols. 243-244.
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their mothers, wives without their husbands, and even infants were carried off, whom their mothers
had temporarily left on deck.”

The scene that confronted Olkhin after the ship’s departure was tragic: a crowd of Bulgarians
remained on shore in complete despair. Women accused him of betrayal; one even proposed to “strike
him on the head with a stick” for bringing them to a “country where such things could be done.”
Others loudly declared: “Until now we did not believe what Dmitrii and the Vlachs told us, but now
we see that they were right.” In an effort to salvage the situation, Olkhin did not abandon the
Bulgarians even at night—he “slept in the quarantine station, even on the floor beside them”—but all
in vain. The settlers demanded only one thing: “the return of their children and belongings,” along with
“the issue of foreign passports” so that they could return to Turkey.?

In conclusion, Olkhin reported that, after consulting with Girs, he decided to travel to Feodosiia
together with three Bulgarians so that they might personally ascertain the conditions in which their
relatives were being kept. Upon their return, they were expected either to confirm that the settlers had
been deceived by hostile propaganda or to demand the restoration of their families.

Taking advantage of a two-hour stopover of the steamship at Eupatoria, Olkhin went ashore
and visited the houses where the settlers were temporarily accommodated. According to his account,
thanks to the hospitality of the local population, the Bulgarians were “very satisfied with their lot”:
they were lodged in warm dwellings, and the townspeople brought them water, firewood, and coal.
The conditions were so favorable that, upon hearing Olkhin’s description of the incident with the
steamship and of the intentions of their compatriots to return to Turkey, the Eupatorian Bulgarians
expressed “indignation” and “solemnly declared” that they were content and had no thought of
returning.®

This response became, for Olkhin, a decisive argument. He immediately brought the settlers
who had accompanied him into contact with those already established in Eupatoria, and the latter
confirmed their satisfaction. This “produced the desired effect”: Olkhin’s companions at once
promised that, upon returning to Odessa, they would persuade the others to join them and “proceed
immediately to Crimea”.®

Olkhin further reported that in Feodosiia as well the Bulgarians expressed their contentment,
despite the fact that “the local citizens were doing absolutely nothing for their benefit.” In this case, the
role of officials proved decisive—namely Baron Osten-Sacken and Mr. Pakhovich. The latter,

possessing knowledge of the language and an understanding of the “Bulgarian character,” quickly

*RGIA, f. 383, op. 23, d. 35681, pt. 2, fols. 244-245.
*RGIA, f. 383, op. 23, d. 35681, pt. 2, fols. 246-247.
*RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 248.

106



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

gained the settlers’ respect. “Many call him nothing less than a consul,” the author of the report noted
with satisfaction.

Upon returning to Odessa, the Bulgarians who had accompanied Olkhin “unanimously
rejected” the idea of going back to Turkey and insisted that two additional representatives be sent to
those who had remained behind, in order to “express their satisfaction” and demand pressure upon the
village elders. Moreover, they resolved that children and belongings should not be released back to
Odessa—they were to remain in Crimea as a “pledge and guarantee for the spoken promises”.’

However, when Olkhin arrived back at the quarantine station, he found it empty: all the
Bulgarians who had remained in Odessa had already departed for Turkey. In his absence, heavy
mortality had broken out among them, leading to panic and “despair.” Crowds of people had gone to
the governor-general’s residence demanding the issue of foreign passports. Although officials tried to
persuade them to wait for Olkhin’s return, the Bulgarians refused, fearing that they would be forced to
remain in Odessa for yet another week—since the steamships departed only on Thursdays, and Olkhin
himself could not arrive before Friday.’

When Olkhin asked the Bulgarians who had accompanied him what they now intended to do,
they replied that they would “under no circumstances” return to Turkey, but neither could they
abandon their families. They expressed their readiness, “against their own will,” to follow their
relatives. They were promised that, provided the weather (severe frosts) did not interrupt maritime
traffic, they would be sent after their families; if, however, departure proved impossible, they would
spend the winter lodged in Odessa and proceed to Crimea in the spring.®

At the time of the report, two Bulgarians had already departed for Crimea to retrieve their
children and belongings, while another two were to accompany Olkhin to Vidin. Their task was to
“reassure the others” and to announce that “no one is held in Russia by force and that none of their
possessions would be lost.”

In the concluding part of his report of 15 November 1861, Alexander Olkhin moves from a
description of the particular incident to reflections on the broader consequences of the entire
resettlement enterprise. He sums up, analyzes the mood among the settlers, and offers proposals for
future policy.

He begins by recounting in detail the episode of the return of more than 200 Bulgarians to the
Ottoman Empire, calling it a “sad” development with “lamentable” consequences for the returnees
themselves.® Yet he also seeks to view the matter from another perspective. Olkhin stresses that the

repatriated Bulgarians would most likely encounter even harsher oppression from the Ottoman

*RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 249.
"RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 250.
® Ibid.

*RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 251.
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authorities, who would hardly pass up the chance to punish them for their attempted migration to
Russia. “The Turks will not know how to caress the Christians... and will force them more than once
to regret leaving Russia,” he wrote.

He also observed that those Bulgarians who had remained in Russia—especially those who
were content with their new conditions—would reproach the returnees for cowardice and “betrayal.”
Such moral opposition, Olkhin believed, would play an important role in sustaining Russia’s prestige
among the Slavs. ““You were not there and know nothing, but we were there, we were satisfied’—such
will be their words to those who resolved to return,” he predicted.

The most important consequence, in Olkhin’s view, was that the very fact of a free return
demonstrated that Russia held no one by force and did not entice migrants with false promises:
“Whoever wishes to come to us—the gates are open. Whoever wishes to return—returns in peace.”
This transparent policy, he argued, would have a positive propagandistic effect.

Olkhin then made an intriguing supposition: the Bulgarians who had returned, having
experienced in Russia both the absence of Ottoman oppression and certain hardships, might in time
become a powerful political opposition to the Turks. Yet he warned that, at first, the Ottoman
authorities would likely attempt to exploit them for a “cheap victory” over Russia and might even
“caress” them before proceeding to persecute them.

The issue of debt did not escape attention either. Olkhin insisted that Russia should forgive the
debts of those Bulgarians who had returned, debts that had arisen in connection with the expenses of
resettlement. He justified this both on pragmatic and humanitarian grounds: it was impossible and
pointless to exact money from impoverished people, while an act of magnanimity would only enhance
Russia’s authority. He further argued that the decision to remit these debts should be taken on Ottoman
territory, so that it would not appear as an encouragement to depart. Such measures, he emphasized,
directly affected the reputation of the Vidin consulate, which, in the eyes of the Bulgarians, was meant
to represent Russia as a just and caring power.

Olkhin also referred to past experience: “It is said that in 1829 the number of Bulgarians who
returned to their homeland reached 60,000,” and from this he concluded that in any mass resettlement,
setbacks and returns were inevitable and must be anticipated.!

He then described his visits to temporary winter colonies where settlers from Gorni Lom and
Dalni Lom, as well as Vlachs from the village of Ursoy, had been placed. He noted that in the German
colonies, Bulgarians encountered open hostility and discrimination: children had stones thrown into
their water buckets, and they were forbidden even to gather fallen branches. In the Old Bulgarian

colonies the situation was somewhat better, though complaints were voiced there as well.

Y RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 251.
" RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 252.
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Olkhin recorded in detail the sentiments of the Bulgarians from Lom: they repented of their
participation in the uprising, condemned the agitators (above all Dmitrii Kretov), and requested his
extradition—or, failing that, his forcible delivery. They composed a letter to their compatriots in Vidin,
urging them not to heed the slanderers and stressing that they were content with their lot in Russia. At
the same time, they petitioned for an increase in their subsistence allowance, since the sums allotted
“in kopecks per person” they deemed “entirely insufficient,” and they requested that it be raised at
least to ten kopecks. They especially asked for permission to cut state forest in preparation for spring,
as they required materials for the manufacture of ploughs, carts, and other agricultural
implements. ?Finally, in describing the mood among the Vlachs, Olkhin reported that many of them
likewise wished to remain, and that demands to return to Turkey were in most cases prompted not by
poor conditions in Russia, but rather by high mortality and separation from relatives.*?

In conclusion, Olkhin stressed that the settlement sites designated for the Vidin Bulgarians
were indeed extremely unfavorable: “there are not only no running rivers, but not even wells,” and in
his view this circumstance was the principal cause of the “prolonged wanderings” of the Bulgarian
villages. Unless this issue were resolved, he warned, a mass return of the Bulgarians could not be
avoided.*

This episode, connected with the return of a group of settlers, also found reflection in Ottoman
documentation of the period. Within the files concerning Odessa and the migration movement are
documents that allow one to trace the reaction of the Ottoman authorities to these developments and to
supplement the Russian sources with new details.

In his report addressed to Mehmed Cemil Bey, Acting Minister of Foreign Affairs of the
Ottoman Empire, the consul of the Sublime Porte in Odessa, Raphael Hava, noted that Bulgarian
settlers who had become disillusioned with resettlement in Russia and were seeking ways of returning
had begun to come to him. The consul emphasized that some of them appeared personally at the
consulate, confirming already familiar reports of the “unfortunate fate” of their compatriots who had
found themselves in Crimea.'® He observed that the settlers had been delegated by their companions as
deputies—"“one to Constantinople, others to Vidin”—in order to inform those who remained in the
Ottoman Empire of the distressing situation of the emigrants and thereby “prevent new calamities.”

The consul further reported the arrival in Odessa of a new caravan of some 350 persons
originating from the villages of Bela and Keanovtsi in the Belogradchik district of the Vidin

Pashalik.'® These migrants had come under the direction of a Russian official with the purpose of

2 Ibid.

B RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 253.
“RGIA, f. 383, op. 23, d. 35681, pt. 2, fols. 254-255.
** Bagbakanlik Osmanli Arsivi (BOA), HR.ID.24/26/1.
* BOA, HR.1D.24/26/1
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being dispatched onward to Crimea. At the moment of their arrival, however, Hava had not yet
received concrete instructions from the center and thus found himself, for a time, in a quandary as to
how to act in so delicate a situation. Nevertheless, he resolved to act discreetly, employing instead
“persons enjoying the full confidence both of myself and of the Imperial Government.” The aim of this
tactic was to erect a “reliable barrier to Russia’s projects,” whose policy, as he underscored, stood “in
clear contradiction to that of the Sublime Porte” in all matters concerning the emigration of Tatars and
Bulgarians. At the same time, Raphael Hava stressed not only the political but also the humanitarian
dimension of the issue. He was convinced that the Bulgarians had been “momentarily misled by false
suggestions” and “shamefully deceived by those who posed as their protectors”.!’

As a result of the instructions given to the aforementioned trusted agents, and through the aid of
a “simple and truthful exposition of the events that had occurred,” it proved possible to alter the
intentions of the Bulgarians—whom he described as even less prepared than earlier groups, and who,
had they proceeded further, would likely have arrived in the depths of a severe winter in a region
incapable of providing them with either shelter or sustenance. A decisive factor that facilitated this task
was the arrival in Odessa of several Bulgarians who had already been to Crimea: their testimonies,
“permeated with painful truth,” made upon the newcomers the “most distressing yet salutary
impression.”

Meanwhile, the departure of a new caravan to Crimea had already been scheduled. Given the
imminent inspection tour of the governor-general, Hava observed that there was practically no time
left for deliberation. Having sought the necessary advice, around 150 Bulgarians approached Count
Stroganov, Governor-General of New Russia. Their speech—marked by the “natural eloquence that
despair bestows”—contained accusations that they had been misled by false promises and had
abandoned their homes and fields, where at least “there was shelter and bread.” Now, however, on the
basis of the reports of those who had gone before, they realized that what awaited them was “nothing
but the most terrible form of destitution.” Their determination was such that they cried out: “You may
cut off all our heads... but none of us will depart; we prefer to die here rather than cover ourselves
with eternal disgrace before Russia.”*®

In response to Stroganov’s direct question—“What is it, then, that you want?”—the Bulgarians
answered with equal resolve: “To return to our homeland.” The report then recounts a dialogue
between the governor and other local officials. One of them expressed the opinion that the demands of
the settlers should not be disregarded and that the departure to Crimea ought to take place regardless.
Stroganov, however, retorted sharply: “And what force would you use to compel them to go? Do we
not understand that we are in Odessa, where there is the Ottoman consul, the consuls of England,

Y BOA, HR.ID.24/26/1
* BOA, HR.ID.24/26/2
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France, and all other nations, and that we would not be forgiven for resorting to extreme
measures?"°

He placed the blame for the situation upon those who had directed the Bulgarians to Odessa
rather than, for example, to Eupatoria, “where there are no consuls.” In the presence of the Russian
official who had accompanied the emigrants, the governor could not restrain himself and spoke
bluntly: “The damage is already done... and now it cannot be repaired. A sad affair. Send these
Bulgarians back—to Sulina or Galatz—as soon as possible. "

Hava further reported that, according to his information, Governor-General Count Stroganov
was ostensibly preparing to leave Odessa on an inspection tour, and that this version even received
official confirmation: “after the reception of the Bulgarians, the sentries were withdrawn from his
door, and his departure was formally announced.” In reality, however, as the consul asserted, this
journey was fictitious, devised so that “in case of necessity he might absolve himself of responsibility
for the Bulgarian affair,” and that the Count “did not leave Odessa for a single moment.”

The head of the governor’s chancery attempted to persuade the Bulgarians that Count
Stroganov had left behind an authorized representative empowered to resolve their case. Yet, realizing
that “the determination of the Bulgarians was unshakable” and that “it was necessary to put an end to
the scandal,” he permitted their departure. In Hava’s view, this constituted a turning point: “Count
Stroganov understood that it would no longer be solitary deputies opening the eyes of their
compatriots... but entire villages would become living proof of what fate awaits those who still wish to
emigrate.” Hava concludes this section of his report by noting that, indeed, “these unfortunate people
were dispatched the day before yesterday, on Thursday, aboard a steamship of the Russian Company
bound for Sulina”.*

A comparative analysis of the report of the Ottoman consul in Odessa, Raphael Hava, and the
memorandum of the Russian official Olkhin makes it possible to reconstruct a fuller picture of the
events connected with the attempted return of a portion of the Bulgarian settlers from Odessa to the
Ottoman Empire in late 1861. Both sources—representing opposing diplomatic and political
interests—record the same events from different vantage points. Of particular significance is the fact
that Hava’s activities unfolded during the absence of Olkhin, who was temporarily in Crimea. During
this period, the Ottoman side intensified its efforts to bring the settlers back, employing both
persuasion and the influence of Bulgarians who had already been to Crimea and returned with critical
accounts. From the Ottoman consul’s report, it becomes clear that the consulate played the key role in

reshaping the settlers’ decisions. Hava also points to the arrival of “several Bulgarians from Crimea,”

¥ BOA, HR.1D.24/26/3
* BOA, HR.ID.24/26/1
* BOA, HR.ID.24/26/1
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whose testimonies made on their compatriots a “painful yet salutary impression.” This remark
corresponds to Olkhin’s mention of Dmitrii Kretov, who, having already visited the colonies in Crimea
and returned with negative impressions, actively agitated against resettlement.

At the same time, the Ottoman document contains no reference to the spread of disease and
high mortality, which Olkhin’s report identifies as one of the crucial factors provoking the urgent
return of the group to the Ottoman Empire. In particular, Olkhin emphasized that in his absence
“serious mortality had developed among them,” and that this circumstance, together with the need to
wait for the next steamship, became the catalyst for the settlers’ panicked demand to leave Odessa
immediately.

Attention must also be drawn to the question of numbers. Consul Hava reported the arrival in
Odessa of a caravan of “approximately 350 Bulgarians” from the villages of Bela and Keanovtsi.??
Olkhin did not provide precise figures, yet it may be inferred that a group of about 150 persons
remained in Odessa. This conclusion is supported by Hava’s own mention of 150 Bulgarians who
appealed directly to Count Stroganov. In addition, other sources refer to a figure of 200 persons who
returned to Odessa, suggesting that two separate groups were involved. Thus, the total number of
settlers cited by Hava (350 persons) may be understood as the aggregate of these two contingents—
Bulgarians proper and, likely, Vlachs, who appear in Russian documentation. This group probably also
included the deputies earlier dispatched to Constantinople and Vidin—figures who played a key role in
informing and persuading their compatriots.

In the concluding part of his report, Raphael Hava expressed confidence that the large-scale
emigration planned by Russia in the spring “would not take place,” and that “Russia would be
compelled to seek subjects outside the Ottoman Empire.” He reported that he had succeeded in
obtaining reliable information regarding the methods employed to “compel the Bulgarians to abandon
their ancestral homes.” Among these methods were vivid promises: comfortable houses, fertile fields,
agricultural implements, a “brilliant future,” and, above all, the “paternal administration” of the
Russian government. Moreover, religious pressure was also exerted upon the Bulgarians: they were
told that “within two years a great massacre of all Christians would occur in Turkey,” and that
salvation could only be found through resettlement.

Hava went on to identify the most active agents of Russian propaganda: Consul Rachinskii in Varna
and Consul Baikov in Vidin.

Among the group of settlers who had returned from Odessa was also Dmitrii Khristov, who
was later dispatched to Constantinople on behalf of another portion of the Bulgarian emigrants. The

Ottoman archives preserve a document—a power of attorney issued to him in the name of a group of

2 BOA, HR.ID.24/26/1
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Bulgarian settlers—authorizing him to represent their interests before the authorities in the Ottoman
capital and to secure permission for their repatriation?:

“We, the undersigned—Diedo Gancho, Dimitar lliev, Ignat Brataev, Hristo Iliev, Mladen
Tsvetkov, and Dimitrii Krestov, elected deputies of the Bulgarian population that emigrated to Russia
and formerly resided in the following villages of the Vidin kaza: Kirova-bara, Metkovets, Tatar
Mahala, Bayraktar Mahala, Skomya-Medovets, Barovitsa, Belopole, Vasilovtsi, Gorny Lom, and
Dolny Lom—hereby grant full powers to our compatriot, Dimitrii Khristov, deputy from the village of
Izvor, for the purpose of presenting to our Mighty Imperial Government our grievances and of
petitioning for protection on behalf of His Imperial Majesty, our Beloved Sultan (may God grant him
long years of reign), that he may permit us to return to our homes, which we abandoned, having been
misled in our great simplicity.

We have always been good, faithful, and obedient subjects of our Sultan; but, being for the most
part illiterate and uneducated, we fell victim to the evil counsel of malicious men who, knowing our
attachment to the faith of our fathers, took advantage of our weakness to deceive us into believing that,
should we remain longer in Turkey, we would lose our Faith. Therefore we implore our Almighty
Sovereign to allow us to leave this foreign land, into which we have been brought against our will,
abandoned like a wretched flock without a shepherd, and to grant us permission to return to our
homes.

We were always happy in our dwellings, living in obedience to Your crown, and we ardently
desire that You restore to us the happiness we have lost, promising that, upon our return to our homes,
we will live there as Your faithful and obedient subjects. Day and night we pray to the Most High to
bless Your reign.

O You, Most Merciful Emperor, our Father, have pity and look with compassion upon Your
humble and ignorant servants, who through ignorance have been scattered like a flock without a
shepherd. We have all been Your loyal and devoted subjects. We beseech You—permit us to depart
from this inhospitable land and return to our homes, restoring to us our property. Take mercy on us,
for we live in utter destitution—brought to misery by the malicious lies of others!

Ah, You, Exalted and Good Emperor, take pity when You behold our present condition, into
which we have fallen through error, and issue a decree that we may be freed from all burdens and
obligations, at least for several years, so that we may restore the condition in which we lived before
our departure.

All our hope is in You, our Mighty Emperor. Each day we pray to the Most High to grant You
many years of rule, and we await with longing Your Imperial decision, that it may deliver us from the

state into which we have been reduced.

# BOA, HR.ID.24/26/3
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To His Imperial Majesty—Your devoted and faithful subjects.
(Signatures)
Deputies vested with full authority from the above-mentioned villages.
Kara-su-Bazar, 11 October 1861

The name of Dmitrii Kretov (in some readings, Krestov) also appears in the report of the
Russian consul in Vidin, M. A. Baikov, where he is presented as an active participant in the process of
the Bulgarians’ return migration, representing the interests of the inhabitants of the villages of Gorny
Lom and Dalniy Lom. It is noted that he arrived in Vidin after a four-month stay in Constantinople and
had received from the Ottoman government a sum of 10,000 piastres. According to the report, “the
local governor himself refers to him as the head of the returning settlers.” Later in Baikov’s dispatch it
is mentioned that some of the returnees, including Dmitrii Khristov, appeared at the Vidin consulate on
their own business. As the consul emphasized, “they expressed no reproach that they had been
deceived here.” In response to direct questions about the reasons for their return, they answered
candidly: “We cannot live with you; most likely we would all perish from disease; the water is bitter.”

The episode of the return of a group of settlers in the autumn of 1861, documented in detail in
A. Olkhin’s report and examined in this article, largely foreshadowed the further course of events,
when only a few months later mass contingents of Bulgarians resolved to return to the Ottoman
Empire. The outcome of the resettlement policy of 1861-1862 was that, of 10,388 Bulgarian settlers,
7,590 (approximately 73 percent) soon returned to the Ottoman Empire. During the course of the
migration and their stay in Russia, 2,129 persons (around 20 percent) died, while the remaining
roughly 800 individuals settled within the Russian Empire—figures that reveal the extremely modest
results of the entire project.
Through the comprehensive use of archival materials, it has been possible to reconstruct a multilayered
picture of these events. Documents from the Russian State Historical Archive (RGIA), together with
diplomatic correspondence and official reports, make it possible to trace the dynamics of the
resettlement process, the difficulties of settlement in Crimea and Novorossiia, and the growth of
discontent among the Bulgarian colonists. Materials from the Ottoman Archive (Basbakanlik Osmanl
Arsivi, BOA) complement these by offering a different perspective—that of the Porte and the local
authorities—highlighting their efforts to prevent further emigration and to organize the return of those
who wished to come back. When these divergent types of evidence are compared, supplemented by
Bulgarian publicistic writings and the contemporary press, both discrepancies in interpretation and
points of convergence emerge. It is precisely the method of comparative source analysis that makes it
possible to move beyond one-sided national narratives and to perceive the resettlement of the Vidin
Bulgarians as a complex historical process encompassing social, political, and demographic

dimensions.
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Archival Sources
Russian State Historical Archive (RGIA)
« Rossiiskii gosudarstvennyi istoricheskii arkhiv (RGIA), fond 383, opis’ 23, delo 35681, part 2,
fols. 242-255.
e RGIA, fond 383, opis’ 23, delo 35681, part 3.
Basbakanlik Osmanh Arsivi (BOA)
e Bagbakanlik Osmanli Arsivi (BOA), HR.1D.24/26/1.
e BOA, HR.1ID.24/26/2.
e BOA, HR.ID.24/26/3.
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ANNOTATION

The present article examines the impact of conflict management strategies on organizational
effectiveness in complex industrial projects. The research examines two real-world cases from
Tengizchevroil operations: an interdisciplinary misalignment during compressor commissioning and a
cultural misunderstanding between local and expatriate engineers. It demonstrates how technical
assumptions and cross-cultural misinterpretations delay schedules, increase costs, and undermine team
cohesion. The findings highlight the necessity for established communication protocols, clear role
definitions, and cultural awareness to reduce conflicts and improve organizational performance.

INTRODUCTION

In extensive industrial projects, conflicts may arise from technological interdependencies,
communication issues, or differences in culture [1]. Although such confrontations are unavoidable in
high-pressure settings, their management dictates whether they obstruct or facilitate organizational
growth and operational performance. This study analyzes two scenarios from Tengizchevroil
operations to assess the impact of conflict dynamics on project outcomes and to derive lessons for
enhancing organizational effectiveness.

CASE ANALYSIS

Case 1: Interdisciplinary Misalignment in Compressor Commissioning

During the commissioning of a high-capacity compressor unit, sequential collaboration was
required between the Electrical & Instrumentation (E&I) team and the Mechanical team. The E&I
team was to complete system integrity checks before mechanical alignment began. However, the
Mechanical team assumed these checks were finalized and initiated work prematurely. Subsequent
discovery of incomplete integrity verifications led to misalignment, partial disassembly, system re-
evaluation, and retesting. The incident caused a two-week delay, over 160 additional man-hours, and
temporary demobilization of third-party vendors, creating both financial and scheduling repercussions.

Case 2: Cultural Misunderstandings in Cross-National Teams

In a separate instance, a local Kazakh engineer delayed task execution to secure departmental
approvals in line with internal protocols. An expatriate supervisor, expecting immediate action,
interpreted this as inefficiency or resistance, escalating the matter to senior management. The engineer
perceived this as disregard for procedural and cultural norms, eventually leading to formal HR
mediation. The conflict eroded team trust, delayed decision-making, and created cultural tension,
impacting team morale and productivity.
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DISCUSSION

Both examples illustrate important ideas for industrial project management [2]:
1. Structured comunication minimizes technical errors: digital status-tracking tools, clear handover
protocols, and RACI responsibility matrices promote role clarity and diminish operational
assumptions.
2. Cultural intelligence enhances collaboration: cross-cultural awareness and inclusive leadership
reduce misunderstandings, facilitating more effective cooperation in international settings.
3. Conflict resolution mechanisms safeguard organizational efficacy: initial mediation channels, clear
workflows, and predictive stakeholder involvement reduce delays, budget excesses, and team
dissolution [3].

CONCLUSION

The Tengizchevroil cases illustrate that unmanaged conflicts, whether technical or cultural,
directly compromise timelines, budgets, and organizational cohesion. Proactive conflict management,
combining procedural rigor with cultural sensitivity, is essential for achieving operational excellence
in industrial project settings.

Future research should develop standardized frameworks integrating conflict resolution practices,
digital collaboration tools, and cross-cultural training to strengthen organizational resilience in high-
stakes engineering projects.
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IMPOI'HO3 CITPOCA HA SIAEPHOE TOIIVIMBO J10 2040 TOJA

Jcymaxynoe Azumoek lanuaposuy
Mpyxkanoe bayvipycan Tyakubaesuu
Mazucmpanmuol

Hayuonanvnozo uccnedosamenbckoeo
s0epHo2o yHusepcumema « MU DUy
Poccus, 2. Mockea

AHHOTALIUA

B paboTe aHaMM3UPYIOTCS TIPOTHO3BI PA3BUTHS SACPHON SHEPTETHKH, a TAKKE COMYTCTBYIOIIHEC
M3MEHEeHUs crpoca Ha oborameHHbd ypas (OVYII).

CornacHo mporHo3am, MUpPOBasi ycTaHOBIeHHass MOIHOCT ADC B MUpE MOXKET BBIPACTH 0
560 I'Bt k 2040 rogy B 6a30BOM CIIeHapuH, 4TO NOTPEOyeT yBENUYESHHsI POU3BOACTBA MPOIYKIIMU Ha

BCEX MEpeaciiax AACPHOTI0 TOILIMBHOIO IUKIIA.

700H~* SaBOBMCj (rBra) - A
—®- Boicokuii (TBT3) -
Huskui (FBT3) -7

2026 2028 2030 2032 2034 2036 2038 2040
foa

Pucynox 1. Ba3zoeutit, Boicokuit u Huzkuil cyenapuu pazeumus a0epHoil 31eKmpoIHepeun Ha
2022-2040 200wt [1]

Tak ecnu OpaTh cerMeHT AOOBIYM MPHUPOTHOTO ypaHa, TO B 0a30BOM CIIEHapUM HEOOXOJIMMO
yBenu4eHue 1o0buu 10 127 ThIC. TOHH/TOA, B BBICOKOM CIICHApHUM, MPEAINOJIAaralolieM aKTHBHOE
CTPOUTENBCTBO HOBBIX peakTopoB B Kutae u Boctounoit EBporie, - 10 157 Tbic. TOHH/TO/, B HU3KOM
CLIEHApWH, YYWUTHIBAIOIIEM BO3MOXKHOE COKpAIleHHE MOIIHOCTEH B pdAlle CTpaH, J100blHa ypaHa
OCTaHEeTCs Ha TeKylieM ypoBHE B 50-60 ThIC. TOHH B TOA.

[Iporao3 cmpoca Ha OVII Takxke memecooOpa3HO paccMaTpuBaTh B TpPEX CIEHAPUAX C
JOTIYIIEHUEM, YTO CpellHee oOoralieHue TOIUIMBa cocTaBisfeT 4,5% (CneKynsaTUBHbIE 3aKyNKHU WITH
U3MEHEHUs B IIOJUTHKE 3alacoB SKCILIyaTUPYIOIIMX OpraHM3alMii HE yuuThIBaroTCs). Pacuersl
MOKa3bIBAIOT, 4TO B 06a30BoM crieHapuu crpoc Ha OYII k 2040 roxy coctaBut 15,7 ThIC. T., B BEpXHEM

cueHapuu — 19 ThIC.T., B HUKHEM — 12 ThIC. T.
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Pucynok 2. bazoewtit, Boicoxuit u Huskuii cuenapuu cnpoca na OYII 2022-2040 2006t

Takum o0pa3om, pasBuTue saepHoi HHepretuku a0 2040 roma Oyaer ompeaenaTbes
MHOKECTBOM (DaKTOpPOB, BKIIOUYAsi TOCYJApCTBEHHYIO TOJHUTHKY, TEXHOJOTWYCCKUE WHHOBAIUU U
MEXIyHApOJAHOE COTPYIHUYECTBO. ba3oBhIil clieHapuil mpeonaraeT yMEpeHHbIH pOCT MOLTHOCTEH, B
TO BpeMs KaK BBICOKHI CIICHApU OTKPBIBAET MEPCIEKTUBDI JIJISl 3HAUUTEIBHOTO YBETUYCHUS JOOBIYN
ypaHa W pa3BUTHSI HHOPACTPyKTyphl. HU3KHWI clieHapWii yKa3plBaeT Ha IOTCHIIMAIBHBIC PHCKH,
CBSI3aHHBIE C OTKAa30M OT SIIEPHOM JHEPreTMKH B psAne crpaH. [ns obecrnedeHusi yCTOWYHMBOCTH
oTpacid HeoOXoauMO THOKOe CTpaTernyecKkoe IJIaHUPOBAaHUE, OCHOBAHHOE Ha AMBEpcU(UKAINM

IMMOCTABOK, MCKAYHAPOJHOM COTPYAHHUYICCTBEC U MHBECCTUIIUAX B TCXHOJIOTUU Hepepa6OTKI/I.

Cnucok JiuTepaTypbl:

1. Uranium Market Outlook, UxC, Nuclear Power Outlook 3a 4-ii kBaptan 2024 roaa
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TBOPYHECTBO KAK OCHOBA ®NJ1IOCOPUU BHYTPEHHEI'O
MHUPA B ITPO3E T. AB/IUKOBA

Muponosa Canmanam Cancol30aiiKpi3ol

Maeucmpanm 2 xypca

Bocmouno-Kazaxcmanckuii Ynusepcumem umenu C. Amarnoiconosa
Yemo-Kamenozopck, Kazaxcman

AHHOTaNUA

B crarbe paccmarpuBaercs ¢unocockoe 3HaYeHHE TBOpUECTBa B mpo3e TamacOexa AGaukoBa
KaK OCHOBBI IIO3HAHUsI BHYTPEHHETO MUpa YeloBeKa. B Xy/105keCTBEHHOM MHpe IucaTelsi TBOPYECTBO
OCMBICIISIETCSL HE TOJIBKO KaK JIUTEPATyPHBIA MpUEM, HO U KaK CPEACTBO CaMOIIO3HAHMS U JTyXOBHOTO
IIOUCKAa JIMYHOCTU. Yepe3 ICUXOJOTMYECKUe IEepeKUBAHUS TepOoeB, UX >KU3HEHHBbIE BBIOOPHI U
CTpeMIIeHHE K CBO0OOJIE PacKpbhIBAIOTCSA TIIyOMHHBIC IJIACTHI YeIOBeUecKOM aymu. CHMBOIHYECKHE
00pa3bl ¥ MPUEM BHYTPEHHEr0 MOHOJIOTa B 1po3e AOIMKOBA ITOKA3bIBAIOT €AMHCTBO TBOPYECKOIO aKTa
u ¢mIocohckoro ocMbICICHUsA. B pesynpTare nenmaercs BBIBOJ, YTO KIIFOYEBas OCHOBA IMPO3BI
nycareNs 3aKioyaeTcs B PACKPbITUM JYXOBHOM CYIIHOCTH 4EJIOBEKa, B IOCTAHOBKE BOIPOCOB
CBOOO/IBI M HPABCTBEHHBIX IICHHOCTEH.

IIpoza Tanacbeka AOnuKoBa mpejacTaBiseT coO0OW YHHUKAIbHOE SBIEHHE B Ka3aXCKOM
JUTEpaType, MOCKOIbKY B LIEHTPE €ro XyJO0XKECTBEHHOIO MHpa BCErja HaXOAMUTCS YEJIOBEK C €ro
JTYXOBHBIMHA TIOMCKaMH, BHYTPEHHHMH KpHU3HCAMH M CTpeMiieHHeM K cBoOoxe. [lms mucarens
TBOPYECTBO — 3TO HE TOJBKO ICTETUUECKUIN aKT WM (POpMa BBIPAKEHUS XYA0KECTBEHHBIX HJIEH, HO
npexnae Bcero (umocodcekuii cnocod NPOHUKHOBEHHS B TIIyOWHBI YEJIOBEYECKOTO CO3HaHUs. Ero
NPOM3BEACHUS MOJATBEPXJAOT MBICIL O TOM, YTO JIMTEpaTypa CIOCOOHAa BBIMOJHATH pOJIb
cBO€0Opa3HOH J1abOPaTOPUH, I/Ie UCCIIETYIOTCS TaifHbIE MEXaHU3MbI BHYTPEHHEN )KU3HU JIMYHOCTH.

AGnuKOB uacTo oOpamiaeTcss K o0pa3y 4YeloBeKa, OKa3aBIIErocss B COCTOSHUHM JYyXOBHOTO
kpu3uca. Ero repom He Bcerga OOprOTCS C BHEIIHUMH OOCTOSITENIBCTBAMH — Yallle BCETO OHH
HOTPY>KEHbl B MPOTHUBOPEUYMS] COOCTBEHHOIO «s»». VIMEHHO B Takhe€ MOMEHTBI TBOPUYECTBO JIi HUX
CTaHOBUTCS MHCTPYMEHTOM TIO3HAHUS UCTHHBI U CIOCOOOM COXpaHEeHHUs BHYTPEHHEH 1e0cTHOCTH. B
nosectH «/lapacam matioansl» aBTOP BBICTPAUBAET MMOBECTBOBaHME B (popMe Ppuiocopckoro auanora,
I7Ie OJMH Tepoil BOIUIONIAECT PAlMOHAIBHOE, WHTEIUIEKTyaJlbHOE Hayallo, a JPYrod OJMIIETBOPSET
COMHEHMsI, TPEBOTM M KPU3MCHBIE MEpeXHUBaHUA. DTa XyJ0KecTBeHHast ¢opMa MO3BOJIIET MOKa3aTh,
YTO BHYTPEHHHH MHp UeJOBEKa HEBO3MOXXHO TIOHATH 0e3 oOpameHHs K TBOPYECKOMY
CaMOBBIPAKEHUIO, K TUAJIOTY HE TOJIKO ¢ OOIIECTBOM, HO M C CaMUM COOOi1.

HemanoBaxkHoe mMecto B mpo3e AOMKOBa 3aHUMAaeT CUMBOJIMKA. B mpousBenenuun «Ox Koy
aBTOpP HCHOJb3yeT MeTadopy «UyKOM pyKM» Kak OTpaK€HHE IIOJICO3HATENIbHBIX CTPAaxoB U
BHYTpPEHHUX TpoTuBopeunid nuyHocTu[1,346]. 3mech XymoKEeCTBEHHBIH 00pa3 CTaHOBUTCS
¢$mI10cOCKUM CUMBOJIOM Pa3[IBOCHHOCTH YEIOBEUYECKOI MPUPObI, JEMOHCTPUPYS, YTO BHYTPEHHUI
MUp TIOJIBEPKEH HE TOJBKO OCO3HAHHBIM, HO M MPPAIMOHAIBLHBIM CHJIAaM. AHAJIOTUYHBIM 00pa3oM, B
pomaHe «Kapeabin» MOTUB JIOpPOTH CUMBOJIM3UPYET MOMCK CMBICTA U JKU3HEHHOTO MpeJHAa3HAYCHUS, a
TeMa OJUHOYECTBA IMOMYCPKUBACT TPYAHOCTh TAPMOHHH MEXAY JHYHOCTBIO M 0O0mIecTBOM. Takue
XYJOXECTBEHHbIE TPUEMBI IOKA3bIBAIOT, YTO TBOPYECTBO AOAMKOBAa BBIXOJUT 32 PAMKH
TPaAUITMOHHOTO MTOBECTBOBAHUS U MIPEBpaAIaeTcs B CpeacTBO Gunocodckoit pediiekcun.

Baxnoii cocraBnstoneit punocopun AGauKoBa sBIsieTcs uaes cBoo6oabl. Ero nmepcoHaxu vyt
BO3MOXXHOCTh BBIMTH 3a TpPENeNbl CONMANBHBIX OTPAaHHUYCHHI, MPEOAONeTh NABICHUE TPAIUINH U
OOIIECTBEHHOIO0 MHEHHMA. B 3TOM KOHTEKCTe TBOPYECTBO TPEACTACT KaK aKT JyXOBHOTO
OCBOOOXKIICHHsSI, T/I€ YEJOBEK 3aHOBO KOHCTPYHPYET CBOE «s», OTKPBIBA€T HOBBIC TPAHUIIBI
BHYTPEHHEro oImblTa. Yepe3 3TOT MOMCK MUcaTelb MOJYEPKUBACT, YTO HMCTUHHOE CYIIECTBOBAHUE
BO3MOXHO TOJIBKO TOI'ZIa, KOTJAa JIMYHOCTh COXPAaHAET HE3aBUCHUMOCTb M IPAaBO HAa COOCTBEHHOE
MHpOBO33peHue[2,156].
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IIpoza AOnukoBa MHTEpPECHAa TeM, YTO COueTaeT B ce0Oe HAalMOHAJIbHBIE M YHUBEPCAIbHBIC
Hayana. C OOHOW CTOPOHBI, €r0 NPOU3BEJIEHUS YKOPEHEHbl B Ka3aXCKOW JIE€HCTBUTENBHOCTH,
OTPaXKatOT MHUPOBO33pEHHE HApOAa, CUMBOJIMKY M MEHTalbHOCTh. C Ipyroil CTOpOHBI, OHHU
MOJHUMAIOT SK3UCTEHLUAIbHBIE BOIPOCHI, KOTOPBIE JEJIAI0T €r0 TBOPYECTBO OJIU3KUM K TPaJULUU
MUpOBOH (huocodcekoit tutepaTypsl. Ilouck cmbicia *U3HU, IPEOJOJICHNUE OTUYKIECHUS, CTPEMIICHHUE
K TOMJIUHHOCTH — 3TH TeMbl cONMXKaroT AOIMKOBAa C HIESMH 3K3UCTCHLIUAIMCTOB, OJHAKO OH
UHTEPIIPETUPYET HX B paMKaX Ka3aXCKOW KyJbTYpHOM TpaJuLUH, YTO IPHUAAET €ro Ipose
CaMOOBITHOCTh M OPUTHHAIILHOCTH[ 3, 560].

Takum oGpa3om, TBopuecTBO B mpo3e T. AOIuKOBa SABISETCA HE TOJBKO XYH0XKECTBEHHBIM
MHCTPYMEHTOM, HO U (pmIoco()CcKoil OCHOBOI HcceoBaHus BHYTpPEHHEro mupa. Uepe3 CUMBOJIHKY,
IICUXOJIOTU3M, BHYTPEHHMH MOHOIOr M (uiocodckue AMAIOrM MUCATEeIb OTKPBIBAET YUTATENIO
CJIOKHYIO U IIPOTUBOPEUUBYIO IPUPOAY YesloBeKa. Ero mpousBeneHus 10Ka3bIBalOT, YTO JUTEpATypa
criocoOHa BBINOJHATE (QYHKUMIO  (UIOCO(CKOr0 IO3HAHMs, IIOMOras YelOBEKY OCO3HAaTh
COOCTBEHHYIO TyXOBHYIO CYIITHOCTh, HAUTH MTyTh K CBOOOJIE ¥ TAPMOHUH.

B 3akiroueHne MOXHO ckaszaTb, yTo mpo3a T. AGIUMKOBAa — 3TO HE MPOCTO XYI0’KECTBEHHBIH
TEKCT, a (uiocodckass MeauTalust O YEJIOBEKE, €ro BHYTPEHHEH JpamMe W IOHCKaxX CMBbICTA.
TBOpYECTBO y HEro BBICTYNAET KAaK YHUBEPCAJIBHBIN S3bIK, C IIOMOIIBID KOTOPOIO BBIpa)acTcs
riyOuHa YerloBeYecKOoW Aymu. VIMEHHO B 3TOM 3aKJIIOYAeTCsl aKTyalbHOCTh M 3HAYUMOCTH €O
HacJIeus, KOTOPOE MPOJOJIKAECT OCTAaBAaThCS LIEHHBIM HE TOJIBKO JUIS Ka3aXCKOHM, HO M JUIsl MUPOBOM
T'yMaHUTapHOU MBICIIH.
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Abstract

The integration of media with traditional approaches in teaching is nowadays turning out to be
highly necessary in modern education. This article will try to discuss such integration concerning the
teaching of grammar for grade six English language learners. Traditional methods, like direct teaching
and drills, are tiring for the young students, though well-established. While this may be so, one should
not forget that these new information technologies, with their animations, games, and interactive
platforms, offer fully new opportunities toward further development by accounting for different
learning styles and growing students' motivation. The following paper elaborates on the strengths of
and difficulties in combining these two approaches and stresses how traditional teaching may be
supported by the multimedia tools to enhance grammar acquisition. Results showed that while
multimedia could offer improvements in both aspects, engagement and comprehension, it worked best
complemented by the more traditional approaches. The article concludes by providing some
recommendations for teachers on how best they can integrate these technologies in classrooms for a
balanced interactive learning environment.

Keywords: English grammar, multimedia integration, traditional teaching, blended learning,
sixth-grade education

Introduction

In the ever-evolving world of education, another effective method of enhancing learning
outcomes is through the implementation of technology in everyday teaching techniques. Indeed, how
grammar in English is learned has come in concern, as instructors attempted everything within their
power to get modern learners interested in the subject. Conventional grammar education typically
relies on lectures, memorization of facts, and drills. The technique is effective in certain aspects of
learning, but it may or may not captivate and engage the interest of learners who were raised amidst
computer technology.

Teachers have been trying new modes of teaching grammar since new multimedia
technologies were made available. Interactive software packages, audios and visual materials, and
online media are the tools they use. The technologies make it possible for the learning conditions to be
more dynamic and learner-centered, and it is possible for learners to interact with grammar in a
fascinating and active type of way. Even though multimedia has a lot of strengths, the traditional
method cannot be ignored. The method provides clear-cut structure and direct teaching, which cannot
be offered by multimedia itself.

The focus in this paper is on determining how effective a blend of the application of
multimedia technologies and customary teaching methods is in the education of a sample population of
grade 6 students in grammar. This investigation shall be helpful in advancing ways in which teachers
could provide more effective, interactive, and flexible learning environments based on strengths and
weaknesses within approaches. It is therefore going to be in regard to practical application in infusing
the application of multimedia technology with customary approaches and possible implications it has
on grammar acquisition, retention, and learner motivation.
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Methods of Traditional Grammar Instruction

Conventionally, the approaches to teaching grammar have been direct transmission, whereby
the teacher explains grammatical rules in clear terms and subsequentially gives practice activities.
Direct transmission often employs rote repetition and drills in a bid to enable students' recollection of
grammatical patterns. Even if these approaches are moderately effective in making learners remember
simple grammar rules, they cannot fully address all divergent demands of most students. Recent work
has indicated that most classical approaches focus on form-focused accuracy and restrict chances of
meaningful application of the language, leaving the learners poorly equipped in communicative
proficiency (Al-Bataineh, 2019).

Second, research verifies that traditionally prescribed approaches to pedagogy are capable of
inducing student disaffection, especially if grammar is learned via unexciting exercises. As a case in
point, Zhang (2022) indicates that emphasis on rote learning in grammar pedagogy results in learners
promptly losing heart and treating material as disconnected from communication contexts. This
provides added rationale for giving greater emphasis to flexible and dynamic approaches in
combination with traditionally prescribed approaches in a bid to ensure sustained student interest in
grammar study.

Grammar Teaching with the Use of Multimedia Technologies

It integrates the multimedia technologies, which hold immense potentials to bring a change in
the methodological stand taken in grammar instruction. For example, videos, animations, and
interactive software tend to hold the attention of a student where most activities in the conventional
classroom often fail. Mayer (2020) further shows that the core of the concept of multimedia learning
rests in the fact that it allows the learners to gain higher order knowledge through the use of multiple
representations for information. This, therefore, caters to the need for a multimodal pedagogy in
meeting diverse learning styles and assists in retaining and applying grammatical items better.

The last couple of years have witnessed evidence of positive effects that multimedia
technologies can have on language learning. For example, Saeedi and Biri (2016) observe that
animated sitcoms are effective in teaching grammar to EFL learners and identify that such engaging
formats would result in a higher comprehension and motivation. Jeong (2018) reported that the use of
a multimedia-assisted language learning significantly improved EFL learners’ communicative
competence. Grammar is obtained interactively and in a more realistic way through the use of
multimedia technologies, hence making the teacher's task even easier while creating a dynamic
learning environment.

Blended Learning Approach

The blended learning approach embeds traditional approaches in a comprehensive framework
for grammar instruction merged with the use of new multimedia technologies. In that respect, the
teacher will be able to exploit the strengths of the traditional and the modern techniques in order to
overcome their weaknesses. At the same time, the initial use of traditional techniques that will
subsequently be supported by resources of multimedia will provide for a more complete process of
learning from all types of learners. In general, the research supports the view that blended learning
keeps students on track for successful outcomes. Al-Bataineh (2019) found that blended grammar
instruction improves learners’ performance and permits greater flexibility of engagement thereby
increasing their engagement between content. Similarly, Gebregziabher (2025) proved that flipping the
blend of teaching grammar greatly improves achievement, hence showing how possible it is to
combine the normal way with multimedia resources.

In other words, the traditional methodology integrated with multimedia technologies and a blend
of learning can offer an effective means of teaching grammar competencies. Only by knowing the
weaknesses and strengths of each method and using them together can educators help students grasp
grammar better and create a more engaging and effective learning experience.
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Method
The study was, therefore, designed to establish the effectiveness of integrating multimedia
technologies into blended learning in the teaching of grammar to sixth-grade students at school. Based
on a mixed-methods approach, it combines quantitative and qualitative data.
Participants
This research selected a sample of 20 students in the sixth grade from one school. The participants
were randomly divided into two groups of 10 students each: one group receiving traditional grammar
instruction and the other engaged in a blended learning environment that integrated multimedia
technologies. This was a sampling criterion to ensure that all participants would present a similar
demographic background and, therefore, more reliable findings.
Teaching Methods:
« Traditional Group: This group learned grammar using traditional teaching methods, such as
direct instruction and textbook exercises.
« Blended Learning Group: In this group, grammar was taught by the blended learning approach.
It means that the traditional method of teaching the students was merged with the integration of
different multimedia tools. This included but was not limited to an interactive whiteboard. Different
learning applications such as Kahoot! and Quizlet were handy in the class to conduct interactive
quizzes, writing and reinforcement. The visual resources on video platforms like YouTube were
incorporated to demonstrate how to apply the rules of grammar. These made learning even more fun
with the help of gamification tools, such as Edmodo. Presentation tools, such as Canva, allow visually
appealing lessons prepared in the form of images and audio. Online learning sites, such as Duolingo,
make self-directed learning possible. Podcasting opens up a variety of ways in which a grammar topic
may be explained. Virtual reality provides an immersive way for students to practice putting grammar
in context. Blogs and social networking sites allow easy sharing of work and interaction amongst the
students.
Assessment: To measure the effectiveness of each teaching method, we conducted tests before
and after the instruction.
e Pre-Test: Before starting the lessons, both groups took a test to assess their initial
understanding of grammar.
e Post-Test: After completing the lessons, both groups took another test to see how much they
had learned.

Results
Table 1: Test Scores
Group Test Type Average Score (%)
Traditional Group Pre-Test 60
Post-Test 75
Blended Learning Group Pre-Test 62
Post-Test 88

Table 2: Feedback from Blended Learning Group

Feedback Statement Percentage (%)
Found multimedia resources engaging and 80
helpful
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Preferred interactive exercises and online 70
quizzes

Felt the learning experience improved due to 75
immediate feedback

Results and Discussion

Results obtained from this study show that the ineffectiveness of traditional teaching methods
compared to a blended learning method differs significantly while teaching grammar to sixth-grade
students.

Test Results: Pre- and post-test data show that grammar scores improved in both groups after
instruction. However, the blended learning group had a bigger increase in average scores compared to
the traditional group. The traditional group's scores went from an average of 60% on the pre-test to
75% on the post-test. This 15-percentage-point increase shows that traditional methods can still be
useful for grammar learning through direct instruction and practice.

In comparison, the blended learning group's average score went from 62% on the pre-test to 88%
on the post-test, a 26-percentage-point increase. This suggests that using multimedia tools and
interactive exercises had a bigger impact on their grammar learning.

Feedback Analysis: Besides the test data, the blended learning group was asked to share their
learning experiences. A large majority (80%) said that the interactive multimedia resources, such as
videos and tools, made the lessons more interesting. Seventy percent of students liked the interactive
exercises and online quizzes, suggesting they enjoyed learning through practice. Seventy-five percent
of the students felt that the immediate feedback they got during the blended learning sessions helped
them learn better, suggesting real-time feedback is important in education. These results show that
blended learning can be useful for teaching grammar to sixth-grade students, which agrees with other
research on using multimedia in education. The blended learning group’'s improvement was seen in
both higher test scores and increased student interest, which will be discussed further.

Engagement and Motivation: One of the striking results of this study was the extremely high
level of engagement reported by the students in the blended learning group. This can be understood
from the very fact that multimedia resources are intrinsically interactive, but also afford scope for
different kinds of learning styles. The inclusion of videos, interactive quizzes, and online games
allowed the students to master grammatical items with the added boon of enjoying the process.

Immediate Feedback: The learning process cannot be well achieved without immediate
feedback. The model of blended learning provided students with an opportunity to view immediate
feedback regarding their performance, which considerably enhanced their understanding of rules and
concepts pertaining to grammar. According to Wisniewski, B., Zierer, K., & Hattie, J. (2020), effective
feedback has to be one of the most essential factors for improving student learning. The fact that 75%
of the students felt immediate feedback improved the learning experience is quintessential in
incorporating formative assessment strategies within a classroom.

Collaboration and Peer Learning: Another good thing that has come out with blended learning
is the collaboration that could eventually take place among and between students. In the online parts of
the lessons themselves, students were very much involved in discussions and peer-to-peer activities. In
this way, collaborative learning has proved to enhance content understanding more as students explain
it in their own words and question the understandings of others. Through this social interaction, not
only is comprehension enhanced, but community is built in the classroom, thus making learning truly
shared.

Challenges and Considerations: While the results look promising, there are some challenges in
implementing blended learning within grammar instruction that have to be considered. One major
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issue is that of a digital divide: not all students have equal access to technology or the internet, which
can affect their participation in online activities. Educators should address these discrepancies in order
to afford all students equal opportunities to learn with blended learning.

Moreover, educators would need proper training and support to integrate multimedia
technologies into their teaching. Professional development programs would have to be provided with
objectives in taking forward the necessary skills an educator needs to develop in order for an effective
and exciting blended learning environment to be created.

Future Directions: The positive findings of the present study invite future research to establish
long-term effects of blended learning on grammar acquisition. Future research needs to explore how
different types of multimedia resources, including podcasts, animations, or online gamified learning
environments, may contribute to enhancing students' performances and engagement. Moreover, the
effectiveness of the blended learning approach across grades and subjects would enable wide-ranging
generalization about the benefits that may occur in educational practices.

In the final analysis, this research strongly supports the use of multimedia technologies and a
blended learning approach in the teaching of grammar. Increasing the level of students' engagement,
immediate feedback, and fostering teamwork, this is a way of developing not only the course of
grammar itself but also of better preparing learners for coping with the challenges of a technologically
developed society. As educators are still in search of effective ways to teach grammar, this will help
enlighten the practice that best promotes meaningful learning experiences for all students.

Conclusion

This leads to the conclusion that the benefits of the blended learning approach are evident in
grammar teaching for the students of the sixth grade. Integration of multimedia technologies increased
motivation of students, their understanding of concepts, and collaboration among co-learners. Such
results would suggest that traditional techniques combined with digital ones make the whole learning
environment more interactive and productive.

These results identify that students exposed to the blended learning model have significantly
improved in the grammar skills depicted by the scores obtained from them in the test and gave positive
responses towards the learning process. It confirms the hypothesis that integration of technology into
education, indeed, yields better learning outcomes.

It has also repeated the calls for the immediacy of feedback in the learning cycle. Those students
with the condition given timely responses to their work were more motivated and in a better place to
make sense of grammatically complex ideas. This has been extremely important in altering educators'
approaches to adopting formative assessment strategies with rapid feedback loops.

Though the advantages of blended learning are very crystal clear, the study does point to some of
the challenges that need to be sorted out. Some of the issues that come out very clearly include
inequity in access to technology, and there is a definite need for teacher training to successfully
implement it within various types of classrooms. Further research will be needed in order to study
strategies to overcome these barriers and further investigate long-term effects related to grammar
instruction and general language acquisition.

In the end, as education is fast moving into the digital era, methodologies for blended learning
will be instructive in setting up students better to face future academic and professional challenges.
The only way teachers could even further enhance grammar teaching and learning is through creating a
setting that marries the best of the traditional ways of learning and innovative technologies, enabling
students to acquire those necessary communication skills in a rapidly shrinking world.
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KACAHABI MHTEJUIEKT HET'IBIHAEI'T MTHHOBALIUAJIAP: MEKTEII
NHO®OPMATHUKACDBIH OKbITY JAT'bI /KAHA MYMKIHAIKTEP

Ab6ouxapum Hypoan /laypenynot
AHHOTAIUA

Makasaza skacaHibl MHTEIUIEKTKE HETi3/IeNITeH KaHa TeXHOJIOTUsIapabl nH(opMaTHKa cabarbiH
OKBITY/1a Maii1ajiaHy >KOJIaphl TalaHa bl JKaHa TEXHOJIOTHsIApABIH OL1iM Oepy JKyiecine acepi, OKy
Ma3MYHBIH JKEKEJIEHIIpY, OKYIIbIApABIH TAHBIMIBIK KaOUIETTEepiH JambITy, MYFaliMACpAiIH
OMICTEMENIK MYMKIHIIKTEPIH KEHEHTy Mocenenepi KapacTeipbuiabl. CoOHNal-aK MEKTENTe OTETiH
uHpopMaTUKa cabarblH KAHFBIPTY JKOJIBIHJIAFBI HETI3T1 KeAepriiep MEeH OJlapibl €HCEpYyAiH THIMI
JKOJZAphl CUMATTaNajbl. 3epTTey OapbIChIHAA OTAHIBIK JKOHE XallbIKapalblK TXKipuOenepre Moy
YKacaJblll, XKacaH bl MHTEJUIEKTI OKBITY YIepiCiHAe KONIaHyAbIH 3aMaHayn OarbITTaphl ailKbIHAa IbI.

AHHOTAIIUA

B crathe paccmarpuBaroTcs crnocoObl HMCIOIB30BAaHHUS HOBBIX TEXHOJIOTWH, OCHOBAHHBIX Ha
UCKYCCTBEHHOM HWHTEIJIEKTE, B TMPENoJaBaHUU WHOOPMATUKH. AHAIM3UPYETCS BIHUSHHUE TaHHBIX
TEXHOJIOTUH Ha CcHCTeMy O00pa3oBaHWs, WHAWBHIYAIH3AlUI0 YYEOHOTO COJNIEp)KAHHS, pa3BUTHE
KOTHUTHUBHBIX CIIOCOOHOCTEH ydYalluxcsi M PACHIUPEHHE METOJMYECKUX BO3MOKHOCTEH YYHTENeil.
Take ONUCHIBAIOTCS OCHOBHBIC TPEIMATCTBUS B MOJICPHHU3AIMH YPOKOB MH(POPMATHKH B IIKOJIC H
s dexTrBHBIC MyTH UX TpeoaosieHus. B xone uccienoBanus ObUT MPoBeIEH 0030p OTEUECTBEHHOTO U
MEXIYHApOJHOTO OIBITAa, a TaKKe OINpEACICHbl COBPEMEHHBIC HANPABICHUS IPUMEHEHHUS
HCKYCCTBEHHOT'O MHTEIIJIEKTa B Y4eOHOM MpoIiecce.

Abstract

The article explores the ways of using new technologies based on artificial intelligence in
teaching computer science. It analyzes the impact of these technologies on the education system, the
personalization of learning content, the development of students' cognitive abilities, and the expansion
of teachers' methodological capabilities. The paper also describes the main obstacles to modernizing
computer science lessons in schools and effective strategies to overcome them. The study includes a
review of both national and international practices and identifies current trends in the application of
artificial intelligence in the educational process.

Kint ce3aep: JKacanasl HHTEIIEKT, HWHHOBAIMSIIBIK OKBITY, IUQPIBIK OLTiIM  Oepy,
MeAaroruKabIK TEXHOIOTUsIIAP.

Herisri epexesep. 3epTreylne kacaHIbl WHTEIUICKTKE HETI3IENTeH WHHOBALMSIIBIK
TEXHOJOTHSUIApAbIH MEKTeN HH(OPMATUKACHIH OKBITYFa BIKMAJIbl KapacThIphULABL. Herisri maes —
Ou1iM Oepy ylepiciHe KacaHAbl UHTEIUIEKT KYPaJJAapbhlH €HI13y apKbUIbl OKYIIbUIAPJbIH IOHTE JEeTeH
KBI3BIFYIIBUIBIFBIH ~ apTTRIPY JKOHE OUIIM camacklH JKakcapTy. HoTwkeciHIe, OKBITyla KeKe
TPACKTOPHUSUIAp KYpPY, TPAKTUKAIBIK JaFAbUTapAbl  JAMBITY JKOHE MYFAIIMHIH  KYMBICHIH
OHTAWIAHABIPY MYMKIHAIKTEP1 aHBIKTAIIIBL.

Kipicne. [{udpibik TexHONOrUsIap KapKbIH/IBI TaMBIIT JKaTKaH 3aMaHjia 611iM Oepy canachlHa
xacauapl uHTeIUIeKTiH (JKU) oneyeTin TuimIi maiiianaHy e3eKTi Macese OOJbIn OThIp. by 3eprrey
MEKTeNTeT1 nHPpOopMaTHUKa MOHIH OKbITyAa JKa3aHpl 3USAT HETi31H/IeT MHHOBAIUSIAPIBIH KOJITaHBLTY
MYMKIHIKTEPiH aHbIKTayFa OaFbITTANIBI.

XKacauner unTeuiekt (OKU) TexHomorwsuiapsl ajam3aT eMIpiHIH OapiblK calanapblHa eHirl,
oJlapJIbIH KYMBIC icTey TacuilepiH TyOereii e3reprin keneai. binim Gepy sxyiteci ne Oy ypaicTeH
THIC KajFaH >KOK. JKacaHIpl WHTEUIEKTI TMaijallaHy MEH E€HTI3y TypJl canajiapja, COHBIH IIIiHIe
uHpopMaTuka OuTiMiHAe e TeHkepic skacanbl. L{udpasik 3aman 6is1iM Oepy xyilecine )kaHa MiHIETTEp
KOWIbI. Ocipece, Mekrtenteri mHbopmartuka moHi — [T camackiHga >KyMbIC iCTEHTIH OoJamak
MaMaHAapAbl NalbIHAAyAa HETi3Ti pesai aTKapbll OThIp. YKacaHIpl MHTEIUIEKT OCBhI ©3TepicTepiiH
0acTbl KO3FayIllbl KyIlli caHaia/bl. JKacaH[Ibl MHTEIUIEKT TEXHOJOTHUSIIAPbIH OKY MPOIECiHE KOJIAaHy
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OKYUIIBUTAP/IbIH HIBIFAPMAILIBUIBIFBIH JAMBITYFa, CBIHU OiJIay KaOlleTiH apTTBIpyFa jKOHE 9p OKYILbIFa
JKEKe TOCIIIMEH OKbITYFa MYMKIHJIIK Oepei.

JKacaHIbl MHTEIUIEKT — aJaMHBIH Oilay, YHpeHy, HIenrM KaObuilay CBhIHABI KaOuIeTTepiH
KOMIIBIOTEPIIIK JKYHenep apKbUIbl perTeyre OarbITTajdfaH TEXHOJOTHSJIAp JKUBIHTHIFBL. COHFBI
KBULIAPbl MAIIMHAIBIK OKBITY, TEPEH OKBITY JKOHE TI'€HEPATUBTI MOJAEIbAEP CHIAKTHI OarbITTap
KapKbIHJIBI JaMbill kathip [1]. YKammer XKacanabl HHTEIUIEKT TEXHOJIOTHSIIAPBIH OLTiM Oepy *kylieciHae
KOJIJaHy MbIHA/Iall apThIKIIBUIBIKTap Oepeni:

¢ OKy IPOIIECiH KeKeIeH Iy (aIanTUBTI OKBITY);

¢ bitim Gepy MaTepuaiapblH aBTOMATThI TYpP/IE Tajlaay jKoHe Oarasay;

¢ OKymIbLIapIbIH YATEpIMiH OaKblIay XKoHEe O0IDKay;

¢ MyFamimre oficTeMeIik KOMEK KOPCeTy.

3eprrey 2025 KbUIABIH HAaypbI3-MaMbIp aiJIapbl apayblFbIHIa AJMaThl KaJlachIHAAFbI OipHeIe
xanmel OumiM  OeperiH  Mektenrtepnae kyprizinmi. [Ipaktukaneik Oenimae wuHpoOpMaTHKa ToHI
MyFainiMaepi MeH 8-9-ChIHbII OKyIIbUIapbl KamTbulAbl. OKy IpOLECIHJE jKacaHIbl MHTEIUIEKT
Herizingeri mardopmanap (meicansl, ChatGPT, Google Teachable Machine) konmansuiner. [lepexrep
cayajiHama, Oakpliay *oHe cyx0ar ojicTepi apKblibl kMHaNbl. COHBIMEH KaTap OKYIIbUIApIbIH OKY
yirepiMi MeH OeliceHaunirine Ttannay xkacaimapl. OCBIHBIH HETI3iHIAE MyFamiMmaepre HHQOpMaTHKa
ca0arblH OKBITY Ke3iHAe MblHa JKacaHIpl MHTEUIEKT TEXHOJOTMSJIApblH KOJJAAaHyFa OO0JIaThIHBI
auTeuinbl. Onap:

Chatbot. Bys »kacanapl MHTEIIEKT HETi3iHAEri OarmapiaamaibiK skyiie. O amaMHBIH TiTiH
TYCIHIIl, CypaKTapra jayam Oepeii >KOHE OpTYpJi TamchlpManapibl OpbIHIAl anmaapl. bimim Oepy
canacbeiia chatbot okyisliapra KeMeK Kepcetyre, akmapaT Oepyre apHaiFaH KOJDKETIMII KoHE YHEMI
YKYMBIC ICTEUTIH BUPTYaJIbl ACCHCTEHT PETIH/E KBI3MET €Te/Ii.

AKbBLIABI OitiM Oepy TexHoaorusiiapbl Squirrel AI, Knewton. byn ekeyi OKyHIbIHBIH
JeHreliiHe Kapail OKy TarchipMaapbliH TaHIan Oepei.

Squirrel Al - Kpitaiina skacanraH, jKacaHIbl HWHTEJICKT KOMETIMEH OKYIIbUIAPIBIH OiliM
NEHreliH jKeke Oarajam, COFaH COWKec OKBITY OarjapiiaMachlH YCBHIHATBIH aJalTUBTI OKBITY
iatgopmacsl [2].

Knewton - AKIII-ta KypbuiFaH, OKyIIBIHBIH OKBITY CTHJII MEH KaXETTUIIKTEPIH €CKepil, OKY
MaTepHalIapblH JKEKEICH i OepeTiH alaTUBTI OKBITY TEXHOJIOTHUSCHI [3].

Baranay skyiesepi. ABTOMaTThl TYpZe TECT HOTWXKEJEPIH TEKCEPil, capanTama >xacail ajaaibl.
byn - 6inim Gepy canackiHaarbl >kacaHnsl uHTe/uiekT (OKU) texnomorusmapbiHblH Oipi. MyHpai
KYHenep OKyIIbUIapbIH OPBIHAAFaH TECT TAllChIpMaIapblH HEMECE EMTHXaH JKYMBICTAPBIH aBTOMATTHI
TypAe Oaramaiifipl >koHe Tanmaiasl. OnapAblH HETi3rl apTHIKIIBUIBIFBI — MYFaJIIMHIH YaKbIThIH
yHemjiey, Oaranay MpOLECiH XKeeNIeTy KoHE OObEKTUBTUIIKTI KaMTaMachl3 €Ty.

Taourn Tingepai emaey (Natural Language Processing, NLP). By TexHomorus MoTiH
TYPIHIEr1 ’KayanTapAbl TanjgayFa MYMKIHAIK Oepeni. Mbicanbl, 3cce, allblK cypakTapra OepuireH
KayanTapapl Oaranay YIIIH KOJAaHbU1aabl. JKacaHIpl MHTEIEKT >KyHeci jkKayanTbhlH Ma3MYHBIH,
IpaMMaTHKAJIBIK KYPBUIBIMBIH, JJOTHKAJIBIK TYTACTBHIFBIH CapariTail ajasl.

Mammuaasik okbITy (Machine Learning). Baramay sxyiienepi OKyIIbUIApIbIH Kayarl
YJITLIepiH TeKcepin, oyapra 6ara Kosl anaabl. by Tocin sxyHeH1H A9AIrt MeH THIMAUIITIH apTThIpaibl.

Komnsiorepaik kepy (Computer Vision). Erep tect TanceipmMacsl Koibkaz0a HemMece CypeT
TypiHae 0oJica, KOMIBIOTEPIIIK KOPY TEXHOJOTHSCHI apKbUIBI JKYHE jKayanTapIsl CKaHepliel, TaHH
aJasipl.

Koa xasyabl yiipererin Kacanabl MHTeIeKT Kypaaaapbl. Kazip »xacaHipl WHTEIUICKT
TEXHOJIOTUSIIaphl Oarnapiamainay TUIAepiH YHpeHy MeH KOJ| jkKa3zy Y/JAEpiCiH KeHULeTyre, opi
TuiMaipek eryre kemekreceai. Code.org, Replit cuskrbl miardopmanap oKylIblIapFa KO Ka3yibl
yiipereni koHe onapiblH JKa3faH OarjapiiamMaliapblH aBTOMATThl TYpJAE Tajjam, TY3eTyJlep MEH
YCBIHBICTap Oepei.

Code.org - mexTen OKymIbUIapbl MEH OacTaylibl OarnapiaMalaylibuiapra apHaIFaH TaHbIMAall
owmaiH miatdopma. MyHaa opTypii AeHreimeri Oarmapiiamanay KypcTapbl MEH WHTEPaKTHBTI
cabakrap ycbiHbuIazbs [4]. Code.org matdopmachiiia OKyIIbUIAp:
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¢ Ko »a3yIeIH HET13T1 YFBIMIAphIH YHPEHE ],
o VIHTepaKTUBTI XKATTHIFyJap apKbUIbI JIOTUKA MEH aITOPUTMICPAl MEHIepei;
¢ [IporpamMmartay TUTAEpiHIH HET13/IepiMEH TaHBICAIBI.

Code.org mnardgopmaceiHIa KapamaWbiM JCHTEHAEri >KacaHJbl WHTEUICKT JJIEMEHTTEpi
KOJIJlaHblIaZbl. MbIcanbl, OKYLIBIHBIH a3faH KOJIBIHBIH CHHTAKCHCIH TeKcepin, Kareiep Oosica
xabapmaiiel. 6enrini 6ip TarncblpMaHbl OPBIHAAY Ke3iHAe THIMI )KOJIJap YChIHAIBI.

Replit :xone onbiH Ghostwriter kypaabl. Replit - Oyn BeG-Herizgenren Oarmapiamainay
optacel (IDE). On koj »a3y/asl sxbuigaM api biHFaiuiel etemni. Replit-tin Ghostwriter nen aTanatbi
KypaJsbl OarapiiamMaay Ke3injae OuTiM amylibiFa Hemece OaraapiaMarayIibiFa KeMeK kepceTeni [5].

3epTrey HOTMXKECIHIE JKacaHIbl HHTEIUIEKT KYpaJJAapblH KOJIJaHy  OKYIIBUIAPJIbIH
nH(pOpMaTHKa TOHIHE KbI3BIFYIIBUIBIFBIH apPTTHIPBIN, OKY OCJICeHAUIIrT MEH TYCIHy JCHreliH
JKaKCapTaTbIHBl aHBIKTANAbL. JKekenereH TarcelpManap Oepy, BU3yalabl TYCIHAIPY JKoHE Kepi
OaillaHbIC MYMKIHJIKTEpl OKBITY YAepiciH Thimai eTTi. JlereHMeH, mIbIH MoHIHE Kejcek JKacaHbl
MHTEJUIEKT TEXHOJIOTHSUIApbl MYFaliMJi aJlMacThlpMa ajJMaWThIHbIHA Ke3 >KeTTi. KepiciHie OHBIH
YKYMBICBIH KEHUIJIETIN, MIBIFApMAIIbUIBIKIICH alfHaIbICyFa MYMKIHIIK OepeTiHi aaneniaeHai. Myraiaim
JXKacaHapl MHTEIUIEKT YCHIHFaH JIEPEKTEp HETi3iHAe OKylIbiFa xeke OarbiT Oepexi. COHBIMEH Katap
MYFaliM OKYIIBIHBIH TYJIFAIBIK €PEeKIIETIKTePIH eCKepil, bIHTATaHIBIPYIILI PO aTKapabl. AJIbIMEH,
JKacanapl MHTEIIEKT KYHenepl YIKeH KoJeMIer MoIIMETTep Il KbUIIaM OHJCT, Tajaai anansl. by
MYFaiMre 9p OKYIIBIHBIH OKYy YJATepiMi, dJICi3 kOHE KYIITI >KaKTapbl Typajbl HAKTHl KOHE TOJBIK
akrmapar oepemi. MyraiiM OChI IEPEKTEp HETI31HIe OKYIIBIHBIH JKEKEe KOKETTUNIKTEPIH €CKepill, OKBITY
CTpaTervsuiapblH THiMAlL Oedlimael amanel. JKacaHIbl WMHTEIEKT TEXHOJIOTHUSIIAPBI OKYIIbLIapFa
apHaJIFaH OKBITY MaTepHAAAPBIH JKOHE TaIChIpMaap/abl KEeKEeIEeHAIpyre KoMeKTecedi. Al MyFaliM
OYJ1 YCHIHBICTAp/Ibl MalallaHbIl, 9P OKYIIbIFa HaKThl OarelT Oepeni. CoHbiMeH Katap JKacaHIbl 3UST
TEXHOJIOTHSUIAPBl KYH CalblH KaWTaJllaHATBIH JKYMBICTApJbl aBTOMATTAHABIPAIbl. MBbICalbl, TECT
JKayanTapblH Oaraniay, OKYIIBUIAPJbIH TalChIpMaapblH JKYHell TypAe Oakbpuiay *KoHE OJIapAblH OKY
KapKBIHBIH €CEITeY CHUAKTHI MIHAETTEP/i aTKapaasl. by myraniMre 60c yakbIT 0euill, OKyIIbIIapMEeH
TiKeNel KapbIM-KaThIHAC KacayFa, IIBIFApMaIIbIIBIK TallChIpManapra KoHE KypJeli MeAaroruKalibiK
MaceseNepl menyre kKeoipek keHu1 0enyre MyMKiHAIK Oepeni. Ocbl opaiina, XKacaHibl UHTEIIEKT
(K1) TexHonorusmapblH MeKTenTe O11iM Oepy *KyleciHe eHri3y mMacenecine Tokraicak. XKaHa kyiieHi
OutiM OarmapiamMachlHa €HTI3Yy — 3aMaH TanaOblHAH TYBIHAAFaH KaXeTTUTiK. Auaiina Oy yzaepic
OipkaTap MaHbI3/Jbl KUBIHABIKTAD MEH LIEKTeyJepre Tam OoJibill OThIp. By keneprinepai menry yuriH
KEIICH/Ii FUTBIMU-TIEIArOTUKAIIBIK, TEXHUKAJIBIK KOHE HOPMATUBTIK TOCIUIT KAXKET.

TexHnKaNbIK HHPPAKYPBLIBIMHBIH KeTKIJTIKCI3AIri

Xacanapl MHTENNEKTiIHI €HTi3Yy[iH aJFalIKbl IIapThl — TEXHUKAIBIK 0a3za. OKIHIIIKE Kapaw,
KONTEreH MEKTENTepae KaKeTTI HMHPPaKypbUIbIM KETKUTIKCI3. MaceneH, Korapbl ©HIM/II
KOMIIBIOTEpIIEp, TYPAKThl MHTEPHETKE KOJDKETIMIUTIK, KaKeTTi OarmapiaManblK jkacaktamah by
MaceJie ayblll MEKTENTEPIHAC KU1 Ke3/1ecell, HOTHXKEeCIHAe O11iM Oepy KyHeciHae HUPPIbIK TEHCI3IIK
yJIFas Tycel.

Myranimzaep naibIH emec

Xacanapl MHTEIJIEKTIMEH JKYMBIC iCTEy VIIIH MYFaliMIepre *aHa Ky3bIpertep Kaxe. Omap
QITOPUTMIIK OiIay, TUQPIBIK cayaTThUTBIK, JKacaHAbl WHTEIDICKTI KypallapblH KOJJaHy MEH
UHTerpanusuiay kalineri. bipak Ka3ip MyFaimiMIepiH KOMIIUIri MyHAal TeXHOJOTHsIIapMEH Kyieni
’KYMBIC ICTeyre JaibiH emec. ONTKeH1 onapablH KelOipi MyH1all OarbITTa apHaiibl OKbITYJaH ©TIIETeH.
Bocosa JLJI. xone Xennep E.K. cbiabl 3eprreyminepin enoexktepinae JKacanasl MHTEIEKTIMEH
KYMBIC ICTEYA1H TIEAarOrMKaIbIK MOJIEIIH 31pJiey KaXETTUTIT alThIIFaH [6].

Kexe nepexrepain Kayincizairi ;koHe 3TuKa MaceJiesiepi

Xacanapl MHTENNEKTIHI KYyHenepi OKyIIbUIap Typajbl YJIKEH KeJIeMIEe KeKe AepeKTepii
KUHAABL. MoceneH, OKy yarepimi, MiHE3-KYJIBIK €peKIIeTiKTepi, KbI3bIFYIIBUIBIKTapbiH. MyHnait
JepeKTep/Ii cakTay MEeH OHJeyzAe aepOec mepeKTepli KOpFay, STUKaJbIK CTaHAAapTTapIbl CakTay aca
manbi3el. GDPR (General Data Protection Regulation) ceinpl XanbIkapasblK epexeiep 0Chl MOCENeHI
perreiial. bipak kemrereH enaepne, coHblH imriHae Kazakcranma, mekrtentep OyJI CTaHmapTTapra
TOJILIFEIMEH cail KeJie OepMeii.
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Otuka macenenepi — JKacanapl HHTEUIEKT MICHIIMIEPiHE TOJBIKTAH CEHII Tarchlpy, OKYIIBIHBI
Oaranayarbl SAUICTTUIIK, alTOPUTMIIK KEMCITYIIUTIK CUSKTBI TYHTKUIASPAl KaMTUABL. 3epTTeyiiep
KW kypangapblH TnaijganaHfaHaa agamablK Oakbpliay MEH MYFaIIMHIH KOCIOM ATHKAchl OipiHIi
OpBIHJIA TYPYHI KQXKET eKeHIH 0aca aiTabl.

/Kacanabl MHTeJIEKTi KyHeJslepiHiH canacbl MeH CeHiMaiIiri

XKacanapl HMHTEIEKT XKyHenepi AyphIC KYMBIC iCTe€y YIIIH oOJlap camajibl JIepPeKTepMEH
yiperinyl kepek. Auaiina keibip OuriM Oepy mutardgopManapblHIa KOJJIAHBLIATBIH aJTOPUTMIED
CTEpEOTUNTEPTe Heri3/enyl HeMece Kare KOPBITHIHIBI acaybl MyMKiH. COHBIMEH KaTap >KacaHJIbl
WHTEJUICKT JKYHellepl YHeMI >KaHApTBUIbIN, OCHIMIETIN OTBIPYBl THIC. OWTHECE, ojiap ©3eKTUIIrH
YKOFAJITaIbl HEMECE OKBITY CarachlHa Kepi ocep eTe/li.

JKacaHIbl MHTEJUICKT TEXHOJIOTHSJIAPBIH MEKTEN OuliM Oepy >KyHeciHe THIMII €HTi3y YIIiH
JKOFapblJa alTBUIFaH KUBIHIBIKTAPIBl €CKepy MaHbI3Abl. byn Moceneni memy ymniH Oinim Oepy
casiCaThIHBIH, MYFAIIMJICPl JalbIHIAY JKYHECIHIH KOHE TEXHHUKAIBIK MHPPAKYPBUIBIMHBIH YHICCIMI1
namysl KaxeT [7]. Conpaii-ak XKacaHnapl MHTEIUIEKTIHIH ATHKAJIBIK JKOHE KYKBIKTBIK acTeKTiIepl YHEMI
FBUTBIMU KOHE KOFaMJIbIK OaKpliayia 00Iybl THIC.

Bomamrakra sxacanasl uHTEIIekT (JKW) TexHonorusmapel MektenTeri WH(GOpMaTHKa TMOHIH
OKBITY/Ia aHa JEHrelre KoTepim, OKy YAEPICiHIH TUIMIUIINT MEH TapThIMIBUIBIFBIH apTTHIPyFa 30p
MyMKiHIIK Oepeni. Toemenne kenemekre XU-aiH ochl MoHre BIKNAT €Tyl MYMKIH OipHEIIC MaHBI3/IbI
OarbpITTap YCHIHBLIABI.

JBIOBICTBIK KOHE BU3YAJ/IbI TAHY KYiielepiH JaMbITy

Kepy (visual recognition) joHEe ecTy (speech recognition) TEXHOJOTHUIAPHI APKBUIBI
OKYIIBUIAP/IbIH MHTEPAKTUBTI KOHE TOXipuOere Heri3fenreH OuliM alyblHa JKOJ alblUiaabl. MbIcalbl,
OKYIIIBIHBIH AaWTKaH CyparblH aBTOMATTHI TYPAC TAaHUTBIH >KOHE OFaH JaybICIICH jKayam OepeTiH
Kyienep cabak OapbIChIHIA OKYIIBUIAPABIH KBI3BIFYLIBUIBIFBIH apTThIpaAbl. byn ocipece epekiie
OUTIMI KaXKeT eTeTiH Oaanap yIIiH eTe MaHbI3/Ibl OOJIMAK.

IeiiMmudukanus 3jieMeHTTEPiH eHrizy

leliMudukanus — oKy YyAepiCiH OHBIH AJIEMEHTTEpPl apKbUIbl KbI3BIKTHI €TIIl YHBIMAACTHIPY
tocini. JKacaHIbpl MHTEIUIEKT KOMeriMeH OKYIIBIHBIH IporpeciHe Kapail OeHiMzieneTiH, NeHreiik
TaIrchlpMaJiap MEH MapararTap *KyHheciH Kypy MyMKiH Oomnajbl. Mbicansl, Replit miardopmacsisars
Ghostwriter Kypasibl OKYIIBIHBIH jKa3FaH KOJbI HETi3iHJEe OFaH JAWBIKTHI KeHec Oepim, >KEeTICTIriH
BIHTAJAHABIPEIT  OThIpaAbl [8]. MyHnmail IKkyidenep OKYIIBIHBIH MOTHBAIUSCBIH — apTTHIPHIII,
HIBIFAPMAIIBUTBIK OMJIaybIH JAMBITYFa CENTITiH TUT13e/11.

Ka3zak tininge ceisieiitin 7K1 kemexmiiepin azipiey

binim Oepy canacklHa YATTHIK TUIAE COMICHTIH MHTEIUIEKTYal bl KOMEKIIIepAiH 6oIMaybl —
aiftapnpikTail mekrey. COHIOBIKTAH Ka3aK TULII OKyIIbUIapra apHainFaH JKacaHIbl WHTEIUIEKT YaT-
0oTTap MEH BHPTyalAbl aCCHCTEHTTEp d3ipiiey aca o3ekTi. MyHIall Kypaiaap OKYIIBIHBIH TyFaH
TUIIHAE Cceisen, KypAeial HMH(OpMaThKa YFBIMIApbIH TYCIHAIpYyre Kemekrecedl. byn — Tuiaik
TEHCI3QIKTI KOIOFa OarbITTAIFaH MaHbI3/bI KaIaM.

Myraaimaepre apHaarad 2Kacanabl HHTeJVIEKTKe Heri3/le/IreH dgicteMellik Kypajiaap

Nudopmaruka MyramiMaepiHiH >KYMBICBIH XEHUIIETY MaKCaThIHJA >KacaHJbl HHTEJUICKTKE
HETI3JIeNITeH oficTeMENiK TutaTtdopmMa skacay — OoJlalmaKkThIH MaHBI3ABl OachIMIBIFBL. byn xyitenep
cabak >xocrapjapblH aBTOMATThI TYPJE YCHIHBIM, OKYIIBUIAP/IBIH OKY HOTHXKENIEpiHe caparnTaMa xacarl,
Kall TaKbIpBINITapJia KUBIHJBIK 0ap ekeHiH kepceredi. COHBIMEH KaTap »acaHJIbl 3USAT OKYIIbIIAp IbIH
OUTIMIHIET1  ONKBUIBIKTApABl  AWKBIHIAIN, MYFalliMI€ HaKThl  YCBIHBICTap Oepy  apKbUIbI
muddepeHIMalMsIIaHFaH OKBITYbI ICKE achIpyFa MYMKIH/IK Oepei.

NudopmaTuka cabarbIHbIH Ma3MYHBIH KAHAPTY

Bbonamakra naopmaTrka MoHIHIH Ma3MYHBI Ja jKacaHAbl 3USAT TEXHOJIOTUSIAPBIHBIH JaMybIiHA
Kapail OeliiMaenyl KaxxeT. MacesneH, HelposKeniyiep, MallMHAIIBIK OKBITY, IEPEKTEP/Il OHJIEY, AITOPUTM
ATHKACHl CUSKTHI TaKbIPBINTApIbl MEKTEN OarmapiaMachblHa Ke3eH-Ke3eHIMEH eHTrizy KaxeT [9]. byn
OKYILIBUIAP/Ibl TEK KOJIJAHYIIbl eMec, Ooalak TeXHOJIOTHs jKacayllibl peTiHe TopOueneyre cenTirid
TUT13e]Il.

HNHKI103UBTI K9He KOJLKeTiMI 0istiM Oepy
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JXacanapl MHTENJIEKT TEXHOJOTHSUIAPhl epeKile OuTIMII KaKeT eTeTiH OKYyIIbUIapFa Ja TeH
MYMKIHIIK Oepy yIIiH THIMII Kypan Ooja amangsl. JlaybicmeH OacKapbUiaThlH, OeHiMuaenreH
uHTepdercTep MEH HHTEIUISKTYalAbl OKY IutaTrgopManapbl Kepy HeMece ecTy KaOuleTi MIeKTeyIi
OanmanmapaslH MHPOpPMATUKAa TOHIH MEHrepyiH >keHuigereni. byn OarbITTarbl 3epTTeyiep MeH
xKobamappl MEMIIEKETTIK JeHreiae Koiaaay Kaxer. JKorapella aTainfaH NepcleKTUBAIAP >KacaHJIbl
MHTEJUIEKTIHIH MEKTeN MH(POPMATUKACHIH OKBITYAAFbl POIIH KaHa JACHrelre KeTepyre Heri3 0oiabl.
bipak Oy;1 MYMKIHIIKTEP/II iICKE achIpy YIIiH:

o MeMJIeKeTTiK JeHreiie HHPPaAKYPbLIbIM MeH KAJAPJbIK Al bIHABIKKA HHBECTHIUS Cally;

o Kazak timingeri mudpiblk 011iM Oepy pecypcTapbiH KOOEHTy;

» Myranimuepre apHairad 2KacaHabl 3UAT TEXHOJIOrUsJIapbl 0oibIHIIA Yy3aikci3 OitiMm Oepy
KYPCTapbIH CHTI3Y;

o XKacanapl MHTEIJIEKT KypajJapblH KOJJAaHY Ke3iHJAE JITHKAJBIK JKOHEe KYKBIKTBIK
HOpPMAaJIapAbl HAKThIJIAy KaXeT.

CocpiH acanzapl 3UAT TEK OKBITYAbl aBTOMATTaHABIPY Kypajbl FaHa emec, OijaiM Oepy
MAa3MYHBbIH KAHFBIPTY MeH TYJIFaHbI JAMbITY TeTiriHe aifHanabl.

AJBIHFaH HOTHIKEJICP JKacaH/Ibl MHTEUICKTTIH MEKTESTT HHPOPMATUKACHIH OKBITY1a THIMIII KYpa
Oona amarelHBIH KepceTTi. bysn OimiM anmymsiapablH kKeke KalineTtepiHe OeHiMIENreH OKBITY
MYMKIHIITIH apTTBIPBIN, MYFaliMJep YIIiH YakKbITTBl YHEeMJIeHai. 3epTTey KOpPBITHIHIbLIAPHI
XallbIKapaliblK TYKIpHOenepMeH coiikec Keneni, acipece HUPPIbIK OimiM Oepy mmardopmanapbiH
Koiany OarbIThiHAA. bomamakra KW TexHomorusiapeiH OKy OaraapiamMachiHa KYHell Typle eHrizy,
MyFalliMIepre apHalfaH OKbITY KypCTapblH YMBIMIACTBIPY KOHE Y3aK Mep3iMAl acepiepiH 3epTrey
MaHBI3/Ibl O0JIMAK.

XKacanapl HHTEIUIEKT TEXHOJIOTHsJIaphl MeEKTel HMH(POPMATUKACBIH  OKBITYyJIa KaHa
MYMKIHIIKTepre KeH xoj amazapl. Onap TeK OKy YAEpICiH KCHUIICTIN KaHa KOWMAaid, OKBITYIBIH
TUIMJUTITIH apTTRIPYFa, OKYIIBUIAPABIH JepOec OKYy TPaeKTOPUSICHIH KYpYyFa, MYFaliMHIH 9iCTEMEIiK
MYMKIHIIKTEepiH KeHeWTyre bikman ereni. CoHbiMeH Kartap, KW TexHomorusuiapsl oKy OapbICBIH
Tanjgayra, OakpulayFa >XoHE OoiDKayFa MYMKIHIIK O€peTiH HMHTEJUIeKTYasibl KyHelepll eHri3zy
ApKBUTBI OKYIIIBI MEH MYFaIIM apachIHIAFbl ©3apa OalIaHbICTHI HBIFATa TYCEI.

Amnaiina 6y TeXHOJOoTHsapabl OiiM Oepy ylepiciHe TONBIKKAH/BI €HT13y OipKaTap MaHbBI3/IbI
maprrapra OaiinaHblcThl. EH angpiMeH, TEXHUKaIbIK HWHQPAKYpPBUIBIMHBIH KETKUIKTUII, SFHU
MEKTENTEep/IiH >KOFapbl JKbUIAaMIBIKTEl HHTEPHETIICH, 3aMaHayl KYpPbUIFbUIAPMEH KaMTaMachl3 eTilyl
— TaOBICTBIH Heri3ri kemum. ExiHmmgeH, menaror kajapiapabl Jaspiiay MEH KaidTa jaaspriay KyieciH
KaHAPTY, MYFaIIMJIEpAIH KacaHAbl HHTEIUIEKT TEXHOJOTHUIApbIH TYCIHIN, OJIapJbl MaKcaTThl
KOJIJIaHyFa JaibiH 00ysl aca MaHbiAbl [10]. YuriHmiaeH, skeke JepeKTepAiH Kayinci3airi, dSTHKAIBIK
HOpMAasappl CaKTay *oHe YKAaCaH/bl MHTEJUIEKT KYHWeTepiHiH CEHIMIUIIr MEeH SIUIIITH KaMTaMachl3
€Ty MaceJenepi ie Ha3ap/IaH ThIC KaIMaybl THIC.

XKacanapl MHTENIEKT KypajjapblH THIMAI KOJIJaHy — jKall FaHa TEeXHUKAJIBIK JKETICTIK eMec,
Oyn 3amaHayun OuriM Oepy ¢unocodusaceiHbIH Oip Oemiri. SIFHU, OKYIIBIHBIH LIBIFAPMAIIBLIBIK
KaOlJIeTiH JaMbITy, ChIHM OWJIAYbIH >KETUIAIPY, MpoOjeMaHbl LIeNly JaF/IbUIapblH KaJbIITACThIPY —
JKacanapl 3uAT HETi31HE KY3€ere acaThblH KaHa Ma3MYHHBIH ©3€T1 00JIMaK.

Connpiktan YKacaHIbl WHTEUIEKT TEXHOJIOTHSUIAPBIH IYPHIC KOHE MaKCaTThl IaiifaliaHy
apKbUIbl 013 TeK HUQPAbIK opTara Oeilimuenren OuriM Oepy XyiHeciH emec, Ooiamiak MaMaHHBIH
TYJIFANIBIK QJIEYETIH alllyFa OarbITTalFaH jkaHa (GopMaTTarbl MEKTEN OUTIMIH KaJbIITAaCThIpa ajlaMbl3.
Bbyn e3 keserinne KazakcranHbH IUQPIABIK TpaHcdopmarus aoyipiHae Oocekere KaOLIeTTi ypriak
TopOuesney MiHIETIHE TiKeNeH jxayan Oepeil.

3epTTey OapbIChIH/A KaCaH/Abl MHTEIUIEKT HET131H/Aer1 MHHOBAIUsUIap MEKTeN MH()OpMaTHKACHIH
OKBITY/IBI JKAHFBIPTYFa alTapIIBIKTail yiec Koca ajaThIHBI AoNenieHi. JKacaHIapl 3USAT Kypaigapbl
OKYUIBUTAP/IBIH TOHTE KbI3BIFYIIBUIBIFBIH aPTTHIPBIN, OUTIMJII JKEKeJereH TpaeKTopus OoWbIHIIA
MeHrepyre MyMKiHAIK Oepeni. bys Tocim MyFamiMHIH KYMBICBIH KEHUIJETIN, OKY MPOLECiH MKeMI
xoHe TuiMal erei. ConapikTan YKacaHpl HHTEIUIEKT TEXHOJOTHSIIAPBIH OLTiM Oepy kKyiieciHe Ke3eH-
KE3EHIMEH CHT13y — OoJalraKkka OarbITTaTFaH MaHbI3Abl KalaM.
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CEHCOPHASA UHTEI'PALIUA VTSI TUIIEPAKTUBHBIX JIETEM 1,5-3 JIET:
HOAPOBHBIU I'/I ITO YCIIOKOEHHUIO HEPBHOU CUCTEMBbI
C YYETOM BAXKHbBIX MEJUIINHCKHUX OI'OBOPOK

Anumobaesa Anusa Epycanoena

['unepakTHBHOCTh Majblllla — 3TO YacTO HE MpolieMa IMOBEeAEHUs, a mnpodiieMa 00padoTKH
omymenuii. FEro HepHas cucrema (HC) 1mbo mneperpyxeHa  cuUrHajlaMud  H3BHE
(TUIepuyBCTBUTEIBHOCTD), JTN00, HA000POT, desperately uier ux (rMNOYYBCTBUTENBLHOCTE). Ero Mo3r
IIOXO0X Ha IEPEeNoJHEHHbIM e-mail AmuK, KOTOpbI HE MOXKET pacCOpPTUPOBATh BXOASIIUE MUCHMA.
3anaua ceHcopHoil unterpaunu (CU) — HaBecTH MOPSIIOK B 3TOM SILIUKE, YCTAHOBUTH «(QUIBTPBD U
IIOMOYb MO3TY IIPABUIILHO 00pabaThIBaTh HHPOPMALIUIO.

KpuTnyeckn BaKHbI MOMEHT: CCHCOPHAasi Neperpy3Ka Kak CHMIITOM

[Ipexe ueM yriryOnsThCcs B METOBI TIOMOIIH, KpaiiHe BasKHO MOJI4YePKHYTh, YTO BBIPAXKCHHBIC
CEHCOpHbIEC HAPYILIEHUSI U TMIIEPAKTUBHOCTb MOTYT OBITh HE IPOCTO MHAMBUIyaJIbHON OCOOEHHOCTHIO
TEMIIEPAMEHTA, & CHMIITOMAMM WJIH CJIeCTBHEM Pa3JIMYHbIX COCTOSTHUI U 3a00/1eBaHMIA.

K HuM otHOCATCS:

e PaccrpoiictBo ayrucruueckoro cmekrpa (PAC): Hapyuienue ceHCOpPHOW HWHTErpalvu
ABJIIETCS OJJHUM M3 KIIIOYEBBIX TUArHOCTUYECKUX KPUTEPUEB.

e Cunapom nepuumura BHMMaHusi U runepakTuBHoctu (CIUBI'): Yacto coueraercs c
CEHCOpPHBIMU seeking-noBeieHueM (MIOMCKOM ONIYIIEHUH).

o TpeBoxkHbIE paccrpoiicTBa: IlocTostHHOE COCTOSIHUE TPEBOTU lowers opor
YYBCTBHUTEJILHOCTH, Ji€JIasl JIFOObIE CTUMYJIbI HEBBIHOCUMbBIMHU.

e [locnencreust nepunataabHoro nopaxkenus LIHC (ITII{HC), po1oBeIX TpaBM, THTIOKCHHU.

o HeBpoJioruueckue 3a0oJieBaHus U reHetuueckue cuHapombl. Iloyemy 3T0 Tak BaskHO?
[ToToMy YTO cCeHCOpPHO-MHTerpaTUBHAasl Tepanusl SIBJSIETCS MOIIHBIM METOJAOM KOPpEKIUH, HO
OHA He 3aMeHsieT Heo0XOAMMOCTH IIOCTAHOBKH TOYHOI0 /JAWMArHO3a M JpPYrHX BH/AOB
BMeLIaTeIbCTBA. B psne ciayyaeB oHa J0KHA paboTaTh B KOMILIEKCE C:

o HeBpoJioruyeckoii koppexkuueii (Ha3Ha4€HHOM BpauOM-HEBPOJIOTOM).

e 3aHATUSIMH C JIOTONIEeAOM-/1e()eKTOI0r0OM.

o AnantusBHoii puskyabTypoii (APK).

e B TsKeJBIX WIH CI0KHBIX CJIYyYasiX — ¢ MeJUKAMEHTO3HOH Tepamueil, KOTOPYIO MOKET

HA3HAYUTH TOJBKO Bpad.
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BoiBoa: Eciau Bbl HaOJ0onaere y pedeHKa CcTOWKHE, BbIPasKeHHbIe NMPU3HAKU CEHCOPHOM
neperpy3Kku MJIM INOUCKAa, KOTOpPbIe 3HAYUTENbHO 3aTpyaHsAl0T ero daily life (moBcenHeBHyro
’KM3Hb) — IUTAHHE, COH, O0LeHNe, — MePBBIM LIATOM J0JIAKHA ObITh KOHCYJbTALMS Y HEBPOJIOra
W/MJIM TICHMXHMATpa /IS MCKJIIYEHMs HJIH TOATBepaAeHHs1 OoJiee complex cocTrosiHmii W
COCTABJICHUS] KOMILJIEKCHOI'O IJIAHA IIOMOLLH.

JeranbHblii Mexanu3M Biausinusa CU: nouemy 310 padoraer?

1. BectuOyJsipHasi cucrema (paBHOBecHe M IBHKeHUEe) — «[JIaBHBIH TUpHKEP»

e Yrto 310? Peuentopbl BO BHYTPEHHEM YX€, pearupyrollde Ha JBHKEHUE TOJIOBBI, CHILY
TSOKECTH, YCKOpPEHHE M TIOJOXKEHHE Tella B IPOCTPaHCTBE. OTO (yHIAMEHT JUIS BCEX APYTUX
CEHCOPHBIX CUCTEM.

e [Ipobsema y THIEPAKTHBHOIO pedenka: Yacro BECTUOYJIsIpHAs
CHUCTEeMa HeI04YYBCTBHTEJbHA. PeOcHOK HE TmOoMyyaeT AOCTATOYHO CUTHAJIOB O TOM, TIJie OH
HaxOJIUTCSA, MO3TOMY OH WHCTUHKTMBHO MINET HMX: KPYXKUTCA, NPbIraeT, pPACKAuMBAETCsA, MalaeT,
MOCTOSTHHO O€XHT 0€3 Ielu.

o Kak mbI Bo3zeiicreyem (KoHkpeTHbIe mpuMepbl):

o PackaunBanme B ramake/Ha kaueysix: MeajieHHbIe, pUTMUYHBIE IBUKEHUS BIIEpE/I-HA3a]l —
YCIIOKaMBAKT HEPBHYIO CcHCTEMY. bbICTpble, BpamlaTeiabHble JBWKEHUS — TOHU3HUPYIOT U
Oynopaxar. Jlns rumepakTUBHOrO peOEHKa Mbl HAuMHAEM C PUTMUYHOIO YKAYUBAHUS JUIS
TOPMO>KEHHUS U3JIMIIHEW aKTUBHOCTH.

o Ilpbixkn Ha OaTyTre/mMBaHe (opraHu3oBaHHble!): J[alOT MOIIHBIE, PUTMHYHBIE TOIYKH,
KOTOpBIE UAEATBHO HACHIIIAIOT BECTUOYJSPHYIO CHUCTEMY HYXHBIMU CUTHaJIaMU. MOXHO Jep)kaTh
pebeHKa 3a pyKu U MpUCeBaTh BMECTE C HUM, CO3/1aBasi KOHTPOJIUPYEMbIH PUTM.

o Karanme Ha xuBoTe Ha GoablIOM Ms4Ye (purdosie) Bnepea-Hazan: PeOeHOK BBIHYXAECH
HaIpsAraTb MBIl KOpITyCa Ui yJAEpKaHUsS PABHOBECHUS, OJHOBPEMEHHO I0Jy4as WHTCHCHBHYIO
BECTUOYJISIPHYIO CTUMYJISIIIMIO.

e Pesyabrar: Ilocne n03upoBaHHOH, CTPYKTYPMPOBAHHOI BecTHOYISpHON Harpy3ku (He
XaoTHYHOTO Oera!) MO3r moyryyaeT yeTkuil curHain: «Bc€ B mopsake, Mbl ABUXKEMCS, HAIllEe OJIOKEHNE
3apUKCUPOBAHO». DTO MPUBOJIUT K HEMeIJIEHHOMY YCHOKOeHHI0. PEOEHOK «HACBIIAETCs» U MOXKET
nepeiTH K 6ojee CIIOKOMHBIM UrpaMm.

2. MponpuonentuBHasi cucremMa (rJy0okoe MBbIIIEYHO-CYyCTABHOE YYBCTBO) —
«YTHKeJIEHHOE 0/1€5J10» 1JI1 HEPBHOM CHCTEMBI

e Yto 310? OmiymieHue oT MbIIII, CYCTaBOB U CBSA30K, KOTOPOE COOOIIAET MO3TY O MOJIOKEHUHU

yacTel Tesna Jpyr OTHOCUTENBHO APyTra U O TOM, KaKO€ YCUITUE Mbl IIPUKIIAIbIBAEM.
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o [Ipobiema y runepakTuBHOro pedenka: Kpuruueckass HexBaTa 3TUX CUTHAIOB. Teno mioxo
«OUIYLIAEeTCs», €r0 IPaHULIbI Pa3MbITHI.

o Kak mbI Bo3zeiicteyem (KoHkpeTHbIe mpuMepbI):

o «ConaBuu»/«byppuro»: AKKypaTHO 3akuMaeM peOeHKa MEXIy JBYMs JIMBaHHBIMU
NOJyIIKaMH WJIM IIJIOTHO 3aBOpauuBaeM B ojesulo (urpad!). I'my0okoe paBjieHHe — 3TO MOILHEHIIHMA
TopMo3samil curnan st HC.

o Taxenas padora: [Ipocuth pebeHKa MEPEHECTH TAKEIOBATYIO (HO TMOCUIIBHYIO) KHHIY,
TOJIKHYTh CTYJI K CTOJIY, HATPY3UTh €r0 MAJICHbKUI PIOK3aK I1ApOil MauyeK KPyNbl U NOXOAUTH C HUM.

o Ilos3aHme uepe3 TOHHENM W3 CTYJIbEB, MOJ OACSIOM, MexAy mnoaymkamu. Jlemka wu3
TecTa/MJIACTUIINHA, pa3pblBaHUE OyMaru, urpa ¢ TECTOM JUIsl JIETIKHM — BCE 9TO JIaeT HArpy3ky Ha
CYCTaBbl U MBbIIIIIBI.

o Maccaxk Tay0OKHMi, ¢ HagaBIMBaHWEM (HE IIEKOTKA!), MOKHO CHEIHAIBLHON IICTKOW s
CEHCOPHOW MHTErpaLUH.

e PesyabTat: [IponpronentuBHas A€ATEIbHOCTh — 3TO 0ajJaHc U ycnokoeHue. OHa OyKBaJIbHO
«3azeMysieT» peOeHKa, NOMOraeT €My I104yBCTBOBaTb TI'paHMIIbl CBOETO Teja, CHUXKAET YpPOBEHb
TPEBOTH U UMITYJILCHBHOCTU. DTO CaMbIii OBICTPBII CIIOCOO TOMOYBL PEOSHKY NMPHITH B ce0sl BO BpeMs
UCTEPUKHU.

3. TakTuabHas cuctema (ocsazanue) — «Hacrpoiika ¢puabTpos»

e Yrto 310? Bocnpusarue uHQOpMAIMK Yepe3 PeLenTopbl KOXH (IPUKOCHOBEHHE, JABIICHUE,
TeMIeparypa, TeKCTypa, BUOpawus).

o [Ipo6sema y THIIEPAKTHBHOI'O pebdenka: HacTo TaKTHIIBbHASA
3alUTa (TUIIEPYYBCTBUTENBLHOCTE). Jlerkue, HeoKuaHHbIe MPUKOCHOBEHUSI MOTYT BOCIIPMHHUMAThCS
Kak OOJIe3HEHHbIE WJIM pa3fpaxkarolnire (0TCro/la HCTEPUKU NPU OJIEBAaHUHU, OTKA3 OT XOXKIACHUS
0OCHKOM TIO MECKY/TpaBe, U30MPATEITHLHOCTH B €7ie). DTo erie Oobine neperpyxkaet HC.

o Kak mbI Bo3zeiicteyem (KoHkpeTHble mpumepsl):

o Hrpsl ¢ coimyunmu matepuanamu: Kpymsl (¢acomib, ropox, rpedka), KHHETHUECKUH MeCoK,
BOJIa, ruporenb-mapuku. [lo3Bonsiem nepeceinarh, 3aKanbBaTh PyKHU, UCKaTh CIPSITAHHBIE UTPYILIKH.
OTO0 1aeT KOHTPOJMPYEMYI0 TaKTUIbHYIO CTUMYJISALIUIO.

o IlanpuMKOBBIE KPACKH, PHCOBAHHE Ha MTOJHOCE C MAHKOW MJIM KPEMOM JJIsi OPHUTHSI.

o TakTnibHble KOPOOKM C pa3HbIMHM HAa OUIYIb MPEAMETAMHU: IIUIIKHU, TJaJKUE KaMyIIKH,
MOYAJIKH, IETKU, IEPbS.

o Pa0orta ¢ TecToM: HE TOILKO MpONpUOLCIIITHA, HO U TAKTUIIBHOC NUCCIICAOBAHUC.
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e Pesyabrar: IlocTreneHHO HepBHAs CHCTEMa NPHUBBIKAET K Pa3HOOOPA3HBIM TAKTHIIBHBIM
curHanam, «QuibTpbl» HacTpauBaroTcs. PeOeHOk mepecTaeT OCTpo pearupoBath Ha 0e300uTHBIC
MPUKOCHOBEHHUS U TEKCTYPbl, CTAHOBUTCS MEHEE Pa3/IPAKUTEIHHBIM.

Kak BbicTpOuTH pexxum aus ¢ yuerom CU?

['unepakTuBHOMY peOCHKY HyKHA HE pa3oBas UIpa, a PUTM H MPeAcKa3yeMOCThb, B KOTOPYIO
BILIETEHA CEHCOPHAs INETA.

1. ¥YTpo HauuHaetcs ¢ «ooapsimein» CHU: IIpbpokku Ha 6aTyTte (5 MUH), OBICTpBIE BpalllCHHUS Ha
0(pUCHOM Kpeciie, UTpa B «CIOHUKa» (X0/1b0a Ha pyKax, IOKa B3POCIbIN AEPKUT 32 HOTH).

2. Ilepen cnokOMHBIMU 3aHATHAMU (€14, 3aHATHA) — «ycnokauBawomas» CHU: «Corapuay,
JIeTKa, HOLIEHHUE TAKECTEH, paCKaunBaHUE B TaMake.

3. Ilepen cHOM — TOJBKO TOpPMO3silliMe MeTOAbI: [ TyOOKMii Maccaxk, yKauyMBaHUE,
3aBOpauYMBAHUE B 0JI€AJI0, YTEHUE KHUTU B KPOBATHU IOJI TSHKEIIBIM O/IESJIOM.

3akiouenne:

CeHcopHas MHTETrpalis — 3TO HEBEPOSITHO d(DPEKTUBHBIA MHCTPYMEHT JUIS IIOMOIIY TUIIEPAKTUBHOMY
pebenky. OgHaKko ee NPUMEHEHHE JOJIKHO OBITh OCO3HAHHBIM M Oe3omacHbIM. O0si3aTebHAs
KOHCYJIbTAUMSA €O CIEeUATUCTAMH (HEBPOJIOT, 3prorepameBT) — 3TO HE IIEpPECTPaxoBKa, a
HEOOXOIMMBIN TIEpPBBIN Iar JUIsi pa3padOTKA TPaMOTHON, KOMIIEKCHOM CTpPAaTeruy Pa3BUTHS BaIlIero

pebenka, kotopasi OyJeT YUYUTHIBATh BCE ACMEKTHI €r0 3J0POBBSI.
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TEOPHS T'PA®OB U EE IPUMEHEHUE B AHAJIN3E COIUAJIBHBIX CETEN

Boponko Cogus
yuenuya 11 knacca
Hayunwiii pykosooumensv: Heanoe H.HU., yuumeno mamemamuxu

AHHOTAIMA

B crarbe mpezicTaBieH pacHIMpeHHbIM 0030p Teopuu rpadoB W e€ MPUMEHEHHS B aHAIU3e
COLIMANbHBIX ceTell. PaccmaTpuBaroTCcs OCHOBHBIE IOHATHS, METOJAbI U INPUMEPHI HCIOJb30BaHUS
rpadoBBIX MOJIENEH A U3YyYeHHS CTPYKTYpPBI B3aUMOCHCTBUI Mexay mosb3oBatensiMu. [loapo6Ho
OIMCAaHbI METO/BI aHAJIN3Aa COOOIIECTB, METPUKHU LIEHTPAIbHOCTU U AJITOPUTMBI IToKcka myTei. Ocoboe
BHUMaHUE YJICJIEHO IPAKTUYECKUM IPUMEHEHUSM B peKiiame, KuoepOe30nacHOCTH U MEJUIIMHE.

KitoueBble cinoBa: Teopus rpadoB, COLMAIbHBIE CETH, aHAIU3 JAaHHBIX, BEPLIMHBI, PEOpa,
LEHTPaJIbHOCTh, KJIACTEPBhl, AITOPUTMBI.

AKTYyaJIbHOCTh

B XXI Beke couuanbHble CETH CTaJd Ba)KHBIM HMHCTPYMEHTOM KOMMYHMKAIMH, BIUSAS Ha
COLIMAJIbHBIE MPOLIECCHI, MOJIUTUKY, SKOHOMUKY U KyJIbTYpy. VX CTpyKTypa upe3BbIYaiiHO CIOXHa, a
MacmTaObl JaHHBIX TPEOYIOT MPUMEHEHHS CTPOTUX MaTeMaTHYecKHX MeTonoB. Teopusi rpados
MO3BOJISIET (hOpPMaANM30BaTh COIMAJIBHBIC CBSI3M M pa3padaThiBaTh METOJBI aHAIIM3a, BBIABISIONINE
KJIIOYEBBIX AKTOPOB U CKpBITbIE cooOuiecTBa. ODTO [elaeT HUCCIENOBaHWs B JaHHOM oOjactu
aKTyaJIbHBIMHM KaK B HAyYHOM, TaK U B IIPUKJIAJTHOM aCIIEKTE.

Heanb

lenp uccnenoBaHusi — paccCMOTPETh OCHOBHBIE IOAXOJbI TEOpUU IpadoB M MOKa3aTh MX
IPUMEHEHHE B AaHAJIN3€ COLUAIBHBIX CETEH, YJAelsdsd BHUMAHHE BBISBJICHUIO CTPYKTYPHBIX
3aKOHOMEPHOCTEN, COOOIIECTB U KIFOYEBBIX YYACTHUKOB CETEBBIX B3aUMOJICHCTBUI.

MarepuaJjbl 1 METOAbI

Jliss  mOAroTOBKM paboThl OBUIM NPOAHAIM3WPOBAHbBl MyOJIMKAlMM OTEYECTBEHHBIX U
3apyOeKHBIX HCCllefioBaTeNell, MOCBANIEHHBIE NPUMEHEHUIO IpadoBBIX MOJENel B COIMAIbHBIX
HayKax U aHanuse OonplMx JaHHbIX (6as3bl naHHbIX PubMed, MEDLINE, Google Scholar, eLibrary).
B kagecTBe METOHOB HCCIEAOBAHUS MCIIONb30BaHbl: CPaBHUTENbHBIN 0030p JIUTEpATyphbl; aHAINU3
aNrOpUTMOB TpadoBOM TEOPHH, BKIIIOYAS AITOPUTM JIEHKCTPHI JUTsl HAXOXKICHUS KpaTuyallliuX myTen u
anroput™ JlyBeHa I BbIAETCHHUS COOOILECTB; a Takke O0O0OIIeHHE NPAaKTUYECKUX MPHUMEPOB
NpUMEHEHHUs IrpadOBOT0 aHaIN3a B COLIMATBHBIX CETAX.

OcHOBHBIE IOHATHS TeOPHUH rpaoB

I'pad ompenensercs Kak MHOMECTBO BEpIIMH, COEAUHEHHBIX p&Opamu. B  KoHTekcTe
COLIMAJILHBIX CETEH BEPIIMHBI OOBIYHO COOTBETCTBYIOT IMOJIb30BATENSAM, a pEOpa — B3aUMOAECHCTBUIM
MeXIy HUMH (Ipyx0a, moamucka, oomeH cooOmeHussMu). CylecTBYIOT OpPHUEHTHUPOBAHHBIE U
HEOpUEHTHPOBaHHbIE Tpadbl, B3BEUICHHbIE Tpadbl (YUUTHIBAIOIINE HHTEHCUBHOCTh B3aUMOJIEHCTBUH)
U IMHaMUYecKue rpadml, OMUCHIBAIOLINE U3MEHEHHUE CBA3EH BO BPEMEHH.

MeTtoas! aHAJIM3a COLUAJIBHBIX Ipados

Cpenu OCHOBHBIX METOJIOB aHAJIM3a MOXHO BBIACNUTH: 1) METpUKM LEHTPaIbHOCTH —
MO3BOJISIIOT BBISIBUTH HauOoJiee 3HAYMMBIX YYAaCTHUKOB CETH (Hampumep, CTeNeHb, OJIM30CTb,
nocpeaanuecTBo). 2) Knacrepuzamus u oOHapyKeHHE COOOIIECTB — HCIOIB3YETCs IS Pa3AeIeHUs
CeTH Ha TPYNIBl IO IUIOTHOCTH CBsi3ed. 3) AHANM3 CBS3HOCTH — IIO3BOJISIET OIPEICIIHTh
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YCTOMUMBOCTH ceTH M e€ ys3BUMOCTU. 4) Busyanuszauus rpa¢oB — 1aéT BO3ZMOXKHOCTH HATJISAHOTO
MPEJCTaBICHUSI CTPYKTYPHBIX CBOMCTB. COBpEMEHHBIEC UCCIEAOBAHUS TAKKE UCIIOIB3YIOT aJITOPUTMBbI
MalIMHHOTO OOYyYeHHUs I PAaclO3HABaHMUsS AHOMAJIWKW M TOBEICHUYECKHX ITAaTTEPHOB B CETEBBIX
rpadax.

IpakTHYeckasi 3HAYMMOCTD

[Ipumenenne Teopuu rpadoB B aHAIM3E COIHMAIBHBIX CETEH WMEET OOJIBIIOE MPAKTHYECKOE
3HaueHue. B pekname rpadoBbIii aHaTM3 TOMOTAaeT HAXOAWUTH JIMIEPOB MHEHUH WM ONTHUMAIbHO
pactpocTpaHsATh peKJIaMHbIe KamnaHuu. B kubepbe3omacHOoCTH MEeTO bl TpadOB MO3BOJISIFOT BBISBIIATH
MOJIO3PUTENIbHBIE AKKAyHThl U OTCJICKHBATh KOOPJWHHPOBAHHBIEC aTaku. B MemuivHe coluaibHbIE
rpadgbpl UCIOJIB3YIOTCS JJIsl aHAM3a paclpocTpaHeHUss MHPOPMAIMK O 370pOBbe M (HOpMHUPOBAHUS
cooOmiecTB manueHToB. Kpome Toro, wucciemoBanue TrpadoB MOMOTraeT MPaBUTEIBCTBEHHBIM
CTPYKTypaM OTCIICKHUBATh pacpoCTpaHeHUE (PEHKOBBIX HOBOCTEH U Ae3UH(POpMAITUH.

IIpumeHeHune B aHAJIU3€e COUMAJIBLHBIX ceTell

[Ipumenenne Teopuu rpadoB B COIMHAIBHBIX CETAX OXBATHIBACT IIMPOKUH CIIEKTP 3ajad.
Hcrnonb30BaHME METPHK LEHTPAILHOCTH IO3BOJISET MICHTU(DHUIIMPOBATH OJb30BATEIICH, BIMSIONINX
Ha (GOpMHUpOBaHME TPEHIOB. MeToAbl KIACTepU3alld IOMOTAl0T OOHAPYXKUTh TEMaTHUYECKUe
CO00I1IeCTBa, a aHAIU3 YCTOMYUBOCTH — U3YYHTh, KaK YJaJICHUE OTACIbHBIX Y3JI0B MOXKET CKa3aThCs
Ha IEeJIOCTHOCTH ceTH. [IpuMepoM sBisieTcsl uccienoBanue cTpykrypbl Facebook, rioe oOHapyxkeHo,
YTO OOJIBIIMHCTBO MOJIB30BATENICH Pa3ACNIAIOTCS Ha IUIOTHBIE KJIACTEPhl, COOTBETCTBYIOIINE PEATbHBIM
cooOIIecTBaM.

IHonyyeHHBbIE pe3yabTATHI

Anamus I/13y‘~I€HHOI71 JIATCPATYPhI U MPAKTUYCCKUX MPUMCPOB MMOKA3BIBACT, YTO METOAbI TCOPUU
rpadoB mokazanu cBOO 3((HEKTHBHOCTH B: BBISABICHUU JIMICPOB MHCHHUI W KJTFOUEBBIX MIOCPETHUKOB B
COITMAIBHBIX CETAX; TMOCTPOCHUM KapT B3aUMOJCUCTBUHN, OTpa)XAIOIIUX peaTbHbIE COOOIIECTBA;
MIPOTHO3UPOBAHUN JUHAMUKH PACTIPOCTPAHEHHUS HWH(OOpPMAIMHU; aHaJu3€ YCTOMYHUBOCTU CETEBBIX
CTPYKTYp HpHU BHEIIHUX BO3JEHCTBUSX. KpoMe Toro, nHTerpaius alropuTMOB MAIIMHHOTO O0y4YeHHS
¢ rpadoBBIMH METOJaMU OTKPHIBAET HOBBIE BO3MOXKHOCTU JJIsi aBTOMATHYECKOTO BBISIBICHUS
AHOMAaJIMI ¥ MPOTHO3UPOBAHUSI IOBEICHUS OJIb30BATEIEH.

3akioueHune

Teopus rpadoB NpeaoCTaBISIET MOIIHBIA WHCTPYMEHTApUM MJIsi HMCCIEAOBAHUS COIMATBHBIX
ceredl. E€ mpuMeHeHne MO3BOJISET BBISIBIATH CKPBITBIE 3aKOHOMEPHOCTH, aHAIM3UPOBATh JUHAMHUKY
B3aUMOJICCTBUN M MPOTHO3MPOBATH MOBEACHUE IMOJb30Bareneil. JlanpHeiilee pa3BUTHE METOIOB
rpadoBoro aHanmM3a CBS3aHO C HMHTETpalMeld MAIIUHHOTO OOydeHUs U OONBIIUX JaHHBIX, YTO
OTKpPHIBAE€T HOBBIE BO3MOKHOCTH B M3yUY€HHH COILHMAJIbHBIX MpolieccoB. Takum oOpazoM, Teopus
rpadoB sSBIsIeTCS HE TOJNBKO (PyHIAMEHTAILHON MaTeMaTHUYECKON TUCIUIUIMHOMN, HO M MPAKTHYECKUM
MHCTPYMEHTOM, HaXOASIIUM IIUPOKOE MPUMEHEHHUE B IIUPPOBYIO IMOXY.
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IBOIIOLN U ITOHATHAA KOHKYPEHTOCHHOCOBHOCTH KOMIIAHUA B
YCJIOBUAX TUPPOBOU TPAHCPOPMALIMUU SKOHOMUKHU

Axmemosa Canmanam bynamosna
Mazucmp Jenosoco Aomunucmpuposanusi (EMBA), KazsHY um. ano-@apadu
Kazaxcman, e. Anmamor

AHHOTALMUA

B cratee paccMaTpuBarOTCS TEOPETUUYECKHE OCHOBBI M O3BOJIIOLUS IOAXOJOB K H3YyYEHUIO
KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSIX TJI00aTbHOW MHTETPALMU U YCHUJIMBAIOIICHCS MEXIyHapOIHOM
KOHKypeHUUU. PackpbiBaeTcs pa3BUTHE KOHLENIMM OT KJIACCUYECKOW TEOPUHM CpPAaBHUTENBHBIX
npeumyiectB Jl. Pukapno u moxaenn Xekmepa—OnuHa 10 COBPEMEHHOM MOJCIH «HAI[MOHAJIBHOIO
pomb6a» M. [loprepa, JOMOTHHUBINEH aHAN3 KATETOPHSIMA HHHOBAIMNA, HHCTUTYIIMOHAILHON CPEJbl 1
rocyaapctBeHHol nonutuku. Ha mpumepe Kazaxcrana npuBoIsATCS HalMOHAIbHbIE WHUILIUATHUBBI
(«Iudporoit Kazaxcran») u ycremHsie NpakTUKU MH(PPOBOTO YIPaBICHUS BEAYIIUX KOPIIOPAIIHA, YTO
MOATBEPKIAET  3HAYMMOCTb  CHUCTEMHOM  TIOCYJAapCTBEHHOM  MOJJEPKKH B  IOBBILIECHUU
KOHKYPEHTOCIIOCOOHOCTH CTpPaHHBI.

B ycrnoBusix rino6aibHON HHTETPALUY U YCUJIMBAIOIICHCS KOHKYPEHIIMUA Ha YPOBHE FOCYAapCTB,
PETMOHOB, OTpaciel M OTIENBHBIX KOMIIAHUH BOMPOCHI KOHKYPEHTOCIIOCOOHOCTH HpPHOOpETaroT
0coboe 3HaueHue Kak sl aKaJeMHYeCKUX HCCIIeIOBAaHUM, TaK U JJIS MPAKTUYECKOW JIEATEIbHOCTH.
KoHKypeHTOCIOCOOHOCTh ~ NMOHMMAETCSl  Kak  KOMIUIEKCHAs — XapaKTepUCTHKA,  ONUCHIBAIOIIAs
CIOCOOHOCTh 9KOHOMHYECKHUX CYOBEKTOB OT (pupmbl 10 rocyaapctBa 3¢ ¢GeKTUBHO IEHCTBOBaTH Ha
pBIHKE, 00ecneunBast JOJATOCPOUYHbIN pOCT, CTAOMIBHOCTh U BO3MOKHOCTbh BOCIIPOM3BOCTBA PECYPCOB.
Teopernueckre OCHOBBI M3Y4YEHHS] KOHKYPEHTOCIOCOOHOCTH Haudanu (opMHUpOBAThCS euié B
paMKax KJIacCHYeCKOM SKOHOMMUYECKON MbIciu. OHMM W3 MEPBBIX MOAXOJOB CTajla KOHIIENLHUS
CPaBHUTEbHBIX IPEUMYIIECTB, peasoxkeHHas J[aBunom Pukapo, corinacHo koTopoii 3ppekTuBHOCT
MEXTyHapOAHON TOPTOBJIM JOCTUTAETCS 3a CUET CTIeMaIN3alui CTPaH Ha IPOU3BOJICTBE NPOAYKIINN
C MMHHMMAJIBHBIMM OTHOCUTEJIBHBIMHM H3Jep:KKamu. [lanbHelee pa3BUTUE 3TH UACH IOJIYyYUIIH B
Monienu Xekmiepa—OnMHA, B KOTOPOM KIIIOYEBBIM (DAKTOPOM KOHKYPEHTOCIIOCOOHOCTH — cTajia
00€CNeYeHHOCTh pecypcaMM: CTpaHa KCHOPTUPYET MPOIYKIHIO, MPOU3BOACTBO KOTOPOH Tpedyer
M30BITOYHBIX (PAKTOPOB, U UMIOPTUPYET TY, ISl KOTOPOU pecypchl orpaHnyeHsl. Takum o0pas3oM, B
KJIACCHMUYECKHX TEOpUSX KOHKYPEHTOCHOCOOHOCTh paccMaTpUBaeTCs CKBO3b NPU3MY BHEIIHEH
TOPTOBIIH U pactipeiencHus GakTopoB mpousoacTaa [1].

Cy1iecTBeHHOE Pa3BUTHE TEOPUs KOHKYPEHTHBIX MPEMMYILECTB MOJydmsia Ojaroaapst Tpyaam
Maiikma Iloptepa, amepuKaHCKOTO SKOHOMHCTa, mpemnoxuBmero B 1990-x romax wmozenb
«HalMOHANBbHOTO pomOa». JlaHHas KoHUIeENUUs OOBACHSAET YCTOHYMBOCTh KOHKYPEHTHBIX
MPEUMYIIECTB CTpaH Yepe3 B3aUMOACHCTBHE YETHIPEX KIIOUEBBIX 3JIEMEHTOB: YCJIOBHM (PakTOpOB
IIPOU3BOJICTBA, XapaKTepa BHYTPEHHETO CIPOCA, HAIMYMS CMEXHBIX M NOJACPKHUBAIOLINX OTpacieil, a
TaKk)ke€ OCOOEHHOCTEH CTpaTeruu M CTPYKTYypbl KOMIAHUI W CTENEHU KOHKYPEHIIMH MEXIy HUMHU.
Kpome Toro, Iloprep cdopmynupoBan runore3y, usBecTHyto kak Porter Hypothesis, rae
YTBEP)KAAETCA, YTO YKECTOUEHHE OHKOJIOTMYECKUX HOPM MOXKET CTUMYJIHPOBaTh HMHHOBAllUU U
MOBBIIIIATH KOHKYPEHTOCIIOCOOHOCTh OM3HEca. DTOT MOAXO] 3HAUUTENILHO PACIIMPHII PAMKH aHAJIN3a
KOHKYPEHTOCIIOCOOHOCTH, JIOTOJIHMB MX KaTerOpUsSMU WHHOBAIMM, MHCTUTYLIMOHAIBHON Cpelbl U
roCyJJapCTBEHHON 3KOHOMHYECKOM MOJUTUKH [2].

Oco0oe MecTo B TE€OpUHM KOHKYPEHTOCIIOCOOHOCTH 3aHMMAET PErHMOHAIbHBIN U HAallMOHAJIBHBIN
acrneKkT. B coBpeMEHHBIX MCCIENOBAaHUAX IMOAYEPKUBAETCS 3HAYMMOCTh HEMAaTEpUAIBHBIX AKTHBOB
3HAHUW, TEXHOJOTHM, YMNPABIEHYECKOTO ONbITa W WHHOBAIMOHHBIX MPAaKTHUK. B permoHaibHOU
HKOHOMHKE KOHKYPEHTOCHOCOOHOCTh PAacCMaTpPUBAETCs KaK CHOCOOHOCTh TEPPUTOPUHU CO3JaBaTh
WHHOBAIIMOHHBIE KJIACTEPbl, UHTETPUPOBATh COBPEMEHHBIE TEXHOJOTMU U (HOPMHPOBATH YCIOBUS,
OnmaronpusTHBIC [UIS Pa3BUTHUA NpeanpuHUMaTenbeTBa. i cTpadH ¢ GOpMUPYIOMIMMUCS PBIHKAMH,
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BKIoyas KazaxcraH, KiroueBoe 3HAUYEHUE IMPHOOPETAIOT MHBECTULMU B YEJIOBEYECKUN KalMTall,
pasBUTHE UHPPACTPYKTYPHI 1 3P (PEKTUBHOE B3aUMOJICHCTBUE rOCY1apCcTBa, HAYKU M OM3HEca.

B nenoM teopusi KOHKYpPEHTOCIIOCOOHOCTH MPEICTABIAET COOOH MHOMOKOMIIOHEHTHYIO CUCTEMY
KOHIICTIIIMI, OXBaTHIBAIOUINX 3KOHOMUYECKHE, YIPABICHUECKUE, HHCTUTYIIMOHAIBHBIC H COLIMAIbHbIC
u3Mepenus. E€ sBomronus HampaBlieHa Kak Ha yriyOleHHe TeOopeTHYEeCKMX Mojened, Tak U Ha
NPaKTUYEeCKOe NMPUMEHEHHE Yepe3 pa3paboTKy HMHIEKCOB KOHKYPEHTOCHOCOOHOCTH, HAllMOHAIBHBIX
CTpaTeruii, BHEJPEHHWE MHHOBALMNH U COBEPLICHCTBOBAHME HKOHOMHUYECKOH monutuku. CunHres
KJIACCUYECKUX TEOPHH MEXKIyHAPOJHONH TOPTOBIIM, PECYPCHBIX MOAXOIOB M HHCTUTYLMOHAIBHBIX
KOHIIENIMI 103BOJIsIeT 0ojiee KOMILJIEKCHO OLIEHHMBaTh (DakTophl ycnexa U (popMupoBaTh CTpaTETHIO
YCTOMYMBOTO Pa3BUTHS Il SKOHOMUYECKHX CyOBbeKTOB [3].

PazButue 1udpoBeIX cHCTeM ympaBileHUs TpeOyeT COOTBETCTBYIOIIEIO IOBBILICHUS
KOMIIETEHIIMH yTPaBJIEHYECKOTO MEePCOHaa U COTPYAHUKOB. DTO MPEAINOaraeT nepekBaaupuKaIo
CHEeLHMATUCTOB U (OPMHUPOBAHUE HOBOW KOPIIOPATUBHON KyJbTYpbl, OTKPBITOM Ui MHHOBALMA M
udpoBeix pemenuii. [lo nanasiM BecemupHoro skoHoMuueckoro ¢opyma, ceoitie 54 % pabOTHUKOB
BO BCEM MHUpPE HYXIAIOTCd B MEpeoOyYEHUM WJIM HOBBILEHUM KBAIM(UKALUM B CBS3U C
yCKopsroteicst mudpoBoit TpanchopMaruei.

Ka3zaxcran Takke HOpeInpUHUMAeT Mepbl IO Pa3BUTUIO LU(POBBIX HABBIKOB YIIPABIICHIIEB,
peanmu3yst HammoHanmbHBIe mporpammbl «lludpoBoit Kazaxcram» u uupoBU3aIUIO TOCYCIYT.
HccnenoBanust lleHTpa cTpaTerMuecKux MHULMATUB «3epae» IOKa3bIBAIOT, YTO Beayllue
KazaxcTaHckue Kopropanuu, Bkitouas Kaspi, Halyk Bank u Kcell, nemoHCTprpyOT yCnemHbiii OMbIT
UGPOBOro aJIMUHUCTPUPOBAHUS, OCHOBAaHHbI Ha NPUMEHEHMH aHaluM3a OOJIBIIMX JIAHHBIX,
MOOWIBHBIX cepBUCOB M rTHOkuX U T-permennii.

B cnemyromeit Talnuue OpUBEICHO  CONOCTABICHHE OCHOBHBIX  ATaloB  LU(POBOM
TpaHchopmanuu B OM3HEC-aIMUHICTPHPOBAHUH.

Tabnuya 1. Jeonoyus ynpagieHuecKux MmMexHOA02UIN KAK (PaKmop KOHKYPEHmOCnOoCcoOOHocmu
KOMRauuu

Otan XapakTepHble TEXHOJIOTHH OcHOBHbIE 3a1aU1

ABTOMaTH3aIM OBM, snekTpoHHbIe TaOIHUIBl | 3aMeHa PyYHOI'o Tpy/1a, aBTOMaTH3alus yuéTa

Nudopmaruzanms baspl  nmanHBIX, oduCHbIE | AHANIM3, CHUCTeMaTH3alMs, XpaHEHHE U
HPUIIOKEHUS nepeaaya JaHHbIX

WuTerpanus ERP-cucremsl, CRM, | KomnniekcHoe — ympaBiieHHE — IIpOILieccam,

w1argopm 00JauHble TEXHOJIOTUU co3aHue HU(POBBIX LIEMOYEK

PazButue ympaBieHYECKUX TEXHOJOTHUN B IU(GPOBYIO AMOXY MPOXOAUT IMOITAMHO, M KaXKIbIi
Tal  OTPa)KaeT »dBOJIOLUUIO TEXHOJOTUA M YIpaBlIeHYeCKUX mnoaxonoB. Ha mepBom »sTame
aBTOMATH3AIUs TTO3BOJIMIIA 3aMEHUTh PYTUHHBIA PYYHOU TPy M YCKOPUTH IPOIIECCH yuéTa, 4TO CTaJI0
dbyHInaMeHTOM JUIS JanbHeHImmXx mpeoOpazoBanuil. [losBieHne wHGOpPMATU3ANUNA PACHIUPUIIO
BO3MOXKHOCTH aHalIW3a W XpaHEHUs [IaHHBIX, CJEJNaB YIpaBlieHWe OoJjiee TPO3padyHbIM |
o6ocHoBaHHBIM. MHTerpanus nuudpoBsix miargopM mo3Bouiaa 00bEIUHUTH Pa3pO3HEHHBIE OHU3HEC-
MPOLECCHl B €IUHYIO CHCTEMY, YTO OOECIEUHJIO COIJIaCOBAaHHOCTh AEMCTBHM BHYTPH OpraHU3allUU.
[locTeneHHOE YCIOKHEHHME TEXHOJIOTHMI CTHUMYJUPOBAIO TMOSBIEHUE HOBBIX KOMIIETEHIIMM Yy
YIIPaBJICHIIEB U COTPYTHUKOB [4].

Kazaxcran crpemMuTcs K CO3JaHHIO WHHOBAIIMOHHBIX KIIACTEPOB, TakWx Kak Astana Hub,
KOTOpBIE 00eCTIeunBalOT MOJIEPKKY cTapTanoB B chepe IT u cTUMyIHpPYIOT BHEIpEHNE HHHOBAIUH B
TPaAUITMOHHBIC OTPACIN SKOHOMHUKH. B TOPHOIOOBIBAIOIIEM U YHEPTETUUECKOM CEKTOPaX BHEIAPSIIOTCS
cucTembl mpoMeblieHHoro uHTepHeTa Bemel (IloT), mo3Bomstonre MOHUTOPUTH 000pYAOBaHUE B
peaTbHOM BPEMEHHU U MOBBIIIATH TPOU3BOAUTENBHOCTS [5].
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HecmoTpss Ha  3HAYMTENBHBIM  NPOTPECC,  COXPAHAIOTCA  BBI3OBBI,  CBSI3aHHBIE  C
KnOepOe30MacHOCThIO, 3AIIUTOW JaHHBIX M PAaBHOMEPHOCTHIO ITU(PPOBOIO Ppa3BUTHSI MEXITY
peruoHamu. ['ocymapcTBO akTUBHO paboTaeT HajA — YJydlIEHHEM TeJIeKOMMYHUKAIMOHHON
UHPPACTPYKTYpHl, B TOM uucie pa3BuTHeM cereil 5G, 4yToObl 00eCHeuuTh pPaBHBIM JOCTYN K
HU(PPOBBIM CEPBUCAM.

B ycnoBusix rnobanbHON KOHKYypeHIMn Kazaxcrany BaKHO HE TOJIBKO BHEIPSTh TEXHOJIOTUH, HO
U (GopMUpOBaTh COOCTBEHHbIC MHHOBALMOHHBIE MPOJYKTHI, CIOCOOHBIE BBINTH Ha MEXAyHApOIHBIN
pPBIHOK. Pa3BUTHE MCKYCCTBEHHOIO HHTEUIEKTA M aBTOMATU3aLlMM IIPOLIECCOB OTKPHIBAET HOBBIE
BO3MOXHOCTH JUIsl OM3HEca, COKpallas H3JepXKKU M IOBBIIIAsg KayecTBO yciyr. Takum oOpazom,
Kazaxcran neMOHCTpHpYeT MOCTyHaTelbHOE JABMKEHHE B CTOPOHY LU(PPOBOM 3KOHOMHUKH, UYTO
HanpsIMyl0 BIMS€T Ha KOHKYPEHTOCIOCOOHOCTh  OTEYECTBEHHBIX KoMmnaHui. CucremHas
U(POBU3AIHS CIIOCOOCTBYET POCTY MPOU3BOAUTEIIBHOCTH, MOBBIIIACT MPHUBICKATEILHOCTh CTPAHbI
JUIsl ”HBECTOPOB U CTUMYJIMPYET Pa3BUTHE YEI0OBEUECKOTO KaluTaIa.
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POJIb ESG-MEHE/I)KMEHTA B CTPATEI'MYA PA3BUTUSA
HE®TEJOBbIBAIOIEU KOMITAHHUA

Kapuwiuesa 3apuna Hypanueena

AnHoranusi. B cratee wuccienoBana ponb ESG-meHemKkMeHTa B CTpaTerud pa3BUTHS
He(TeA0OBIBAIOIINX KOMIIAHUN B YCIIOBUSX IJIOOATBHOTO SHEPreTHYECKOro Iepexoja U YCHUJICHHS
TpeOOBaHUI K YCTOWYMBOMY pa3BUTHIO. ABTOp packpbiBaeT cyuiHocTh ESG-MeHemkMeHTa Kak
MHTETPATUBHON CUCTEMbI KOPIIOPATUBHOTO YIIPABJICHUS, OXBATHIBAIOIICH SKOJIOTHUECKUE, COLIUATbHbBIE
U yNPaBICHYECKHUE aCMEKTHI JEATeIbHOCTH KoMmaHuu. Oco00e BHUMAaHUE YJIEICHO YKOJIOTHUECKOMY
BEKTOPY, CBA3AHHOMY CO CHIJKEHHUEM YTJEPOJHOIO CJe/a, MOBBIIMIEHUEM 3HEprodGPexTUBHOCTU U
obecrnieueHreM 3koJorudeckor 6ezonacHoctd. ColManbHBIA BEKTOP PACKPBIT Yepe3 BOIMPOCHI OXPAHBI
TPyJa, Pa3BUTHsI UEIOBEYECKOTO KamuTalla W B3aMMOJICHCTBHS C MECTHBIMH COOOIIECTBaMHU.
VYrpaBineHYecKuil BEKTOpP TMPEJCTABICH MEXaHM3MaMH TOBBIIMICHUS] MPO3PAUYHOCTH, BHEAPEHUS
AHTUKOPPYILMOHHONW MONMUTUKH W IHU(poBu3auuu OusHec-mpoieccoB. KiroueBoil BBIBOI pabOTHI
COCTOUT B TOM, 4TO ycnenrHas unterpauuss ESG-nonxomoB B cTpaTeruio pa3BuTHsI 00€CIIEUnBAET HE
TOJIbKO CHHKEHHE PHUCKOB, HO U (OPMUPOBAHHME YCTOMYMBOW MOJENN Pa3BUTHS, YKPEILISIOICH
KOHKYPEHTOCTIOCOOHOCTh He(DTEe0OBIBAIOIINX KOMIIAHUH B JIOJITOCPOYHOM MEPCIICKTHBE.

KuroueBbie cioBa: ESG-MeHemxMeHT, HeQTen00bIBaIOMIAs KOMIIAHUS, CTPATETHsS Pa3BUTHS,
YCTOMYMBOE pa3BUTHE, COLMAJIbHAS OTBETCTBEHHOCTh, JHEPreTUUYECKUU MEpPEeXoJl, MPO3PauYHOCTh
YIpaBJICHUS.

B ycmoBusax rmoGanu3anuu, — COIMAIbHO-KOHOMHUYECKMX  TpaHchopmamuii U pocta
9KOJIOTHYECKHUX BBI30BOB HEe(Ten00bIBAIOIINE KOMIAHUU CTAIKUBAIOTCA C HEOOXOAMMOCTHIO TTOHMCKA
HOBBIX cTpaTermyeckux mnoaxonoB. B XXI Beke TpaaunuoHHas MOJEIb, OPUEHTUPOBAHHAS
UCKITIOYUTENFHO Ha SKOHOMHUYECKYIO BBITOAY, IEPECTAaeT OTBEYATh 3aIpocaM OOIIeCTBa, MHBECTOPOB U
TOCYJapCTBEHHBIX CTPYKTyp. Ha mepBbIii TUIaH BBIXOJUT KOHIEMIUS YCTOWYUBOTO Pa3BUTHUS,
mpeanonarammas OamaHc HSKOHOMHYECKON dS(PPEeKTUBHOCTH, COLMATBHOM OTBETCTBEHHOCTH H
HKOJIOTUYECKON O€30MacHOCTH.

OaHuM W3 KIIIOYEBBIX MHCTPYMEHTOB MPAKTUYECKOW peanu3alui MPHUHIUIIOB YCTONYHUBOTO
pasButusa crtan  ESG-menemxment (Environmental, Social, Governance). ESG-menemxmeHT
mpelcTaBiIsieT co0ol cHcTeMy KOpPIMOPATUBHOTO YIPABIEHUS, HAMPABICHHYIO HA HHTETPALIUIO
skosorndeckux (E), conuanpubix (S) u ynpasiendeckux (G) (hakTopoB B CTPATETHIO U ONIEPAIIMOHHYIO
JEeSITENIbHOCTh KOMITAHUU.

OKonoeuneckuii acnekm OXBaThIBAET COKpAIICHHE BEIOPOCOB MAPHUKOBBIX Ta30B, YIIPABIEHUEM
0TXOJaMHU, PallMOHAIbHOE HCI0JIb30BaHUE IPUPOIHBIX PECYPCOB, IEPEXO HA «3€JIE€HBIE» TEXHOJIOTUU.

Coyuanvnuiti acnexm CBsi3aH ¢ obOecriedyeHHEM O€30IaCHOCTU U OXpPaHbl TPyJAd, pa3BUTHEM
YeI0BEYeCKOro Kanurania, MoJAep>KKOH MECTHBIX COOOIIECTB U COOTIOICHUEM IPaB YeIoBeKa.

Vnpaenenueckuii acnexm TpeamoyiaraeT MPO3PAYHOCTh  KOPHMOPATUBHOTO  YIIPaBJICHHUS,
AHTUKOPPYIIIMOHHYIO TPAKTUKY, A(PGEKTUBHOE B3aUMOACHCTBHE C aKIMOHEpPAaMH | JPYTUMH
CTEMKXOJIepamMHu.

Takum o6pazom, ESG-MeHeKMEHT SBISETCS WHTETPATUBHBIM MHCTPYMEHTOM, MO3BOJISIOIIUM
BBICTpaWBaTh OW3HEC-MOJEIIb Ha OCHOBE MPHUHIUIOB YCTOWYMBOTO pa3BUTHsA. JlaHHBIN MOIXOM
MO/APa3yMEBAET CHUCTEMHOE YIPABIECHUWE HKOJOTHYECKUMH, COLUUAIBHBIMU U YHPABICHUYECKUMHU
bakTopaMu, BIMSIOIIMMH Ha JOJITOCPOYHYIO CTAOUILHOCTh OM3HEca.

Jlns HepremoObIBaroOIei OTpaciu, OKa3bIBAIOIIECH 3HAUUTEIHLHOE BO3/ICHCTBUE HA OKPYIKAIOIIYIO
cpeny u conuanbHyio chepy, BHeapeHue ESG-MeHemKMEHTa CTaHOBHUTCS HE TOJBKO TpeOOBaHHWEM
MEXIyHApOJHOTO COO0IIECTBa, HO U CTpaTerniyeckoil HeooxoauMocThio. Poms ESG-MeHemxMeHTa B
CTpaTeTuu pa3BUTHUs HePTETOOBIBAIOIIEH KOMITAHUH TIPOSBIISIETCS Y€Pe3 TPU KITFOUCBBIX HANIPABIICHUS:
IKOJIOTMUYECKOE, COIMAIBHOE W yIpaBieHueckoe. Kaxkmoe M3 HUX MMeEeT 0co00e CTpaTerndecKoe
3Ha4YeHHE, HO B COBOKYIHOCTH OHU ()OPMHUPYIOT LIETOCTHYIO MOJIENIb YCTOMYUBOTO Pa3BUTHS, KOTOPAs
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CTaHOBUTCS HEOOXOAUMBIM YCJIOBUEM COXPAHEHHUsI KOHKYPEHTOCIIOCOOHOCTH B YCJIOBUAX III00AJIHLHOTO
HHEPreTUYEcKOro Nepexoa.

JIKOJIOTHYeCKUI BEKTOP

DKOJIOTUYECKHII BEKTOp HMIPaeT MEPBOCTEICHHYIO POJIb s He(TeaoObIBAIOIINX KOMIAHHM,
IIOCKOJIBKY MX JEATelIbHOCTh B HAuOOJIbLIEH CTENEHM CBsI3aHa C BO3/AEHCTBHEM HA OKPYKAIOILYIO
cpeny. Pa3paboTka MeCTOpOXXIEHUIl, TPaHCIOPTHPOBKA U IepepadoTKa HE(TH CONIPOBONKAACTCA
BbIOpOCAMU MAapHUKOBBIX I'a30B, 3arps3HEHUEM II0YB U BOAHBIX pecypcoB. B koHTekcTe rinobanbHOM
KJIMMAaTU4YeCKOH TOBECTKHM He(Teq00bIBaAIONIMe KOMIAHUM CTAJKUBAIOTCS C  BO3PACTAIOIIUM
JTABJIEHUEM CO CTOPOHBI HKOJIOTHUECKUX aKTUBUCTOB, MEXKIyHAPOJHBIX OPraHU3aLlUi U HAllMOHAJIbHBIX
NPAaBUTENILCTB, MPUHUMAIOIIMX BCE 0OJiee JKECTKHE SKOJIOTMYECKHE CTaHIapThl. B Takux ycrmoBHAX
MUHMMH3ALUS SKOJIOTHYECKUX PHUCKOB CTAHOBUTCS CTPATErMUECKON HEOOXOIMMOCTBIO COXPAHEHUS
OusHeca.

DKOJIOTHYECKUI KOMIIOHEHT CTpaTeruu He(Te100bIBAIOIMX KOMIIAHUH CTPOUTCS BOKPYI TpeXx
KJIIOYEBBIX HampaBieHui. llepBoe — 3TO CHIDKEHHE YIJIEpOIHOTO Cjela, BKIIOYAs TEXHOJOTHH
yJIaBIMBAHUS M XpaHEHHUs YIJIEPOJa, a TaKKe Mepexo]l Ha BO30OHOBISIEMbIe HCTOYHUKH SHEPTUU MIPH
o0ecrieyeHHH COOCTBEHHBIX IPOM3BOJICTBEHHBIX HYXJA. BTOpoe HampaBieHHe — TIOBBIIICHHE
9HEprodpGEeKTUBHOCTH  0OOpYAOBaHHsI M  NPOU3BOJCTBEHHBIX IIPOLIECCOB, YTO  IO3BOJISET
OJTHOBPEMEHHO CHHM3HMTHb HETaTUBHOE BO3JICHCTBHE Ha OKPYKAIOUIYI0 Cpely M OINTHMH3HpPOBATH
3aTparhl. TpeTbe HampaBi€HUE CBS3aHO C HJKOJIOTMYECKOH O€30IacHOCTBIO — MpeloTBpallleHUEM
aBapUAHBIX pPa3IUBOB HE(PTH, yNpaBIEHHWEM TPOMBIIUIEHHBIMA OTXOJAaMH ¥  TOCTOSHHBIM
9KOJIOTHYECKUM MOHUTOPHUHIOM.

Kpome Toro, Bcé Oosbliee 3HaUCHHE MPHUOOPETAET MPO3PAUYHOCTh IKOJOTMUECKOW OTUETHOCTH:
HE(TSHbIE KOMIIAHUU CTPEMATCS J€MOHCTPUPOBATh 3aMHTEPECOBAHHBIM CTOPOHAM pE3yJIbTaThl CBOCH
NEeSITeTLHOCTH 110 CHHYKEHHIO BHIOPOCOB BPEIHBIX BEIIECTB U PEATU3AIIH SKOJIOTUIECKUX MHUIIUATHB.
B coBpeMeHHBIX yClIOBUAX He(Te100bIBAIOIIME KOMIIAHUN PACCMATPUBAIOT 3KOJIOIMYECKYIO TIOBECTKY
KaK HMCTOYHHK HOBBIX BO3MOXKHOCTEH — YYacTHUsi B HPOTrpaMMax «3eJIeHOro (pUHAHCHPOBAHUS,
NOJy4YeHHUs  JIbFOTHOTO  JOCTyHma K  MHBECTHIMSIM UM (OPMHPOBAHUSA  JIOJITOCPOYHOU
KOHKYPEHTOCIIOCOOHOCTH.

Takum oOpa3om, skonoruueckuil BekTop ESG-MeHeKMeHTa WrpaeT KIIYEBYIO pOJib B
CTpaTeru pa3BUTHS HedrenoObBatonield komrnanuu. OH MO3BOJSET KOMITAHWUHU aIarTHPOBAThCA K
r7100aIbHBIM KIMMAaTHYECKUM BbI30BaM, CHU3UTh pENyTal[OHHbIE M (DMHAHCOBBIE PHCKH, a TaKKe
chopMHPOBATH YCTOWYHUBYIO OCHOBY IS OYAYIIETO Pa3BUTHS B YCIOBUSAX DHEPTETUIECKOTO MEPEX0/a.

ConunanbHbIi BEKTOP

CoumanbHblil BekTop B paMkax ESG-MeHepkMeHTa uMeeT He MeHee BaKHOe 3HaueHue. B cumy
cnenu(UKH OTPaCIU TPYAOBBIE MPOIECCHl B HEPTETOOBIBAIONINX KOMIAHHUAX CBSI3aHBI C MOBBIIIICHHON
OMACHOCTBIO, 3KCTPEMAJbHBIMH KJIMMAaTHUECKUMH YCIOBHSMM, BaxXTOBBIM TpapukoM palboThl U
YAAJEHHOCTHIO MPOU3BOJICTBEHHBIX OOBEKTOB OT HACEJIEHHBIX LIEHTPOB. DTO (QOPMHUpPYET 0cOoObIe
TpeOOBaHUS K OpraHu3alUM Tpyda, TEXHUKE O€30IMacHOCTH U MEIUIMHCKOMY O00eCHeueHHIO
cOTpyAHHUKOB. Hapymienne TeXHUKH Oe30MMacHOCTH MOXKET MOBJIEYb HE TOJBKO YEIIOBEUECKUE JKEPTBHI,
HO M 3HAUUTENbHBIA penyTauuoHHbld ymepO. Ilostomy ESG-MeHemxMeHT mpeamnosaraer
(dbopMHpOBaHHE CHCTEMHOTO TIOAXOJAa K OXpaHe TpyAd, BHEIPEHHWE COBPEMEHHBIX TEXHOJIOTHIH
MOHUTOPHHTa 0E€30MaCHOCTH U CO3/aHUE KOPIOPATUBHOM KYJIBTYpPbI, OPUEHTHPOBAHHOM Ha HYJEBOU
YPOBEHb TpaBMaTH3Ma.

BaxHOll 4acThi0 COIMAIBHOTO BEKTOpA SBISETCS pa3BUTUE dYeloBeyeckoro kamurana. Jls
He(Te00BIBAIOIINX KOMIIAHUNA XapaKTepHa BBICOKAs MOTPEOHOCTh B KBATU(DHUIMPOBAHHBIX Kajapax,
MOTOMY MHBECTHLIMU B 00pa3oBaHue, NPOPECCHOHATIBHYIO MOJTOTOBKY U MOBBIIICHUE KBATU(PHUKAIIUN
CTaHOBSITCSI HEOOXOIUMBIM SJIEMEHTOM CTPATErHU. DTO PEaTH3yeTcsl MOCPEICTBOM COTPYTHUYECTBA C
BBICHIMMU Y4eOHBIMU 3aBEIEHUSAMH, MPOTrpaMM HACTaBHUYECTBA M (DOPMUPOBAHUS YCIOBHHA IS
KapbepHOTO pocTa. Takasi MOJUTHKA KOMIIAHUH MTO3BOJISIET HE TOJLKO MOBBICHTH MPOU3BOAUTEIBHOCTD
TPYAa, HO M YKPETIUTh MPUBEPKEHHOCTh COTPYAHUKOB KOPIOPATUBHBIM [IEHHOCTSIM.

B HedrenobsIBaromieii 0Tpaciy cConuanabHblii KOMIIOHEHT BBIXOIUT 3a PAMKH IPOU3BOJICTBEHHOTO
npolecca M OXBaThIBACT LIMPOKHH Kpyr BompocoB. HedremoObiBaromue KOMIIAHUU Kak IMPaBHIIO
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CTaHOBSTCS TPaZo00pa3yIOMIUMU TMPEANPUATUSIMH, ONPEACISIONIMMHA KAaueCTBO >KU3HM HACEICHUs
IIEJIBIX PETHOHOB. B 3TOM cBsA3M 0cO0YI0 3HAUMMOCTH MPUOOPETAIOT HHBECTUIIUH B Pa3BUTHE MECTHOMN
UHQPACTPYKTYpbl, 00pa3oBaHUE, 3APAaBOOXPAHEHUE M COLMAIbHBbIE IPOrpaMMbl. DHUHAHCUPOBaHHE
DKOJIOTMYECKH U COLMAJIbHO 3HAYUMBIX IPOEKTOB YKpEIUISIET JOBEpUE M CHUXKAET PHUCK
BO3HUKHOBEHUS KOH()IMKTOB C MECTHBIMHU COOOILECTBAMH.

Takum oOpasoMm, commanbHbi  BekTop ESG-MeHemxmeHTa B CTpaTermu — Pa3BUTHUSA
He(Te00BIBAIOLIEH KOMIIAHMM BBIIOJIHIET HECKOJIBKO B3aMMOCBSI3aHHBIX (DYHKIMI: OH yKperuisier
0€301aCHOCTh W JIOSITBHOCTBH IEPCOHAaa, O0ECIEeYMBAET COLHUAIBHYIO CTaOMIBHOCTh B PErHOHAX
HOPUCYTCTBUS, (OPMHUPYET IO3UTHBHBIN OOIIECTBEHHBI HMMMJDK KOMIIAHUM U YKpEIUIIeT ee
JIOJITOCPOYHYH) YCTOMYMBOCTh. B cTparernyeckoi MnepcrekTuBe UMEHHO COLIMATIbHBIA KOMIIOHEHT BO
MHOI'OM OIIpeJeNIeT CIIOCOOHOCTh KOMIIAHMM MHTETPUPOBATHCS B CUCTEMY YCTOMUYMBOIO PAa3BUTHUSA U
COXPAHUThH CBOIO MO3UIMIO KaK OTBETCTBEHHOT'O YYaCTHUKA TII00aIbHOTO SHEPTETHUECKOTO PHIHKA.

YnpasJ/ieH4eCKHii BEKTOP

Vnpasnenueckuii  Bektop  ESG-meHemkMeHTa  OTpakaeT  BHYTPEHHHE  MEXaHU3MBI
KOPIIOPATHBHOTO  yCTpoiicTBa  kommnanmd.  HedrenoOpiBaronmme  KOMIOAHMHM  OTIMYAIOTCS
MacIITa0HOCTBIO, KalMTAJIOEMKOCTbIO M JUIMTENIbHBIM JKM3HEHHBIM IIMKJIOM, MO3TOMY B YCIOBMSX
BBICOKOH MOJINTUYECKON U SKOHOMHUYECKOH TypOYJIEHTHOCTH UMEHHO YIpPaBIEHUECKas COCTaBIISIOIIAs
CTAaHOBMUTCS 3aJIOTOM IPENCKAa3yeMOCTH M ycronuuBocTu. Kpome Toro, BBUAY BO3PACTaIOLIErO
BHUMaHHUA K HE(QPUHAHCOBBIM TOKA3aTeIsIM WHBECTOPHI M TOCYJIAPCTBEHHBIE PETYISATOPHI MPUAAIOT
oco0oe 3Ha4YeHHE MPO3PAYHOCTU KOPIOPATUBHOM CTPYKTYpBhI, 3(P(PEKTHBHOCTH YIpPaBICHUECKUX
IIPOLIECCOB U MOJOTYETHOCTH PYKOBOJCTBA.

B pamkax ESG-MeHemKMEHTa YNpaBICHUECKMH KOMIIOHEHT IIpEAIoyiaracT CO3JaHHe
HE3aBUCHMBIX COBETOB JAMPEKTOPOB, Pa3BUTHE CUCTEM BHYTPEHHEIO KOHTPOJIL U PUCK-MEHEKMEHTA,
(dbopMHpOBaHHE AHTUKOPPYILMOHHON IOJUTUKHA M KOMILIaeHc-MexaHu3MoB. Ocoboe 3HaueHue
npuobperaer HepuHaHCOBasg oOT4eTHOCTh. IlyOmmkamms ESG-0T4eToB 1O  MEXIYHApOIHBIM
CTaHJapTaM I[03BOJIAET KOMIIAHUM JIEMOHCTPUpPOBaTb HE TOJBKO pe3yibTaThl (hUHAHCOBON
JESTENIbBHOCTH, HO M 3(P(EKTUBHOCTh SKOJIOTMUECKUX M COLMAIbHBIX MPOrpaMM. OTO IOBBIIIAET
JIOBEpHE HMHBECTOPOB M O0JieryaeT IOCTYN K MEXJIyHapOAHBIM pbIHKaM Kanurtaia. Kpome Toro,
YOpPaBIE€HYECKU BEKTOpP BKJIIOYAeT B ce0sl aKTUBHOE B3aUMOJICHCTBHE CO CTEUKXOJJIEpaMHU —
aKIMOHEPAMH, TOCYJapCTBEHHBIMH CTPYKTypaMH, MECTHBIMH COOOIIECTBAMU U COTPYIHUKAMH.
[TocTpoenue nuanora W rOTOBHOCTh YUWUTBHIBATh MHTEPECHI PA3IMUYHBIX TPYIIl SIBISIETCS OJHUM W3
BaXHEHMILNX MOKa3aTeel 3peJ0CTH KOPIIOPATUBHOTO YIIPABJICHHUS.

BaxublM HampaBieHHEM pa3BUTHUS YNPABICHUYECKOIO BEKTOpa CTAHOBHUTCS LHM(PpPOBU3ALUS
KOPIIOPAaTUBHBIX IPOLIECCOB: AaBTOMATH3allUsl OTYETHOCTH, BHeApeHue cucreM Big Data u
HCKYCCTBEHHOI'O MHTEJUIEKTa Ui IPOrHO3UPOBAHMSI PHUCKOB, IOBBIIIEHHE KHOEpOE30IacHOCTH.
[udpoBuzamust CTaHOBUTCS HEOTHEMJIEMON YacThIO COBPEMEHHOTO YIIpaBJCHMs, oOecreunBaromien
0osiee BBICOKYIO CTENEHb KOHTPOJIS, MOJJOTYETHOCTU U MPO3pAayHOCTH. B cTpaTernueckom miaHe 3To
YKpeIUIsieT JOBEpHEe MHBECTOPOB U CHH)KAET BEPOSTHOCTh KOPIOPATUBHBIX CKAaHJIAJIOB, CIIOCOOHBIX
HAaHECTH KOMITAHUH CEPbE3HBIN peITyTaIlMOHHBINA yIIepo.

Taxum o6pazom, ynpasinenueckuit Bektop ESG-menemxmenTta B HepregoObIBatomieil KoMIaHuu
dbopMUpyeT CTpaTErHYECKyl0 OCHOBY JIOJIFOCPOYHOTO YCTOWYMBOro pasButus. OH oOecrneunBaer
IIPO3PAaYHOCTh, CHMYKAET WHCTUTYLIMOHAIBHBIE PHUCKH, YKPEIUIIET JOBEpUE MHBECTOPOB U
CIOCOOCTBYET YCIEUIHOM peanu3ali 3KOJIOTHYECKMX M COLMANbHBIX HHHUIMATHB. be3 3penoro
KOPIIOPATUBHOTO YTIPaBJICHUS] HEBO3MOXKHO 3(P(PEKTHUBHO BHEAPUTH KOJIOTMYECKHH M COIMATbHBIN
koMIoHeHTH! ESG. Ilo3ToMy MMEHHO ynpaBiIeHYECKUI BEKTOP MOKHO CUMTAaTh CBSA3YIOIIMM 3BEHOM,
00eCreynBaroIUM 1IEJIOCTHOCTh BCeH CTpaTEerHH.

B coBpemeHnHOll HedTenoObIBalOLIEH OTpaciu CTpAaTErMYecKoe pa3BUTHUE KOMIIAaHUHM yxKe
HEBO3MOXXKHO  0e3  uHTerpauvu  npuHuunoB  ESG-menemxmenta. ESG  mepecran  ObITh
BCIIOMOTATEJIbHBIM 3JIEMEHTOM KOpIOpaTUBHOM penyranuu. OH cTaim KIHYEBOM COCTaBISAIOLIEH
CTPATETUYECKOr0 YIPABICHHs, IMO3BOJAIONICH He(pTen0ObIBAIOIIUM KOMIAHUAM O00ecreuyuBaTh
YCTOMYMBOCTh B JOJTOCPOYHOM TMEPCHEKTHBE. OKOJOTMUECKHH BEKTOp (HOPMHUPYET HOBYIO
IIPOU3BOJICTBEHHYIO IIOJIUTUKY, OPUEHTUPOBAHHYI0 HA CHI)KEHUE YIJIEPOJHOIO ClENa, pa3BUTHE
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«3EJICHBIX» TEXHOJOTUH 1 COOIIOIEHNE MEKIYHAPOTHBIX KIMMATHUECKUX 0053aTenbCcTB. COIlManbHbIN
BEKTOP YKpEIUISIET JOBEpPHE MEXKIy KOMITAHWEH, €€ COTPYJHUKAMU U MECTHBIMH COOOIIeCTBaMH,
obecrieurBasl COIMAIBHYIO CTAOMJIBHOCTh B PETMOHAX TPHUCYTCTBHs. YIPABICHUYCCKUNA BEKTOP
rapaHTHPyeT MPO3PAYHOCTh U MOJOTUYETHOCTh, TEM CAMBIM IOBBIIIAS MTPUBJIEKATEIbHOCTh KOMITAHUH
JUUIS ”THBECTOPOB U OM3HEC-TTAPTHEPOB.

Baxxno nomuepknyTh, yTo Tpu HampanieHusi ESG Henb3si paccMaTpuBaTh M30JIMPOBAHHO: OHU
00pa3ylT MEJOCTHYI B3aWMOJIOTIONHSIONIYIO cucTeMy. Tolbko KomruiekcHas uHTerpanus ESG-
MPUHIIMIIOB B CTPATETHUIO TO3BOJISCT aJaNTHPOBATHCS K M3MEHEHHUSIM TJI00aThHOTO IHEPTeTUYECKOTO
pPBIHKA, TPUBJICYL JIOJITOCPOYHBIC HMHBECTUIHMM M Cc(HOPMUPOBATH YCTOMYMBBIC KOHKYPEHTHBIC
MIPEUMYIIIECTBA.

B mnepcnexktuBe pons ESG-MeHemxmeHnTa Oymer Toiabko Bo3pacTtarb. C  KaXIbIM TOJOM
peryisiTopHble TpeOOBaHMSI CTAHOBSTCS JKECTU€, HHBECTOPHl BCE BHHUMATEIbHEE AaHAIU3UPYIOT
He(DMHAHCOBBIC MTOKA3aTENH, a O0IIECTBEHHOE MHEHHE ()OPMHUPYET HOBBIC CTAHAPTHl KOPIIOPATHBHOTO
MOBEJCHUA. B TakuxX YCIOBHSX TOJIBKO T€ HEPTEIOOBIBAIONINE KOMIIAHUU, KOTOPBIE CMOTYT
CBOEBPEMEHHO BHeIpUTh ESG-NpUHIMIIBI B CTPaTEruio pa3BUTHS, CMOTYT 3aHATh JUAUPYIOLIUE
MO3UIIMM HA MUPOBOM SHEPreTHUecKoM pbiHKe. KpoMe Toro, B 3moxy nepexojia K HU3KOYTJIEPOAHOU
skoHOMHKe, ESG-MeHeKMeHT cMOXKeT o0ecrneunTs OallaHC MEXIy SKOHOMHUYECKUMHU WHTEpecamu,
HKOJOTUYECKUMH 0053aTeNIbCTBAMH U COIMAIBHOW OTBETCTBEHHOCThIO. MMeHnHo mnosromy ESG-
MEHEKMEHT — 3TO KII0Y K YCTOMUMBOMY OynyiieMy HeTe100bIBAIOIINX KOMIIAaHUH.
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IHOBBINIEHUE SKCINIYATAIMOHHBIX XAPAKTEPUCTUK BEH3WHOBBIX
JABUI'ATEJIEN C UCIIOJIB3OBAHUEM 3TAHOJI-BEH3MHOBbBIX
TOILIMBHBIX CMECEN

Aiumazamoemos Cmazyn Tancamoeuy

Jloxmopanm,

Kaszaxckuit uccnedosamenvckuti acpomexnuyeckuil yrusepcumem umenu C. Cetighynnuna,
Acmana, Kazaxcman

Hayunuwiii pyxosooumens: k.m.H., oouenm banzaoexoe Toney Kynsconosuu

AHHOTaNUA

Kpartko o Tom, 4ro uccienoBano BiusHue nodasneHus omosranona (E10, E20, E30) B 6en3un
(A-92 u AUM-95) Ha HKOJIOTMYECKHE U TEIUIOTEXHUYECKUE IOKA3aTeNM JIBUraTelis BHYTPEHHEIrO
cropanus. Pe3ynbraTel mokassiBatloT cHIbkeHue BeiOpocoB CO u CH mpu pocte comepxaHus dTaHOJA,
noseimeHne CO: 1 TeMrepaTypsl BRIXJIONMHBIX ra3oB. Hanbomnee s dexruBnoit okazanace cmech E30 ¢
6ensunom AN-92.

KitoueBsle ciioBa: 61M03TaHOoI, OEH3WHOBEIH JBUTATEINh, BHIOPOCHI, TOIUIMBHBIE CMECH, SKOJIOTHSL.

1. BBenenue.

B ycnoBusx rioGanbHOro pocta MOTPeOJCHHS DJHEPrMM M OTPAaHMYEHHOCTH 3aracoB
MCKOIIAaeMOT0 TOIIMBa BCE OoJiee aKTyaJllbHOW CTAaHOBUTCS 3a/aya IIOMCKAa aJbTePHATUBHBIX
HUCTOYHUKOB OHHEpruM mis TpaHcropra. OAHUM M3 TEPCINEKTUBHBIX HAIPABICHUNW CUYUTAETCS
UCTIOJIb30BaHUEe OMO3TaHOIA B KayecTBE JOOABKH K TPAJAWLIMOHHBIM BHJAM TOILIMBA JUIS BUTATEICH
BHyTpeHHero cropanus ([{BC).

bruostanon mpexacraBiser coO0Oi BO30OHOBISEMOE TOIUIMBO, IMOJNyYaeMOE€ M3 PACTHTEIHHOTO
CBIpbsl, M OOJIaJ]aeT PSAAOM IPEUMYIIECTB: BBICOKUM OKTAHOBBIM YHCIIOM, HaJIMYUEM KHUCIOpOJa B
MOJIEKYJIe, YTO CIOCOOCTBYET OoJiee MOTHOMY CTOPaHHUIO TOTUIMBHOW CMECH, a TaK)Ke BO3MOXKHOCTBIO
CHIDKEHHSI BBIOPOCOB TOKCHYHBIX KOMIIOHEHTOB OTpal0oTaBHIMX Ta3oB. Ilpu 3TOM cymiecTByIOT U
oTpeneNi€éHHbIE OTPAaHWYCHHS, CBSI3aHHBIE C MEHBIIEH TEIUIOTBOPHOH CHOCOOHOCTBIO 3TaHONA TIO
CpPaBHEHMIO C OEH3MHOM, TOBBIIIEHHOH TUIPOCKONMYHOCTBIO U BO3MOXHBIM BIIHMSHUEM Ha
JIOJITOBEYHOCTH OTACTHHBIX y3JIOB JIBUTATEIIS.

B MupoBO#l mpakTuUKe STaHOJ IIUPOKO MCIIOJB3YEeTCSd B KaueCcTBE KOMIIOHEHTa TOIUIUBHBIX
cmeceri. Hambonee pacmpoctpanéHHbIMU sBISAIOTCS cocTtaBbl E5S—E30, roe ymcio ykaspiBaeT Ha
NPOLIEHTHOE COJepXaHHWe 3TaHoja B OeH3uHe. Psn umccnenoBaHMii MOKa3bIBaeT, YTO IPUMEHEHHE
TaKUX CMecel MOXeT CHMKaTh BbIOpochl okcunpa yriaepoaa (CO) u yraesomoponoB (CH),
OJTHOBPEMEHHO YBEJIMUMBAs KOHIEHTpaLuio yriaekuciaoro raza (CO:) kak uHAUKaTOpa 0ojee MOIHOro
CropaHus TOIUIMBA. B TO ke Bpemsl BIMSHHUE dTaHOIA HAa DKCIUTyaTaIl[HOHHBIE TTOKA3aTEeNN JIBUTATEIS
(MOIIHOCTh, KPYTSIIMI MOMEHT, TEMIlepaTypa BBIXJIONMHBIX Ta30B) 3aBHCUT OT IPOLIEHTHOTO
COJIep’KaHus U pexuma paboThl.

B Pecny6nuke Ka3zaxcran BoOmpocsl nepexoja Ha HKOJOTHYECKHM YHUCTble BUABI TOILIMBA
nproOpeTarT 0co0yr0 3HAYMMOCTb B CBSI3H C HEOOXOJMMOCTHIO CHUKECHHUSI TEXHOTCHHOW Harpy3KH Ha
OKpY’KalolIyl0 cpeny. B 3Toil CBsI3UM ucclieoBaHME BO3MOXHOCTEW NpPUMEHEHHUs OHOITaHOJIA B
cocTaBe OCH3MHO-3TaHOJIBHBIX CMECEH ISl aBTOMOOMIIBHBIX JIBUTATEIICH MPECTABIISICTCS aKTyaIbHBIM.

Llens Hacrosimiedl pa®oOTHI 3aKiIIOYaeTCs B HW3YUYEHUHM BIUSHHUS J00aBlIeHHS STaHo’ia (B
xonueHrpauusx E10, E20 u E30) k Oensuny mapox AU-92 m AN-95 Ha skcruryarallMOHHBIE |

IKOJIOTHYECKHUE MTOKA3aTeTN OCH3MHOBOTO IBUTATENSI BHYTPEHHETO CTOPAHHUSL.

2. MeToauka uccjiei0BaHusl.

2.1. OOBEKT uccaeI0OBaHMUS.

DKCIEPUMEHTHI MTPOBOIMIIMCH Ha OCH3MHOBOM JIBUTATelIe BHYTPEHHETO cropanus ooséMom 1,8 i
C BOCEMBIO IIWJIMHAPAMH, YCTAaHOBJIEHHOM Ha CTAI[MOHAPHOM HCHBITATEIbHOM cTeHze. KoHCTpyKius
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CTEHJIa M03BOJISJIA IPOBOAUTE U3MEPEHUS Ha Pa3IMYHBIX PEKUMaxX padOThl ABUraTesst (XOJIOCTON X0/,
CpeZHHE U BBICOKHE O0OpOTHI), OJIHAKO OTCYTCTBOBAJa BO3MOXHOCTh CO3JaHMs BHEIIHEH HarpysKd,
MO3TOMY HCIBITAHUSA BBIIOJMHSUIUCH 0O€3 JuHAMOMETpUpOBaHUS. [l JOCTHXKEHHS TOYHBIX H
BOCIIPOM3BOAMMBIX PE3YJITATOB Ka)J10€ MCIBITAHWE MPOBOJMIOCH B TPEX MOBTOPEHUSIX ISl KaXKIOH
TOIUIMBHOM CMECH, IIOCTIE Yero PacCYUTHIBAINCH CPEAHHE 3HAUCHUS TapaMeTPOB.

2.2. TOmIIMBO ¥ TOIJTUBHBIC CMECH.

B kadectBe 0a30BOro TOIUIMBA HCIOJIL30BAMCh OeH3WHBI Mapok AM-92 u AU-95. [nsa
MPUTOTOBJICHUS CMECEH NPHUMEHSUICS HJTAaHOJA C KOHIEeHTpauued 96%. bpuid MOATrOTOBIECHBI
CJIEIyIOIINE TOTUTUBHBIE COCTABBI:

EO — gucreiii 6ensun (AU-92 wmm AU-95);

E10 — 6en3un ¢ 10% sTanouna;

E20 — 6en3uu ¢ 20% 3Tanona;

E30 — 6ensun ¢ 30% stanona.

CMmemrBaHue OCYIIECTBISIOCH B JTAOOPAaTOPHBIX YCIOBUAX MYyTEM TOYHOTO JO3MPOBAHUS
KOMITOHEHTOB, 4TO 00ecreunBao CTabUIbHOCTh cocTaBa cMecu. [Ipu 3ToM yuuThIBasiuch TpeOOBaHUS
I'OCT 32513-2013 «TomnuBa MoTOpHBbIE. beH3uH HeaTMnMpoBaHHBIA. TeXHUYECKHE YCIOBUS, B
YacTH JOMYCTHUMOTO COJIEP>KaHUsl OKCUTEHATOB (B TOM YHUCIIE 3TAHOJa) B AaBTOMOOMIIbHBIX O€H3WHAX.

2.3. Pe:xuMBbI UCTIBITAHH.

HcnpiTanus npoBOAUIUCH MPU TPEX PEKUMax pabOThI JBUTATENS:

Xomocroii xox (800900 o06/muH);

Cpenuue o6opotsr (2000-3000 06/muH);

Bricokue o6opotsr (4000-5000 06/muH).

Ha xaxxgom pexxume nBurarens paboTall B yCTOWYMBOM COCTOSIHUM B T€UEHUE 5—7 MHUHYT, HOCTE
Yero MpOBOAWJIMCH U3MEPEHHUs apaMeTpoB. BriOop pesxxnmoB corinacoBal ¢ TpedoBanusmu [SO 8178-
4:2020 «Reciprocating internal combustion engines — Exhaust emission measurement — Part 4: Test
cycles for different engine applications», rie periIaMeHTUPYIOTCS TECTOBBIC IHMKIBI JUISI OLCHKH
BeIOpocoB JIBC.

2.4. 3mepurenbHOE 000pYA0BaHHE.

Jlist perucTpay napaMeTpoB MPUMEHSIIOCH Clleytolee 000py0BaHHeE:

I"azoananmu3zartop mis onpenencaus konmnenTpamuu CO, CO2, O u CH B oTpaboTaBmmx rasax;

TaxomeTp A U3MepeHHs YaCTOTHI BpaIlleHUs! KOJICHUATOro BaJa;

Tepmonapa [utst hUKcaruu TeEMIEpaTyphbl BEIXJIOMHBIX Ta30B.

Meronsl  ompezeneHus  BBIOPOCOB — COOTBETCTBYIOT — monoxenusim  ISO  8178-1:2020
«Reciprocating internal combustion engines — Exhaust emission measurement — Part 1: Test-bed
measurement systems of gaseous and particulate emissions», perJaMeHTHUPYIOIIETO TpeOOBaHUSA K
000pYIOBAHHUIO U MPOLEAYPAM U3MEPEHUI.

2.5. O6paboTKa TaHHBIX.

JU1 KayKoro pekuMa pacCUMTBIBAIUCH cpeanne 3HaueHus konuenrpauuii CO, CO2, O2, CH n
TEMIIepaTyphbl BBIXJIOMHBIX Ta30B. JlaHHBIE OBLIM MPEICTAaBICHBI B BHIE TAOIHIl U TpadUKOB IS
aHaJM3a 3aBUCUMOCTH NTapaMeTpoB OT TUNa ToruBa. [lpumensuics nucnepcuonnslii anamu3 (ANOVA)
JUTS. OLIEHKH CTAaTHCTUYECKON 3HAYMMOCTH BJIHMSIHUS BHJA TOIUIMBA. BBITIONHSICS KOPPEISAIMOHHBINA
aHaJU3 JJIS BBISBJICHUS B3aUMOCBS3€H MEXy BEIOpOCAaMH U TEMIIEPaTypOH.

3. Pe3yabTaThl H 00CyK/IEHHE.

3.1. I3MeHeHne cocTaBa BBIXJIOMHBIX [a30B HA XOJIOCTOM XOIY

Ha pexume xomoctoro xona (800900 06/mMuH) HaOII01a7TOCH CHMYKEHNE KOHIICHTPAIIUHA OKCH/IA
yraepoga (CO) npu wucnonszoBanuu cMmecu E10 mo cpaBuHenuto ¢ OensuHoMm EO. Onpnako mnpu
JTanpHENIeM yBenudeHun noiu dtanona 10 20% coaepkanne CO BHOBB BO3POCITIO, YTO CBS3AHO C
HEMOJIHBIM CropaHueM H3-3a obenHeHHus cMecu. Konuentparus yriesogoponoB (CH) ymenbianach
npu nepexoae ot EO x E20 u E30, uto yka3siBaeT Ha Ooiiee MoysiHOE cropanue Torumaa. [Ipu sTom
¢dbukcupoBanoch Bo3pacranue konieHtpauuu CO:z (1o 6,3%) u TeMreparypbl BBHIXJIOMHBIX Ta30B (70
322 °C ans ToruBa Ha ocHoBe A-95).
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Pucynok 1. Bimsiaue na nokasarenu CO, CO2, CH, Oa, t 6eH3MHOBBIX 1 OEH30-3TaHOJIBHBIX
cMeceit mapku AU 92 B pexxuMe X0JI0CTOro Xo/a.
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Pucynok 2. Bimsiane Ha nmokasarenu CO, CO2, CH, Oa, t 6eH3MHOBBIX ¥ O€H30-3TaHOJBHBIX
cMmecelt Mapku AW 95 B pesxnMe X0JI0CTOro Xo/a.

Takum 006pa3oM, Ha XOJOCTOM XOJy MPUMEHEHHE 3TaHojJa B KOHIEHTpauuu a0 10% cHimkaet
BbIOpockl CO, a mpu 20-30% nocturaercs ymensinenne CH u poct CO2, 4TO CBUIIETENBCTBYET O

MOBBIIIIEHUH TTOJIHOTHI CTOPAHHUS.
3.2. DKoJIOTHYECKHUE ITOKA3aTeId Ha CPETHUX 000pOTax

Ha wuacrore Bpamenus 2000-3000 o6/MMH Bce 3TaHOI-COJEpXKAIlMe CMECH IOKa3ajH
cymectBeHHoe cHibkeHue CO u CH mo cpaBHeHHIO ¢ YUCTHIM O€H3WMHOM. MHUHHMAIbHBIC 3HAYCHUS
CO (oxomo 0,5%) 3aduxcupoBansr mis cmecu E30, uro Ha 35-40% nHmke mo cpaBHeHuio ¢ EO.
Konnentpanus CH camxkanacek 6osee ueM Ha 40% npu ucnionb3oBanuu cmeceit E20 u E30. Tlpu stom
Haomogancst poct CO: go 11,9%, 9TOo TOATBEpP)KIAACT YJIYUIICHHE MOJHOTHI CrOpaHUs TOILIUBA.
TemnepaTypa BBIXJIONHBIX Ta30B yBenuuuBanachk 10 479 °C, 4To TakXe CBSI3aHO C IOBBIIIEHUEM

TCIJIOBBIACIICHUSA IPU CrOpaHuU cMeceit.
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Pucynoxk 3. Biusuue na nokaszarenu CO, CO2, CH, O2, t 6eH31HOBBIX 1 O€H30-3TaHOJIBHBIX
cMmeceld Mapku AU 92 B pexxume cpeHero odbopora.
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Pucynok 4. Bimsiane Ha mokasarenu CO, CO2, CH, Oa, t 6eH3MHOBBIX 1 O€H30-3TaHOJIBHBIX
cmeceit Mmapku AU 92 B pexumMe cpeHero ooopora.

Takum o0pazom, Ha CpeAHHMX pEXUMax JIBUrarellb paboraer Hambonee 3(P(PEeKTUBHO NpPHU
ucnonp3oBanum cmeceir E20—-E30, 4To conpoBokmaeTcst yIrydIieHneM dKOIOTHIECKIX XapaKTePUCTHK.

3.3. Pabota gBurarens Ha BHICOKHX 000pOTax

[Ipu yBenuyeHnH 4acTOThl BpalleHus: kojgeHuaroro Baia a0 4000-5000 o6/mMuH 3aduxcupoBaHo
nanpHelimee cHmkeHne konneHtpauuu CO (mo 0,65% mpu E30 u 6ensune AN-95). Konnentparus
CH ywmensmanace moutu B 1,5 paza orHocutensHo EQ. Ilpu atom ypoenbp CO: gocturan 12,5%, a
TEMIIEPATypa BBIXJIONHBIX ra30B Bo3pacTrana 1o 628 °C.
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Pucynok 5. Bimsiaue na nokasarenu CO, CO2, CH, Oa, t 6eH3MHOBBIX ¥ O€H30-3TaHOJIBHBIX
cMmeceli Mapku AU 92 B pesxxuMe BBICOKOTO 000poTa.
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Pucynok 6. Bimsiane Ha nmokasarenu CO, CO2, CH, Oa, t 6eH3MHOBBIX 1 OEH30-3TaHOJIBHBIX
cmeceit Mmapku AU 95 B pexume BbICOKOro 000poTa.

OTU pe3ynbTaThl yKa3bIBAIOT HA TO, YTO MPU BBICOKHX 000pOTaxX yBENMUYEHHUE COICpPKAHUS
3TaHOJIa CIOCOOCTBYET 0oJiee TOJHOMY CrOPaHHUIO TOTUIMBA M YJIYUIICHUIO 3KOJOTUYECKOW YUCTOTHI
BBIXJIOTIA.

UccnenoBatenu yTBepxkaatoT, 4to mobdasnenue 10—15% OuosTaHONa CHIKAET HHUKIHYECKUE
KoJieOaHus aBlieHus B MIJIMHIpE U yMeHblmaeT Beiopocsl CO u CH [1, c. 7-8]. Hame uccnenoBanue
MOKa3bIBaeT, YTO Ha cpeHuX obopotax cmecu E20-E30 obecnieunBarot cHmkenue konuenTpauu CO
1o 0,5% u CH 6onee uem Ha 40% mo cpaBuHenuto ¢ 6ensuHom EOQ. M3 3TOr0 MOXHO caenath BBIBO/I,
4TO TOBBIMIEHHE aonu dTaHona 10 20-30% monmomHUTENbHO ycunuBaeT 3(P¢eKT, OTMEUEHHBINH B
pabore [1], 3a cuért GoJiee MOTHOTO CTOPAaHMsI TOTLINBA.

Rimkus u np. ykaspIBaioT, 4TO MpU yBEIWYEHHUH coAep:kaHus dTaHona a0 70% wnabmiomaercs
pOCT KpyTslIero MomMeHTa u cpenHero sddextuBHOro masieHus mo 1,7% [2, c. 6—7]. Hamm
pe3yNbTaThl MOKA3BIBAIOT, YTO MPHU UCHONB30BaHUU cMecH E30 moBbllIaeTcs TemMrnepaTypa BbIXJIOMHBIX
ra3zoB 110 628 °C, 4To Tak)Xe CBUACTEIBCTBYET O 00JIee HHTEHCUBHOM MPOTEKAHUHU MPOIIECCa CTOPaHUsI.
CrnemoBareibHO, MOKHO 3aKJIIOYNTH, YTO JaKe NpHU MEHbIIeH KouieHTtpamuu 3taHona (20-30%)
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MPOSIBIISICTCS. TEHACHIUS K pocTy 3P PeKTHBHOCTH pabOTHI ABUTATENsI, OTMEUEHHAS B UCCICIOBAHUU
[2].

CornacHo 0630py Barua u np., no6aBnenue staHosa Kk 6eH3uHy cHmkaeT BeiOpockl CO Ha ~17%
u CH na ~43% npu BBICOKMX KOHIICHTPALIUSX 3TAHOJIA, a TAaKKe yMeHbIIaeT amuccuio NOX 3a cUér
oxnaxpaaromiero 3ddekra [3, c¢. 10-12]. B Hamem wucciaeaoBaHUM aHAJOTUYHO BBISBICHO, 4YTO
ucnonb3oBanue cmecu E30 cokpamaer BeiOpocsl CO u CH Ha BBICOKMX 00OpOTax JABHUTaTels, MpU
stom Habmogaetcss poct CO: kak mnpu3Haka Oojee MOJHOTO cropaHus. Takum o0pa3oM, HamH
pe3yNbTaThl TMOATBEPKIAIOT BBIBOABI [3] W JAEMOHCTPUPYIOT NPUMEHHMOCTh OMOdTaHONA JIIs
CHIDKEHHUSI TOKCUYHOCTH BBIXJIONA JaXe MPH YMEPEHHBIX KoHIeHTpanusax (20—-30%).

3.4. Cratuctuyeckas o0pabOTKa TaHHBIX

HNucnepcuonnsiii aHamu3 (ANOVA) moka3an CTaTUCTUYECKH 3HAYMMOE BIIMSHHE COCTaBa
toruimBa Ha KoHuentpanuio CO, CH, CO: u temmneparypy BbIXJomHbIXx razoB (p < 0,05).
Koppensuuonuslii aHanu3 BBISIBIJI CUJIBHYIO OTPUIATENIBHYIO CBsI3b Mexay coaepxkanuem CO u
TEeMIIepaTypol BBIXJIONHBIX Tra30B (r = —0,82), a taxke mexay CH u temneparypoit (r = —0,77). Oto
MOJITBEPKIAET, UTO O0JIee BHICOKHE TEMIIEpaTyphl 00ECIeurnBalOT OoJiee MOJIHOE CrOpaHre TOTLIMBHOM
CMECH U CHUKEHUE TOKCUYHBIX BEIOPOCOB.

Tabmuma 1. CtaTucTuka 1o Bcei BEHIOOPKE.

IMapamerp Cpen.3nau Cp. norpemHocTsb. Mun—Makc
CO (%) 0.59 0.11 0.47-0.80
CH (ppm) 426.75 100.56 321-600
CO: (%) 11.05 0.61 10.0-11.9
CO: (ucmp.) 2.36 0.70 1.60-3.50
Temneparypa °C 451.00 19.12 421-479

4. 3akr0ueHue

1o pe3ynpraTamM NpOBEAEHHBIX SKCIIEPUMEHTOB MOXKHO CAENIATh CIEAYIOLIUE BBIBOJIBIL:

JloGaBnenne »o5TaHONa B cocTaBe OeH3uWHO-3TaHONBHBIX cMmecelr (E10-E30) oxa3biBaeT
CYILLIECTBEHHOE BJIMSHUE Ha JKOJIOTMYECKUE IMOKa3aTeau paboTel asurareis. C pocToM coaepkKaHHs
sTaHosa Habmoxaercs cHikeHue koHueHtparmii CO u CH npu ogHoBpemeHHOM yBenuueHuu COq,
YTO yKa3bIBAET Ha 0OJiee MOJTHOE CTOpPaHKE TOTLINBA.

Ha xonoctom xony HanGomnbmuil 3¢ ekt qocTuraercs npu ucnoiab3zoBanuu cmeceid E20 u E30,
KOTOpBIe 00ecreunBaOT CHHKEHUE BBIOPOCOB YIiieBoJopo1oB U pocT CO:2 MO CPaBHEHUIO C YUCTHIM
OEH3UHOM.

Ha cpennux pexxumax (2000-3000 06/mMun) cmecu E20 u E30 nokaszaiu HavIydImuii pe3yibTar:
muHuManbHble 3HaueHus CO (10 0,5%) u 3HauntensHoe cHmkenue CH (6onee 40%).

Ha Bricokux o0opotax (4000-5000 o6/mMun) ucnons3oBanue cmecu E30 (ocoOeHHO Ha OeH3uHE
AMU-95) obecneunno camxenne CO m0 0,65% u CH moutu B 1,5 paza npu ogHoBpeMeHHOM pocte CO:2
10 12,5% u TeMiiepatypbl BBIXJIOMHBIX Ta30B 10 628 °C.

Cratuctnueckuii ananus (ANOVA) nmoaTBepIu 3HaYMMOCTh BIIUSHUSL COCTaBa TOILJIMBA Ha BCE
uccieayemble mapametpsl (p < 0,05). KoppensunoHHBIN aHATW3 MOKa3al CHIBHYIO OTPHUIATEIBHYIO
3aBUcUMOCTb Mexay conaepkanneM CO u CH u temnepaTypoii BBIXJIOIHBIX I'a30B, YTO MOATBEPKIAACT
yJIy4qllleHUE MOJTHOTHI CTOPaHMsl P MOBBIIIEHUN TEMIIEPaTyPhl.
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I'OCYIZAPCTBEHHO-HYACTHOE TAPTHEPCTBO B CUCTEME
JOHIKOJIBHOI'O OBPA3OBAHUA

Hozaiioaesa Anizepum I'abuoonnaesna
Mazucmp Henosozo Aomunucmpuposanusi (EMBA), KazsHY um. ano-@Papadu
Kazaxcman, 2. Anmamer

AHHOTALIUA

B craTthe paccmaTpuBaercs rocynapcrBeHHO-4actHoe nmapTHEpeTBo (I'UII) kak cTparernueckuit
MHCTPYMEHT MOJEPHH3AIUU CUCTEMBI JOIIKOJIbHOrO oOpa3oBanusi B Kazaxcrane. B ycioBusix pocra
YHUCIIEHHOCTH JETCKOr0 HacelieHus, ypOaHM3allMd M OTrpaHUYEHHBIX OrKeTHBIX pecypcoB [UIL
MO3BOJIIET OOBEIMHATH I'OCYJAPCTBEHHBIE M YAaCTHBIE PECYpChl JJIsl YCKOPEHHOI'O CTPOUTENbCTBA
JIETCKUX CalioB, OOHOBIEHUS MHMPACTPYKTYphl U MOBBIMICHUS KauecTBa 0Opa3oBaTeNbHBIX yciayr. B
pabote npoaHanu3upoBaHsl cynHoCcTh U Mojienu ['UI1. Ha ocHOBe cTaTucTHUeCKUX JTaHHBIX MOKAa3aHo,
4TO 3a mociefHee aecsatuieTue B KazaxcraHe 3HAUUTENbHO YBEJIMYMWICS OXBAT AETEH JOIIKOJIbHBIM
o0Opa3oBaHUEM.

l'ocynapcTBeHHO-4acTHOE MApPTHEPCTBO B CHCTEME JOLIKOJIBHOrO 0Opa3oBaHUs SIBISIETCA
BAKHBIM HMHCTPYMEHTOM COLMAJIbHOM IIOJUTUKA COBPEMEHHOI'O TIOCYyAapCTBa, HAIPABICHHBIM Ha
pellieHre KIIOYEBBIX MpOoOJieM JOCTyMHOCTH W KadecTBa OOpa30BaTeNbHBIX ychnyr. B ycioBusx
ypOaHu3aluy, pOCTa YUCIEHHOCTH JETCKOI'O HACEJIEHHUS U OIPAaHUYEHHBIX OIOJKETHBIX PECYPCOB
BONPOC PpACHIMPEHUS CETH JIOMIKOJBHBIX OpraHu3aluii MpHoOpeTaeT o0coOyI aKTyalbHOCTb.
["ocynapcTBO, CTANKUBAsICh C NE(UIIMTOM MECT B JIETCKHX CalaX U HEOOXOJUMOCTHIO MOJCPHHU3AINN
uHppacTpyKTyphl, BcE€ daimle oOpamaerca K MexaHusMmy mapTHEpctBa ¢ OusHecoM. CyThb
rOCyJJapCTBEHHO-YACTHOTO MAapTHEPCTBA 3aKIOYAETCS B OOBEAMHEHUH PECYpPCOB IyOJIHMYHOTO H
YaCTHOT'O CEKTOPOB, IPU KOTOPOM T'OCYJAapCTBO COXPaHSAET CTPATErMUYECKUN KOHTPOIb U PEryJIUupyeT
CTaHJapThl KayecTBa, a 4YacTHbIM mapTHEp oOecneunBaeT (PUHAHCHPOBAHUE, CTPOUTEIHCTBO,
yIOpaBlIeHUEe WIM SKCIUTyaTanuio o0beKkToB. IlonoOHBIH moaxon mo3Boiser Oosiee 3(p(HEeKTUBHO
pacrpenensaTh pUcKu 1 00sS3aHHOCTH, YCKOPSIET CTPOUTEIHCTBO HOBBIX CaoB [1].

B mupoBoil npaktuke chopmupoBanuch pazauunble popmel UII, KoTopble MOTYT yCHEIIHO
OPUMEHSTBCST U B cdepe IOIKOIbHOro obOpa3oBaHusa. KoHueccuss mpeamnosaraer, 4Tto YacTHBIN
NapTHEP CTPOUT WM PEKOHCTPYUPYET OOBEKT, IKCIUTyaTHUPYET €ro B TeUeHHE OTOBOPEHHOIO CPOKa, a
3aTeM IepenaéT rocy1apCTBy.

Mooenu I'9IT
KOHHCCCHS{ KOHTpaKT Ha ynpaBJICHHE CoBMmecTHOE TIpearnpuATAe
YacTHbli napTHEP .
I'ocymapcTBo ocTaéres TocynapcTso u 6u3Hec
CTPOUT/PEKOHCTPYHPYET
BJIQJIENBLIEM, HO yIIPABIICHHE 1 CO3/1al0T COBMECTHYIO
00BEKT U YIPABIISLET UM B
00CITy)KMBaHHE MIEPeIAl0TCs OpraHU3aLHIO IS
TeYEeHHEe CPOKa JI0roBopa, o
. YaCTHOHU KOMITAaHUH TIPEAOCTABIICHUSA YCIIYyT
3aTeM repeiaéT rocy1apcTBy
TocynapcTBo ocTaérest
CTPOHTCHLCTBO u
BJIAJICJIBLIEM, HO YIIPABJICHHUE U CO3HaHl/lC CCTH OOIIKOJBbHBIX
SKCIUTyaTaluys 1ETCKUX Ca0B H
00cCITy’)KMBaHHUE MEePeNaroTCs LIEHTPOB C JI0JIEBBIM Y4aCTHEM

Anmatsl o
YaCTHOM KOMITAHUHA

Pucynok 2. Mogenu 'Yl

154



Mextynapoaublii HayaHbli sxypHan AKAJJEMUK Ne 4 (282) 2025 .

MesxyHapOAHBIH OIBIT MOATBEPKIAeT A3PPEKTUBHOCTH ncnonb3oBanus [UIl misa pacmmpenus
CeTH JOMIKOJBHBIX yupexaeHuil. B Cunramype npumeHsieTcss MOJIeNb COBMECTHBIX IEHTPOB, TIE
rocy1apcTBO cyocuaupyeT MHPPACTPYKTYpy, a 4YacTHBIE OMepaTopbl OTBEYAIOT 3a COACpNKAHHE U
obpasoBatenbHbIe IporpammMbl. B BenukoOpuranuu peanusyercst cxema Early Years Free Entitlement,
IpelycMaTpuBalolias OIjaTy OnpeAelEHHOr0 KOJUYeCTBa 4acoB MpeObIBaHUSl peOEHKA B YACTHBIX U
rOCYJApCTBEHHBIX cajax 3a cuér Oromkera. CKaHIWHABCKHE CTPaHBI JIENAIOT AKIEHT Ha PaBHOM
JOCTYTIE: POAUTENTU MOTYT BBIOUPATH JIF000M caauK, a GUHAHCUPOBAHUE OCYLIECTBIIAETCS M0 €AUHOMY
HOpMATHUBY [2]. DTH NpUMEphI TOKA3bIBAIOT, YTO KOMOMHAIIHS TOCYIAPCTBEHHOTO KOHTPOJIS, YACTHBIX
WHBECTHUIMI U MPO3PAYHbBIX MMPABUII 00ECIIEYMBACT BHICOKOE KAUe€CTBO U PaBHBIN JOCTYII K YCIyraMm.

Cuctema jomkonbHOTO oOpasoBanusi Kazaxcrana 3a mociegHue TOABl  IpeTeprena
3HaYuTelbHbIe U3MeHeHus. [ ocynapcrBeHHas nporpamma «bananan» u nocienyromnye HallMOHaIbHbIE
IPOCKTHl TO3BOJIMJIM YBEIUYUTH OXBAaT JAETEH B BO3pacTe OT TPEX 10 LIECTH JIeT 10 Oosee uem
NEBSHOCTA MPOLEHTOB. OHAKO KOJUYECTBEHHBIM POCT HE BCErja COMPOBOXKAAICS PABHOMEPHOCTHIO
pacnpenenenus 00beKTOB Mo peruoHam. OCOOCHHO OCTpo mpobiema AePUIMTa MECT OIIYIIACTCS B
OBICTPOPACTYIIHUX TOPOAAX U aArJIOMEPALIUSX.

12 000 100%
90%
10 000 80%
8 000 70%
60%
6 000 50%
40%
4 000 30%
2000 20%
10%

0 0%
2015 2020 2025
B Oxgar gereit 3—6 et JJO, % e KOJIMUECTBO JETCKUX CAJIOB

PI/ICYHOK 2. I[I/IHaMI/II(a Pa3BUTHA CCTU ACTCKUX CAA0B U YPOBHS OXBaTa

HecmoTpss Ha MONOXHUTENbHYIO AMHAMUKY, COXPAHSIOTCS MPOOIeMbl WHOPACTPYKTYpPHl H
KaJpoBoro obecrieueHrs. MHOTHE 3aHUsI HYKIAIOTCSl B KAaTUTAIHPHOM PEMOHTE WJIM MOJIEPHU3AILINH,
OCOOCHHO B CeNbCKUX paiioHax. Otmedaercs nepuuut KBamUUIIMPOBAHHBIX BOCIHUTATENEH,
JoroneaoB, Ae(eKTOJOTOB, YTO CHUXAET BO3MOXKHOCTH KAaue€CTBEHHOTO COMPOBOXKICHUS PAa3BUTHUS
JieTel. broJkeTHbIE pecypehl HE BCETIA MTO3BOJISIIOT CBOEBPEMEHHO CTPOUTH HOBBIE JETCKUE Callbl, a B
KPYIHBIX TOPOJax CTPOUTENHCTBO 3aTPYAHEHO U3-3a JAeUIMTa 3eMENbHBIX YYacTKOB. B 3Toi
CUTyallud 0co00€ 3HaueHHEe MPUOOPETAIOT WHHOBAIIMOHHBIE MEXaHU3Mbl (PMHAHCHUPOBAHMSI, BKITIOYAS
BaydepHOe (PMHAHCHPOBAHUE, AyTCOPCUHT OTIEIBHBIX (DYHKIIHH, MPUBICUYCHNUE YaCTHBIX HHBECTUIIUN
B CTPOUTENLCTBO M IKCILTyaTalnio 00beKTOB. Beé 3T0 mo3BoIIsieT OpicTpee 3aKphIBaTh ASPUITUT MECT U
oOecrieunBaTh paBHBIN JOCTYH K 00pa3oBaTeabHbIM yciyram [3].

HopmartuBHo-ipaBoBas 6aza Kazaxcrana co3maér ycioBust Anisg akTuBHOro passutus [UIL.
3akonbl «O TOCYIapCTBEHHO-4acTHOM MapTHEpcTBe» u «O0 00pazoBaHUU») OMPENEISIOT MpaBUia
B3aMMOJICCTBUSL TOCyJapcTBa W Ou3HEca, a YMNPOMIEHHBIM MOPSIOK 3aKIIOYEHUS JOTOBOPOB B
counansHOM cepe, mpuHAThI B 2016 romy, 3HAUMTENBHO YIIPOCTUT 3aITyCK MPOEKTOB. Ha npakTuke B
psie PErMOHOB PEATU3YIOTCA MPOEKThl MO CTPOUTENBCTBY M HKCIUTyaTallMd JETCKUX CaJoB Ha
YCJIOBHSIX KOHLIECCHUM M KOMIICHCAIIMM 3aTpaT 4YacTHbIM HHBecTopaM. B Anmarsl, IllpiMkeHTe 1
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Kocranae ¢GyHKIMOHHPYIOT necsaTku 00bekToB ['UIl, 4TO MO3BOMHMIO CYIIECTBEHHO COKPATUTh
Ouepear U CO3JaTh HOBBIE paboune MecTa.

OTH NPOEKTHI MOKA3aJIM BBICOKYIO 3(PPEKTUBHOCTD, NOCKOIBKY CIHOCOOCTBOBAIM MPHUBICYEHUIO
WHBECTUIMI, pa3rpy3ke OrOJKeTa M IOBBILIEHUIO KadecTBa 00pa3oBaTeibHbIX Iporpamm. [UII
OKa3bIBAaeT BBIPAKEHHBIN SKOHOMHUYECKUN 3(PQeKT, co3raBas HOBble pabouue MecTa U CTUMYJIUPYs
pa3sBUTHE MAJIOTO M CPEIHEro OM3Heca, 0OCIYKUBAIOIIETO JAOMIKOIbHBIE opranu3anuu. ConuaabHbIHI
3¢ ¢exT BbIpaXKaeTcs B POCTE JOCTYNHOCTU KauyeCTBEHHOTO 0Opa30BaHMsA, COKPALEHUH ovepeneH,
BO3MOXKHOCTH JJI pOAMUTENIe ObICTpee BO3BpAllaTbCd K TPYIOBOM nedarenbHOCTH. Hakower,
MHHOBAallMOHHBIA 3((eKT 3aKioyaercs BO BHEIPEHUU COBPEMEHHBIX METOJUK OOy4eHus u
UH(POPMALIMOHHBIX TEXHOJIOTUH, YTO MOBBIIAET KOHKYPEHTOCIIOCOOHOCTh JTOIIKOJIBHBIX YUPEKICHHUH
[4].

I'ocynapcTBeHHO-4acTHOE MIapTHEPCTBO CTaHOBUTCS BAKHEUILINM UHCTPYMEHTOM
MOJEpHU3allMK  JIOIIKOJIbHOrO  oOpa3oBaHus Kazaxcrana. OHO  obOecnedynBaeT  CHHEPrUIO
TOCYJJApPCTBEHHBIX M YaCTHBIX PECYPCOB, YCKOPSIET CTPOMTEIHCTBO HOBBIX OOBEKTOB, CIIOCOOCTBYET
Pa3BUTHIO YEJIOBEUYECKOr0O KanuTtana. MexayHapOoqHblli U HallMOHAJIBHBIM ONBIT MOATBEPKIAIOT, YTO
IIPY IPAMOTHOM PEryJMpPOBaHUU U MPO3payHbIX MeXaHu3Max KOHTpoird I 'UIl He Tonbko TuKBUAUpPYET
JNeQUIUT MECT B JIETCKUX CaJlaX, HO M MOBBIIIAET Ka4eCTBO 00pa30BaTENIbHBIX MPOTrPaMM, YKPEILIsSeT
KaIpOBBIM NOTEHIMAI M CO3HAET NPEANOCBUIKA Ui YCTOMYMBOIO COLMAIBHOIO PAa3BUTHA.
[TepcnekTuBBl JadbHEHIIErO0 pPa3BUTHUS CBSI3aHbl C COBEPIICHCTBOBAHWEM HOPMATHBHOM 0a3bl,
pacuupenueM ¢opMm ydacTusi Ou3Heca, BHEAPEHHEM TMOKMX WHCTPYMEHTOB (DMHAHCHPOBAHUS H
CTUMYJINPOBAaHUEM OOILIECTBEHHOTO KOHTpOJIA. BCE 3TO MO3BONUT BBIBECTH CHCTEMY JOLIKOJIBHOIO
o0pa3oBaHUs Ha HOBBIH ypOBEHb W HpuOMM3uTh KazaxcraH K HeNsM HAIMOHAJIBHBIX CTPATErHid,
HalpaBJIEHHBIX Ha (OPMHUPOBAHNE 00Pa30BaHHON U KOHKYPEHTOCIIOCOOHON HALMU.

['ocynapcTBeHHO-4acTHOE MapTHEPCTBO HE TOJIBKO pacIIupsieT MHQPACTPYKTYPY HOLIKOIBHOTO
o0pa3oBaHusi, HO U NPUHOCUT PAJ CTPATETMYECKUX NPEUMYIIECTB s rocyJapcTBa, Ou3zHeca U
oOmiectBa B wmenoMm. Jlns rocyagapcTBa KIIIOYEBBIM IPEUMMYLIECTBOM CTAHOBUTCS CHUKEHHE
OrO/IKETHOM Harpy3ku M BO3MOXHOCTb MEPEpacHpeesIATh CPeJICTBA Ha APYTUE COLUANIBHO 3HAUUMBbIe
HarpaBieHus. [IpuBiieyeHne 4YaCTHBIX WHBECTHIMM ITO3BOJSIET YCKOPUTH CTPOUTENBCTBO JETCKHX
CaJloB, BHEJPUTh MHHOBAIIMOHHBIE TEXHOJIOTMM M TOBBICUTH OOLIMM ypOBEHb KayecTBa
oOpa3oBaTenbHbIX yciyr. l'ocynapcTBo ImosiydaeT BO3MOXKHOCTh YCTAHaBIMBAaTh CTaHIAPTHI,
OTpeNieNATh MPUOPHUTETHI PA3BUTUS U KOHTPOJIUPOBATH COOIIOIEHUE HOPM 0€30MacHOCTH U KauecTBa,
HE Hecsl MPU STOM BCEX H3JIEPIKEK CAMOCTOATEIBHO. DTO OCOOEHHO BAaXKHO B YCJIOBMSIX JepUIMTA
OIO/IKETHBIX PECYpCcOB M HEOOXOIMMOCTH BBINOJIHEHHS HAIMOHAIbHBIX MPOEKTOB IO OXBaTy JeTel
JIOIIKOJIbHBIM 00pa30BaHUEM.

s OuzHeca ydactue B I'UII OTKpbIBaeT HOBBIE PBIHKM U FapaHTHUPOBAHHBINA CIIPOC HA YCIYTH.
Komnanum, HHBECTHUPYIOIIME B CTPOMUTEILCTBO U YNPABICHHE JETCKUMHU CaJaMH, IOJIYy4aroT
JOJITOCPOYHBIE  JIOTOBOPBI, YTO OOECHeunBaeT MpeAcKa3yeMoCTh J0XO0J0B. JlOMOJHUTENbHBIM
CTHUMYJIOM CTaHOBUTCS ()OPMHUPOBAHHME TOJOKHUTEIBHOTO COLMAIBHOTO HMUIXKA, YKpEIUIeHHe
penyTanuu Kak COIMalbHO OTBETCTBEHHOI'O MApPTHEPA, a TAKXKE BO3MOKHOCTh yYaCTHs B peaIM3alun
rOCYJapCTBEHHBIX NpOrpaMM. YacTHBIA CEKTOP IPUBJICKAET MHHOBALMOHHBIC PEILIEHUs, IIPUMEHSET
COBpPEMEHHBIE METO/IbI YIIPAaBJIEHUS U NOBBIIIAET 3P (HEKTUBHOCTh HUCIOIB30BaHUS PECypcoB [5].

Hns passutus [YIl B momKoiabHOM 00pa3oBaHMM HKCHEPTHl MpPEASaraloT KOMILJIEKC Mep,
HaIpaBJIEHHBIX Ha COBEPIIEHCTBOBAHKE MPABOBOr0 peryinupoBaHus. B nepByro ouepeabr HeoOX0IuMO
o0ecrneynTh MPeACcKa3yeMoCTh M IMPO3pauyHOCTh MPOLEAYP 3aKIIOYEHUS KOHTPAKTOB, YCTaHOBHTH
SCHBIC TPABWJIA PACHpPENENICHUsS PUCKOB M OTBETCTBEHHOCTH MEXIY T'OCYJapCTBOM M YaCTHBIMH
unBectopamu. Co3nanue enuHoro nHpopMmaironHoro noprana U1l B connanbHOl cdepe mo3BOIHIO0
Obl LIEHTPAJIM30BAHHO MNYyOJIMKOBaTh BCE IMPOEKTHI, CTAHAAPTHI M METOJUWYECKHE MaTepuaibl, YTO
o0erdmino Obl yyacTue OM3Heca B TAKMX MHUIIUATHBAX.

He menee BaxHON 3amadeil sBIsETCS CTHUMYJMPOBAaHUE 4YaCTHBIX HHBECTOPOB. [l 3TOrO
roCyJapCTBO MOXET INPUMEHATh HAJIOrOBBIE JIbIOTHI, CYOCHIMpPOBaHHME IPOLEHTHBIX CTAaBOK IO
KpeaAUTaM, KOMIICHCALIMIO YaCTH 3aTpaT Ha CTPOUTENIBCTBO U DKCILTyaTalMIO IETCKUX caloB. Beenenue
MEXaHM3MOB BayuepHOro (pMHAHCHPOBAHUS, MPU KOTOPBIX CPEICTBA CIEAYIOT 3a peOEHKOM, CEIaeT
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PBIHOK OoJiee PUBJIEKATEIbHBIM U KOHKYPEHTHBIM. Ba)KHO Takke NMpeayCcMOTPETh CUCTEMY TapaHTHH
BO3BpAaTa MHBECTHUIIMIA U TOJTOCPOYHBIX KOHTPAKTOB, YTO TIOBBICUT JIOBEPUE CO CTOPOHBI Ou3Heca [6].

O¢dextuBHOCT, mpoekToB [UIl BO MHOroM 3aBUCHT OT HaJaXEHHOTO MEXaHU3Ma
OOIIECTBEHHOTO KOHTpOJis. BoBieueHne poauTENbCKUX KOMHUTETOB, OOIIECTBEHHBIX OpPTaHU3AIUA U
HE3aBHCUMBIX JKCIIEPTOB B TPOLECC OLEHKH Ka4eCcTBAa YCIYT IMO3BOJIHUT CBOCBPEMEHHO BBISBIATH
npoOiaemMbl M TOBBIIATH YPOBEHb MPO3PAYHOCTH. MOHUTOPHHT JOJDKEH BKIIOYATh PETYJISIPHBIC
NPOBEPKH YCIOBUI TNpeObIBaHMS JAETeH, YPOBHS KBaIM(UKAIMM IEeJaroroB, KayecTBa NHUTAHUSA H
0€e30macHOCTH OOBEKTOB.

Taoauya 1. Ocnoenvie nanpasnenus 2ocyoapcmeennou nonumuxu no pazeumuro I'dll

Hampasnenune CoaeprxaHne peKOMEHyEMbIX Mep

CoBepiieHCTBOBaHUE Pa3zpaboTka THNOBBIX JOrOBOpOB, nuppoBuzanus npouenyp YIL,

peryIupoBaHUsI €IMHBII 1T0pTaj 15l HHBECTOPOB

Crumyiisl 151 Ou3Heca HanoroBble NroThl, CyOCHINH, TapaHTUW BO3BpaTa HHBECTUIUH,
BayuepHOe (PMHAHCUPOBAHHE

OO011eCTBEHHBIN KOHTPOJIb [Ipuneuenne  HIIO, poauTenbCKMX  KOMHMTETOB,  CO3JIaHUE
HE3aBHCHUMOI CUCTEMbl MOHUTOPUHTA

3aKiroydas HCCIEOBAaHUE, MOXXHO OTMETHUTH, YTO TIOCYJapCTBEHHO-4AaCTHOE MAapTHEPCTBO B
CUCTEME JIOIIKOJBHOro oOpa3oBaHusi Ka3zaxcTaHa cTano KiIHOYEBBIM MHCTPYMEHTOM MOJEpHHU3ALUU
couuanbHOM HMH(pacTpykTypbl. OHO NO3BOJMJIO JUKBUIMPOBATH 3HAYUTEIBHYIO 4acTb JepUIMTa
MECT, CO3JaTh YCJIOBHUSI /ISl TIOBBIIIEHUS KaueCcTBa 00pa30BaTENIbHBIX YCIYT U NPUBJIEYb HHBECTULIUU B
9koHOMUKY. CoBpemeHnHble npoekTbl ['UIl neMoHCTpuUpyrOT, 4TO COTPYIHMYECTBO IOCyHapcTBa U
Ou3Heca CrocoOHO pemaTh He TOJIBKO YKOHOMHUYECKHUE, HO M COLIMATIbHBIE 33a4H, CIIOCOOCTBYsI Ooiee
paHHEMY BOBJICUCHHUIO JieTel B 00pa3oBaTesIbHbII MPOLECcC U MOAAEPKUBAs 3aHATOCTb POAUTENIEH.

IlepcnexktuBel pasButus ['UIl cBs3aHbl ¢ JanpHEHIIEM WHCTUTYUMOHAIM3ALMEH 3TOTO
MeXaHU3Ma, YKpeIrjeHHeM MpaBoBOi 06a3bl M BHEAPEHUEM HOBBIX (PMHAHCOBBIX HHCTPYMEHTOB. BaxHo
pacIIUpsATh y4yacTHE PErHOHOB, OOECIEUMBATh PaBHBIM TOCTYN K MPOEKTaM Kak JUIsl KPYIHBIX, TaK U
JUIsL MajblX HMHBECTOPOB, @ TaK)KE pacHpOCTPaHATH JIydlllMe NPAaKTHUKKM Ha BCO crTpaHy. llpum
peannzanuu HanmonaneHoro mnpoekrta «KauectBeHHoe oOpa3oBanue — OOpa3zoBaHHas HauMs» U
nporpamMm Bpojie «banaman» rocyaapcTBeHHO-4acTHOE MapTHEPCTBO OyleT UrpaTh KIOYEBYIO POJb,
obecnieunBas Kazaxcrany yCcTOWUYMBBIN TIporpecc B cepe NOIIKOIHHOTr0 00pa3oBaHus [7].

Cucremuoe passuthue [UIl mo3BonuT HE TOIBKO [OOCTHYBL LEJIEBBIX IIOKa3aTeleil oxBara
JIOLIKOJIbHBIM OOpa30BaHUEM, HO U MOBBICUTh KOHKYPEHTOCIOCOOHOCTh YEJIOBEYECKOr0 KamuTajia B
JIOJITOCPOYHOH nepcrekTuBe. Takum 00pa3oM, rocy1apCTBEHHO-YAaCTHOE MAapTHEPCTBO CTAHOBUTCS HE
IpPOCTO (PUHAHCOBBIM HMHCTPYMEHTOM, a CTPAaTETMYECKUM PECYpPCOM, CHOCOOHBIM 00€CIEeUUTh
COLUAIBbHYI0 CTaOWMJIBHOCTh, POCT JIOBEpUS MEXAYy TOCylapcTBOM U OOIIECTBOM, a TakKke
(dbopMUpOBaHNE OKOJIEHUH, TOTOBBIX K KU3HU U padOTE B YCIOBUSIX HOBOM AIKOHOMUKH 3HAHUU.
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NCCIEJOBAHUE METOAOB ABTOMATHU3ALINU JJIA IIOCTPOEHUA
AYBJIUPYIOIIUX CUCTEM

Kanzoxrcuna Anapa 7Kymaoaeena
Maezucmp mexnuueckux Hayk
2opod Aamamei, Pecnyonuxa Kazaxcman

AHHOTanusi. B COBPEMEHHBIX YCIOBMSX YCIOXKHEHHSI apXUTEKTypbl CHCTEM, poOCTa J0JIU
IPOrPaMMHO OIPEENsAEeMbIX KOMIOHEHTOB U KHOep(hU3N4YeCKON MHTerpalMd KPUTHYECKH Ba’KHBIM
CTAaHOBUTCA HE INPOCTO AyOnMpoBaHHE OOOPYJOBAaHMS, a UHTEIUIEKTyajJbHasi aBTOMATU3ALIUA
MEXAHU3MOB IIEPEKIIOYCHHS, TUAarHOCTUKHA, BOCCTAHOBICHUS W ajxanrtauuu. Llenp naHHOW craThu -
POAHAJIM3UPOBATh  CYIIECTBYIOIIME  MOAXOAbI K  TOCTPOCHHUIO  TyONHUPYIOIIMX  CHUCTEM,
CHUCTEMaTU3UpOBaTh METOAbl ABTOMATU3ALMU  YHOPABICHUS H30BITOYHOCTBIO M IMPEJUIOKUTH
WHTEIPUPOBAHHBIN aJTOPUTMUYECKUN IMOAX0J K IMPOECKTUPOBAHUIO OTKA30yCTOMYMBOW apXUTEKTYPBI,
OpPUEHTHPOBAHHON Ha MPOMBILUIEHHYIO aBTOMAaTH3allMI0 U BBICOKOIOCTYIHbIE IU(PPOBbIE cepBHUCHL. B
paboTe paccMaTpUBAIOTCS allaparTHas, OpOorpaMMHasi, CeTeBas W aHaJUTUYecKass HU30bITOYHOCTb,
TPUILJIEKCHBIE CXEMbl I'OJOCOBAHUS, AJAlTUBHBIE METOAbl AHAIUTHYECKOM H30BITOYHOCTH, a TaKXKe
IPUHLMIIBI aBTOMaTHYECKOI'O0 MOHUTOPUHIA COCTOSIHUS, MHTEJUIEKTyaJlbHOTO BbIOOpa pE3epBOB U
IUIABHOI'O BOCCTaHOBJIEHUS. [IpeuiokeHHas KOHIENnus ONUPAETCsl Ha pEaJIbHO ONKMCAaHHBIE B HAYYHON
U OTpacieBOil JuTepaType peuleHHs] U JAEMOHCTPUPYET, KaKMM 00pa3oM COYETaHWE MOJYJIbHOI
U30BITOYHOCTH, OHJIAWHOBOM JHMAarHOCTUKUA U (DOpPMaNM30BAaHHBIX MPABUI MEPEKIIOYEHUS IO3BOJISIET
HOBBICUTh JIOCTYIIHOCTh U YIPaBJIIEMOCTb CUCTEM 0€3 HEKOHTPOJIMPYEMOI'O pOCTa CTOMMOCTU H
CJIO’KHOCTH.

KiroueBble cioBa: M30BITOYHOCTH, JyONMpYIOIIME CHCTEMBI; OTKAa30yCTOWYMBOCTD;
aBTOMATH3allMsl; TPUKpaTHas MOAyJbHas M30bITouHOCTh; PLC; ceTeBble MPOTOKOJIBI M30BITOYHOCTH;
AHAIUTHUYECKas N30BITOYHOCTD; BBICOKOIOCTYITHBIE apXUTEKTYPbI; IPOMBILUIEHHAs aBTOMATH3alHs

BBeaenne

Jl1si COBpEMEHHBIX NMPOU3BOJCTBEHHBIX, SJHEPTeTUUECKUX, TPAHCIOPTHBIX U LU(POBBIX CUCTEM
HENpPEephIBHOCTh  (DYHKIMOHUPOBAHUS SBJIsiETCST HE aOCTpakTHOW KaTeropued, a KEeCTKUM
HKOHOMHUYECKUM M PETyIATOPHBIM TpeboBaHHEeM. [IpocTon BBICOKOBOJIBTHBIX MOACTAHIIMN, aBapuu B
XUMHYECKOM IPOU3BOJICTBE, COOM IIEHTpOB 00pabOoTKM naHHBIX, oTka3 SCADA B HedTerazoBom
CEKTOpE WJIM OCTAHOBKA KIMHHUKO-IMATHOCTHUYECKUX JIaOOpaTopuil HEMHHYEMO KOHBEPTHUPYIOTCS B
npsiMble (PMHAHCOBBIE IMOTEpPH, PUCKU Bpela 370POBbIO JIIOJEH M pENnyTallMOHHBIE MOCIEACTBHUS.
VIMeHHO 1M03TOMY MOJAXOJ] K HaIeKHOCTH YK€ JIaBHO CMECTHJICSA OT MPHUHIIMIIA «PEMOHT O (QakTy» K
MPUHLINITY POAKTUBHOM apXUTEKTYPBbI, 3aKJIa/IbIBAIOIIEH CTIOCOOHOCTh EPEKUBATH OTKA3BI.

B uHxeHepHOI mpakTHKe MOJA H30BITOUHOCTHIO IMOHHMMAETCSd HaMepeHHOoe AyOIupoBaHME
KPUTHYECKH BaXKHBIX KOMIIOHEHTOB MJIM (DYHKUUH C ENbIO MOBBIIICHUS BEPOATHOCTH 0O€30TKa3HOM
paboThI MM COXpaHEHHs 3a/IaHHOTO YPOBHS CepBHCA MPHU BBIXOJIE U3 CTPOSl OTAEIbHBIX 3JIEMEHTOB.
Kitaccnueckue npumMepsl - pe3epBUPOBAHME UCTOYHUKOB nUTaHusA, N+1 u 2N apXuTeKTypsl LIECHTPOB
00pabOTKM JaHHBIX, TPOHHas MOJYJIbHAs HM30BITOYHOCTH B OOPTOBBIX CHUCTEMAaxX, pPE3epBUPOBAHUE
KOHTPOJJIEPOB U CETeBOW MH(PACTPyKTyphl B MpoMbIIUIEHHBIX ceTsax [1, 58 c.]. Ha cmeny pyunomy
YIPABJIECHUIO pE3ePBaMU MPHUXOJIAT (HOPMaANTN30BaHHBIE AITOPUTMbBI ABTOMAaTHUECKOTO MEPEKITIOUEHHUS,
rOJIOCOBAHUS, COTJIACOBAHHOTO BOCCTAHOBJIEHUS M OHJIAMHOBOM JMArHOCTUKH.

Ilens cratbu - UCCIENOBaThb METOABl ABTOMATH3ALMM IIOCTPOEHUS U  YIPABJICHUS
OyOIUpYIOIIMMH CHUCTEMaMU TakKUM OO0pa3oM, 4YTOOBI OMUPAThCS MCKIIOUUTEIBHO Ha pEalbHO
CYULIECTBYIOIIME TEXHOJIOTUH, CTAHJAPTHl U HAy4HbIE MyOJIUKAIMU, U30€XKaTh CIIEKYJIATUBHBIX CXEM M
MPEMIOKUTh KOHILIENITYaJIbHO LEIOCTHBIM, MPAKTUYECKH NPUMEHUMBIM NOAXOMA. 3aJadyM BKIIFOYAKOT:
CHUCTEMAaTH3allui0 TUIOB M30BITOYHOCTH, aHAJIU3 COBPEMEHHBIX pELICHWH 10 ammapaTHOM,
MPOTpaMMHOM, CETEBOM W  AHAIUTHYECKOW  HM30BITOYHOCTH, (POpMaJU3ANMIO  aJTOpPUTMA
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ABTOMATHUYECKOTO YNPaBJICHUS pe3epBaMu U 00CYXICHHE OTPaHUYEHUI, CTOUMOCTH M TPUMEHUMOCTH
NPEUIOKEHHBIX PEIICHUN JJIs1 KPUTUUECKU BAKHBIX HH(PPACTPYKTYP.

JlureparypHblii 0030p
B MexnayHaponHOU suTepaType BBIACNAIOTCS ueThlpe 0a3oBble (POpMBI HM30BITOYHOCTH B
TEXHUYECKUX U HHPOPMALMOHHBIX cucTemax [2, 12 c.]:
1. AnmapaTtHast U30BITOYHOCTh
HyGnupoBanue (HU3MUECKUX MOMAYJCH: KOHTPOJUIEPOB, IMPOIECCOPOB, HCTOYHHKOB MHUTAHWS,
JUHUN cBsi3M, nartdyukoB. Ilpumep - cxembr N+1 nmma WUBII m oxnaxaenus B LIOJl, TpoitnHas
U30BITOYHOCTH OOPTOBOM IITEKTPOHUKH.
2. NudopmarnmonHas n30bITOYHOCTD
JloGaBieHne KOHTPOJIBHBIX W KOAOBBIX U30bITOuHBIX OMTOB (CRC, kom Puma - Cosomona,
Hamming u ap.) 11st oOHapy>KeHUs U KOPPEKLUHU OIIUOOK Mepeiayll U XpaHEHUsI.
3. BpemenHast U30bITOYHOCTH
[ToBTOpHOE BBHIIOJHEHUE OMNEpalMii WM TMOBTOPHAs BHIOOPKA CHTHAJIOB BO BPEMEHH JUIS
MONTBEPKIICHUSI KOPPEKTHOCTH pe3yJibTaTa, aKTyalbHO JUIS CHCTEM pEAIbHOTO BPEMCHH H
BCTPOEHHBIX CHCTEM.
4. IlporpammHas (pyHKIMOHAJIbHAS) U30BITOYHOCTh
MHoXeCTBeHHass peanu3amnus (QYHKIMHA pasHbIMH alropuTMamMu Wid komangamu (N-version
programming, pa3HOTHITHBIC peaTH3al[iy OJTHOTO aIrOPUTMA, TOJIOCOBAHHE T10 PE3yJIbTaTaM).
CxematnuHo 0a30Basi CTPYKTypa U30BITOUHOCTH MOKET OBITh MIPE/ICTABICHA TaK:

Kputuueckas
dyHKUMS
cucTeMbl
AnnapatHasi MporpammHas ' AHanuTuyeckas
CeteBas MHdopmaumnoHHas
N36bITOYHOCTb N36bITOYHOCTb N36bITOYHOCTb
N36bITOYHOCTb p N36bITOYHOCTb
[y6nupoBaHue N-version, Mogenn,
Konbua, RSTP, CRC, koabl 6
KOHTpONnepoB e3epBHble Habnogatenu
P pv ! PRP, HSR pesep KoppeKumn owmbok /
B, mogynei I/0 anropuTMbl [uarHocTuka

Pucynoxk 1 - Tunsl U30BITOUHOCTH B apXUTEKTYpE KPUTUUECKON CHCTEMBI

OTa TUTOJIOTUS BaKHA TIOTOMY, YTO aBTOMAaTH3AIHsl TyOIMPYIONIMX CUCTEM HEBO3MOXKHA 0€3
(opMaTbHOIO OMMCAaHUs, KaKue UMEHHO 3JEMEHTBI MPOAYyOIUpPOBaHbl, KAaK OHU B3aUMOJIEHCTBYIOT U
0 KakUM TIpaBWJIaM CHUCTeMa BBIOMpaeT aKTUBHBIA KaHal B HOpME, NpH JAETpajallid W TpH
BOCCTAHOBJICHUH.

KiroueBbIM  KJTaCCOM  apXHUTEKTyp siBisiercsi N-mofynbHas wu30siTogHOCTh  (N-Modular
Redundancy, NMR) ¢ romocoBanuem OonbmmHCTBaA, Haubosee u3BecTHas ¢opma - Triple Modular
Redundancy (TMR). B cxeme TMR Tpu WA€HTHYHBIX MOJIYJISI BBIMIOJIHSIOT OJHY U Ty )K€ (QYHKIIHIO, a
Ha BBIXOJIE MCIIOJIB3YETCS TOJIOCOBATeNb, BEIOWPAIOIIMI 3HAYCHHE, MTOAJIEPKAHHOE N0 MEHbIIEH Mepe
nByMs MoayJisimu [3, 5905 c.].

159



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.

TMR nogcuctema

Bbixog TMR k 06bekTy

/ N ynpaeneHus

[onocoBartenb 6onblUMHCTBa
Mogynb 2 ——p (anroputm BbiGopa
[OBEPEHHOTO 3HAYEHNS)

Torvika AnarHocTuku:
— _/

i TR MOHUTOPUHI PACXOXKAEHWA 9|  dukcauus c6oes, usonsums Moayns,
pekoHdurypaumsi 6e3 ocTaHoOBKM

Mogynb 1

v

Pucynok 2 - Cxema tpoiinoit MoaybHO# n3obiTounoctr (TMR) ¢ ronocosarenem

Jlnisi He3aBUCHMBIX OTKa30B C BEPOSITHOCTBIO 0€30TKAa3HOH pabOTHl OJJHOTO MOJIYJS I' CUCTEMa
0e3 H30BITOYHOCTH HMeeT HaAeKHOCTh R = r. [ cXeMbl ¢ JBOWHBIM pe3epBHPOBAHUEM U
roJocoBaHKeM GOIbIIMHCTBA (2 U3 2) HaAeKHOCTh onpenenserca kak R_ DMR =1 - (1 - )% Jlns TMR
¢ TonocoBaHneM 6oIbIMHCTBO npuHATa opmyna R_TMR = r3 + 3r%(1 - r). Ilpu r B auanazone 0.97 -
0.99 TMR obecrnieunBaeT Ha MOPSAIOK OOJiee BBHICOKYI0 CyMMapHYIO HaJeKHOCTh MO CPABHEHUIO C
OJIMHOYHBIM MOJyJIeM, MpU 3TOM peanbHas 3(P(GEeKTUBHOCTh 3aBUCUT OT HAJEKHOCTH CaMOIo
TOJI0COBATENS M OTCYTCTBHS OOIIMX MPHYUH OTKa3a. ITHU COOTHOUICHHUS MPUHSATH B MEXKTyHAPOIHON
JUTepaType 1O HAIEKHOCTH H  MOATBEPKIEHBI HIKCIEPUMEHTAIbHBIMA M  MOJAEIbHBIMU
UCCIIEIOBAaHHSIMU.

OpHako B COBPEMEHHBIX HUCCIEIOBAHUSIX MOAUYEPKUBACTCS, UTO «Kiaccuueckas» TMR Tepser
3P PEKTUBHOCTh 0€3 MHTEILICKTYaIbHOTO YIPaBIICHUS, KOHTPOJIS Ka4ecTBa MOJIYJEH M aJanTHBHOTO
rosiocoBarens. Paboter mo Approximate TMR 1 0Tka30yCTOHYHBBIM TOJIOCOBATEINSIM OKA3bIBAIOT, YTO
aBTOMATH3alMs TPUHATUS PEIIeHUH B ToOJOCOBaTeNe KPUTHYHA Ui (WIBTPAMM YaCTHYHBIX W
HEKPUTUYHBIX OTKJIOHEHUH [4, 332 c.].

AHaJIN3 CYIEeCTBYIOLIUX PelleHN i U MeKIYHAPOAHOMH NMPAKTHKH
B npoMmbIIIeHHOM aBTOMaTHKE YCTOSUIMCh HECKOJIBKO YPOBHEH M30BITOYHOCTH:
e pe3epBHPOBAHHE UCTOYHUKOB MUTAHUS U MOAYJIEH MUTAHUSI KOHTPOJIJIEPOB;
e nyOnmpoBaHME EHTPAIBHBIX MPOIECCOPHBIX Moayel PLC B pexume ropsiaero pe3epsa;
e n30BITOYHBIE KaHAJIBI BBOJIA - BHIBOJIA;
e cereBbIe KoJbIfa ¢ mpoTokosiaMu RSTP, PRP, HSR st o6ecrieuerHust ObICTPOro BOCCTaHOBIICHYS,
o ny6mupytroumme SCADA u cepBepbl HCTOPHUUECKUX JAHHBIX.

Psan TexHuueckux pyKoBOACTB M MarepuaiioB mpousBonuteneit (Siemens, Schneider Electric,
Rockwell, NI u np.) hopManusyroT TUHOBBIE apXUTEKTYpbl: OT mpocToro pesepBupoBanus CPU no
KOMIUIEKCHBIX CXE€M C JIByMS HE3aBUCHUMBIMH [IMHAMH, W30BITOYHBIMH KOHTPOJUIEpAMH U
3epKalbHBIMU cepBepamMH. VICIonb30BaHME TAaKUX CXEM OINMCHIBAETCS KakK A(PQPEKTHUBHBIH MYyTh K
TIOBBIIIIEHUIO JIOCTYITHOCTH, HO TIPH YCIOBUH KOPPEKTHO HACTPOCHHBIX AITOPHUTMOB aBTOMATHYECKOTO
failover, caM0oIMarHOCTUKU U CUHXPOHHU3AIMK COCTOSTHUSA [5, 3 c.].

[Tomumo ¢u3nMUecKOTO AYOIUPOBAHHS, AKTHBHO PAa3BHBACTCS aHAIMTHYECKAsh M30BITOYHOCTE:
MIOCTPOCHHE MAaTeMaTH4YeCKUX MoJenel, HaOmrogarerael U alropuTMOB, KOTOpBIE TO3BOJISIOT
BBIYUCIIATh OKUJAEMble 3HAUEHHs] CHTHAJIOB W OOHApyXMBaTh OTKJIOHEHHs 0e3 00s3aTeIbHOro
IyOJIMpOBaHUS BCEX NATYMKOB. MccimenoBaHus 0 aHATTMTHYECKOW U30BITOYHOCTH TSI aBUAIIMOHHBIX
JIBUTATENIeH, HSHEPreTMYeCKUX YCTAaHOBOK U  CIIOKHBIX TEXIPOLECCOB JEMOHCTPUPYIOT, UTO
KOMOWHAIMST MOJIeNIeH, aJaNnTUBHBIX IMOPOTOB W ¢umibTpa KanmMaHa MO3BOJISET aBTOMAaTHYECKH
BBISBIISAT OTKAa3bl JATYMKOB M BBIMOJHATH MEPEKIIOYCHUE HAa PAacUeTHbIC 3HAUEHHS WM Pe3epBHbBIE
KaHaJIbI 0€3 OTepH YCTOWYUBOCTH CUCTEMBI [6, 5905 c.].
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AHanuTn4deckas n30bITOYHOCTH TpeOyeT:
e  KA4YeCTBEHHOU MIIEHTHU(PUKAIIUU MOJIEITH OOBEKTA,
e OHJIAIHOBOH OLIEHKU MapaMeTPOB U y4eTa CTapeHUs;
e mpoueayp Bepu(pUKaui JOCTOBEPHOCTH MOJICTBHBIX OLIEHOK;
e TECHOI MHTErpanuu ¢ aBTOMaTHUKOM MEePEKIIOUEHHUS Ha Pe3epB.

Crannaptel IEC, IEEE u otpacneBble pyKOBOACTBA Uil SHEPreTUKHU, HE(TEra3oBoil oTpaciy,
tpancnoprta u LIO/] 3akpemistoT TpedboBaHNE TOKYMEHTUPOBAHHOTO MPOESKTHUPOBAHUS N30BITOYHOCTH:
ONHMCaHUE CIICHApUEB OTKa30B, ypoBHeu pesepBupoBanus (N, N+1, 2N u T.1.), MakCUMaabHOTO
BPEMEHH BOCCTAHOBJICHHS, TPeOOBaHHI K CEIIEKTMBHOCTHM M TECTUPOBAHMIO pe3epBoB. B paborax,
MOCBSIICHHBIX HWHQPACTPYKTypaM IEHTPOB OOpaObOTKH JaHHBIX, IOKA3aHO, YTO POCT YPOBHS
M30BITOYHOCTH TOBBIIIAET JOCTYMHOCTh, HO TpeOyeT aBTOMATU3MPOBAHHBIX CPEACTB MOHUTOPHUHTA,
VOpaBIeHUST U JTOKYMEHTUPOBAHMS, HWHA4Ye W30BITOYHOCTH MPEBpANIACTCS B HCTOYHUK CKPBITHIX
PHUCKOB M Y€JIOBEUYECKUX OO0k [7, 4 ¢.].

Marepnanbl H METOAbI HCCIEI0BAHUSA

B pamkax naHHOHM pabGoThl MpeanaraeTcs paccMaTpUBaTh METO/Ibl AaBTOMATU3ALMH 1y OIUPYIOIIUX
CUCTEM KaK COBOKYITHOCTb (DOpMaIM30BaHHBIX KOMIIOHEHTOB:

1. Monenu HaJIe)KHOCTH U CLIEHApUEB OTKAa30B

Hcnone3yroTcst  cTaHmapTHhlE  MOJCIM  TEOPUM  HANEKHOCTH Ui IOCIENOBATEIIbHBIX,
napamienbHelx 1 NMR cTpykTyp, a Takke Y4MThIBaOTCA OOIIME NPUYMHBI OTKa3a M OLIMOKH
oreparopa.

2. OHnaiiHOBBI MOHUTOPUHT U JUArHOCTUKA

[IpumeHeHne BCTPOEHHBIX IUArHocTudeckux ¢GyHkmmid PLC, MOHHTOPWHT COCTOSHUS JIMHUMA
CBSI3U, KOHTPOJIb KOHTPOJIBHBIX CYMM, aHAJIU3 TPEH0B CpabaThIBaHUN aBapUIHHBIX CUTHAJIOB.

3. AHanuTu4eckas u30bBITOUHOCTD

Hcnonb3oBanue Mojeneil 00beKTOB yIpaBlIeHUs U aJTOPUTMOB OLIEHKH COCTOSTHUS /115l IPOBEPKU
JIOCTOBEPHOCTH U3MEPEHUHN U padOThl MOAYJIEH.

4. Jloruka aBTOMaTU4YeCKOI0 MePEKIFOUEHHS

Habop npaBui, onpeaenstommx, Ipyu KakKUuX yCIOBUSAX MPOUCXOIUT MEPEKITIOYCHNE Ha PE3EPB, KaK
CUHXPOHU3UPYIOTCS COCTOSIHUSA MOYJIEH U KAKUE BPEMEHHBIE 3aJCPKKH TOIIYCTUMBI.

5. ABTOMAaTH3MPOBAHHOE TECTUPOBAHHUE PE3EPBOB

PerynspHble mnporpamMmupyeMble MpPOBEPKH paboTOCHOCOOHOCTH pE3epBHBIX KaHAlIoOB 0e3
OCTaHOBKH TE€XHOJIOTHYECKOTO MPOoLECCa.

6. IIpoTrokoaupoBaHHue U BU3yaIHU3aLMs

ABTOMaTuueckas Gukcaius Bcex cpabaTbIBaHUM, MEPEKIIIOUCHHH, IeTpaialliii 1 BOCCTAHOBIIEHUH
C BO3MOXXHOCTBIO aHAJIU3a IPUYUH U ONITUMU3ALUU aPXUTEKTYPHI.

Pe3y.m)TaT1,1 u oﬁcymeﬂne

Tabnuna 1 - Tunel H30BITOYHOCTH U KITIOYEBBIE MEXAHNU3MbBI aBTOMATH3AI[UN

Tumn n366ITOUHOCTH TexHuueckas peaauzanus MexaHN3MBbl aBTOMATU3AIMN
AnmnapatHas Jy6nupoBaHue ABtomatuueckuii failover,
KOHTPOJUIEPOB, CUHXPOHHAS PEeIUINKaIUs
HMCTOYHUKOB TUTAHMUS, COCTOSIHUS, IEPUOANYECKUN
CETEBBIX HHTEP(PEICOB, CaMOTEeCT MOJIyJIer
JTATYUKOB
CerteBas Konsnessle Tonosorumy, ABTOMaTHUYECKAs IEPECTPOIKA
RSTP, PRP, HSR, MapIIpyTOB, MOHUTOPUHT
TyOIMpoBaHHe 3aJiepKeK, OJJOKMPOBKa METeNb
MapIIpyTH3aTOpPOB
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[Iporpammuas N-version programming, INonocoBanue no pesynbraram,
albTepHATUBHBIC KOHTPOJIb PACXOXKICHUMH,
AJITOPUTMBI YIIPABJICHUS aBTOMATUYECKUI BHIOOD
JIOBEPEHHOTO aJITOPUTMA
Nundopmarronnast CRC, koIl KOppEeKIUU ABTOMaTHuYecKasi IpoBepKa
omuboK, AyOIUpOBaHKE LEJIOCTHOCTH, PEKOHCTPYKIIUS
JKypHAJIOB U 0a3 JaHHBIX OJIOKOB, TMEPEKITIOYCHHUE HA
pEIUIUKY
AHanurudeckas Maremaruueckue MoIeNH, CpaBHeHME U3MEpPEHUN U
HaOmo1aTeNu, QUIBTPHI MOJICJIbHBIX OILIEHOK,
Kanmana ABTOMATUYECKOE OOHAPYKCHHE
aHOMAaJIMi, TOAMEHA JIOKHBIX
JTAHHBIX

BaxxHo mnoauepkHyTh, 4YTO H30BITOYHOCTh KaK TaKoOBas HE JAeT HAJEKHOCTH, €CIIU He
COIPOBOXKAAETCSA YETKO OIpEIeICHHBIMU aTOPUTMAMU OOHAPYKEHHsI OTKa30B, BHIOOpA JOBEPEHHOTO
KaHaja ¥ BOCCTaHOBJICHUS IUTaTHOM CTPYKTypbl. COBpeMEHHAas NpPAaKTHKa I1OKa3bIBaeT: TaM, IJI€
TyOIrpoBaHUE BHEAPSETCS TONBKO KaK «yJIBOCHHE JKeje3a» 0e3 MHTEIJICKTyalbHOW aBTOMaTH3aluH,
pacTeT CI0XKHOCTh KOH(PUTYpAINH, YBEIHUUBACTCS BEPOSITHOCTD OIMIMOOK IMEepCOHANIa U 3aTPyAHSACTCS
aHaM3 UHUOUACHTOB. [loaTOMYy cucTeMHBIA MOAX0A TpeOyeT CBA3aTh KaKIbIA THI M30BITOYHOCTH C
KOHKPETHBIM aBTOMAaTU3AIIMOHHBIM MexXaHu3MoM [8, 56 c.]. B mpoMbIIUIEHHOW aBTOMAaTHUKE 3TO
peanu3yeTcsi 4epe3 BCTpOeHHble (QyHKIHH pe3epBupoBanHus B PLC, aBTOMaTHYeCKyl0 TUArHOCTHKY
MOJyJIEH, CETEBBIE MTPOTOKOJIBI OTKA30yCTOWYMBOCTU U CEPBUCHI MOHUTOPHUHIA, B BBICOKOJOCTYIHBIX
UT cucremax - uepes KiacTepbl ¢ aBTOMAaTHUECKUM IEePEe3ayCKOM CEPBUCOB, 0aTaHCUPOBKY HATPY3KH
U PEIUIMKAIMIO JaHHBIX. Takum obpa3om, Tabmuma 1 ¢ukcupyer He abCTpaKTHYIO Kiaccu(pukanuio, a
MPAKTUYECKHUI YEeK-JIUCT: MPU MPOSKTUPOBAHUU APXUTEKTYPhl HHXKEHEP 00s3aH SBHO OTBETUTH, TJE Y
HEro armapaTHas HU30BITOYHOCTh TMOJKpEIUieHa aBToMatukou failover, rae cereBass M30BITOUYHOCTH
COIIPOBOKIAETCS OBICTPHIMM  NPOTOKOJAMU TepeodXxona, TI/e aHaTUTH4YecKash H30bITOYHOCTh
MHTETPUPOBaHA B JIOTUKY MEPEKIIOYEHUS] KaHAJIOB M3MepeHHH. Takoe cOmpsKeHHE CHUXKAET JOJII0
«MHHMOW  HaJeXHOCTH» H  (OpMUPYET  BOCIHPOM3BOAUMBIA  CTaHAAPT  MPOEKTUPOBAHUS
OTKa30yCTOMYMBBIX CUCTEM.

Ha mexypoBHEBOM XapakTepe pealibHbIX pelIeHui: 3PQPeKTHUBHbIE TyOIMPYIONUIUE CUCTEMbI
BCerJa KOMOMHHPYIOT HECKOJIBKO THUMOB u30bITouHOCTH. Hampumep, pesepBupoBanue PLC
OeccMBICIIEHHO 0€3 HaJleKHOM CeTH M KOPPEKTHOM peIUIMKALMU COCTOSHUN, a aHaJIUTHYecKas
M30BITOYHOCTh HE 3aMEHSET allllapaTHbIE pe3epBbl B ciiydyae (U3HUYECKOTO pa3pylieHus oobekra. B
UTOT€ BO3HHMKAeT 3ajJaya aBTOMATU3MPOBAHHOW KOOPAMHALIMM 3TUX MEXaHHU3MOB, KOTOPYH U
HalleJIeHa PEIIUTh MpelaraeMast Jajuee apXuTekTypa.

Tabmura 2 - CpaBHEHHE HAIGKHOCTH OAMHOYHOTO MotyJist, DMR u TMR

Hanexnocts oaHoro | OamHouHklil Moaymb | DMR: Romr =1 - (1 - | TMR: Rrwmr = r° + 3r3(1
MOy I R r)2 -T)

0.97 0.97 0.9991 0.997354

0.98 0.98 0.9996 0.998816

0.99 0.99 0.9999 0.999702

3HaueHUS MPUBCACHBI JJIA HJTIOCTpAallMi HA OCHOBE CTAaHJAPTHBIX Q)OpMyH HaACKHOCTH ITPU
HC3aBUCHUMBIX OTKa3zax

Tabnuua 2 neMoHCTpupyeT QpyHAaMEeHTaIbHBINA, HO YacTO HENPaBHJILHO MHTEPIPETUPYEMBII
BBIBOJ: Y€ IIPU YMEPEHHO BBICOKOW HAJEKHOCTH OTIEJIBHBIX MOJIYJEH Iepexoa K MpOCTEHIINM
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cXeMaM MOJYJbHOM H30BITOYHOCTH PAJUKAIBHO YBEIMYMBAET MHTETPAIbHYIO BEPOSITHOCTh
6e30TKa3HOM paboThl. OTHAKO ¢ MH)XEHEPHOM TOUKU 3peHHsI 3TH (OPMYIIBI ONTACHBI CBOCH KaxyIencs
IPOCTOTOM: OHM MTHOPHUPYIOT HAJEKHOCTh IOJOCOBATElNsd, OOIIME NPUYMHBI OTKa30B, OLIMOKU
KOH(HUTypaluy, HEKOPPEKTHBIE CIEHApUU TMEPEeKIIOYeHHS. B  peasbHbIX CHCTEMax HMMEHHO
aBTOMaTH3allMsl IpoLecca JUArHOCTUKH, TOJIOCOBAaHUS M IEPEKIIOYEHMs olpenenser, Oyner Ju
U30BITOYHOCTh PabOTaTh COTJACHO TEOPETHUYECKOW MOJENU WM TNPEBPATHUTCA B MCTOYHUK HOBBIX
aBapuii. [lostomy npu BHenpenuu DMR/TMR B PLC cucremax, aBHAllMOHHOM AJIEKTPOHHUKE WIIU
[EHTpax OOpabOTKM JaHHBIX HEOOXOAMMO JIOMOJHATH pacyeT HAAEKHOCTH (opManbHBIMH
QITOPUTMAaMU: IEPUOTUUECKUI CaMOTECT PE3epBOB, YIIPABIECHUE BEPCUSIMU KOH(MUTYpaLuii, KOHTPOJIb
PaCXOKJIEHUN BBIXOAHBIX CUTHAJIOB MOJIYJIEH, NOBEACHYECKYH) AHAIUTHUKY IOJIOCOBATENsA, a TaKKe
pPETUCTpalMI0O BCEX COOBITMH NEpeKIroYeHUs s IOocieAylolero aHanusa. Tabmuma 2 10JDKHA
paccMmaTpuBaThCs KaK OTIpaBHasl TOYKA JJIi aBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBAHUS: UMES 1IEJIEBOI
1oKa3areab JOCTYIHOCTH, apXUTEKTOp IOJOUpaeT ypOBEHb MOJIYJbHONH M30BITOYHOCTH, a 3aTeM
IPOCKTHPYET YHPABJISIOMINE AITOPUTMBI TaKUM 00pa3oM, YTOObI MUHHUMU3HPOBATH BIUSHHE OOIIUX
OPUYMH OTKa3a M yejloBeyeckoro ¢akropa. B ycnoBusix coBpeMeHHOW udpoBu3anuu 0e3 Takon
CBSI3KM «MaTeMaTHKa HAJEKHOCTH IUTIOC aBTOMATH3alHUs MPOLECCOB» HHU OJMH TpauK HE MOXKET
BOCIIPUHUMATBCS KaK rapaHTUs KayecTBa.

Ha ocHoBe aHayin3a NPaKTHKU U peajbHBIX HCCIEJOBAHMM IpeliaraeTcsi KOHLENTYaJbHbIN
ITOPUTM, O()OPMIICHHBIN KaK yIPaBIISIEMBIN ITHKIL.

[ 1. MoaenupoBaHue CUCTEMbI U Yrpo3 j

[ 2. [An3aiH n3bbITOMHOCTH J

3. OHNanH MOHWTOPUHT U
AunarHocTuka

J

4. TpUHATHE PeLLeHUi 1
nepekmnioyeHne

5. TecTupoBaHue v BepucukaLua
pe3epeoB

6. AHANU3 WHLMAEHTOB ¢
onTumMu3aLua

Pucynok 3 - IHTerpupOoBaHHBIN UK aBTOMATH3AIMU YIIPABICHH Ty OIUPYIOIIMMU CUCTEMaMH
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HNuTepnperanys maros:

1. MoaenupoBaHuE CUCTEMBI U yTPO3

dopMaKM3yIOTCS CUEHApUU OTKAa30B, KPUTUYHOCTh (YHKIHMHM, TpeOOBaHHS K JIOCTYIHOCTH,
OTPaHUYEHUS 10 CTOMMOCTH U CIIOKHOCTH.

2. JluzaiiH H30BITOYHOCTH

Bri6op koMOMHAIMM anmapaTHOW, CETEBOM, MPOrpaMMHON M aHATUTUYECKOH H30BITOYHOCTH C
Y4ETOM pealbHbIX CTAaHAAPTOB U TEXHOJOTHUH.

3. OHnaifH MOHUTOPHHT U TUAarHOCTHKA

BHenpenue cucteM HENPEpPBHIBHOTO KOHTPOJIS COCTOSIHUS MOJYJICH, JTUHHHA CBS3H, JIOTHKH, C
perucTpanuent aerpajganuii.

4. IlpunsTue peleHuil U NepeKIoYeHue

Peanmuzamus  popmanpHBIX TpaBuUil aBTOMatWyeckoro failover, romocoBaHusi W O0OpaTHOTO
BKJIIOYCHHU S, MUHUMHU3UPYIOIIUX BEPOATHOCTh OMIMOOYHOTO TEPEKITIOUCHHS.

5. TectupoBanue u Bepudukaius pe3epBoB

PerynspHble aBTOMaTU3UpPOBAaHHBIE TECThI PE3EPBHBIX KaHAJIOB 0€3 OCTAHOBKH TEXHOJOTUYECKOTO
npoiiecca.

6. AHanH3 MHIUICHTOB M ONITUMH3ALIUS

Hcnonb30BaHre HAKOTIIEHHOW CTATUCTUKH JUISI KOPPEKTUPOBKHU aITOPUTMOB M aPXUTEKTYPBI.

HoBusna mpemyiaraemoro mnoaxoja HE B H300pETEHUHM «HOBOTO BHUAQ» M30BITOYHOCTH, a B
HACTaWBAaHUHM Ha TOM, 4TO AyONMpyoIas cucreMa A0 KHA MPOEKTUPOBATHCS KaK YMPaBIsSEMbIN
KOHTYp C YeTKHMH, (OPMATU30BAHHBIMH M aBTOMATH3MPOBAHHBIMU TPOLEAYPaMH Ha BCEM
JKU3HEHHOM IUKJIE, OMHUPAIOUIMMUCS Ha MPOBEPEHHBIE METOAbl JUArHOCTUKUA M PeabHBIE MOJEIH
HAJIEKHOCTH.

ABTOMaTH3aIUsl YIpaBiIeHUsS TyOIUPYIOUIMMH CHCTEMaMH BBICTYHNAeT KPUTUYECKUM MOCTOM
MEXIy TEOpPHEN HAIE)KHOCTH U IIPAKTUYECKOM dKCILTyaranueil. bes Hee:

* amnmapaTHbIE pe3epBbl MOTYT OCTaBaThCsl HEPAOOTOCTIOCOOHBIMU TOAAMU;

* CeTeBble KOJIbIIA TPEBPAIIAIOTCS B MCTOYHHUKH TETETh W IITOPMOB IIUPOKOBENIATEIHHBIX
MaKeTOB;

* [porpaMMHAas U30BITOYHOCTH IOPOXKIAET KOH(GIIUKTYIOIINE PEIICHUS aJrOPUTMOB;

* aHaTUTH4YeCKass W30BITOYHOCTh CTAHOBHUTCS (DOPMATbHBIM YNpaKHEHHEM Oe3 BIUSHUS Ha
peaJIbHbIE PEICHHUS.

WuTerpupoBaHHbIil MOAX0J TpeOyeT MEXAUCHUILTMHAPHON KOMIIETEHIIMH: WHXEHEpHhl IO
HAJIe)KHOCTH, Pa3pabOTUMKHU aJTOPUTMOB, CHELMATIUCTBI MO NMPOMBIIUIEHHOW KHOepOe30macHOCTH U
OKCIUTYaTaI[MOHHBIN TIepCOHA JOJDKHBI paboTaTh B 001miel oruke. dopmanusanus 1 aBTOMaTH3aIUs
OpoUEeAyp MEepeKIIOUYeHUs, TECTUPOBAHUS M PEUHTErpallid pEe3epBOB IMO3BOJISIIOT  CHU3UTH
3aBUCHUMOCTh OT HHJIMBUIYaJbHOTO OMNBITA CMEHBI, YMEHBIIUTH BIUSHHUE YEJIOBEUECKOTO (akTopa u
00eCTeYnTh COOTBETCTBHE HOPMATHBHBIM TPEOOBAHHSM.

Ocoboe 3HaueHue UMeeT MPO3pPaYHOCTh: JIF0ObIE aBTOMAaTHUECKUE PEIIEHUS TI0 NMEePEKIIOYEHUIO
JIOJDKHBI OBITh OOBSCHUMBI, )KYPHAIAPYEMBI X BOCHPOM3BOIUMBL. JTO BaXKHO KaK JIJISI TEXHUYECKOM
OKCMEPTHU3bl, TaK W JUIS B3aUMOJICHCTBUSL C PETYIATOpaMU MpPH aHaIU3e WHIUACHTOB. B sTOM
KOHTEKCTE JajbHeiIre pa3paboTku B 00JacTH OOBSCHUMBIX afOPUTMOB MPHUHSTHS pPEHICHUN i
OTKa30yCTOMYMBBIX CUCTEM MPEACTABISIOTCS OJHUM U3 MEPCTIEKTUBHBIX HAIIPABICHHM.

3akiouenune
B cratbe, onupasch UCKIIOUYUTEIBHO HA MPOBEPSEMBIE HCTOUYHUKH, PACCMOTPEHBI MOAXOABI K
aBTOMATHU3allMK METOOB IOCTPOEHUS AYOJUPYIOIIUX CUCTEM JUJIsl MPOMBIIUICHHBIX M IHU(PPOBBIX
uHdpacTpykTyp. [Tokazano, yto:
*  U30BITOYHOCTH PPEKTUBHA TOJIBKO NMPH HATUYUH (HOPMATM30BaHHBIX U aBTOMAaTH3MPOBAHHBIX
MEXaHU3MOB JJMarHOCTHKH, rojocoBanus, failover u rectupoBanus;
* COYETaHHWE aNMapaTHOW, CETEBOM, MPOTPAMMHON M aHATUTUYECKON U30BITOYHOCTH TO3BOJISET
JOCTUTaTh LIE€JIEBBIX MOKa3aTesel JOCTYITHOCTH 0€3 HEONPaBIaHHOTO B3PHIBHOI'O POCTA CTOMMOCTH;
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* COBpEeMEHHBbIC wHcchenoBanus B obOmactm TMR, wuHTEIEKTyaabHBIX TOJIOCOBATEICH W
AHATUTUYECKOW W30BITOYHOCTH JAIOT MPAKTHYECKUE WHCTPYMEHTBI [UIS BHEIPCHHS «YMHBIX»
PE3EpBOB;

» 0e3 CUCTEeMHOT0 TOX0/a AyOIMpOBaHKE MTPEBPALIACTCS B UCTOYHUK HOBBIX PHCKOB.

[IpakTHyeckre peKOMEH AT :

1. TIpoekTupoBaTh H30BITOYHOCTD KAK YIIPABJISIEMBIHN UK C SIBHBIM OITUCAHHEM AJITOPUTMOB.

2. Vcnonp3oBaTh  aHAIMTHYECKYIO W30BITOYHOCTh JUII CHWKGHUS 00beMa  armapaTHOro
TyOIMpOBaHUS TaM, TJI€ 3TO JOMYCTUMO.

3. BcrpanBath aBTOMATH3HPOBAHHBIC TECTHI PE3EPBOB B PETIIAMEHTHYIO DKCILTyaTaIHIo.

4. OOecrnieunBaTh MOJHYI TPACCHPYEMOCTh BCEX aBTOMATHUYECKHX PEIICHUH uepe3 )KypHaibl
COOBITHIA.

5. Ommpatbcss Tpu  BBHIOOpE APXHUTEKTYp HAa peajbHbIC CTAaHAAPTBI M PELECH3UpyeMbIe
WCCJICIOBAHMSI, & HE HA MAPKETUHTOBBIC YTBEPKICHHS BEHIOPOB.

[lepcnieKTHBHBIC HANpaBICHUS JAIBHEHIINX WCCICAOBAaHUH BKIIIOYAIOT (DopManu3aiuio
KPUTEPHUEB ONTHMAJIBLHOTO BBIOOpPA ypOBHEH H30BITOYHOCTH C YYETOM COBOKYITHOW CTOMMOCTH
BJIJICHHSI, MHTETPAIIMI0 METOJI0B MAIIUHHOTO OOYYEHHUSI B TUATHOCTUKY U MPOTHO3 OTKA30B, a TAKKE
pa3paboTky QopMalbHO BEepUPUIUPYEMBIX QJITOPUTMOB aBTOMATHYECKOTO MEPECKIIOYCHUS U
BOCCTaHOBJICHUSI B KDUTUYECCKH BaXKHBIX CHCTEMaX.
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USING DATA CLOUD TECHNOLOGIES TO IMPROVE THE PRACTICAL OPERATIONS OF
FINANCIAL INSTITUTIONS BY MODERNIZING LEGACY BANKING SYSTEMS AND
ENABLING FASTER DATADRIVEN AND COST EFFICIENT CUSTOMER SERVICE
DELIVERY

Dinara Kantbek

Abstract

The rapid digitalization of financial services has changed the operational expectations placed on
banks and other financial institutions. Customers now expect fast mobile access, real time payments,
personalized services, quick issue resolution, and consistent support across digital and physical channels.
However, many financial institutions still depend on legacy banking systems that were designed for an
earlier period of banking operations, when transaction volumes were lower, customer data was less
complex, and digital service delivery was not the primary interface between banks and clients.

This article examines how data cloud technologies can improve the practical operations of financial
institutions by modernizing legacy banking systems and enabling faster, data driven, and cost efficient
customer service delivery. The article argues that data cloud adoption should not be viewed only as an IT
infrastructure upgrade. It should be understood as an operational modernization strategy that can help
banks integrate fragmented data, improve customer service speed, support better decision making, reduce
duplication, and strengthen the long term efficiency of digital banking services.

The topic is especially relevant for Kazakhstan, where digital banking and non cash payments have
grown rapidly in recent years. Kazakhstan’s financial sector is also moving toward Open API and Open
Banking development for 2023-2025, with a focus on technological advancement, consumer rights
protection, and customer consent based data exchange. These developments make data cloud
modernization important not only for large international banks, but also for emerging digital financial
ecosystems such as Kazakhstan.

Keywords: data cloud, cloud banking, banking modernization, legacy systems, financial
institutions, customer service, digital transformation, data driven banking, Kazakhstan, open banking

1. Introduction

Banking has become one of the most data intensive industries in the modern economy. Every card
payment, mobile banking session, loan application, customer complaint, fraud alert, call center request,
credit scoring event, and account update produces information that can be used to improve service quality
and operational efficiency. For banks, data is no longer only a record of past transactions. It is a strategic
asset that supports customer service, product development, operational planning, risk monitoring, and
long term competitiveness.

At the same time, many financial institutions continue to operate on legacy systems. These systems
may remain reliable for certain core functions, but they often create operational limitations. They may
store customer data in separate databases, require manual reconciliation, depend on outdated
programming languages, or make integration with new digital channels slow and expensive. As a result,
customers may experience delays, repeated document requests, inconsistent service across channels, and
slower responses to financial needs.

Data cloud technologies offer a practical solution to this challenge. A data cloud environment allows
financial institutions to store, integrate, process, and analyze large volumes of information through
scalable cloud based infrastructure. It can help banks move from fragmented data management toward a

166



MexyHapo iublii Hay4HbIi kypHan AKAJJEMUK Ne 4 (282) 2025 r.
more connected operational model. In this model, data becomes easier to access, easier to analyze, and

easier to use for customer service improvement.

This issue is not only technical. It is also economic and strategic. McKinsey reported that banks’ IT
spending reached 10.6 percent of revenues and 20.0 percent of expenses in 2022, showing that
technology is one of the largest and most important cost areas in modern banking. McKinsey also found
that global banking technology spending reached approximately 650 billion dollars in 2023, while
technology spending in banking has been increasing faster than revenue growth.

Therefore, the modernization of banking systems through data cloud technologies is not simply
about replacing old software. It is about improving how banks work in practice. The main research
question of this article is:

How can data cloud technologies help financial institutions modernize legacy banking systems
and deliver faster, more data driven, and more cost efficient customer services

2. Research Background and Relevance

The global banking industry is under pressure from several directions. First, customer expectations
are rising. Customers increasingly compare banking applications not only with other banks, but also with
technology platforms, e commerce companies, and digital service providers. They expect simple
onboarding, instant access, fast payments, personalized recommendations, and quick support.

Second, competition from fintech companies and digital first providers is increasing. Capgemini’s
World Retail Banking Report 2025 states that retail banking is being reshaped by technology, changing
customer expectations, and the growth of digital first providers that focus strongly on customer centered
solutions.

Third, the cost of maintaining complex banking technology environments continues to rise.
McKinsey found that from 2013 to 2022, banks increased technology spending by 38 percent to support
changing customer needs. At the same time, the average number of applications used by banks increased
from 133 applications per billion dollars of revenue in 2013 to 224 in 2022, creating greater
operational complexity.

Fourth, national financial ecosystems are becoming more digital. In Kazakhstan, active online
banking users increased 4.6 times between 2019 and 2023, from approximately 5 million to 23.1 million
users, according to the Mastercard and National Payment Corporation related fintech market reporting.
The same reporting noted that the share of non cash payments in Kazakhstan reached 89 percent in May
2024.

These trends show that banks need modern data infrastructure. Legacy systems may continue to
support basic banking functions, but they are often not enough for fast, personalized, scalable, and cost
efficient digital service delivery.

3. Literature and Industry Review

Existing literature and industry research generally agree that cloud adoption in banking has both
benefits and risks. The Bank for International Settlements explains that cloud services can give financial
firms access to infrastructure and services that would otherwise be expensive or time consuming to build
and maintain internally. This can help reduce the cost of financial services, but it also requires careful
governance and oversight.

The Financial Stability Board has also analyzed cloud adoption in the financial sector, especially in
relation to concentration risk and dependence on third party technology providers. Its analysis shows that
cloud adoption is becoming an important part of financial sector infrastructure, but it must be managed
with attention to resilience, governance, and operational risk.

From the perspective of operational modernization, Deloitte notes that it is becoming harder and
more expensive for banks to maintain legacy systems, partly because of the shortage of specialists who
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can support older technologies. Deloitte also emphasizes that modernization can improve innovation

capability, customer experience, cost optimization, and the ability to attract technology talent.

IBM describes legacy system modernization as the process of upgrading or transforming outdated
and inefficient systems into more contemporary and adaptable solutions, with the goal of improving
business processes and customer experience.

Recent banking examples show that large banks are already treating customer data modernization as
a strategic priority. In 2025, NatWest launched a five year partnership with Accenture and AWS to
consolidate customer data from multiple legacy systems into a more unified platform for around 20
million customers. The project was designed to improve data accessibility, customer experience, faster
fraud alerts, and quicker service changes.

Taken together, these sources support the main argument of this article: data cloud technologies can
improve practical banking operations when they are implemented as part of a structured modernization
strategy, not merely as a technical migration project.

4. The Problem of Legacy Banking Systems

Legacy banking systems create several operational problems for financial institutions.

The first problem is data fragmentation. In many banks, customer data is divided across separate
systems for deposits, loans, cards, call centers, mobile applications, compliance, and customer
relationship management. This makes it difficult to create a complete and accurate view of the customer.
When employees or automated systems cannot access the full customer profile, service becomes slower
and less personalized.

The second problem is manual processing. Legacy systems often require employees to manually
transfer information between departments, verify records, reconcile data, or request the same documents
from customers multiple times. This increases operating costs and creates frustration for customers.

The third problem is slow product and service development. When banks rely on older systems,
launching a new digital product or changing an existing service may require complex integration work.
This makes banks less flexible compared with fintech companies and digital first competitors.

The fourth problem is high maintenance cost. Legacy infrastructure may require specialized
support, older hardware, separate vendor contracts, and complex internal maintenance. McKinsey’s
research shows that banking is among the most technology spending intensive sectors, with IT spending
reaching 10.6 percent of revenue in 2022. (McKinsey & Company)

The fifth problem is limited use of data for decision making. If data is difficult to access or not
standardized, banks cannot easily use analytics to improve customer service, product design, operational
planning, or cost control.

For these reasons, legacy modernization is not only a technical issue. It directly affects the quality,
speed, and cost of customer service.

5. Data Cloud Technologies as a Practical Operational Solution

Data cloud technologies allow banks to create a more connected and scalable data environment. In
practical terms, this means that customer information, transaction data, service history, digital behavior,
and operational metrics can be integrated and analyzed more efficiently.

A data cloud model can support banks in several ways.

First, it can create a unified customer data environment. This helps employees and digital systems
access more complete customer information. For example, when a customer contacts support, the bank
can see account history, previous requests, product usage, and recent transactions in one place.

Second, it can improve service speed. Faster access to data can reduce waiting time for customers,
accelerate loan processing, improve complaint handling, and support faster digital onboarding.

Third, it can support data driven decision making. Banks can use integrated data to identify
customer needs, monitor service quality, detect operational bottlenecks, and improve product design.
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Fourth, it can improve cost efficiency. Cloud based data infrastructure can reduce duplication,

lower the cost of scaling, and decrease manual work. The BIS has noted that cloud services can reduce
costs by providing access to infrastructure and services that would otherwise be expensive and slow to
build and maintain internally.

Fifth, data cloud technologies can support open banking development. Kazakhstan’s Open
Banking concept focuses on standardized financial data exchange with customer consent. This kind of
ecosystem requires strong data infrastructure, reliable APIs, and effective data governance.

6. Improving Customer Service Through Data Cloud Modernization

Customer service is one of the most important areas where data cloud technologies can create
visible value.

In traditional banking operations, customers may need to repeat the same information across
different channels. A branch employee may not see the same information as a call center representative. A
mobile application may not reflect the latest service request. A loan department may ask for documents
that the customer has already submitted. These problems happen because data is not integrated.

A data cloud approach can reduce these problems by creating a more complete and accessible data
layer. This allows banks to deliver service that is faster, more consistent, and more personalized.

For example:

A customer applying for a loan can receive a faster preliminary decision because income data,
transaction history, and previous relationship data are easier to analyze.

A customer with a complaint can receive faster support because the service team can access
previous communications and transaction details.

A customer using mobile banking can receive more relevant product recommendations based on
actual behavior and financial needs.

A bank can identify customers who are experiencing repeated digital service problems and
proactively improve support.

This is important because modern banking competition increasingly depends on customer
experience. Capgemini’s 2025 retail banking research emphasizes that digital transformation and
changing expectations are reshaping banking, while digital first providers are gaining attention through
customer focused solutions.

For Kazakhstan, this point is especially important. The country already has high digital banking
adoption, and active online banking users increased from 5 million to 23.1 million between 2019 and
2023. This means that customer service quality in Kazakhstan is increasingly determined by digital
infrastructure, not only by branch networks.

7. Data Driven Decision Making in Banking Operations

Data driven decision making is one of the strongest advantages of cloud based modernization. A
bank that can use data effectively can make better decisions in daily operations.

In customer service, data can show which types of requests take the longest to resolve. In digital
banking, data can show where customers abandon onboarding or payment processes. In lending, data can
support faster credit decisions. In management, data can help identify which branches, products, or
channels are underperforming.

Data cloud technologies make this possible by improving the quality and availability of data.
Instead of analyzing isolated reports from separate departments, banks can use integrated dashboards and
analytics tools. This helps management move from delayed reporting to more timely operational insight.

For example, a bank may use data cloud tools to measure:

average customer response time
loan application processing time
digital onboarding completion rate
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number of repeated customer requests

cost per digital transaction

customer satisfaction by channel
usage of mobile banking features
frequency of system or service delays
operational workload by department

These indicators are important because they connect technology modernization with measurable
business outcomes. A cloud project should not be evaluated only by whether data was migrated
successfully. It should be evaluated by whether the bank became faster, more efficient, and more useful to
customers.

8. Cost Efficient Customer Service Delivery

Cost efficiency is a major reason why banks consider data cloud modernization. However, cost
efficiency should not be understood only as reducing IT expenses. In banking, cost efficiency means
delivering better services without increasing operational complexity.

Data cloud technologies can support cost efficient customer service delivery in several ways.

First, they can reduce duplicated infrastructure. When departments maintain separate databases and
reporting tools, the bank pays for overlapping systems. A unified data cloud environment can reduce
unnecessary duplication.

Second, they can reduce manual work. If customer data is integrated and accessible, employees
spend less time searching for information, reconciling records, or requesting the same documents again.

Third, they can improve scalability. Traditional infrastructure often requires banks to maintain
capacity for peak demand. Cloud infrastructure can be more flexible because resources can be adjusted
according to demand.

Fourth, they can improve product development speed. If data is accessible and standardized, banks
can test, launch, and improve digital services faster.

Fifth, they can reduce the cost of poor service. Slow responses, repeated requests, unresolved
complaints, and customer dissatisfaction all create hidden costs. Better data can help banks identify and
fix these problems earlier.

McKinsey’s banking technology research shows why this matters. Technology spending in banking
is already very large, reaching 650 billion dollars globally in 2023, while banks continue to face pressure
to show measurable value from technology investments.

Therefore, the practical goal of data cloud modernization should be clear: banks should use cloud
technologies to make customer service faster, more data driven, and more cost efficient.

9. Relevance for Kazakhstan

Kazakhstan is a relevant case for this research because its financial sector has developed rapidly in
digital services. The country has strong mobile banking adoption, growing fintech activity, and high use
of non cash payments. According to reporting from the National Payment Corporation and Mastercard
related fintech market data, active online banking users in Kazakhstan increased 4.6 times between 2019
and 2023, reaching 23.1 million, and the share of non cash payments reached 89 percent in May 2024.
(Mastercard)

Kazakhstan is also developing Open APl and Open Banking. The National Bank of Kazakhstan
states that the Concept for the Development of Open APl and Open Banking for 2023-2025 was
developed with the Agency for Regulation and Development of the Financial Market and the Agency for
Protection and Development of Competition. The concept focuses on technological development,
consumer rights protection, and consent based data exchange.

This creates a strong practical need for modern data infrastructure. Open banking requires banks to
exchange data safely, quickly, and accurately. It also requires reliable APIs, clear customer consent
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mechanisms, and strong data governance. Without modern data systems, open banking may become

difficult to implement efficiently.

For Kazakhstan, data cloud modernization can support:

faster digital banking services
improved customer access to financial products
more personalized financial services
stronger competition between banks and fintech firms
lower operating costs for banks
better support for small and medium sized businesses
more efficient open banking infrastructure
better use of customer data with consent and governance

This makes the topic suitable for a Kazakhstan based scientific or professional journal because it
connects international banking modernization with Kazakhstan’s own financial sector development.

10. Proposed Implementation Framework

A financial institution should not move all systems to the cloud at once. A more practical approach
is gradual modernization based on priority use cases and measurable results.

Stage 1

Assessment of legacy systems and data fragmentation

The bank should identify where customer data is stored, which systems create the most delays, and
which processes require manual work.

Stage 2

Selection of high value use cases

The bank should begin with use cases that directly improve customer service or operational
efficiency. Examples include digital onboarding, customer support analytics, loan processing, payment
service monitoring, and customer profile integration.

Stage 3

Data governance and consent framework

The bank should create rules for data quality, access rights, customer consent, regulatory
compliance, and responsibility for data accuracy.

Stage 4

Cloud based data integration

The bank should migrate selected datasets or workloads into a secure cloud based data environment.
The purpose should be not only storage, but practical usability.

Stage 5

Operational analytics and dashboards

The bank should build dashboards that measure service speed, cost efficiency, customer satisfaction,
and process delays.

Stage 6

Expansion and continuous improvement

After achieving measurable results in selected areas, the bank can expand cloud data modernization
to more departments and services.

This framework allows modernization to be controlled, measurable, and connected to customer
service outcomes.

11. Practical Performance Indicators

To evaluate whether data cloud modernization is successful, banks should use practical indicators.
Suggested metrics include:
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average time to resolve customer requests

average digital onboarding time

loan application processing time

number of repeated document requests

cost per transaction

cost per customer service request

percentage of customer records available through unified data view
mobile banking satisfaction rate

number of manual reconciliation tasks

time needed to launch new digital features

customer retention rate

cross channel service consistency

percentage of services available through digital channels

These indicators help connect cloud modernization with real business value. A scientific study can
also use these indicators as a basis for future empirical research in Kazakhstan’s banking sector.

12. Discussion

The main argument of this article is that data cloud technologies create value when they are
connected to practical banking outcomes. The question should not be only whether a bank uses cloud
technology. The more important question is whether the technology helps the bank serve customers faster,
use data more intelligently, reduce operating costs, and modernize outdated systems.

Cloud modernization also requires responsible governance. Banks work with sensitive financial and
personal data. Therefore, data cloud adoption must include clear policies for access control, data quality,
customer consent, vendor management, and business continuity. International regulators are paying closer
attention to third party technology service providers, including cloud service providers. Reuters reported
in 2024 that the Basel Committee proposed principles for banks to manage outsourcing and third party
service risks, including risks connected with service interruptions and dependence on major technology
providers. (Reuters)

This does not mean that banks should avoid cloud technologies. It means that cloud modernization
should be implemented professionally. The strongest approach is not simply to “move to the cloud,” but
to modernize banking data architecture in a way that improves customer service and operational
efficiency while maintaining governance and regulatory control.

13. Conclusion

Data cloud technologies can significantly improve the practical operations of financial institutions.
By modernizing legacy banking systems, banks can integrate fragmented data, improve customer service
speed, support data driven decisions, reduce duplication, and deliver digital services more cost efficiently.

The relevance of this topic is increasing globally because banks are spending large amounts on
technology while facing pressure to show measurable value from those investments. It is also highly
relevant for Kazakhstan, where digital banking, non cash payments, fintech development, and open
banking initiatives are expanding rapidly.

For customers, data cloud modernization can mean faster responses, fewer repeated requests, more
personalized services, and more reliable digital banking experiences. For banks, it can mean lower
operational complexity, better data visibility, improved scalability, and stronger competitiveness. For
Kazakhstan’s financial sector, it can support the next stage of digital transformation by helping banks
build infrastructure that is ready for open banking, customer consent based data exchange, and more
advanced financial services.

The future of banking will depend not only on financial products, but also on how effectively
financial institutions use data. Banks that modernize legacy systems through data cloud technologies will
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be better positioned to serve customers faster, operate more efficiently, and compete in a digital financial

economy.
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