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NCKYCCTBO COTBOPEHUA KHHO:
KAK HEHPOCETH MEHSIOT UHIY CTPHIO KHHEMATOI' PA®UN

Acenv Kemoaesa

Mazucmpanm 2 — 2o kypca «Peacuccypay
Ynueepcumem « Typan»

BBICLIAA LLIKOJIA « TURAN FILM ACADEMY »

Daxyremem «L{ugpposvie mexnonocuu u Mckyccmeoy

AnHotanusi: Cratba HcCIeAyeT BIUSHHUE HeWpoceTeld HAa KMHOMHAYCTPHUIO, (DOKYCHpYSICh Ha
Pa3IUYHBIX aclleKTax MpOu3BOACTBA PHiIbMOB. PaccMOTpeHbl MHHOBAIIMOHHBIE Pa3paboTKH, TaKue Kak
HelpoceTh Dramatron aisi coTBOpuecTBa ¢ aBTOpaMU CIIEHapueB, kuTaiickas Heipocetb CogVideo
IUIsl aBTOMATHYECKOW TeHepalvy BHICOPOIMKOB M MpUMeHeHne TexHonoruu Deepfake B BU3yasbHBIX
s dekrax. Taxke OCBEIIEHO MCHOJIb30BAHUE HeHpoceTeil B aHaMW3e AAHHBIX M MPOTHO3MPOBAHUU
ycnexa ¢(uapMoB, Ha mnpumepe mnaptHepctBa Warner Bros. ¢ Cinelytic. Ctatbs mnoguepkuBaet
PEBOJIIOIIMOHHBIA  TMOTEHIMA]  HeWpoceTe B  TBOPYECKOM U KOMMEPYECKOM  acleKTax
KMHOIIPOU3BO/ICTBA.

Kniouesvie cnosa: HelipoHHbBIE CeTH, sI3bIKOBBIC Mojienu, DeepMind, Dramatron, Plays by Bots,
CogVideo, uckyccreennsiii uatesiekt, NVIDIA, Video LDM, Transframer, Transformer, Make-A-
Video, BpicOKas yacToTa KaJapoB, mokaapoBas reHepanus, Meta, Make-A-Video, Deepfake, deep
learning, ['enepatuBHble cocTszarenbHble ceTH (GAN), crienpddeKThl, aHuMalus epCoHaXe,
aHaJM3 JaHHBIX, AITOPUTMBI MamMHHOTO 00y4enus, Cinelytic, Tpanchopmanms KuHeMaTorpagum.

Kunounnyctpus Bcerja cTpeMuiach K MHHOBAIIMSIM M UCTIOJIb30BAHUIO MEPEIOBBIX

TEXHOJOTHH JIJIsI CO3/IaHUS 3aXBaTHIBAIOIINX U HEMOBTOPUMBIX (puinbMoB. HecMoTps Ha TO, 4TO
3a TMOCHEAHHUE JACCATUIICTHS] WCKYCCTBEHHBIH HHTEIUIEKT, a OCOOCHHO HEMpPOHHBIE CETH, LIMPOKO
UCIIOJIB3YIOTCS. B IIPOLECCE CO3AaHHUA (PUIBMOB, JEMOHCTPHUPYS MOTEHIHAN PEBOIOIMOHHBIX
M3MEHEHHIA, MUPOBOE€ KHHOCOOOIIECTBO TOJBKO CEeHYac Hayallo BCEPbE3 3ayMBIBAThCS O TOM, Kak
HEWPOCETH MOTYT BIUSATH HA PA3JIUYHbIC aCMIEKThl KUHOMPOU3BOACTBA, OT CLEHAPUEB J0 BU3YyaJbHBIX
¢ dexToB.

Heiipocetn u reHepanus ClieHap1eB:

CoznaHue MHTEPECHOT0 U 3aXBaThIBAIOIETO CIIEHApUS SBJSETCS OJHUM U3

BaXHEUIIIMX aCMEKTOB MPOM3BOJICTBA (pubma. HelipoHHBIE ceTH MOTYT OBITh 3a]IeHiCTBOBAaHBI B
mpolecce TeHEpaluu CICHApUEB, AaHaIU3Upys OrPOMHBIE OOBEMBI TEKCTOBBIX JAaHHBIX U3
JTUTEePaTypHBIX TPOU3BENCHUN, (UIBMOB, TeaTpaldbHBIX MbeC M TEJICBHU3MOHHBIX cepuanoB. [lpu
WCIIOJIb30BAaHUU METOJIOB TUIyOOKOTrOo OOy4eHHsS W 0OpaOOTKHM MOTYT BBIIBUTH OOIIUE CTPYKTYPHI H
CTHJIM, KOTOPbIE UCTOIb3YIOTCS B YCIIEIIHBIX CLIEHAPUSIX.

Komnanus o uckycctBeHHOMY HHTELIEKTY DeepMind mpeacraBuia HOBYIO

HeHpoceTh TOJ HaszBaHHeM Dramatron, HCHONB3YIOIIYIO OONBIINE SI3BIKOBBIE MOAENTH IS
COTBOPUYECTBA C aBTOPAMHU TeaTPaJIbHBIX MbEC U CLIEHApHEB. JTa HOBas TEXHOJIOTUS MPEIOCTABIISET
BO3MOXXHOCTH I B3aUMOJCWUCTBUA C aBTOpaMH, TE€HEpald IEepCOHAaXKEH, CIOXKETHBIX TOYEK,
OMHCAaHUM JIOKAMK U auanaoroB. JlJis ONEeHKH y100CTBa MCIOJIB30BAHUS U BO3ZMOXKHOCTEH Dramatron
ObUIM TIPOBEACHBI CECCHU C ydacTHeM 15 npamaTyproB M CHEHApUCTOB. B TedeHHE NBYX4aCOBBIX
CECCUIl OHM COBMECTHO COTPYIHHUYAIN C HEHPOCETHIO B HAIIMCAHUM CLEHAPUEB. JTU MCCIEAOBAaHUS
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MO3BOJIMIIN OTIpeNeanTh d(P(PEKTUBHOCTh U MOTEHIMAJ CUCTEMBI B KHHEMATOTpapuu U TeaTpaIbHOM
UCKYCCTBE.

OpHuM U3 SIPKUX IPUMEPOB YCIEIIHOT0 HCToIb30BaHus Dramatron sBisercs

npoektT moa Ha3zBanuem '"Plays by Bots". OmamH u3 npamMaTyproB B COTPYJIHHUYECTBE C
HelpoceThIo co31an 4 CrieHapHsi, KOTOpPBIE MOC]IE MHTEHCUBHOTO PEAaKTHPOBAHUS U JOPaOOTKH ObLTH
MOCTaBIICHBI B T€ATPaIbHOE

npeacTasieHue. [1]

Dramatron HarfnsgHO AEMOHCTPUPYET, YTO MBI CTOMM Ha MOPOTe CIHUSHHUS YeJIOBEYECKOTrO
BIOXHOBEHHMS M BBIYMCIUTEIBHOM MOIIM B BHUAE HeWpoceTed. TeXHOIOoruss JaHHOW HEHWPOCETH,
IIPEOCTABISIET BO3MOXHOCTU JUI COTBOpYECTBA M JKCIEPUMEHTOB, U TaKXe JAEMOHCTPUPYET
TOTOBHOCTH BCTYIHTh B JAMAJIOT C aBTOpaMU. DTO HE 3aMEHa YeJIOBEUYECKOro BOOOpPaKEHUs, a CKopee
WHCTPYMEHT, KOTOPBIN JOMOJNHSET U PacCUIMpseT TBOPUECKHE TOPU3OHTHL. VIMEHHO HCIONIB30BaHUS
JaHHOW HeMpoceTH, MOXKET JaTh OIIYyIIeHHe, YTO Thl paboTaellb C TaJaHTIUBHIM HAMapHUKOM B
HCKYCCTBE, KOTOPBI MTOMOTAaeT PACKPHIBATh TBOW TBOPYECKHUI IMOTCHIIMAJ, IMOJAKUABIBAS Pa3THYHBIC
UJEH, CIO)KETHBIE TOUKHU U, KaK Pe3yJIbTaT, IOMOTaeT MPEe010JIETh CTarHAILIMIO TBOPUYECKOTO Mporpecca.

Helipocetu u pexuccupoBaHue:

B coBpemeHHOM Mupe, re TEXHOJOTHMU HEMPEPHIBHO Pa3BUBAIOTCS, BIMSHUE HeWpoceTed Ha
MIPOLIECC PEKUCCYPHI CTAHOBUTCS BCe O0JIEe 3aMETHBIM.

Kwuraiickue cnemumanuctsl paszpaboranu HelpoceTh moj Ha3zBanuem CogVideo, crocoOHyro
aBTOMaTMYECKH TEHEPUPOBaTh KOPOTKHE BHUICOPOIMKHM IO TeKkcroBoMmy onmcanuio. CogVideo,
o0y1ajaeT COCOOHOCTBIO CO3/1aBaTh BUJEO C BBICOKOM 4acTOTOM KaapoB - 32 kagpa Ha 4 CeKyHHbI
Buzeo. [2]

CogVideo siBrsieTcsi KPyMHEHUIIIMM IPEIBApPUTEIILHO OOyYeHHBIM IpeoOpa3oBaTeieM TeKCTa B
BHJIEO B 0011IEM TOMEHE, KOTOPBIM uMeeT 9,4 MuITuapaa mapaMmeTpos. [3]

JlaGopatopus uckyccreeHHoro unrenaekra NVIDIA B Toponro npencraBmia Heifpocets Video
LDM, xoTopasi reHepupyeT BHIICOPOJIHUKH MO TEKCTOBOMY omucaHuio. [IpeBpamas o01eqocTymnHyo
COBPEMEHHYIO MOJIeNIb TpeoOpa3oBaHusi TekcTta B wu300paxenue LDM Stable Diffusion B
3¢ PEeKTUBHYIO U BBIPA3UTEIHHYIO MOJIENb MPEe0Opa3oBaHus TEKCTa B BUIEO C paspenieHrem a0 1280 x
2048, a Taxxe MO3BOJISICT TEHEPUPOBATH POJIUKHU TIOKAIPOBO. [4]

Komanna yuensix u3 Google npeacraBuia Heipocers noa HazBanueM "Transframer”, koropas
o0JjasaeT yHUBEPCAIBbHON CIOCOOHOCTHIO TE€HEPUPOBATH KOPOTKHE BHUACO Jake UMeEs JIOBOJIBHO
OrpaHUYEHHBIA 00bEM JaHHBIX, K MPUMEPY, TOJBKO OMHO HM300paxkeHue. Transframer paGoraer mo
npuHuuny Transformer. Onnako, B 1aHHOM citydae, komanaa Google ucnonab3oBana OrpaHUYEHHbIE
KOHTEKCTHBIE IaHHBIE U3 aHHOTALIMU M BBOJHOTO M300pakeHUs, YTOOBI CO3/1aBaTh BUECO.

B pesynbrare, "Transframer" co3maer Buaeo, riue BooOpaxkaemas Kamepa HCCIEIyeT OOBEKT
OpPUTHHAIFHOTO W300pa)K€HUs, JEMOHCTPUPYS MpPABHIbHBIE MPOMOPLUUUA M TMEPCHEKTUBBI, JaKe HE
UMesl TeOMETPUYCCKUX JIAHHBIX M3 BBOJHOTO M300paXkeHus. [5]

Kopropaiss Meta Mapxka LlykepbOepra npencraBuia cuctemy Make-A-Video, koropast Obuia
OCHOBAaHa Ha MpoOrpecce, IOCTUTHYTOM B TEXHOJIOTUM TNPEOOpa3OBaHHMA TEKCTa B H300pa)KeHHE,
CO3JIaHHOM U1 o0ecreueHus: mpeoOpa3oBaHusl TEKCTa B BUJe0. CucTeMa UCHONIb3YyeT N300pakeHus ¢
omucanusivu.  Make-A-Video mo3BoisieT BOIUIOTHTH B JKH3HH CBOE BOOOpaXKCHHE, CO3daBast
MPUYYJJIMBBIC, €UHCTBEHHBIE B CBOEM POJI€ BUICOPOJIUKHU BCETO M3 HECKOJIBKUX CJIOB WU CTPOK
TEKCTa.

Ha odunmansHOM caiiTe pa3MelIeHbl MpUMeEpbl TOTOBBIX pabor Make-A-Video. Hax kaxasim
POJIMKOM YKa3aH TEKCTOBBIH 3a11poc, Ha OCHOBE KOTOPOT'O OH


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

Bce »tM HelipoceTH, cnocoOHbIE TI'€HEPUPOBATH BUACOPOJIIMKHM IO TEKCTOBOMY ONHUCAHHIO,
IPEJCTABIAIOT COOON HpPOphIB B MHpe HMCKyccTBa W KuHemarorpaguu. OHHM JI€MOHCTPUPYIOT
MOTEHLIMAad M BO3MOXXHOCTH HCKYCCTBEHHOTO MHTEJUIEKTa, CIOCOOHOrO WpeBpaliath cjloBa B
BU3yaJIbHOE UCKYcCTBO. O/HAKO, BaKHO MOHHWMATh, YTO 3TU KOPOTKHE BHUICOPOIUKU HE SIBISIOTCS
3aMEHOW PEXUCCYpbl TOJHOMETPaKHBIX ¢uibMoB. Ha gaHHBIE MOMEHT, 3TH HeHpoceTu
OPHEHTUPOBaHbBl Ha CO3JJaHME KOPOTKMX U TPOCTHIX BHUACOPOJIMKOB, HMX (YHKIMOHAIBLHOCTh
OrpaHUYEHAa U 3aBUCUT OT TEKCTOBOro omnucaHus. OHM MOTyT OBbITh MOJE3HBIMU MHCTPYMEHTAMHU IS
CO3JIaHMsI KPAaTKUX aHWMAIIWid, PEKJIAMHBIX POJHMKOB I BH3YaJIbHBIX WIUTIOCTPAIlMN K TEKCTaM, HO
OHHU HE CIIOCOOHBI 3aMEHUTH CIIOKHBIA MPOIECC PEKUCCYPHI B IOJTHOMETPAKHBIX KHHOKAPTHHAX.

Pexuccypa BkiTto4aeT B ce0si MHOJKECTBO aCIEKTOB, TAKUX KaK CO3[JaHHE XapaKTEepoB, Pa3BUTHE
Clo)KeTa, paboTy C aKTepaMy, BU3YaJbHBIH CTHIb U MHOIO€ JApyroe. JTO TBOPYECKHH mpolecc,
TpeOYIOMMA TIIYOOKOTO TOHUMAaHMs YEIOBEUECKHUX AMOIMH M 4YyBCTB. Helpocetm HE CMOCOOHBI
CO3/1aTh YHUKAJIbHYIO XY/I0KECTBEHHYIO KOHLIEIIIUIO, KOTOpasi XapaKTepU3yeT PexKUCCEPCKYI0 padoTy.

Heiipocetu u BuzyasnbHbie 3P PeKTHI:

HckyccTBEeHHBI HMHTEUIEKT W TNIyOOKoe oOydeHHe, HCHOJb3yeMble B HEHpoOCeTsX,
PEBOJIOLMOHU3UPOBAIM TIPOLIECC CO3JaHMsl BHU3YyalbHBIX 3(Q@exToB. OHM [anu BO3MOYKHOCTh
co3/laBaTh 0OJIee peaIMCTUUYHBIX M 3aXBAThIBAIOIIMX MEPCOHAXKEH, ylydIlaTh cnerp@@EeKTs U Jaxe
aBTOMATH3MPOBATh PsA 3a7ad, paHee TPeOOBABIIMX 3HAYUTENBHBIX YCWIMA M BpPEMEHH. OTa
TEXHOJIOTUSl TaKK€ PACIIMPSET TPAHUIBI KPEaTUBHOCTH, IO3BOJSASA XYHOKHHKAM U peXHccepaM
BOILIOLIATh CBOU MPEJCTaBICHU ¢ 00Jiee BHICOKOH CTENEHbIO pealu3Ma.

Deepfake - aTo TexHOMOTHS, HCIOJB3YIOIIAs IyOoKoe o0ydeHue (deep learning) ast co3manus
¢banbmuBbIX ((hEeHKOBBIX) MYJIbTUMEAUMHBIX KOHTEHTOB, TAaKMX KaK BUJEO, ayluO M H300pakeHHus,
KOTOpBIE BBITJIAIAT W 3BYYaT KaK HACTOSIINE, HO (PAaKTHUECKHU SIBISIFOTCS CHUHTETHUYCCKHMH. TepMUH
"deepfake" mpousomen ot coueranus cioB "deep learning" u "fake" (delik, mongenxka). [7]

Bosmoxnoctu deepfake Briro4aroT:

Co3znanue peanuctuusbix Juil: Deepfake mo3Bossier creHepupoBaTh BHJEO, HA KOTOPOM JIMIIO
YeJI0BeKa 3aMEHEHO Ha JIMIIO IPYTOi TMYHOCTH, M TIPU 3TOM BBITJISIIUT YOSTUTEIHHO.

Wmuranust Tomoca: TeXHONOTHST MOXKET OBITh HWCIHOJB30BaHA IS CO3MaHUS  (DajbIIUBBIX
ayn03anuceil, UMUTUPYIOLUX I0J10Ca KOHKPETHBIX JIFOACH.

Co3znanue nmaponuii u mytok: Deepfake MoxeT HCIOnb30BaThes ISl CO3JaHUS KOMUYECKHX U
napajioKcaibHbIX BUIE€0, IEPEHOCS OOIMK OJTHOTO YeJIOBEKa Ha JIPyroro.

OCHOBHOM TEXHUYECKHII HMHCTPYMEHT, Jexamuil B ocHoBe deepfake, - 3To reHepaTuBHBIE
coctszatenbHbie ceTH (GAN)

GAN, nmo3BOJISIIOT CO37aBaTh HOTPSCAIOUINE BU3yaJbHBIC 3((EKTh, BKIIOYAS PEATUCTHYHBIC
cnetd(HEeKThl, AHUMAIMIO NIEPCOHAXKEH M OKPYKAIOIIYIO Cpelly, KOTOpbIe paHbllle TPeOOBAIN JTOJITUX
Y IOPOTOCTOSIIUX YCUIIHH.

GAN cocrour u3 JByX ceTeil: reHeparopa M JUCKpuMuHaTopa. ['eHepaTop co3nmaer
CHUHTETHYECKUI KOHTEHT, a JUCKPUMHUHATOP CTAPAETCS ONPECIUTb, SBISETCS JIH KOHTEHT HACTOSIIUM
win nojaensHbM. Ilponecc o6yuenns GAN 3akiodaercss B TOM, YTO T€HEPAaTOp U JAUCKPUMHMHATOP
COBEPILEHCTBYIOTCSI 4YepeNod HTepaluil 10 TeX IOp, MOKa I'€HEPUPYEeMbI KOHTEHT HE CTAaHET
MaKCUMAaJIbHO PEAJTMCTUYHBIM U HEOTJIMYUMBIM OT HacTosIero. [8]

Hefipocetn u Bu3yanbHbie 3 (EKTHl MPEACTABISIOT COOOW 3aXBATHIBAIONIMK W JTUHAMUYIHO
Pa3BUBAIONIMICSA AaCMEKT KUHeMaTorpapuu ¢ MYJIbTUMEIUHHBIX HMCKYCCTB. OTH JBa MHpa
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B3aMMOJICHCTBYIOT, CO3[aBasi HOBBIE BO3MOXXHOCTH W BBI3OBBI JJISi COBPEMEHHBIX XYIOKHUKOB H
co3zaTeneil KOHTeHTa.

OnHako MCIONB30BaHHE HEHWpOceTeil B BU3yalbHBIX 3(PQEKTaX TaKKe BCTPEYaeT BHI3OBHI U
BOTIPOCHL. BpeMsi OT BpeMEHHM MOSBISIOTCS OOCYXICHHS O TOM, KaK HCIIOJIb30BAaHHE TEXHOJIOTHIA,
Takux Kak deepfake, MoXxeT MOBIUATH HAa JOBEpHE K BUACO3AIHICIM U H300PaKCHHUSM.

Heiipocetn u nporuo3zupoBaHue ycrnexa GpuibMma:

Heiipocetn Takke MOTyT OBITh HCHOJB30BAaHbl I aHAIW3a JAHHBIX W MPOTHO3UPOBAHUS
YCIEITHOCTH (UIbMa. AJTOPUTMBI MAaIIMHHOTO OOYydYeHHs, OOydeHHblE Ha JAaHHBIX O IPOILIBIX
KacCOBBIX cOOpax, )KaHPOBBIX MPEINOYTCHUIX 3PUTEICH M APYTrUX PakTopax, KOTOPbIE MOTYT J1aBaTh
NPEJCTaBICHHE O TOM, KaKOW (WIbM HMEeT NOTCHIMAN IPHUBIEYb OOJbIIE 3pUTENEH U CTaTh
KOMMEPYECKHUM YCIIEXOM.

B suBape 2020 roma Warner Bros. o0bsiBuna o maptHepctBe ¢ Cinelytic, momonbM u
NEePCIIEKTUBHBIM CTapTAIIOM, CTICIHAIH3UPYIOIINMCS Ha aHAJIN3E aHHBIX M MAIIMHHOM OOYYeHUH JUIS
KHHOTIPOW3BOJICTBA. DTO COTPYIHHYECTBO mNoMorio Warner Bros. BHeAPUTH HOBBIE IMOAXOIBI B
TUTAaHUPOBAHKE U YIPABJICHNE CbeMKaMH, OIIMPAsiCh Ha aHaJIH3 OOIBIINX 00bEMOB JAHHBIX.

MamuHHOoe 00y4ueHHe J10Ka3aja0 CBOK CIOCOOHOCTh TpaHCHOPMUPOBATh pa3INuHbIe 00JacTH, U
kuHemaTorpadus He uckKiarodeHue. OaHuM M3 TIaBHBIX nocTwkeHuil Cinelytic Obl1a cIOCOOHOCTH
aHAJIM3MPOBaTh OTPOMHBIC OOBEMBI TaHHBIX O MPEABITYyNMX (MiIbMax, WX OrOKeTax, >KaHpax,
aKTepax W YCHEmHOCTH. VCIonb3ysl anropuTMbl MAlIMHHOTO OO0YYEHUs, CTYUsI MOTJIa JIeNiaTh OoJiee
00OCHOBaHHBIC PEIICHHS O OFOJKETE, MAPKETUHIE M PACIIHCAHIH CheMOK. [9]

Hctopus cotpyanndectBa Mexay kuHoctyaueir Warner Bros. u crapranom Cinelytic siBisiercst
YIUBHUTEIBHBIM TPHUMEPOM TOTO, KaK MAIIMHHOE OOYyYeHHE W aHalu3 JaHHBIX I[POHHKAIOT B
WHIYCTPHIO KUHO U MOTYT PaIUKaIbHO M3MEHHTH CIIOCO0 CO3/MaHus U MPOJBUKEHUS (QUIBEMOB. DTO
MapTHEPCTBO TMOJYEPKHUBACT, HACKOIBKO MOIIHBIM HWHCTPYMEHTOM MOTYT CTaTh aJTrOPUTMBI
MAIIMHHOTO 00Y4YeHHUs, 0COOEHHO B KOHTEKCTE aHAJIM3a U MPOTHO3UPOBAHUS ycrexa (puibpma.

ANTOPUTMBI MAaIIMHHOTO OOYyYeHUs, 00y4eHHBIC Ha OIPOMHBIX 00BEMax NaHHBIX O (hUIIbMaXx,
MOTYT BBISIBUTH CKPBITHIC 3aKOHOMEPHOCTH M TEHJACHIMH, KOTOPBIE MOTYT IIOMOYb CTYIHUSIM
NpUHUMATh 000CHOBaHHBIE perieHns. OHM MOTYT TpeICcKa3bIBaTh, KAaKUe JKAHPHI M CIIEHAPUU MOTYT
UMETh HauOOJIBIINK KOMMEPUYECKUH MOTEHIMAN, ONTHMH3HPOBATH OIOJKET MPOHM3BOJCTBA, a TAKKE
pa3pabaTbiBaTh 3 (HEKTUBHBIC CTPATETMH MapKETUHIA U TUCTPHOYLIUH.

Oco0eHHO BayKHO, YTO ITH aJITOPUTMBI MOTYT aHAJTU3UPOBATH OOJIBIINE 00BEMBI JAHHBIX OBICTPO
1 3 peKkTUBHO, YTO TO3BOISAET CTYAUAM PEarnpoBaTh Ha M3MEHEHUS B PHIHOYHBIX YCIOBHUSAX U BKycax
3pUTENEH.

Takum oOpa3oM, MbI BHAMM, YTO HEUPOCETH HENPENIOKHO H3MEHWIN HWHAYCTPHIO
KuHeMaTorpaduu, nepeocMbICINBas TPAJULMOHHbIE acTIeKThl co3aanus GuibMoB. Bee 310 npuseno k
co3/laHMi0 OoJiee MHHOBAIIMOHHBIX KHHEMaTorpaguueckux IpousBefeHni. OnHako HeWpoceTH He
MOT'YT 3aMEHHUTh TBOPUECKUI T'€HUH YeTOBEUECKIX MACTEPOB UCKYCCTBA.

Benukuii kuHemarorpad, co3gaBaeMblii pyKamH JIIOJIEH, - 3TO MCKYCCTBO, KOTOpoe ObeTcsi B
KaXI0OM KaJpe, ABIIUT B KKIOM MOMEHTE, TJe B KKIOH KaJpOBOHM OETamy 3aKioueHa 4JacTuia
JYIIN, CTPACTU U BJIOXHOBEHHUS.

Kaxneii ¢unbeM - 3T0 TONIOC peXMccepa, aKTEpPOB, CLEHAPUCTOB, W MHOTHX JPYIHX,
paboTaromux BMecCTe, YTOOBI CO37aTh Maruio KHHO. OHHM JapAT HaM BO3MOKHOCTH MEpPEKUBATh
MIPUKITIOYCHHUS, BIIOOIATHCS, IJIAKATh U CMESATHCS, OHH IIOMOTAI0T HaM ITOHUMAaTh MHUp M ce0sl ¢ HOBOM
rITyOUHOM.
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AAPDY3IUAIBIK APAJIACY KE3IHJE YIHIKOMIIOHEHTTIT'A3 JKYUECIHJIET'I
KOHIEHTPAIIMSAHBIH KAHAJI ¥3bIHAbIFbl FOUBIHIIIA TAPAJIYbBI

Ilepoebex Mycnuma 7Kaiicankpizot

2 Kypc mazucmpanmeol,

Canaeea Paiixan Mamaiikpizul

1 kypc macucmpanmeol,

Fornvimu scemexwi: Mykameoenkuizol Benepa
Qusura-mamemamura olibMOAPbIHbIY KAHOUOAMbL, OOYEHM
Abau amvinoazvl Kazax ynmmulk neda2o2ukaivly yHugepcumemi,
Kazaxcman, Anmamur k.

AHHOTaNUs. OpTYpai OacTamkel Kypamarbl YIIKOMIIOHEHTTI Ta3 KOCHAChIHIA H30TEPMJIIK
muddysus kesinae nupy3usuIbIK KaHaa OOMBIMEH KOHIICHTPALMSHBIH Tapalybl KapacThIPBUIAIBI.
"nddy3us-koHBeKUA" aybICybl OPbIH aJaTbhIH Kyienepae AM(y3usubIK kaHan O0MbIHAA CHI3BIKTHIK
eMeC KOHILIEHTpalHsl Tapaslybl Maiia 60aybl MYMKIH €KeH/III KOpCETIreH.

OpTYypii Kypamjaarbl YIIKOMIIOHEHTTI Tra3 KOCHaJapblHIAFbl HM30TEPMUSUIBIK AU(DPY3usTHBI
3eprrey [1, 2] xanmbl MaccaanaMacybl €0yip KYIIEHTETIH KOHIIEHTPAIUSIBIK KOHBEKITUSHBIH Maiiaa
00y MYMKIHAITH KepceTeli. YIIKOMIIOHEHTTI Ta3 Kocmajapbl YLIH Ju(y3UsUIbIK TEHIeylep
KYHECIHIH IIelIiMl aJibIHbII, eKikoji0a omicTeri AU(@y3usnplK KaHal apKbUIbl KOHLIEHTPAIUSHBI
CBI3BIKTBIK €MeC Tapaldy MYMKIHAIrH kepcerti [3]. EH ynkeH MoJekynanblk Maccackl Oap
KOMIIOHEHTTIH OacTamnkpl KOHUEHTPALUSACHl JKOFapblIaFraH CalblH JUQQY3USUIBIK  KaHaJIAaFbl
KOHIIGHTPALUSHBIH CBI3BIKTHIK €MecC Tapanybl Oaiikananapl. lmiHapa KOHIEHTpauus MOHAEpl YIIiH
mud¢y3us TeHAEyIepiH IIenlyAe KOOPAMHATAaHBIH SKCIOHEHIUANAbl Myllenepi Ooxaabl. by
KaHAJJIbIH Y3bIHJBIFBl OOMBIHIIIA KOHIEHTPAIMAIAPbIH ChI3BIKTBIK €MeC TapalyblHa dKeleai, MyH/aa
EpeKIIe apajacy pexumaepi maiaa 6omasmsr [4].

Byn kymbicThIH MakcaTbl "aud@y3us-KoHBEKIUA" aybIiCybl OpBIH alaThlH JIUPQPY3USIBIK
apayiacy Ke3iHJe YIIKOMIIOHEHTTI Ta3 )KYHeCiHeT1 KaHall Y3bIHABIFbI OOWBIHINIA KOHIICHTPAUSIIAP IBIH
TapajyblH 3epTTey OOJBIN TaObUIAIBI.

1-cyperte opTypii 6actankel KoHIeHTpausiapsl 6ap Hy (1)+CO,(2)—-Ar(3) yimKOMIOHEHTTI ra3
Kydheci ymiH aud@Y3USUIBIK  KaHAJIABIH ~ Y3BIHIBIFBI  OOMBIHIIA KOHIEHTPALMSHBIH Tapaybl
kepceruireH. Dy3<<D;,,D;3 *karmainapaa KOHIECHTPAIUSHBIH Tapadybl aUTapIIBIKTall CBHI3BIKTHIK €MeC
6omysl kepek. KapacTelppuibil OThIpFaH Jkyide yimiH auddys3us kdQPUIHEHTTEpiHIH MoHAEpl

kenecigeit: D1,=0,68x 10*m2 cex! D,5=0,149x% 10*m2 cex’! D; = 0,85><10'4M2 cex’!
1 I
1@ %73 ca(z) 073
2@ g e A
c3(2) _;,_‘/ c3(z) R
0.25 - 0.25 —
—_
e = - _—
0 0.05 0.1 0 0.05 0.1
L L
a) 9)
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1=
.q
cq(z) 075
2@ 5
c3(z)
0325
e
-
0 0.05 0.1
L
0)

1-cyper. Hy +CO; — Ar xyifeci yiIiH KaHai Y3bIHIBIFBI OOMBIHINA KOHIIEHTPAMSIIAPBIH Tapanybl. 1 =
298,0 K, L="70,05-10° m, r=3-10° m.
a) 0,369H,+0,604CO, —Ar, 9) 0,594H,+0,406CO, —Ar, 6) 0,786H,+0,216CO, —Ar.

1-cypeTTeH KepiHIN TYpraHIall KaHAJIBIH Y3BIHIBIFBI OOWBIHINA KOMIPKBIIIKBUT Ta3bl MEH
aproH  KOHIEHTPAIMSACHIHBIH  CBI3BIKTBIK ~ e€MecC  Tapainybl  Oaiikamaasl.  KommoHeHTTEp
KOHIICHTPAIUSCHIHBIH KAaHAIIBIH Y3bIHABIFBI OOMBIHIIA Tapallybl Ta3gapAbl apajacThIPYABIH epeKIie
PEXUMICPIHIH KOPIHICIH pacTalbl, al KOHBEKTHUBTI TYPAKCHI3JBIK TPABUTAIMSUIBIK KOHIICHTPAIIHS
KOHBEKIUSCBIMEH Oipre )Kypei.

Ocpinaiiia, 3epTTey KBa3UCTAIMOHAPNBIK H30TEPMIIK YIIKOMIIOHEHTTI AU(QY3USTHBIH
epeKmreniri U Qy3usuIbIK KaHAIIBIH Y3BIHIABIFBI OOWBIHINA KOMITOHECHTTEPAIH KOHIICHTPAIUSICHIHBIH
CBI3BIKTBIK €EMEC Tapaly MYMKIH €KEHIH KOPCETEIi.
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3KOJIOTMYECKHUM POCT: KAK YUEBHBIN KYPC MEHSIET MBIIIJIEHUE
HKOJIBHUKOB

Acanoea Kanwaiim Kanviueena
Meowcoynapoonuviii Ynusepcumem Acmana
Kaszaxcman, 2. Acmana

AHHOTanusA. DTa CTaThsl PACCMAaTPUBAET BAXKHOCTb BHEJPEHUS JIEKTUBHOTO Kypca 10 IKOJIOTUU
B 00pa3oBaTeIbHBIA MPOIECC IS YYEHHWKOB 7 KJaccoB. MBI pacCMOTpPUM CTPYKTYpy Kypca,
OXBaTBIBAIOILYIO IIMPOKUM CHEKTP TEM, OT U3MEHEHHS KJIMMaTa 0 YCTOWYMBOIO NOTPEOUTENBCTBA, U
IPEJOCTaBIISIONIYI0 YHUKAIbHBIE BO3MOXHOCTH Ul aKTUBHOT'O BOBJIEUEHMS YYaIMXCS B pEIICHUE
IKOJIOTHUECKHX TPOOIIEM.

CraTbsl OCBEIaeT YCHELIHBI ONBIT NPOBEAECHUS Kypca, BKIIOYas BHUPTYalbHbIE TYphl IO
3al0BEJHUKAM M IPHUPOJHBIM pe3epBaTaM, INPOEKTHbIE paOOThl, U AKTUBHOE y4yacTUE YYEHUKOB B
HKOJIOTUYECKUX MHUIMAaTUBaX. Taxke MOJHMMAETCs TeMa, B KOTOPOM YUHTEJNsl MOTYT CIPABISATHCS C
npobiieMaMu B peaju3aldy Takoro Kypca U KakKhe TEXHOJIOTMH MOTYT MCIONb30BaThCs s
oOoraieHust 00pa3oBaTeIHLHOrO OMbITA.

KuiroueBblie cj10Ba : 5KOJIOTHS, SKOJIOTHYECKast KYJIbTypa, JJIEKTUBHBIN KypC MO SKOJIOTHH.

Cunraercs, 4To (GOPMHUPOBAHUE 3KOJIOIMYECKON KYJIbTYphl — 3TO E€AMHCTBO PpEIIEHUs Tpex
npoOsieM: IIHPOKOE pa3bsICHEHHE THUOENbHBIX TIOCIHEACTBUNA 3arps3HEHHs Cpelbl OOUTaHUS;
UCIOJIb30BaHUE HKOJOTHMUECKOro IMOAXO0Ja K OpPraHM3allud SKOHOMHMKHM M JPYrMX cdep >KU3HU U
JeATeILHOCTH 001ecTBa; (GopMUpOBaHUe dKoJIOrn4Ieckoro co3nanus [1] . Takum oOpazom, perieHue
HKOJIOTUYECKUX MPOOIEM BCELENIO 3aBUCUT OT PAa3BUTHUS SKOJIOTMYECKON KYJIBTYphl U OCO3HAHHOCTH
yelioBe4yecTBa. Pa3BuTue KylIbTYpPHBIX KauyecTBa B YeJIOBEKa JIOJDKHO HAaUYMHATHCS ¢ paHHuUX Jjer. Ha
CerOJHSAIIHEE BpeMs BO MHOTUX JUCHUIUIMHAX OOpa3oBaHMA MPAKTUKYETCS COBMEIICHUE
€CTECTBEHHBIX HAYK C DKOJIOTHEH.

B paMkax MOCTOSHHO MEHSIOIErocsi oOpa3oBaTEIbHOIO0 KOHTEKCTA, BAXKHOCTh BKIIIOUCHHS
COBPEMEHHBIX U aKTyallbHbIX TeM B yueOHBIH IJJaH CTAaHOBUTCS Bce Oonee siBHOW. B 3Ttom cmere,
HOBBIM 3JIEKTHBHBIM Kypc IO 3KOJOTMH, pa3pabOTaHHBIA CHEIMATbHO JIJIsI YYalluxcsi 7 KIIAccoB,
IpPEeJCTaBIsAeT cO00 NHHOBAIMOHHOE U BIOXHOBJISIONIEE JONOIHEHHE K y4eOHOI porpaMmme.

IIporpamma npenycMaTpuBaeT O3HAKOMIICHUE Y4alllUXCsd ¢ XMMUYECKOM HayKOH B 7-OM Kiacce.
XuMHsI — HayKa dKCIEpPUMEHTaIbHAsA, & UMEHHO ICHXOJIOTHYECKHE ocoOeHHOCTH nerer 12-13 mer —
BBICOKAsl MCCJIEJIOBATENbCKAasl AaKTHUBHOCTh — IIO3BOJIIIOT MpeAaTh pe3yibTaTaM dSKCIEpUMEHTa
WH/IMBUYaJIbHYIO 3MOIMOHAJIBHYIO OKPACKy. 3HAKOMCTBO C XUMHYECKHMH BEIECTBAMH (MHOTHE W3
KOTOPBIX HM3BECTHBI B OBITY), NEpPBbIE CAaMOCTOSITENIBHO IPOJEIIAHHBIE OIBITH  yIOBJIETBOPSIOT
NOTPeOHOCTH YYAIMXCS B UCCIIEOBATENIBCKOM 1E€ATEIIBHOCTH, CIIOCOOCTBYIOT PAa3BUTHUIO MHTEpeca K
IpeaMeTy Ha (OHE SIPKUX SMOIMOHATIBHBIX MEPEKUBAHUH.

JlaHHBIA Kypc MO3BOJIAET aKTyaJlU3HpOBaTh XUMHUECKHE 3HAHMS YYalMXCs, NOTY4YEeHHbIE Ha
ypOKax MpHUPOJOBEICHUS, €CTECTBO3HAHM. Takoil MoaX0/] MO3BOJISIET YMEHBIIUTh NICUXO0JIOTHYECKYIO
Harpy3Ky Ha ydJaluxcs € MOsIBIEHHEM HoBoro mnpeamerta. IlapamnensHo mnpoBoauTcss uzaes o0
UHTETPUPYIOLIEH pPOJM XMMHUU B CHCTEME ECTECTBEHHBIX HAyK, 3HAUMMOCTH 3TOro IMpeaMeTa Jis
YCIIELIHOTO OCBOEHUS €CTECTBEHHOHAYYHBIX AUCIUILIUH.

VY yvanmxcsi GOpMHPYIOTCS 3HAHUS O BEIIECTBAX, KOTOPHIE HAC OKPYKAIOT B TOBCEIHEBHOM
KU3HU. PackppiBaeTcsi poib  XUMHMM B TO3HAHUM TNPHUPOJBI U 0OECIEYeHUM >KHU3HU OOLIecTBa.
VYyamuecs npruoOpeTaroT NepCOHAIbHbIE XUMHUYECKHE 3HAHMS ISl IPAaBUIILHOM OPUEHTALMM B KU3HU
B YCJOBUSAX YXYALIEHHUS OHKOJOTHYECKON o00cTaHOBKH. JlaHHBIH Kypc CHOCOOCTBYET Ppa3BUTHIO
BHYTPEHHEH MOTHMBAllMM YYEHHMKA, IOBBIIIEHUIO HMHTEpeca K U3YUYEHUIO XHMHHU, Pa3BUTHUIO
HKOJIOTUYECKOM KyJIbTYphl yJaluxcs.

Lenu kypca:
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dopmupoBaHre 0a30BBIX MMOHITHN YKOJIOTHH: Pa300p OCHOBHBIX MOHATHH, TAKHX Kak Onocdepa,
’KOCHUCTEMa, OMOpa3HOOOpasue, U APYruX, s MOHUMAHUS CIOXKHBIX B3aUMOCBSI3€H TPUPOIBL.

[lonnmanue skojormueckux npobdsiemM: M3ydeHne OCHOBHBIX 3KOJOTHYECKUX MPOOJIEM, TaKHX
KaK 3arpsg3HeHUe BO3JlyXa W BOJbI, BRBIMUPAHUE BHUJIOB, U3MEHEHHE KJIMMaTa, U pa3paboTka crocoOoB
UX pELICHHUS.

CTuMynupoBaHUE HKOJOTHYECKOTo MblluieHus: O0ydyeHHe ydaluxcsl aHalu3y SKOJIOIMYECKUX
CUTyalluii, BBIABJICHUIO NMPUYMH U CIEJICTBUHM, a Takke pa3paboTKa MPAKTUUECKUX PELICHUH s
YIy4IIEHUs SKOJIOTUYECKONH OOCTaHOBKH.

Pa3BuTHe oTBeTCTBEHHOr0 MoOBeAeHUs: Bocnuranue y ydamumxcst 4yBCTBa OTBETCTBEHHOCTH 3a
COXpaHEHHE OKpYXKAIOILeH cpeibl, MoiAep KaHue SKOIOTUIECKH YUCTOro 00pas3a KU3HH.

CTpykTypa Kypca:

IIporpamma kypca

Tema 1.BBenenue B Kypc

Tema 2. Xumust 1 NOBCEIHEBHASI JKU3HD YEJIOBEKA.

Tema 3. Xumus 1 IpOU3BOJICTBO.

Tema 4. Xumus 1 cenbcKoe X034MCTBO.

Tema 5. Bona.
Tema 6 XuMUS U KOJIOTHS.
Tema 7. Opranusm YyeJoBeKa Kak XUMHYECKast nabopaTopusl.

OcHOBHBIE MOMEHTHI Kypca 3aKJII0YalOTCSl B TOM, YTO KypC CTPEMHUTCS CO3/1aTh y YYaIUXCs MIPOYHBIC
OCHOBBI B JKOJOIMYECKOW TI'PaMOTHOCTH, MPENOCTaBIsAs YIIyOJIEHHOE IOHMMAaHHE KIIIOUEBBIX
TEPMUHOB U TPUHIIUIIOB, TEM CAMBIM CTaBHUT aKLEHT HA 0A30BbIX KOJOTHYECKUX MOHATHSIX.

Pa3nooOpasHple MeTOnbl OOy4YeHHs COYETAlOT B ce0e JICKIMHA, MPOEKTHOW esTEIbHOCTH,
MPAKTUYECKHUX 3aHATUN U SKCKypCUil 00ecreunBaeT pa3sHOCTOPOHHEE 00ydeHHUE, TIO3BOJISIS yJaIuMCs
OCBanBaTh MaTepuall B Pa3IMUHbIX KOHTEKCTaX. POKYyC Ha NPAaKTUYECKUX pe3yJbTaTax CTaBUT CBOEH
LEJIBI0 HE TOJIBKO Tepeady TEOPEeTHUYECKUX 3HAHWW, HO M CTHUMYJIMPOBAHHME YYAIIMXCS K aKTHBHOM
POJIM B PELIEHUN SKOJOIMUYECKUX MPOOJIeM Yepe3 ydacTue B IPOEKTaxX U UCCIIEIOBAHUAX.

@®okyc Ha MPAKTUYECKHE 3aHATUS M SKCKYPCHUU, HAIPABJICHHBIC HA BOBJICUCHHE YYAIIUXCS B
peasibHble CLIEHApUU ITOMOTal0T YYEHUKAM B Pa3BUTHUU SKOJIOTMYECKON KyJIbTYphl, KOTOpasl BKJIIOYAET
B ce0sl MOCeLIeHNE MPUPOAHBIX 3alIOBETHUKOB, y4acTHE B MPOEKTAX MO YIYYIICHHIO MECTHOU Cpebl U
IIPOBE/IEHUE IKCIIEPUMEHTOB, IEMOHCTPUPYIOIINX SKOJIOTNYECKHE IPOLIECCHI B JEHCTBUM.

B nononHeHue K ycnemiHoW peajnu3allid 3JEKTUBHOTO Kypca IO 3KOJOTMU ISl 7 KJacCoB,
yueHHMKH 1KoJbl-muuei Nel5 ropona AcraHa moja HalldM pyKOBOJICTBOM YYacTBOBAJIM B pa3IMYHbBIX
HKOJIOTHYECKUX YeJUICH/IKaX, (opymMax M HHHUIMATHBAX, YTO JOIMOJHHUTEIHHO MOMYEPKHYIO HX
BOBJICYEHHOCTb B INPOOJIEMAaTHKY COXPAaHEHHsI OKpYXarolled cpeibl. YUEHUKH NPHUHSIN ydacTue B
9KOJIOTMUECKOM YeJUIeHJKe «3eneHblii YesuleHk», HalpaBiIe€HHOM Ha CHW)KEHHUE HCIOJIb30BaHUs
IUIACTUKOBBIX M3J€IMA B IOBCEAHEBHOM JKM3HU. OTO MpPHUBEIO K 3aMETHOMY CHIKCHHIO
HCIIOJIb30BAaHUs OJIHOPA30BbIX IIJIACTUKOBBIX TOBAPOB B ILIKOJIE.

Hexortopsble yJanmecst co31ainy 3KOI0IMYeCKHi Ki1yO BHYTPHU LIKOJIbI, OPraHU30BbIBasi BCTPEUH,
oOcyxaasi Tekyliue npoOsieMbl M pa3padaThiBas HOBBIE MPOEKTHI MO OXPaHE OKPYXKAIOUIeH cpesbl.
Taxxe, ObUIM MOJ Halllel MHUIMATUBOM YYEHMKH IMPOBEJIM CEPUI0 SKOJOTMUECKHX MEpOINPUSTHHA B
paMKax IIKOJBbHBIX M BHELIKOJIBHBIX Meponpusituii, Harnpumep, "[lenp 3emmn", "Uucteiii Bo3gyx -
3noposbe LlIkonbl", mpuBliekas BHUMaHUE YICHUKOB U POJUTENECH K BOIPOCAM HKOJIOTHH.

VYdacTie YYeHHKOB B pa3jMYHBIX SKOJOTMYECKHX YeJUICHIKaX, (opymMax U HHHIMATHBAX
JIOMIOJTHUIIO UX 00y4€HHE Ha 3JIEKTUBHOM KYypCe 10 3KOJIOTUHU. DTHU OIBITHI HE TOIBKO MOTYEPKHYIH UX
aKTHBHOE BOBJICUEHHE B DPEUICHHWE HKOJOTHYECKUX TMPOOJIEeM, HO W TOATBEPAMIN HX TOTOBHOCTH
NPUHUMATh OTBETCTBEHHOE YYacTHE B CO3/IaHUM YCTOMUUBOTO OYAYIIETO.

[IpoBeneHue 31EKTUBHOTO Kypca IO AKOJIOTUU CTOJIKHYJIOCH C OINpeNeeHHbIMU TPYAHOCTSIMH,
HO KaXk/1asi U3 HUX OblIa MPeoI0eHa C TROPUYECKUM U PELIUTENbHBIM OX010M. DTH MPOOIEMBbI JIHIIh
MOMYEPKHYIM BaXHOCTh THOKOCTM U ajanTalud B oOpa3oBaTebHOM IpoOIlecce, a Takxke
NOTUYEPKHYIM, 4YTO Ja)Xe OrpaHUYCHHbIE pECypCchl HE MEIIAIT CO3JaHui0 3((EKTUBHOIO U
yBIIEKaTeNbHOr0 oOydvaromero. OTpaHUYEHHBIM JOCTYN K 3KOJIOTMYECKUM YYEeOHBIM pecypcam u
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MaTepuajgaM IMOATOJIKHYJIO Hac MCIOJIb30BAaTh OHJIAMH-pECypChl, NMPUBJIEKas HHTEPaKTUBHbIE BEO-
CalThl, BUACOYPOKU U BUPTYaJIbHbIE JEKIMU AJI1 00OTallleHUs] MaTepuaa.

Tpynnoctn B mnpoBeaeHHHM 3((PEKTUBHONW OLIEHKH 3HAHUM M MOHUTOPHHIE IIpOrpecca Mbl
UCTOJB30BaJM Pa3HOOOpa3Hble METOJbl OLIEHKH, BKJIIOYas MHOPT(OIMO MPOEKTOB, HK3aMEHbl U
00paTHYIO CBS3b, YTOOBI OTYUYUTH KOMIUIEKCHOE IIPEJCTaBICHHUE 00 ycrexax yJaliuxcs.

Msbl npeojonend TPYJHOCTH B OpraHM3allud 3KCKYpCHMH B CBSI3U C  OIOKETHBIMHU
OTpaHMYEHUSIMU TEM, OPIaHM30BBIBATM BHUPTYyalbHbIE HKCKYpPCUHM C HCIIOJIb30BAaHUEM OHJIANH-
pecypcoB M TOCTEBBIX  JIEKIMH  dKoioro. HekoTopele  3alOBEIHUKH,  yIpaBisieMble
MIPUPOIOOXPAHHBIMU OpPraHU3alUsAIMU, NPEIOCTABIAIOT BUPTyaJbHBIE TYpbl Ha CBOUX BeO-cailTax.
Hanpumep, The Nature Conservancy MoxeT IpeaocTaBiaTh o jo0HbIe pecypebl. National Geographic
MHOTJIa TIPEJOCTABISET BUPTYaAJIbHbIE TYPbl U MYJbTUMEIUUHBIN KOHTEHT O pa3IMYHbIX 3alI0BEIHUKAX
U NPUPOAHBIX pE3epBaTax B paMKax CBOMX IPOEKTOB M MCCIEAOBAHMN. YKa3aHHbIE OpraHU3alluu
3HAYUTENIFHO OOJICTYMIM Hamly pa0oTy. YUEeHHMKH ObUIM BIOXHOBJIEHBI W OOCYAWJIA O CO3JaHUHU
aHAJIOTMUYHBIX TypoB B Ka3axcraHe.

DNEeKTUBHBIM KypC TIO JKOJOTUH TPEACTaBIsET COOOM 3HAYMMBIM Imar B OOECIeUeHUH
00pa30BaTeNIbHOW MPOrpaMMbl, OPHUEHTUPOBAHHOM Ha peaJbHbIE BHI30BHI HAIETO BPEMEHHU.
CosHarenbHOe (POPMUPOBAHHME SKOJIOTMYECKOM KyJIbTYpBI Cpeld ydalluxcs B 7 Kiaccax IOMOMKET
CO3/1aTh HOBOE IIOKOJIEHUE, TOTOBOE HE TOJBKO IOHMMAaTh, HO M aKTHUBHO y4aCTBOBaTh B PELICHUU
HKOJIOTUYECKUX NTPOOJIEM HAIIETO MUPA.

Cnucok JuTepaTrypbl:
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COBEPHIEHCTBOBAHUSA CUCTEMbI HASHAYEHUSA TOPOKHbBIX PABOT HA
OCHOBE HHCTPYMEHTAJIBHOI'O OBCJIENOBAHUA

baiumemuposa Aiivim [lanusapoena
Maeucmpanum 2 kypca,

HAO «Topaiievipos Ynueepcumemy,
Kaszaxcman, e.Ilasnooap

B craTbe mepeuncieHbl acTeKThl TUAarHOCTUKU M OLIEHKH COCTOSIHUS Jopor. PaccmarpuBarorcs
3a]a9d W UENU CUCTEMBI IUArHOCTHKH M OICHKH COCTOSIHUS aBTOMOOWJIBHBIX Jopor. OmHChIBarOTCS
PEKOMEHIAINU IO TUATHOCTHKE M OLEHKE MEPBUYHBIX U BTOPUYHBIX JOPOT MO 0OBEMY BBITOJIHEHUS
paboT, BBIMOJIHEHUIO BUJCOCHEMKH aBTOMOOWIBHBIX JOpPOT, O0pabOTKe [aHHBIX, IOCKOJIbKY
uHbopMallys, TOJyYeHHass Ha OCHOBE JMAarHOCTUKM M OLEHKU COCTOSHUSA JIOPOT, CIIYXKUT JUIs
(GbopMHUPOBAHUA U CHUCTEMATHYECKOrO OOHOBJIEHHUS aBTOMAaTHU3UPOBAHHOIO CIHCKAa aBTOMOOMIIBHBIX
JIOpOT.

KitoueBble cnoBa: aBTOMOOWIBHBIE JOPOTH, ACHEKThl JHATHOCTUKH, OIICHKA COCTOSIHUS,
BUJICOCHhEMKA Ha JOPOTrax, aHAJIU3 COCTOSHUS aBTOMOOMIIBHBIX JOPOT.

ABTOMOOWIJIbHBIE JTIOPOTH-3TO KOMIUIEKC HHXEHEPHBIX COOPY)KEHUU, MpeJHa3HAYCHHBIX MIJIs
OeCIPeIsITCTBEHHOTO KPYIIIOCYTOYHOTO TPOITYCKa TPAHCIIOPTHBIX CPENICTB C pACUETHBIMU HArpy3KaMu
¥ CKOPOCTSIMH B JTFOOBIX KIIMMAaTHYECKUX U TIOTOIHBIX YCIOBUAX U B JII000E BpeMs Toja.

CucremMa [HUarHOCTUKU SIBISIETCS HEOOXOIUMBIM DJIEMEHTOM YIIPABICHHUS HAJAC)KHOCTHIO
AJIEMEHTOB JOPOKHOM CEeTH MO CHTHajlaM O COCTOSHUMU. Eclii B OTBET Ha CHUTHal1 OTKas3a IO
TPAHCIOPTHO-KCILTYaTallMOHHBIM MapaMeTpaM CHCTEMa YIPaBJICHHUS MCKIIIOYAET YYacTOK JOPOTU U3
nporecca (GyHKIIMOHUPOBAHUS, TO MPOUCXOAUT U3MEHEHHE BHYTPEHHEH CTPYKTYpHI, IepeHacTpOrKa
PEKUMOB JKCIUTyaTallud aBTOMOOWIBHON noporu. Ho mis pemenust takoil mpoOiaeMbl HEOOXOIUMBI
YIPaBJISIONINE CUTHAMBI, YKa3bIBAIOIINE HAa HEeUCIpaBHOCTU ((pusznueckue d3PQGEeKThl ¢ OnpeneaeHHON
BEPOSTHOCTHIO), YTO COKpalllaeT Bpems pa3pabOTKH CHUTHaNa, KOHTPOJIUPYIOUIETO HAJEKHOCTH, YTO
o0ecrneyrBaeT O4YeHb BHICOKYIO Ha/IEKHOCTh U OTKa30yCTOMYUBOCTb.

CHCTEeMHBII MOHUTOPHUHT SIBJISICTCSI OCHOBOW YIIPABJICHUS COCTOSTHUEM aBTOMOOWIIBHBIX JIOPOT H
UCXOJMHOW 0a30ii nmns 23(PQPEKTUBHOTO UCIOIB30BAHUS CPEJACTB M MATEPUAIBHBIX PECypCOB,
HAMPABICHHBIX HA PEKOHCTPYKIUIO, PEMOHT U COJIep >KaHKe JOPOKHOU CeTH.

lenpto NHAarHOCTUKM W OLIEHKH COCTOSHUSL aBTOMOOWJIBHBIX JOPOT SIBISIETCA MOJNydeHUE
MIOJTHOH, TOCTOBEPHOW W OOBEKTHBHON MH(POPMALMU O TPAHCIOPTHO-IKCILTyaTAIIHOHHOM COCTOSTHUU
JIOpOT, YCIIOBUSIX WX PAOOTBI M CTETICHH COOTBETCTBUS KOHKPETHBIX IOTPEOUTEIIBCKUX CBOWCTB,
XapaKTePUCTHK ¥ IMapaMeTPOB TPEOOBAHUSM JTBUKCHHS.

OOmiasi oleHKa KayecTBa M COCTOSTHUS aBTOMOOWIIBHBIX JTOPOT TPOBOAUTCS IO TMOKAa3aTessM
MOTPEOUTENHCKUX CBOWCTB, O0ecnevYnBaeMbIX (DaKTHUECKUM YPOBHEM COJIEP:KaHUSI IKCIUTyaTalluH,
reOMEeTPUYECKUMH MTapaMeTpaMu, TEXHUUECKUMHU XapaKTepUCTUKaMU, 00yCTPOMCTBOM U MH)KEHEPHBIM
00opynoOBaHUEM.

[To 06beMy BhITIONIHEHUS PAOOT Pa3NTUYAIOT TUATHOCTUKY U OLIEHKY COCTOSTHUS I0POT':

- IEPBUYHBIN;

- IOBTOPHBIN.

[Ipy mepBUYHON AMATHOCTHKE OOBIYHO M3MEPSIETCS M OLIEHUBACTCS BECh KOMIUIEKC 3aJaHHBIX
napaMeTpOB U XapaKTEPUCTUK COCTOSIHUS JTOPOKHOTO U TPAHCTIOPTHOTO MOTOKA.

[Ipy MOBTOPHOI JAMATHOCTHKE - TOJIBKO TMEpEeMEHHbIE, KOTOpbIE BKIIOYAIOT MPOYHOCTH
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TOPOXKHOM OJEXKIBI, NPOAOJIBHYI0O M TONEPEYHYIO TJIAAKOCTh (IIIyOMHY TIpOE3Ked dYacTH),
IIEPOXOBAaTOCTh MOKPBITUS M KaYeCTBO CIEMJICHUS, XapaKTEepPUCTUKH TPAHCIIOPTHOIro motoka. Takke
IpU TOBTOPHOM [HAarHOCTUKE W3MEPSAIOTCS M OLCHUBAIOTCS IOCTOSHHBIE MapameTpsl U
XapaKTePUCTHKH, U3MEHEHHBIEC B TIPOIIECCE PEMOHTA HITH PEKOHCTPYKIUH. [Ipr HE0OX0TMMOCTH MOTYT
OBITh M3MEPEHBI M OIEHEHbI OTACIbHBIC TPYNIBl WIM KOMOWHAIIMHM TOCTOSHHBIX M TMEPEMEHHBIX
napaMeTpoB U XapaKTEPUCTHK.

JIMarHocTHKa, peryasipHO BBIIOJIHSAEMas B TEUCHHE BCETO CPOKA IKCIUTyaTallii aBTOMOOMIIBHBIX
JI0pOT, pacrpeiensieTcsl B 3aBUCUMOCTH OT YCJIOBHM BBITIOJIHEHUS paboT:

- TOJIHOE, B XO/€ KOTOPOTO MPOBOJIUTCS ONPEICIIEHHE BCEro KOMIUIEKCA YCTaHOBJIEHHBIX
mapaMeTpoB M XapaKTEPHCTUK COCTOSHUS  aBTOMOOWJIBHBIX  JOPOT  JJIsI  YCTaHOBIJICHUS
NEPBOHAYAIBHOTO (DAKTUYECKOTO TEXHHUYECKOTO YPOBHS M YCIOBHMU AKCIUTyaTallUM U CPAaBHEHUSC
HOPMAaTUBHBIMU TPeOOBaHUSIMU;

- IpUeMHas, B X0JIe KOTOPO Mocie MPOBEICHUs TOPOKHBIX paboT MPOU3BOAUTCS OIpe/IeNicHUE
BCET0 KOMIDIEKCA MapaMeTPOB, YCTAHOBJICHHBIX IPH BBOJE aBTOMOOMIIBHBIX JOPOT B AKCILTYaTaIHIoO;

- IJIAHOBBIE, B X0JI€ KOTOPHIX OMPEAEISIOTCS TOJBKO MEpPEMEHHBIE TTapaMeTPbl COCTOSHUS JOPOT
Y 9KCIUTYaTallMOHHBIE XapaKTEPUCTUKHU, HAIPUMED, MPOJOIbHAS TTIaJAKOCTh HOKPBITUS, KOAPPHUIIUEHT
CIETUICHUS, TOBpEXIeHUE (IePEKThI) TOPOKHOTO MOKPHITUS ,KOIPPUIIMEHT MPOYHOCTH JOPOKHOTO
COOpyXeHHs ([0 pe3ynbTaTaM aHaju3a TJAJAKOCTH U COCTOSHUS JOPOKHOTO TOKPBITHUS MOYHO
BBIOOPOYHO OIpenensiTh Ha YydacTKaX, TpeOYIOIMX BBIOPAHHOIO PEMOHTa WJIM BPEMEHHOIO
OrpaHUYEHUS JIBIXKEHUS ). TIOBPEXKICHUI), ONpeieNIieHHe TEKYILETO TPaHCIOPTHO-3KCILTyaTallAOHHOTO
COCTOSIHUSI aBTOMOOMJIBHBIX JIOPOT C LIEJbIO OINpEeNeeHUs] MOTPEOHOCTH B PEMOHTHBIX paboTax u
OOHOBJIEHHUS 0a3bl JAHHBIX JI0POT;

- Creuuanu3upoBaHHBIM, B XO0J€ KOTOPOTO IPOBOJUTCS OINpEeNieHne TaKOro KOMILIeKca
napaMeTpoB M XapaKTEPUCTHK COCTOSHUS aBTOMOOWJIBHBIX JOPOT, TPEOYeMBIX JJIsi BBISBICHUS
MPUYHH HECOOTBETCTBHSI YCTAHOBICHHBIM TPEOOBaHUSM.

JlaHHBINA BHUJl TUAarHOCTUKU PEKOMEHIYeTCS MPOBOJUTH HA YYacTKaX, MPEAHA3HAYCHHBIX IS
KalUTaJbHOIO PEMOHTAa WM PEKOHCTPYKLHMU aBTOMOOWJIBHBIX JOpor. JlMarHoCTMKa COCTOSHUS
aBTOMOOWJIBHBIX JIOPOT BKJIFOYAET B C€0sI OCHOBHBIE 3TAIbl, KOTOPBIE BHITOIHSIIOTCS PETYISIPHO:

- IOJITOTOBUTEIIbHBIC PA0OTHI;

- TIOJICBBIE MCCIIEI0OBAHMS,

- KamepanbHas 00paboTKa MoJydeHHOW HH(pOopMaIuu;

- ohopMIIEHHE OTUYETHBIX MaTEpUAIOB.

Jnst yckopeHusi pabOTHI JIOMYyCKaeTCd OOBEAMHEHHE OTACIBHBIX JTAroOB (ITOATOTOBUTEIIHHBIC
paboThI U TIOJIEBBIE TPOBEPKH, MOJIEBBIE IPOBEPKU U 00pabOTKa MOITyuYeHHON HH(OPMAITUH).

Ilepen HayaoM BBIMOJHEHUS MOJEBBIX PadOT MPEACTABUTENN 3aKa34MKa WM BJaJelbla J0pOTU
BIIpaBe BHIOOPOUHO OCMOTPETh JIOPOKHBIE J1a0OpaTOpUH, MpeAroyiaraéMble K HCHOIb30BAHUIO, IS
MIPOBEPKU HAJU4YUS B UX COCTaBE IMArHOCTHUECKHUX MPHUOOPOB U 00OpYyIOBaHUS, HEOOXOIUMBIX IS
BBITIOJIHEHHSI pabOT, yKa3aHHBIX B TEXHUYECKOM 3a/IaHUM, CBUAETENBCTB 00 MX ocMoTpe. MecTto
IIPOBEPKHU COTJIACOBBIBAETCS C MPEICTABUTENIEM 3aKa3uuKa.

Hexotopble BHIBI AMAarHOCTMYECKUX DPAOOT, HE 3aBUCAIIME OT TEMIEPATypHBIX TpeOOBaHMMN
(ompeneneHre MIMPUHBI YKPEIUICHHONW MOBEPXHOCTH, OINpEAeNiEHUe WHTEHCUBHOCTHU, OMpEeeeHHe
MPOJOJBHBIX CKJIOHOB M BUJUMOCTU MOBEPXHOCTH, PAJIUYC KPUBBIX B IUIaHE), MOTYT MPOBOAUTHCS B
3MMHUX YCJIOBUSX MPH HAIMIUN TEXHHUECKOH BO3MOKHOCTH NMPUMEHSIEMOT0 000py/I0BAHUSI.

BuaeocheMKy aBTOMOOMIIBHBIX JOPOT CIIEAYET BBINOJHATH B IPSIMOM HAIlpaBJICHUH JBH)KEHUS, a
Ha y4acTKax JIOPOr' C pa3/IeMTENbHOM MONI0CON — B 0OpaTHOM HAlpaBJ€HUH, B CBETJIOE BPEMs CYTOK,
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pu OJaroNpHUSTHBIX MOTOMHBIX YCIOBUSX. YTOJ, pa3Mep M 4YacTOTYy 3alMCH KaJIpPOB BUICOCHEMKHU
HE00X0IMMO MOA0MPATh TAKMM 00pa3oM, YTOOBI ObLTa oOecrieueHa YyeTKasi UASHTH()UKAIUS BUTUMBIX
Ie(QEeKTOB MOKPHITUSL (OTKPBITHIE TPEIIMHBI M TPEIIUHBI, SIMbl, PEMOHTHBIC KapThl) M HAJIKCEH Ha
JOPOKHBIX 3HaKaX. JlaHHBIE BUICOCHEMKH JIOJDKHBI OBITh IMPEIOCTABJICHBI 3aKa34MKy B OJHOM W3
IIUPOKO HCIIONB3yeMbIX (opMaToB 1UOO COBMECTHO CO CICIHATU3UPOBAHHOW MPOTrpamMMoOin
MPOCMOTpa BHUACOCHEMKH. [Ipu mTpocMoTpe Kaxknas BHUACOKaApa AODKHA OBITh TpHBsI3aHA K
KUJIOMETPY HCIIOJIb30BAHUSA W, TIPU HEOOXOAMMOCTH, K TeorpadMyecKuM KOOpAMHATAM. 3aKa3zduK
paboT MOKET MPEIBSBIATH IOTIOTHATEIBHBIC TPEOOBaHUS K OPMATY U KAUECTBY BUICOCHEMKH.

Ha nBYXMOJIOCHBIX U TPEXMOJIOCHBIX JOPOraX BHICOCHhEMKA JOJDKHA MTPOU3BOIUTECS B MPSIMOM
HAIpPAaBIICHWH, 2 HA MHOTOTIOJIOCHBIX — B IPSAIMOM U 00paTHOM HAIPaBICHUSX.

Jlyis y4acTKOB aBTOMOOWJIBHBIX JOPOT, HE MOAKIIOUYEHHBIX K OCHOBHOM CETH aBTOMOOMIJIBHBIX
J0pOT, BCE M3MEPEHHS ]ISl JMArHOCTHKH JIOPOT MOTYT OBITh BBINOJIHEHBI C MOMOIIBIO TPUOOPOB,
BKITIOYCHHBIX B TOCYIaPCTBEHHBIH PEECTP CPEICTB M3MEPEHHA, B TOM YHCIIE B COCTaBE JOPOXKHBIX
1ab0paToOpHid, YTO JOJDKHO OBITH YCTAHOBJICHO B TEXHWYCCKOM 3a/IaHWM HA BBIMOJIHECHHE PabOT IO
JTUArHOCTHKE.

Bce ucxonnple NaHHBIC, TOTYyYEHHBIC CPEICTBAMU H3MEPEHUH HAa OOBEKTE JAMATrHOCTUKUUIU
NPOTOKOJIUPYEMbIE B XOJI€ BH3YaJIbHOTO OCMOTpa B TIOJIEBBIX JKypHallaX, HMMEIOT CTaTyC
HE0OpaOOTaHHBIX JAaHHBIX.

KamepanpHass 00paboTka JaHHBIX MPEACTaBISET COOOM CHCTEMATH3alMI0  ITUPPOBBIX
U3MEpEeHul, MPOrpaMMHYI0 00pa0OTKY M TPUBECHUE MONYUYCHHBIX MOKa3aTelield B AMHBIC IIKAJIBI,
pa3Mepsl U GOPMBI.

ABTOMaTH3UpOBaHHAsE 00pabOTKAa UCXOMHBIX JIAHHBIX JOPOXKHBIX JTA00pATOPHIA, BHITYCKAIOLIHX
cepTU(UIIMPOBAHHBIC TPOTPAMMHBIC TPOJIYKTHI SBISCTCS CaMbIM  IPEIIIOYTHUTEIBHBIM. [Ipn
00paboTKe MCXOIHBIX JAHHBIX HEOOXOAMMO YUHTHIBATH PACIIOIOKECHUE ydacTKa JIOPOTH, K KOTOPOMY
OTHOCSITCS OTH JIaHHBIC, C YYETOM MPSMOTO W OOpaTHOTO HAIpPaBJICHHS IOJOCHL. Bce 3meMeHTHI
UCXOJHBIX JIaHHBIX COINPOBOXIAIOTCA Teorpauyeckordl TNPUBS3KOW M JAaTOM WX TOJTYYCHUS
(M3MepeHus B MOJIEBBIX YCIOBUSX).

[To pe3ynbraTaM JHArHOCTUKH W OIICHKH COCTOSIHHSI JIOPOT B IIPOIIECCE IKCIUTYaTAIlH BBISBIISIOT
YY4acTKH JIOPOT, HE OTBEYAIOIIMEe HOPMATHBHBIM  TpPEOOBaHHWSIM K WX  TPAHCIOPTHO-
AKCIUTYyaTaIlMOHHOMY COCTOSTHUIO M, PYKOBOJCTBYSCh HOPMAaTUBHBIM TOKyMeHTOM «Kiaccudukanus
paboT 1Mo PEMOHTY ¥ COACPKAHUIO aBTOMOOMIIBHBIX JOPOT OOIIEro MOJIb30BAHUSY», ONPEICIISIOT BUIBI
M COCTaB OCHOBHBIX pa0OT M MEPONPHUSITHH 1O COACPIKAHUIO, PEMOHTY M PEKOHCTPYKIIHH C IENBIO
MOBBIIICHHS KX TPAHCIIOPTHO-IKCILTYaTAIIMOHHOTO COCTOSTHUS JI0 TPEOYyEeMOT0 YPOBHSI.

Pe3ynbpTaThl MUATHOCTHUKKA W OIICHKH JIOPOT SIBISIOTCS NPEANPOSKTHBIMH MaTepualaMu U
MHPOPMALIMOHHON 0a30il u1g pa3paOOTKHM B YCTAHOBJIEHHOM MOPSAKE NMPOEKTOB PEKOHCTPYKLUH,
KaluTaabHOTO PEMOHTA, PEMOHTA U COJEPKaHUS HCIOIb3yEeMbIX JOPOT.

B oTmenpHBIX citydasx, peayCMOTPEHHBIX B HOpPMaTHBHOM JokyMeHTe«Kitaccudukamnus padbot
10 PEMOHTY M COJICPKAHHIO aBTOMOOWJIBHBIX JIOPOT OOIIETo ITOJIb30BAHHSY, JTOITYCKASTCs B3aMEH
mpoekTa pa3paboTka CMETHOW JOKYMEHTAIlMM Ha PEMOHT M COJIEp)KaHUE JOpPOT Ha OCHOBAaHUU
PE3yIbTAaTOB TUATHOCTUKU U OLIEHKHU UX COCTOSTHHMS.

Cnucok Jureparypsbl:

1. Kanumer A.H. JlmarHoctuka aBTOMOOWIBHBIX JOPOTHM HA3HAYCHHE PEMOHTHBIX
MepornpusaTuii: Yueb.mocodbue. Boponex, roc. apx.-ctpout, yH-T. Boponex,2004.
2.  Kerukua B.U.,JOmkos B.C.Bubpo aumarHoctrka JOPOXKHBIX KOHCTPYKIIUH ¢ PUMEHEHUEM
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COBPEMEHHBIE METO/bI IIOBBIINEHUSA SHEPTO®P®EKTUBHOCTHU B
CUCTEMAX OTOIUVIEHUSA, BEHTWJIAIUU U KOHANIIMOHUPOBAHUSA BO31YXA

Jlapvioaee Epnap Azamamynv

Cmyoenm 2 kypca

AYIC (Anmamunckuti Ynueepcumem Suepeemuru u Ceszu)
Kaszaxcman, 2. Anmamut

Beeoenue

CoBpeMeHHbIE BBI30BBI B 00JIACTH U3MEHEHUS KJIMMaTa U 3KOJOTMYECKOM YCTOWYMBOCTH CTABAT
nepe]] HaMH 3a/1a4y MOWCKa MHHOBAIMOHHBIX PEIICHHUH ISl yMEHBIICHHS BO3ICHCTBHSI YEJI0BEYECKOM
JesITEILHOCTH Ha OKPY)KAIOIIYI0 Cpeay. B 3TOM KOHTEKCTe, BHUMAaHNE YUEHBIX 1 HHXEHEPOB BCE Yalle
oOpaiaercsi K CUCTeMaM OTOIUICHMS, BEHTWISLUU U KOHAULIMOHUpoBaHus Bo3znyxa (OBKB) — chepe,
KOTOpasi UTpaeT KIIYEBYIO POJIb B SHEPronoTpedaeHuu 3aaHuil. DPPeKTuBHOE ypaBieHUE TEIIOBOU
M SHEpreTHYecKoi Harpy3koi B cuctemax OBK cTaHOBHUTCS HEOTHEMIIEMBIM 3JIEMEHTOM CTPATETUH 110
COKpAIICHHIO BEHIOPOCOB MAPHUKOBBIX T'a30B U 00ECTICUCHHUIO YCTOMYMBOCTH HaIero odmiecTsa. B aToit
CTaTh€ MBI  PacCMOTPHUM  COBPEMEHHbIE  METOJbl,  HANpaBJICHHbIE  HAa  MOBBIIICHHUE
sHeprodddextuBHocTH B cucteMax OBK, 1 ux akTyaJlbHOCTh B COBPEMEHHOM MUDE.

Axmyanvsnocms npoonemut

Cuctempl OBKB noTpebnsitoT 3HauMTENbHOE KOJMYECTBO JHEPrUH, BHOCA CBOW BKJIAJI B
BBICOKHI YpOBEHb HHEpPromnoTpedieHuss U BbIOpocoB B atMocdepy. C yBeIWYEeHHEM TOpPOACKON
3aCTPOMKM W POCTOM UYHUCJIA 3JaHUH C MOCTOSIHHBIM BO3AYIIHBIM OOMEHOM, OJHEpreTHYecKas
spdextuBHOCT,  cucteM  OBK  craHoBuTCS ~ mpHOpUTETHOM — 3amadei. [ToBrieHue
SHEProdPPEeKTUBHOCTH B STOW OOJIACTH HE TOJIBKO ITOMOTAaeT CHM3WTh HETAaTHMBHOE BO3/CHCTBHE HA
OKpY’KaloIIyI0 Cpely, HO U MOXET 3HAUUTENIbHO CHHU3UTh PACXOAbl HAa SHEPTUI0 IS KOHEYHBIX
M0JIb30BaTENEH.

CoBpeMeHHbIEe METO/1bI MOBbIIIEHUS FJHeProdPPeKTHBHOCTH .

1. YMHoOe ynpaBjieHHe CHCTeMaMH B CHCTeMax OTOIUJIEHUSI, BEHTHJISIIMU ©
KOHIMI[MOHUPOBaHUs Bo3ayxa: PeBosonus B 3Heprodgp¢peKTHBHOCTH.

OcHogbl yMHO20 ynpaeieHus. YMHOE YIPaBIECHHE CUCTEMAaMHU — 3TO KOHIENIMS, KOTOpas
MEPEHOCUT YIIpaBJICHUE OTOIUIEHUEM, BEHTWIALMEW M KOHAMIMOHHUPOBAaHHUEM BO31yXa Ha HOBBIN
YPOBEHb, MHTETPUPYS TEXHOJOTMH HCKyccTBeHHOro wuHTeiuiekra (M) m anropuTmbl MammHHOTO
oOyuenuss (MO) B mnoBcenHeBHYIO nesTenbHOCTh cucreM OBK. DTa HoBaTopckas MeTOAMKA
HaNpaBJICHAa HAa CO3JaHME YMHBIX, AJaNTUBHBIX CHCTEM, KOTOpBIE CIOCOOHBI pPEarupoBaTh Ha
M3MEHSIONIMECS YCIIOBHSL B peaJbHOM BpeMeHH, obecreunBas KOMGOPT B IIOMEIICHUH H,
OJTHOBPEMEHHO, MUHUMU3HPYSI TOTpeOIeHNE YHEPTUH.

[IpuHuunsl padorsl €EMHOro empasiaenus. COop u aHanu3 JaHHbIX: CHcTeMbl YMHOTO
VYnpaBneHuss HAYMHAIOT cOOp JAHHBIX U3 PA3IUYHBIX HCTOYHHMKOB, TAKUX KaK JAaTYUKU TEMIIEPATypBHl,
BJIQXKHOCTH, aTMOC(EepHOro naBiieHus U Jake HMHGOpMalMu O NPUBBIYKAX MOJIb30BaTeieil. Otu
JaHHbIe oOoramarTcs HHQopMaIei o Moroje 1 BpeMEeHHU CYTOK.

HckyccTBeHHBIH MHTENJIEKT M MalluHHOe o0ydeHue: CoOpaHHbBIE JaHHBIE MOABEPrarlOTCs
aHAJIM3Yy C WCIOJIb30BaHWEM anTopuTMOB VckycctBenHoro MuTennekra m MamuaHOro OOydeHus.
OTH aJdropuTMbl CIOCOOHBI BBISBIATH 3aKOHOMEPHOCTH, NPOTHO3MPOBATH M3MEHEHUs BHEIIHHUX
(akTOPOB M ONTHMU3HPOBATH MTAPAMETPHI PA0OTHI CUCTEMBI.

AnanTtuBHOe ynpapieHue: Ha ocHOBe aHanm3a JaHHBIX CHCTEMa NMPUHMMAET pPELICHUs 00
ONTHUMAJbHBIX MapaMeTpax padoThl, TAKMX KaK TeMIlepaTypa, BIaXXHOCTb U CKOPOCTh BEHTHJIALIMU.
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OTu peleHusl TMHAMUYECKH aJanTHPYIOTCS K M3MEHSIOLIMMCS YCIOBUSM, TAKUM KaK W3MEHEHUE
KJIUMaTa, CE30HHBIE MEePEXO0/Ibl M MPUBBIYKU MOJIB30BATENICH.

OnTummsanusi 3Hepronorpedsenusi: Cucrema VYMHOro VYmpaBieHHS CTPEMHUTCS K
MUHUMU3ALWN W3IUIIHETO MOTpeOaeHus sHeprud. OHa aBTOMATHYECKU PETYIUPYET MHapaMeTphl
paboTHI CUCTEMBI B PEAJIbHOM BpeMEHH, u30eras rnepepacxojia dsHeprun u ooecrneunBas 3¢HeKTuBHOE
HCII0JIb30BaHUE PECYPCOB.

Boiroasl yMHoro ynpasJjeHusi. DHeprodppekTuBHOCTh: OHON M3 KITFOYEBBIX BBITOJ] Y MHOTO
VYnpasneHus sBiseTCs MOBbIIEHUE 3HEProdpdekTuBHOCTH. CHCTEMbl aBTOMaTHUECKH PearupyroT Ha
BHEITHHE (PaKTOPBI, Ipea0TBpaIias H30BITOYHOE MOTPEOJICHNE YHEPTHH U COKPAIAsl 3aTPATHI.

Komdopt B mnomemeHum: AanTUBHOE YIpaBJICHUE IIO3BOJISIECT CO3/JaBaTh KOMQOPTHBIE
yCIOBUA B TIOMEIIEHHH BHE 3aBUCHUMOCTH OT M3MEHSIOMUXCA (PAKTOpOB, UYTO TOBBIIIAET
YIOBJIETBOPEHHOCTH MOJIb30BaTEIICH.

YMeHbIIeHHE IKOJI0THYECKOro Bo3aecTBUs: ONTUMU3NPOBAHHOE UCIIOIb30BAHUE YHEPTUU
CHIDKaeT BBIOPOCHI TMApPHUKOBBIX Ta30B M BIUSHUE CHCTEM OTOIUJICHHS, BEHTWIIIUH U
KOHAUIIMOHUPOBAHUS HA OKPYKAIOLIYIO CPELy.

CHukenue 3arpatr Ha dJHepruio: [loBbimeHne 5((EKTUBHOCTH CHCTEM TPUBOJUT K
COKpAIlIEHUIO pPAacXOJOB Ha HHEPTUI0, YTO BAXKHO Kak JUIsl JIOMAIlHUX XO3SAWUCTB, TaKk W JUJIS
MIPEATPUATHIA.

Buenpenrne YMHOro YrpaBieHUsI B CUCTEMbI OTOIUICHUS, BEHTUIISIIUU U KOHIAUIIMOHUPOBAHUS
BO3/IyXa TPEICTaBISICT COO0OM MOIIHBIH HWHCTPYMEHT B OopbOe 3a 3HeprodPheKTUBHOCTh U
YCTOMYUBOCTH. DTH TEXHOJIOTMH 00ECTIeUnBaIOT TaPMOHMYHOE coueTanne KomdpopTa u 3(HEeKTHBHOTO
UCIIOJIb30BAaHUSI PECYpPCOB, MOAHMMAs 3Hepretuyeckyro 3ddextuBHocTh cucteM OBKB Ha HOBBIN
YPOBEHb U CO3/1aBasi OoJiee ycToiunBoe Oyayiee.

2. Cucrembl peHMPKYJSIIMH BO3AyXa ¢ pekynepanmeii Temjia: JHeprod(p¢eKkTHBHOCTH Yepe3
YMHOe ylnpaBJjieHHe BO3AyIIHbIM 00MeHOM

Ipunyun pabomul cucmem peyupkyiayuu 6030yxa ¢ peKynepayuei menia

CucreMbl pelMPKYIALMUA BO3AyXa C peKylmepanueil Teria MpeaCcTaBIsSIIOT WHHOBAIIMOHHOE
pelieHre B 00JacTU OTOIUIEHMSI, BEHTWISILMKM U KOHAUIMOHUpoBaHus Bo3ayxa (OBK). Otu cucremsl
pa3paboranbl 111 3((GEKTUBHOTO HMCIOJIB30BaHUSA TEIUIOBOM SHEPrHM, KOTOpask OOBIYHO YXOJUT B
MOTOK OTXOJSIIEro Bo3ayxa. [IpuHuunm paboThl TaKUX CUCTEM OCHOBAH Ha IUPKYISIIIUKA BO3AyXa, IpU
3TOM TEIUIO U3 OTXOSILEro BO3yXa MepeaaeTcs B MOCTYNAOLUI BO3AYX, YTO CYIIECTBEHHO CHI)KAET
notpeOiIeHne 3HEPTUy U TOBbIIIaeT o0uryto 3HeproaddexruHocts cucremsl OBKB.

H3zeneuenue omxooawiezo 6030yxa: CUCTEMbl PELUPKYISIMU BO3JyXa HAYMHAIOT CBOIO
paboTy ¢ u3BJICUEHHS BO3yXa, KOTOPBIA yke ObLT MCIONB30BaH I BEHTHIISIUH MMOMEUICHUS. DTOT
OTXOJISALINI BO3/IyX COJIEPKUT TEILI0, KOTOpOe OOBIYHO TEpsieTCs B aTMOc]epy.

Iomaua cBexkero Bo3ayxa: B To BpeMs Kak OTXOISIIMNA BO3AyX H3BIEKAETCsS, CHUCTEMA
OJIHOBPEMEHHO NOJAET CBEXHMM BO31YX B MOMELIEHHE. DTOT CBEXKHUHI BO3AYX MPUXOIUT U3 BHEIIHEN
Cpellbl U MpeACTaBIsieT CO0OM MPOXJIaJHBIA MOTOK, KOTOPBIA TPeOyeT NOMOIHUTEILHOTO OTOIICHUS,
0COOCHHO B XOJIOJHBIC BPEMEHA rojia.

Pexynepamus Temia: 31ech HacTynmaeT KIFOYEBOWM MOMEHT. TerminoBol 0OOMEHHUK B CHCTEME
peKynepanuu Tella IEepPeXBaThIBA€T TEIUIO W3 OTXOJSIIEr0 BO3/AyXa U IEPENaeT €ro CBEXEMY
MOCTYNAIOIIEMY BO3AYyXYy. JTOT MEXaHU3M DPEKyINepaluy TeIa MO3BOJSET UCIONb30BaTh YHEPTUIO,
KOTOpasi OOBIYHO TepsieTcs, moBbimas 3¢ dextuBHOCTh cucTeMbl OBK.

Hupkyasinusi u pacnpenenenne: O0paboTaHHBIA CBEXHUI BO3AYX 3aTeM IUPKYIHPYETCS B
MOMEILIEHNH, O0ecreurBas CTa0WIbHbIE KIMMAaTU4YeCKue yciaoBusi. Takum o0pa3oM, CUCTeMa He
TOJIKO YMEHBIIIAET MOTEPH TeIUia, HO U 3(PPEKTUBHO pacrpenenseT TEIUIOBYI0 YHEPIHI0 MO BCEMY
ITOMEILEHUIO.

Bbiroabl cucremM penMpKYJISIIMU BO3AyXa ¢ peKynepanueii Temnia
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JHeprodppexTuBHOCTb: OCHOBHOM  BBITOJOM  SIBJISIETCA  CYHIECTBEHHOE  CHIDKCHHE
notpebiieHus sHepruu. Pexyneparus Ternsa no3BoJIsSeT UCIIOIb30BaTh YK€ CYIIECTBYIOIIYIO SHEPTHIO,
CHIDKas HEOOXOIUMOCTD B JIOTIOJIHUTEIHLHOM OTOIUIEHUN WJIM KOHAUIIMOHUPOBAHUHU BO3yXa.

JKOJOrHYecKasi YCTOHYMBOCTb: 3a CYET YMEHBIICHUS DHEPronoTpedsieHuss U BHIOPOCOB
MIAPHUKOBBIX Ta30B, CHUCTEMbl PELUPKYSLHMHA BO3JyXa C pEeKylepaluedl Teria BHOCAT BKJIaa B
CO3/IaHUE IKOJIOTUYECKHA YCTOMYUBBIX 3aHHIA.

Yiayduenue kadecTBa Bo3ayxa: Llupkymsius Bo3ayxa cnocoOcTByeT 0osiee paBHOMEPHOMY
pacHpeIeIeHHI0 CBEKEro BO3yXa B MOMEIICHUH, YTO YIy4IllaeT KauyeCTBO BO3yXa M CHHUXKAET PUCK
BO3HUKHOBEHHUS AJJIEPTUUYECKUX PEAKLIUU.

JKOHOMMS 3aTPAT HA OTOILICHHE M KOHAUIHOHMPOBaHHe Bo3ayxa: [lyrem ncnonap30BaHUs
peKymnepalnuy Temja, CHCTEMbl PEHUPKYISIUH YMEHBIIAIOT HEOO0XOAMMOCTh B IOCTOSHHOM
MOJAJEPKaHUU CTAaOWIBHOW TeMIepaTyphbl, YTO HPUBOJUT K DIKOHOMHUHU 3aTpaT Ha OTOIUICHHE U
KOHJAUIIMOHUPOBAHUE.

Cuctembl pelMPKYJISIMUA BO3/AyXa ¢ peKylepaluei Temia npeacTaBiIsioT co0oil apdexTruBHOE
Y MHHOBAITMOHHOE PEIICHHE JJIs MoBbIieHUs dHeprodddextuHocTH cucteM OBKB. OHu HE TOJBKO
YMEHBIIAIOT SHEPronoTpebjIeHne W CHIDKAIOT BO3JCHCTBHE Ha OKPYXKAWOIIYI0 Cpeny, HO |
o0ecreynBaroT ONTUMAaJbHBIE YCIOBHS BO3AYUIHOrO OOMeHa, ymydmas KoMdopT U 3a00TsACh O
SKOJIOTHH.

3. Buenpenme JHeprocoéeperamuux TeXHOJIOTHH B CHCTEeMbI OTOIJICHHUS "
KOHAUIMOHUpoBaHusi: UHHoBannu 1151 3p)GeKTHUBHOI0 IHEPronoTpedIeHus

Hnsepmopuvie komnpeccopsl u meniogvle Hacocsl

B coBpemenHoM Mupe, re SHEProdPpQPeKTUBHOCTh CTAHOBUTCS HPHUOPUTETOM, BHEIPEHHE
AHEprocOeperaroX TEXHOIOTHI B CUCTEMBI OTOIUICHHSI U KOHAUIIMOHUPOBAHHUS SBJISETCS KIIOUEBBIM
HJIEMEHTOM CTPATETUU COKPAILECHUS SHEPronoTPeOICHNs U CHUKEHUS BO3JICHCTBUS Ha OKPYXAIOIIYIO
cpeny. /lBa OCHOBHBIX KOMIIOHEHTa 3TOM CTPATETMH — WHBEPTOPHBIE KOMIIPECCOPBI U TEIIOBBIE
HACOChl — TPEACTABISIIOT COOOHM TepenoBble TEXHOJOrHH, obecneunBarone Oonee 3(p(HeKTHBHOE
UCIOJIb30BaHUE YHEPTHH U CO3/IaHHE CTAOMIBHBIX TEMIIEPATYPHBIX YCIOBUH B IOMEIICHHUH.

Hnsepmopnuvie komnpeccopul: Kniou k anepeocoepedicenuio

HHBepTOpHBIE KOMIIPECCOPHI MPEICTABISAIOT COOOM TEXHOJOTHYECKUH MPOPBIB B CHUCTEMAX
OTOIUICHUS W KOHAMIMOHUPOBaHUS. TpaauliMOHHBIE KOMIIPECCOPbl pabOTalOT B JBYX pPEKUMAX —
BKJIIOUEHBI TOJHOCTbIO U BBIKJIIOYEHB. B oTiauMuMe OT HUX, MHBEPTOPHBIE KOMIIPECCOPHI MOIYT
peryaupoBaTh CBOIO CKOPOCTh BpallleHUs B 3aBUCHUMOCTH OT TEKylledl MOTpeOHOCTH Ha OCHOBE
JaHHBIX OT JaTYMKOB TEMIIEpaTypbl M JPYrUX MNapamMeTpoB. DTO MO3BOJSIET MM IOAJEPKHUBATH
CTaOMIIbHBIC YCIIOBUS B IOMEIICHIH, MUHUMU3UPYS U30BITOUHOE OTPEeOICHNE SHEPTUH.

IIpeumywecmea uneepmopHvIX KOMNPECCOPO8:

JddexTBHOE HMCHONB30BAHME JHeprum: IIHBepTOpHBIE KOMIpPECCOPHI PETYIUPYIOT
BBIXOJJHYIO MOIIHOCTb B COOTBETCTBUM C (DaKTHUECKUMHU MOTPEOHOCTSAMH, YTO IO3BOJSET
CYILIECTBEHHO CIKOHOMUTB YHEPTHUIO.

Cra0dujibHble TeMIepaTypHble ycI0BHsA: biarogaps cnocoOHOCTH MJIABHOT'O PETYIHMPOBAHUS,
OHU obOecmieunBalOT Oosiee CTaOMIIbHBIE TEMIIEpaTypHbIC YCIOBHUS B TMOMEUICHHU, YCTpaHsIS pe3Kue
Kosie0aHus TEMIEPATypBhl.

YMmenbimienne wu3HoOca oOopyaoBanms: IIoCKOIBKY WHBEPTOpPHBIE KOMIIPECCOPBI HE
ITOABEPTAOTCS PE3KUM BKIIFOUEHMSM M BBIKIFOYEHUSIM, UX HKCIUTYaTAllMOHHBIA pecypc 3HAYUTEIBHO
YBEJIUYMBACTCS, YTO CHIKAET HEOOXOIUMOCTh B PEMOHTE U 3aMEHE.

Tennoewvie nacocwvi: llepeocmoicnennan snepzus.

TemoBble HAcOCHI — €MIe OJHA KJIIOUEBasi TEXHOJOTHs B cdepe sHeprocOepexkeHus. OHU
OCHOBaHbl Ha INPHUHLMIIE TEIJIOBOIO HACOCA, KOTOPBIA IMO3BOJIAET NEPENBUraTh TEILUIOTY U3 OJHOTO
MecTa B ipyroe. B 3uMHuil nepuos TemnoBble HACOCHl MOTYT M3BJIEKATh TEIUIO U3 BO3/AyXa WU 3eMJIU
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U TIEPEHOCUTH €ro BHYTPh MOMEHICHUs Jyuisi oOorpeBa. JIeToM OHM MOTYT BBINOJHATH OOPaTHYIO
GyHKIMIO, YAaNIss U3 MOMENIeHUs U30bITOYHOE TETLIO.

IIpeumywecmea mennosvix Hacocos:

¢ dexTUBHOCTH B Pa3IUYHBIX YycJ0BHSX: TemnoBsie HACOCH MOTYT paboTaTh 3(PpPEeKTUBHO
KaK B XOJIOJHbIE, TaK U B TEIIbIE IEPUO/IbI ['0JIa, UTO JI€NAaeT UX YHUBEPCAIbHBIM HCTOUHUKOM TeIlia U
X0J101a.

JKoJI0THYeCKasi YCTOMYMBOCTD: VCIONB3ysl TEIUIOBYHO SHEPrUI0 U3 OKPYKAIOWIEW Cpenbl,
TEIJIOBBIE HACOCHI CHW)KAIOT 3aBUCHMOCTh OT TPAAWIIMOHHBIX HWCTOYHUKOB DSHEPrUHU, YTO
MOJIOKUTETHHO CKa3bIBAETCS HA KOJOTHH.

OKoHOMMS IHeprum: TernoBble HACOCHI CITOCOOHBI OOECTEYMBATH BBICOKUH KOXD HUIHEHT
3¢ (HEeKTHBHOCTH, YTO O3HAYAET, YTO OHU BHIPAOATHIBAIOT OOJBIIIE TEIUIA WK X004, YeM OTPEOISIOT
ANEKTPOIHEPTHH.

BuenpeHnne WHBEPTOPHBIX KOMIIPECCOPOB M TEIIOBBIX HACOCOB B CHCTEMBI OTOIUICHUS U
KOHAWIIMOHUPOBAHUS  BO3[AyXa  MPEACTaBIsieT  coOOM  TepeocMbICIeHHe — Moaxoaa K
AHEPronoTpeOIeHn0. DT TEXHOJOTHUH, OCHOBaHHbIE Ha 3((EKTUBHOM HCIIOJIB30BAHUU SHEPTrUU U
MEPEIOBBIX TPHHIIUIAX, MPUBOAAT K YIYUINICHHIO JHEProdH(EeKTUBHOCTH, CHIDKCHHUIO 3aTpar u
COJICHCTBYIOT CO3JJaHUIO O0JIee YCTONYMBOW U DKOJIOTUYECKU YUCTOM CPEIbI.

3axnwuenue. COBpeMEHHBICE METOJbI TOBBIIICHUS SHEPrOd(OPEKTUBHOCTH B CHCTEMax
OTOTUICHHUS, BEHTWISIIMN ¥ KOHAMIIMOHUPOBAHUS BO3MyXa MPEIOCTABISIOT P(PEKTUBHBIC PEIICHUS
JUIsL  TPEOJIOJIEHHS  BBI30OBOB, CBSI3aHHBIX € H3MEHEHHEM KJIMMara U  YCTOMYUBOCTHIO
sHepronoTpebneHusi.  VIHHOBAallMOHHBIE  TEXHOJIOTMM, TakKhWe KaKk  yYMHOE  YIpaBJICHHE,
sHEeprocOeperarolme MaTepralibl 1 BO30OHOBISIEMbIE UICTOYHUKH SHEPTUU, HE TOJIBKO CIIOCOOCTBYIOT
COKpAIIEHUIO 3KOJOTHYECKOr0 BO3JECHCTBHS, HO M BHOCAT BKJaJ B co3/laHue Ooyiee YCTOWYMBOTO
Oynaymiero. BHeapeHue 3THX METO/I0OB CTAHOBUTCS HEOTHEMIIEMOM YACThIO CTPATETHH TIO JTOCTHKEHHUIO
Oananca Mexy KoM(pOpTOM 0OMTaEMbIX TOMEIIEHUN U OTBETCTBEHHOCTHIO MEepe/1 IPUPOIOiL.
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JOI'OBOP BAHKOBCKOTI'O BKJIA IA:
IMPOBJIEMbBI IPABOIIPUMEHUTEJBLHOM MPAKTUKH

Akoaesa I'yivumam Axamaesna
Maeucmpamypa no cneyuanvHocmu "epasicoanckoe npasp' ¢ bpuouueckom ¢haxyromeme
Yuusepcumem Cunepeus, Mockea

BBenenue

B coBpemenHoM oOmiecTBe 10roBOp OaHKOBCKOTO BKJIaJa 3aHMMAET HEMAJOBaXXHOE MECTO B
chepe rpaxmaHckoro obOopora W (DMHAHCOBBIX OTHOIICHUH. BaHKOBCKHME BKJIAQAbl BBHITOIHIIOT
OJIHOBPEMEHHO 3KOHOMHUYECKYIO, MPABOBYIO U COLMAIBHYIO (QYHKIMH, OOecreunBas COXpPaHHOCThb
JICHE)KHBIX CPEACTB T'Pa)IaH U OpTaHU3alUM, co3/laBas 6a3y /Uisi KpEAUTHOM JesITeNbHOCTH 0aHKOB, a
TaK)Xe€ BBICTYIAs OJHUM U3 MHCTPYMEHTOB IOCY/apCTBEHHON SKOHOMHUYECKOM MOJUTUKU. [lo naHHbIM
LentpansHoro 6anka Poccuiickoii @eneparun (nanee — b P®D), o0vem cpencts pusmdeckux Juil,
pa3MeLIEHHBIX BO BKJIAJbl, COCTABISAET 3HAUUTEIbHYIO JOJII0 B COBOKYIHBIX MAacCHBaX OAHKOBCKOM
CHUCTEMBI, 4YTO CBHUACTEIBCTBYET O BBICOKOW COLUHMAIBHOM W 3IKOHOMHYECKOHM 3HAYUMOCTH
paccMaTpuBaeMOro MHCTUTYTA. JJoroBop 6aHKOBCKOTO BKJIaJa PETyIHPYeTCsl HOpMaMH I'PaxJIaHCKOTrO
npaBa, B MEPBYIO ouepeas cTatbu 834-844 I'paxnanckoro kojekca Poccuiickoit depepannu (nanee —
'K P®), a Takxke crnenuanbHbIMH (eAepallbHBIMU 3aKOHaMH, BKimrodas DenepanbHblii 3akoH «O
0aHKax M O0aHKOBCKOW JesTenbHOCTH», DeaepanbHblii 3aK0oH «O CTpaxOBaHUM BKJIAIOB (PH3UUECKUX
mu1 B Oankax Poccuiickoit @enepanun» U WHbIE HOpMaTUBHBIE akThl. KpoMe Toro, BaskHOE 3HAaYCHHE
UMEeT MpaBONPUMEHUTENbHA TMpakTHKa, (opMupyemas cynamMu oOOmIed IOPUCAUMKLINU U
apOUTPaXKHBIMU CyJlaMH, KOTOpas YTOUYHSET M KOHKPETU3UPYET COJEep’KaHHuEe IPaBOBBIX HOPM,
MPUMEHSIEMBIX K OTHOIICHHSIM IO JJOTOBOPY OAHKOBCKOT'O BKJIAJIA.

Lenbio JaHHOTO KCCIIEAOBAHUS SIBJIIETCS BCECTOPOHHUM aHalIM3 10roBOpa 0AaHKOBCKOTO BKJIaJa B
POCCHIICKOM 3aKOHOAATEIbCTBE M CYACOHON TMpakTHKe, BBIABICHHE €ro IPaBOBOH IMPHPOJIBL,
cHelU(pUKA pPEryJupoBaHusl, a TakkKe MpoOJeM M TMEepPCHEeKTHUB Pa3BUTHS COOTBETCTBYIOIIETO
MHCTHUTYTA. 3aJa4ud UCCIICJOBAHMSI BKIIFOYAIOT:

— paccMOTpeHHE MOHATUHHO-TIPABOBON OCHOBBI I0rOBOpa 0AaHKOBCKOT'O BKJIA/a;

— aHaJIM3 ero CYIIECTBEHHBIX YCIOBHA, (hOPMBI, MPaB U 00S3aHHOCTEI CTOPOH;

— HCCleI0OBaHUE MPAaBONPUMEHUTEIbHON NPAaKTUKH, BKIIOYas CyAeOHbIE pelIeHHs IO CIopam,
CBSI3aHHBIM C JIOTOBOpaMHU OAaHKOBCKOTO BKJIAJIa;

— BBISBJICHHE MTPOOJIEM U MIPEIOKEHHH 110 COBEPIICHCTBOBAHUIO ITPABOBOT0 PETYIUPOBAHUSI.

OOBEeKTOM HccieI0BaHUS BBICTYNAIOT OOLIECTBEHHbIE OTHOIICHHMSI, CKJIAIbIBAIOIINECS B TIpOLECcce
3aKJIIOYEHHUs, WCIIOJIHEHUS U TMPEKpalleHusi JOroBOpoB OaHKOBCKOro Bkian. IIpemmerom
UCCJIEIOBaHMs SIBJISIETCS COBOKYITHOCTH IPABOBBIX HOPM, PEryIHPYIOIIMX JaHHbIE OTHOILEHHUS, a
Tak)Ke MPaBONPUMEHUTEIbHAS MPAKTUKA UX pealn3alnud. AKTYalbHOCTh HCCIEOBAHMS 00YCIOBICHA
TEM, YTO BOIPOCHI 3alIUThl NPaB BKJIAJYUKOB, OOeCredyeHns CTaOUIbHOCTH OaHKOBCKOM CHCTEMBI U
COBEPIIICHCTBOBAHUS MMPABOBOTO PETYIHPOBAHUS B JAHHOUW cepe COXPaHSIOT BBHICOKYIO 3HAYUMOCTh
JUTSl POCCUHCKOM SKOHOMHUKH M OOIIIECTBA.

I'nasa 1. [lonsiTHe ¥ MpaBoBasi NIPUPO/Ia A0r0BOPa 0AHKOBCKOI0 BKJIaJa

JloroBop OaHKOBCKOTO BKJaJa SIBJISIETCS OCOOBIM BUIOM T'pa’KIaHCKO-IIPABOBOIO JOTOBOpa M
nyosin4HbIM oroBopoM, npenycMmoTrpeHHoro 'K P®. Cornacno cratbe 834 'K P®, mo morosopy
0aHKOBCKOTO BKJIaJa OJ{HA CTOpOHa (0aHK), MPHUHSBIIAS OT IPYrol CTOPOHBI (BKJIATYMKA) JCHEKHYIO
cymmy (BKJaa), 00s3yeTcs BO3BPATUTh CYMMY BKJIaJla U BBIIUIATHTH MPOLEHTHI HA HEE Ha YCIOBUSIX H
B NOpsAKEe, NMPEAYCMOTPEHHBIX JoroBopoM. Eciin MHOE He MperycMOTPEHO 3aKOHOM, IO Mpochle
BKJIQ/IYMKA-TPaXKTaHWHA OaHK BMECTO BBbIJJaUM BKJIaJa M MPOIIEHTOB HA HETO JIOJKEH INPOU3BECTH
MepPEeUnCIICHUE JCHEKHBIX CPEJCTB Ha YKa3aHHBINA BKIQAUUKOM CYUET.
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[IpaBoBas mpuponaa AoroBopa 0AHKOBCKOTO BKJIAJa 3aKIIOYAETCS B TOM, YTO OH MPEICTABISET
co00#l peanbHBI, OJHOCTOPOHHE OOSI3BIBAIOIINNA M BO3ME3AHBINH 1oroBop. CoriacHo O0roBopa
OaHKOBCKOTO BKJa/Ja OaHK NMPUHUMAET OT BKJIAJUYMKA JCHEXKHYIO CYMMY, OOsI3ysICh BEPHYTH €€ C
NPOLIEHTaMH, TPU 3TOM OaHK MpHUOOpeTaeT 3Ty CyMMY B COOCTBEHHOCTb, @ HE IPOCTO XPAHUT
ee. Bkimag omimyaeTcss OT CMEXHBIX JJOTOBOPOB: JJOTOBOPOB OaHKOBCKOTO CYETa M KPEIUTHOTO TEM,
YTO KaK YKa3aHO BBIIIIE 3TO OJJHOCTOPOHHE O0S3BIBAIOIINN TOTOBOP, I/ie 0aHK MOTyYaeT CPEJICTBA JIs
UX XpaHEHHs W MPHUYMHOXXEHHUS, a BKIQJIUYUK — IPABO HA BO3BPAT CPEICTB C MPOLEHTAMHU. Takum
00pa3oM, y BKJIaJUMKa BO3HUKAIOT TOJIBKO MPaBa, a y 0aHKa — TOJIKO 00sI3aHHOCTH.

PeanbHbIil XapakTep TOTOBOpa 03HAYAET, YTO OH CUMUTACTCS 3aKIFOYCHHBIM C MOMEHTA Mepeaadn
JICHEeXKHBIX CpeAcTB OaHKy. OIHOCTOPOHHE OOS3BIBAIOLIMIA XapakTep BBIPAXKAeTCs B TOM, 4TO
0053aHHOCTH IO BO3BpATy BKJIJa M yIUIaTe MPOIEHTOB JISKUT UCKITFOUYUTENFHO HA OaHKe, TOrJa Kak
BKJIQ/IYUK JIMIIb IPEOCTaBIAET AEHEKHbIE CPEACTBA HA BO3ME3IHON OCHOBE. Bo3Me3HOCTH 10oroBopa
00yCJIOBJICHA BBIIIATON MPOIICHTOB BKJIATIHKY.

Cornacno crathu 36 @enepanbHoro 3akoHa «O 6aHkax M OaHKOBCKOH JeATenbHOCTH» JloroBop
0aHKOBCKOTO BKJIaJ[a JIOJDKEH ObITh 0(hopMIICH JOTOBOPOM B MUCHMEHHOM (hOpME B IBYX IK3EMILIAPAX,
OJIMH U3 KOTOPBIX BBIIAETCS BKIATYNKY. TakuM 00pa3oM, Kax bl TpaxkIaHuH, OOpaTUBIINIICS B OaHK
C LENbI0 OTKPBITHS OAHKOBCKOTO BKJIaJa, BIpaBe U JOJDKEH TpeOOBaTh SK3EMIUISp JI0TOBOPA,
3aKIIIOYeHHOro ¢ ©OankoMm. IlucemeHHas ¢opma goroBopa OaHKOBCKOTO BKJIaJa CUHUTAETCS
cOOJIIOJICHHOM, €CIIM BHECEHHE BKJIaJia YJIOCTOBEPEHO cOeperaTeabHOM KHIDKKOM, cOeperaTtelbHbIM
ceptudukaToM J1U00 WHBIM BBIJAHHBIM OAaHKOM BKJIQJIUUKY JOKYMEHTOM, OTBEYAIOIIUM TPEOOBAHUSAM,
MPEyCMOTPEHHBIM [IJIsl TaKMX JOKYMEHTOB 3aKOHOM, YCTaHOBJIEHHBIMH B COOTBETCTBHH C HUM
0aHKOBCKMMHU NPaBHJIAMH U IPUMEHIEMBIMHA B OAHKOBCKOM MpaKTUKE 00bIYasiMH JIEIOBOIO 000pOTa.

bankoBckuil Bkl — 3TO BO3MOXHOCTh COXPAHUTh HAKOIIEHHBIE AEHBIU U MPEYMHOXHUTH CBOU
cOepexxeHus, mpeaiaraeMas BCeMH KoMMepdYeckuMH OankaMu. BugoB GaHKOBCKHX BKJIaJI0B MHOTO,
OHM  pa3jMyaloTCid [0 YCIOBUSM  YIOpAaBICHUS  CPEICTBAMHU, CTaBKaM, CpokaMm. Bkmazsl
KIACCU(UITUPYIOTCS TIO CPOKY: CPOYHBIE M JI0 BOCTpeOOBaHUS, B BalltOTe: pyOJIeBBIC, BaIOTHBIC,
MyJIbTUBANIOTHBIE. Takxke BKIaabl Jenarcs Ha cOeperarenbHble, HAKOMHUTEIbHBIE U C
KanuTaln3alnuei.

Bupn Bkiaza HanmpsiMyro ompezelisieT OCHOBHBIE YCIIOBHUSI IOrOBOpa OaHKOBCKOTO BKIJIajia, TaKue
KaK CPOK, IPOIICHTHAs CTaBKa, BO3MOXXHOCTH TOIMOJHEHUSI M CHITUS CPEJICTB, YCIOBHUS JOCPOYHOTO
U3BATUS U CPOK BO3BpaTa JeHer. Hampumep, cpouHblil BKJIaa npeamnoiaaraet (MKCUPOBAHHBIN CPOK H,
KaK IpaBuiio, 0oJiee BBICOKYIO CTaBKY, a BKJIAJ 10 BOCTPEOOBAaHMS HE HMEET CPOKA U MO3BOJISIET CHATH
CpelIcTBa B JIO0OW MOMEHT, HO C MEHBIIUM J0X0A0M. BeiOOp BHIa BKiIajga BIHSIET Ha BCE 3TU
CYIIECTBEHHBIE YCIIOBHSI, KOTOPBIE U (HOPMHUPYIOT COJIEpKaHKe JOroBOpa OaHKOBCKOTO BKJIA/IA.

I'naBa 2. CTOpOHBI 10roBOpa M UX MPABOBOM CTATYC

CropoHamu JTIOTOBOpa 0AaHKOBCKOTO BKJIAJA SIBJISIFOTCSI OaHK M BKJIATYMK KaK (PU3NIECKOE, TaK U
IOpUANYecKoe NuIo. baHk BeICTymaeT Npo(ecCHOHANBHBIM YYAaCTHHUKOM TPa)IaHCKOro 000poTa,
OCYIIECTBJISIONIUM JesATEeNbHOCTh Ha ocHOBaHuM JulieH3un [{b P®. [IpaBoBoe monoxxenne 6aHka Kak
CTOPOHBI ~ JloTOBOpa  00s3pIBaeT ero oOecrne4ynBaTh BO3BPATHOCTh  JIEHEXKHBIX  CPEJCTB,
KOH(QUICHIMAIBHOCTh HMH(OpMAalMM O KIHMEHTaX, a TakXke J00pOCOBECTHOE HCIIOJIHEHHE
o0s3aTenbeTB. Britaguuk, B CBOO odepeib, 00J1aaeT NpaBoM TpeOoBaTh BO3BpaTa BKJIAAa, NOTYIEHUS
MIPOIICHTOB, TOCPOYHOTO PACTOPIKEHUS JOTOBOPA, €CIIH 3TO MPETYCMOTPEHO 3aKOHOM WJIH JIOTOBOPOM.
B norosope Bcersia nponuchIBalOTCs MpaBa U 00s3aHHOCTU Kax/10i u3 cTopoH. [IpaBa u o0s3aHHOCTH
CTOPOH TI0 TOTOBOpaM OAHKOBCKOTO BKJIaJIa PEryIUPYIOTCs MojiokeHus MU ctatbu 834-839 'K PO.

B ciydyae BO3HUKIINX OOCTOSITENBCTB, K MpUMEPY, Korja OaHK OTKa3bIBAeT B BO3BpaTe BKIA/a
1ocjie OKOHYAaHUSI CPOKa JI0rOBOpa, WIIM €ClM OaHK OOaHKPOTHWIICS, BKJIAIYUK MOXKET OOpaTHTHCS B
cya. Ilepen oOpaiieHreM B CyJ ClIeAYeT MONBITAThCS YPEryJIMpoBaTh BONPOC ¢ OaHKOM MyTeM MOoAauu
IIACBMEHHOW TMPETEeH3MM M IMOJYyYUTh HA HEHM BXOIAIIMKA HoMep. B ciydae HEBO3MOKHOTO
PETyIHMpOBaHMs BOMPOCAa MUPHBIM MyTeM C OaHKOM, TOTJla HY)KHO oOpamiatbcs B Cy[ AJs BO3Bpara
CBOUX CPEJICTB.

CynebHble pelieHus: IeHCTBUTEIBHO SBISIOTCS OCHOBHBIM MEXaHM3MOM JUIS MOATBEPXKIACHUS U
3alIUTHl TIPaB BKJIAM4YHMKa, KOTJa Jpyrue crocoObl He paboTaroT. Cyabl MOTYT BBIHECTH PEIICHHE O
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B3BICKAHUU JICHEXHBIX CPEJCTB, a TaKXKe MPU3HATh HE3aKOHHBIMU JEHCTBUS, YHIEMIISIOIINE IpaBa
BKJIaJunKa. TakuM oOpa3oM, cyneOHble pelIeHus SBISAIOTCS OJHUM U3 KIIOYEBBIX METOJIOB 3aIlUTHI
IIpaB BKJIAJYUKOB, XOTSI HE BCErJla €AMHCTBEHHBIM MJIM OCHOBHBIM. B HEKOTOPBIX cIy4yasix MOT'YT OBITh
3aJIeliCTBOBaHbl U Jpyrue crnocoObl, TaKue KaK aJAMUHUCTPATHBHBIE MPOLEIYPHI, NEPEroBOPhbl HIU
nocyieOHbIE ypPEeryIMpOBaHUs CIOPOB. B HEKOTOPBIX CHUTyallUsIX CyJ MOMKET CTaTh MOCIeAHEH
MHCTaHIMEH A BKJIaJUMKa 3aIIUThl €ro MpaB, MOATBEPKAAIONIAs IPaBO COOCTBEHHOCTH Ha BKJIA/IbI,
BO3MEIIAeT YOBITKM U HajaraeT OTBETCTBEHHOCTh HAa HEAOOPOCOBECTHBIX YYaCTHHUKOB (PMHAHCOBOIO
pbIHKA. XOTs CyJeOHble PElICHUs WUTPal0T BaXKHYIO POJIb B 3aIIUTE MpaB BKJIAJUUKOB, OCOOCHHO B
cllydasx, Korja Ipyrue Mepbl HE MOMOTaroT, 3TO JIMIIb OJUH U3 psAla UHCTPYMEHTOB, UCIOJIb3YEMbBIX
111 00eCTIeYeHHs] MHTEPECOB BKJIaTUMKOB.

I'naa 3. ®opma u ycJ10BHS 10r0BOpPa

Cy1iecTBeHHbIE YCIIOBHS JOrOoBOpa OaHKOBCKOTO BKJIa/a BKIIOYAIOT B ceOs MpeaMeT JA0roBopa,
KOTOPBIM SIBJISIETCS JICHEXKHBIE CPE/ICTBA, TAKXKE BKIIIOUAET B ce€0sl CPOK, pa3Mep MPOLEHTOB, COco0
W/WITM TIOPSIIOK MX BBIMJIATBL. DTU YCIOBUS SBISIOTCS KIFOUYEBBIMU, TaK KaK ONPEEIsIoT, 0 CYTH, caM
MpeIMET JIOTOBOPa M B3aMMOOTHOIICHHS MEXy BKJIAJUUKOM U OaHkoM. Eciu xoTg OBl OAHO U3 3TUX
yCIOBUH He OyJeT MpOMHMCaHo, JOTOBOP MOXKET ObITh MPU3HAH HE3aKIIOUEHHBIM, U HU BKJIATYMK, HU
0aHK HE OyIyT UMETh FOPUINYCCKUX 0053aTEIIbCTB 110 HEMY.

®opma 10roBopa Ha NPAKTUKE MIMPOKO MPUMEHSIOTCS Kak OyMaKHbIE, TaK M 3JICKTPOHHBIC
¢dopmbl 10roBOopa. DJIEKTPOHHBIE JIOTOBOPHI BKJIANOB MOsABWIMCHE B Poccunm Onarozmapsi pa3BUTHIO
IU(PPOBBIX TEXHOJOTHI M CEPBUCOB, TAKUX Kak mopTtai «l'ocycimyru», B OAaHKOBCKHMX MPUIOKECHUAX
IZle MOXKHO IOJaTh 3asBJICHUE HA OTKPBITHE BKJIAJAa, a 3aT€M IOANMUCATh JOTOBOP JUCTAHIMOHHO C
MOMOIIBIO JEKTPOHHON MOANMUCH. YTO 1Mo3BOJIsET 0QOPMUTH BKIA O€3 JIMYHOTO MOCEIIeHUs OaHKa 1
MOJy4UTh BCE HEOOXOAMMBIE JOKYMEHTHl B JJIEKTPOHHOM BHJE, YTO YHPOILAET Ipoulecc A
BKJIAJUUKOB. [l YyCKOpPEHMSI U YNPOILIEHUS B3aUMOJAEHCTBHS, NOBBIIIEHHS IPO3PAaYHOCTHU TpOIieCcCa,
a TaKKe IS COOTBETCTBHMS COBPEMEHHBIM TPEOOBAHUAM «3JEKTPOHHOIO TOKYMEHTOOOOpOTa» 1
3aKOHOJATENbCTBA, HCIIONB3YIOTCS JJEKTPOHHbIE ()OPMBI JOTOBOPOB BKJIana. OHHU IO3BOJSIOT
yIaIEHHO 3aK/I0YaTh CHEJIKH C IOMOULIBIO Pa3iIM4YHBIX CPEACTB HACHTU(GUKALMUA U 3IIEKTPOHHOMH
MOJNNCH, a TaKkKe CIyXaT Il oOMeHa WHQpOpMalnuel ¢ rocopraHaMd W BEIEHUS BHYTpPEHHEH
JOKYMEHTAlM OaHKa.

B Poccuiickoii @enepannu A0roBop OaHKOBCKOTO BKJIAAa, OTKPBITOTO 4Yepe3 MOOMIBHOE
NPUIOKEHUE, 3aKII0YaeTcss B JIEKTPOHHOH (hopMe M MMEET IMOJIHYI OPUIMYECKYIO CHILY, KaK U
OyMakHBII TTOTOBOP. JIOTOBOp CUHMTAETCSl 3aKIIOYCHHBIM C MOMEHTAa IONyYeHHS OaHKOM CyMMBI
BKJIa/1a, I03TOMY ISl €r0 3aKIII0YEeHUs1 HeOOXOAMMO NepeaTh JIeHeXHbIe cpeicTBa 6aHky. [Ipu 3Tom
B JIOTOBOpPE JOJDKHBI OBITH MPOIMCAHBI BCE KITIOUEBBIC M CYIIECTBEHHBIE YCIOBHs. be3 3Tux ycioBuit
JIOTOBOP CUMTAETCSI HE3aKIIOUEHHBIM, YTO O3HAYaeT, YTO HM OJHA U3 CTOPOH He OyleT CBsA3aHa ero
YCIIOBUSIMHU.

OcOo0eHHOCTH TUCTAHIMOHHOTO OAHKOBCKOT'O OOCIYKMBAHUS BKJIIOYAIOT BO3MOXKHOCTh HOJIYYaTh
YCIyrdl OHJIAMH Yepe3 WHTEPHET W MOOWIbHBIE MPHIOKEHHS (OHJIAHH-OAHKUHT), YTO MO3BOJISET
yIOpaBJIATh CUETAMM W COBEpIIATh OMNEpaluM yJaJIeHHO (JAMCTaHLIMOHHO), 0e3 HeoOXOAMMOCTH
noceniaTh GU3NIECKoe OTACICHHE OaHKa.

[lpunoxenuss G6aHkoB B TeneoHE — 3TO MpsIMOE TMPOsIBIEHHE LUPPOBBIX TEXHOJOTUH B
¢uHaHCOBOM c(epe, Tak Kak OHU MCHOJB3YIOT HWHTEpHET, MOOWIbHBIE YCTpOiicTBA U
CTHELMAIM3UPOBAHHOE MNPOrpaMMHOE OOECTeYeHne ISl MpPeOoCTaBICHUs OaHKOBCKMX YCIYyr B
uugposoM popmare. CyneOHas mpakTUKa MO0 OCHAPUBAHUIO YCIOBUM TaKOro I0rOBOpa YacTO CBsI3aHA
C OCIapHBaHMEM I0JIOKEHHUH JOroBopa 0aHKOBCKOTIO 0OCIYXHMBAaHUS, IIPU 3TOM Ba)KHO BHUMATEIbHO
U3y4aTh BCE YCIOBUS Mepe]] MOJIUCAHUEM.

Bce gaie B cyeOHOI npakTHKe BCTPEYAIOTCS CIIOPBI, CBA3aHHBIE C 3aKOHHOCTBIO T€X MU MHBIX
YCIIOBUI JOTOBOPOB OAHKOBCKOTO BKJIaJa, 3aKIIOYEHHBIE MEXAy OaHKaMu U UX KiueHTamHu. Cropsl
u3-3a UUGPOBBIX OAHKOBCKUX BKJIAJOB MOTYT BO3HHUKHYTh H3-32 HESCHBIX YCIOBHH JOTOBODA,
OTpaHMYEHUI Ha CHATHE CPEJICTB, HECAHKIIMOHUPOBAHHOTO CIUCAHUS, OTKa3a O0aHKa BEPHYTb BKJIAJ
U3-32 TOJO3PEHHS B OTMBIBAaHMM JI€HEI WIM HAa OCHOBaHMM pELIEHUS CyAa, a TaKke H3-3a
HeZ00POCOBECTHOM MPAKTUKKU 0AaHKOB IIPU M3MEHEHHUH YCIIOBH I0TOBOpa 6€3 yBeJOMIICHUSI.
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CynebHasi mpakTHKa MO OCTApUBAHUIO JOTOBOPOB OAaHKOBCKOT'O BKJIAJA, 3aKIIOYCHHBIX 4Yepes3
MOOUIBHBIE TIpUTIOKeHUs, B Poccun He comepkuT crenupuyeckux MpeneeHTOB, OJHAKO o0Iue
MIPUHLIMIIBI OCIIAPUBAHMSI CXOKU: €CJIM JIOTOBOP 3aKJIIOUEH B pe3ysibTaTe MOLIEHHUYECKUX JEHCTBHIM,
3TO MOKET ObITh OCHOBAaHWEM JJisi TIPU3HAHUS €r0 HE3aKITIOUYEHHBIM WJIM HEJCHCTBUTEIHHBIM Uepe3
cyn. Knvenram, CTOJNKHYBIIMMCS C TakOW CHUTyallMed, cielyeT MoAaTh 3asBICHHE B MOJUIUIO,
oOpaTuThbcs B OaHK U MHUIMHPOBATH CYJAEOHBIN UCK, IPEIOCTABUB JI0KA3aTEIhCTBA MOLICHHIUYECTBA U
HEJT0OPOCOBECTHBIX JACHCTBUN OaHKa.

KnuenTtsl 6aHka CHUIBHO PUCKYIOT, MPEAOCTaBISS JOCTYN M AaHHBIE MO cueTaM, MOOWIbHBIM
tenepoHaM TpeTbuM sunaM. Cellyac MOKHO TOBOPUTH 00 YCTOSIBIIEHCS CyAeOHON MpakTUKe, IO
KOTOPOM CYyIbl OTKa3bIBAIOT B HMCKAaX /10 YCTAHOBJICHHS OOCTOSITENHCTB MOIICHHUYECTBA B paMKax
YTOJIOBHBIX Jied. 11 B 3TOM TpyAHO YHOPEKHYTh CY/Abl, TOCKOJBKY MPE3YMILMs COBEPLICHUS CACIKH IO
MOJIYYEHHIO JIOCTYyMa KO BKJIa/JaM, HECAHKIIMOHUPOBAHHBIM NIEPEBOIAM JEHET CO CUETOB JIEUCTBYET HE
B IOJIb3Y KJIMEHTOB. JloKa3aTh, 4TO B JAEMCTBUTEIBHOCTH YyKa3aHHbIE OIEpali COBEPIIAINCH HE
CaMUM KJIMEHTOM, @ TOCTOPOHHUMH, B paMKaXxX rpakIaHCKOT0 CyJOMPOU3BOJICTBA IOBOJIBHO CIOKHO.

Ho nake c mpu3HaHWeM TaKHX CIIEJIOK HEJEHCTBUTEILHBIMU BCE PABHO HA KJIMEHTOB MOXET OBITH
BO3JIOKEHA YacCTh OTBETCTBEHHOCTH, COTJIACHO YKa3aHHBIM TIpaBaM W OOS3aHHOCTSIM CTOPOH B
noroBope. CorjacHO JaHHBIM U3 HMH(DOPMAIIMOHHBIX HCTOYHUKOB CaMH KJIMEHTHl IO CBOEH
HEOPEIKHOCTH WM HEOCTOPOIKHOCTH MPEAOCTABISIIOT MOIICHHIKAM CBOH JJAHHBIC.

B Tex e ciydasx, Korja XWIIEHHE MPOUCXOIUT 0€3 KaKUX-TUOO KOHTAKTOB WM HEBOJHHOTO
y4acTus KJIIMeHTa (HampuMep, B pe3yiIbTaTe B3JI0Ma 3JI0YMBIIUICHHUKAMU CUCTEMbI HH()OPMAIIMOHHON
0€30MacHOCTH), MOJDKHBI JEHCTBOBATh HHBIE IMpaBWJIa: PUCKH BO3HHUKIIMX HEOJIArompHUATHBIX
MOCIIEJICTBHM JIoKaTcs Ha OaHK. Pa3HuIa B moaxomax OOBSICHAETCS TEM, YTO B MPEJAOCTABICHHS IO
HEOCTOPOKHOCTH CaMUM KIMEHTOM, B TO BpeMsl Kak B JAPYrUX clydasx HE3aKOHHOE OBJaJIeHHE
3JI0YMBINUICHHUKAMH KOH(UICHIIMAILHBIMEA JAHHBIMHU TTPOUCXOIUT TIOMHMO BOJIM KIIMEHTA U BHE €T0
KOHTPOJISI, TOTJ]a 3TO 30Ha OTBETCTBEHHOCTH OaHKa.

Jlnist Toro 4yTOOBI HE TIONACTh B TAKYIO CUTYAIMIO, HEOOXOIMMO COOMI0aTh KOH(DUIECHIINATBHOCTD
JaHHBIX U CBEJCHUI MO BKJIa/JaM, cueTaM, U He MPEIOCTaBIATh IOCTOPOHHUM JIMI[AM JJOCTYII K CBOUM
TenedoHaM, HHTEPHET-OAHKUHTY, TaK)KE€ HE yCTAaHABIMBATH IO YKA3aHHUSM IMOCTOPOHHHUX JIHI] KaKHe-
100 MpUIIOKEeHUs Ha cBOH TesedoH. B ciydyae momaganus Ha yA0YKy MOLIEHHUKOB, KJIMEeHTaM OaHKa
HY)KHO He3aMeJIUTEIbHO 00paIIaThCs B IPABOOXPAHUTEIBHBIE OPTraHbl O COBEPIIEHHOM B OTHOIICHUHT
Bac MPECTYIUICHUU U He3aMeUTeNIbHO HHPOPMHUPOBATH OaHK 00 3TOM.

I'naBa 4. IIpaBa u 00s13aHHOCTH cTOPOH. OTBETCTBEHHOCTH

[To moroBopy 06aHKOBCKOTO BKJIaga OaHK 00sI3yeTcs KIIOUEBBIE MpaBa BKIAJAYMKa: Ha BO3BpAT
BKJIaJ]Ja B YCTAHOBJICHHBIM CpPOK, Ha MOJyYEHHE MPOLIEHTOB, HA JOCPOYHOE PaCTOPKEHHE JIOTOBOpa B
MPEeIyCMOTPEHHBIX ciydasx. [Ipu aToM OaHK 00s3yeTCsl IPUHATDH IEHEKHbBIE CPEJICTBA, BEPHYTH UX I10
MCTCYCHUU CPOKA MJIU TI0 TPEOOBAHUIO U BBITUIATUTH MIPOIIEHTHI, @ BKIAAUYUK 0053yeTCs BHECTH JCHBIU
U BBIMOJHSTH YCJIOBHUSI JOTOBOpa, B TOM 4YHciie oOecrieueHne KoH(UaeHInanpHocTH nHbopManuu. B
cilyyae HapylIeHHsi 00s3aTelbCTB OaHK HECET TPa’KAaHCKO-TIPABOBYIO OTBETCTBEHHOCTH B (hopme
YIUJIaThl IPOLIEHTOB 3a MOJb30BAHUE UYKUMHU JICHEKHBIMU CPEACTBaMU corjlacHo ctatbe 395 'K PO,
BO3MELIEHUS YOBITKOB, KOMIIEHCAIIUH MOPAJIbHOIO BPE/a B OT/AEIBHBIX CIy4asX.

[IpaBa BKIanuMKa BKJIIOYAKOT IPAaBO Ha TNOJYYEHHE BKJIAJa M MPOLEHTOB, PACHOPSIKEHUE
CpelcTBaMU (C OrpaHMYEHUSIMHU T10 3aKOHY), a TaKXKe MpaBO Ha MH(QOpPMAIMIO U BO3MEILECHUE Yepe3
CUCTeMY CTpaxoBaHUs BKJIaa0B. O0si3aHHOCTH OaHKa BKIIOYAIOT COOMIOACHHE OAHKOBCKOW TailHBI,
BO3BpaT BKJIaJa W YyIUIaTy MPOIEHTOB, TOTJa Kak OO0S3aHHOCTHU BKJIAaJ4YUKa COCTOSAT B Ilepejaye
CPEJICTB ¥ COOJIIO/IEHUH YCIIOBUI JOTOBOpA.

CropoHbl oroBopa 0aHKOBCKOTO BKJIaJja — 3TO KOMMEpUYECKUH OaHK M €ro KJIMEHT, KOTOPBIH
BBICTYNIaeT B pOJM BKIaguuka. JloroBop OaHKOBCKOTO BKJIaga TMOAMANaeT IMOJA KaTeropuio
JIOKYMEHTOB, KOTOpPbIE OTHOCSTCSI K OaHKOBCKMM onepauusiM. [lo 3Toil npuunHe B cTaryce cyObekTa,
MPEIOCTABIISIONIET0 YCAYyTy (YCIyroaaTelns) BhICTyAaeT He M00as KpeIuTHas OpraHu3alus, a CTporo
OaHKOBCKasi CTPYKTypa, corjacHo ctathe 1 demepanbHoro 3akoHa PO «O Gankax u OaHKOBCKOM
nesitenbHOCTHY. [lo HOpmam ctarteli 13 u 36 aToro e 3akoHa, a Takke ctathil 835 'K PD GankoBckue
omnepauyy MPOBOJATCS UCKIIFOYUTEILHO HA OCHOBAHUY JIMIEH3UHU, KOTOPYIO Bbigaet L[ PD.
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CyneOHble pelieHuss MOTYT MOATBEPAUTh WM 3allUTUTh STU IpaBa BKIAAUMKA, a TaKke
HQJIOXKUTh apecT Ha BKJAJA, YTO MOBIUSET HAa BO3MOXKHOCTb BbIBOJA cpeicTB. Hanmpumep, mis
JIOCPOYHOTO PacTOP>KEHUS JOroBopa OaHKOBCKOI'O BKJIaJia M BO3BpaTa CPEJCTB C MPOLIEHTaMU, a TAKKe
IUIs TIOJTy4eHHsI CyAeOHBIX aKTOB, HEOOXOIMMO OOpaTUTHCS B CYI C COOTBETCTBYIOUIMM HCKOBBIM
3asiBineHueM. CyneOHble aKkThl, KaK MPaBUJIO, IPUHUMAIOTCS MPU HAJIMYMM OCHOBAHUM ISl BO3BpaTa
CpeZCTB, HAapUMep, NPU HApYIIEHUN OAHKOM YCIIOBHM JJOTOBOpPA MIJIM 3aKOHOJATEIbCTBA, a TAKXKE MPU
HaJIMYMU HETIPAaBOMEPHOI'0 OTKa3a 0aHKa BEPHYTH AEHBIU.

PaccmoTpuM Kk npumepy, CleAyIOui cllydau B Cy1e0HOM MpaKTHKeE:

B cyneOHol mpakTuke OBLT Cllydail CyJAOM HE COOJIOJIEHBI TpPeOOBaHUS O 3aKOHHOCTH M
00OCHOBAaHHOCTU CyIEOHOIO aKTa, a MOTOMY JOIMYIIEHHbIE HApYyLICHHs, HE HCIPABICHHBIE CYIOM
aneJUIIMMOHHON MHCTAaHIMM W KAacCalMOHHBIM CYyJIOM  OOled IOpPUCOUKLNH, SBISIOTCS
CYIIECTBEHHBIMH U HENPEOI0JIMMBIMH, B CBSI3U C YEM MOTYT OBbITh HCIIPABIIEHBI TOJIBKO IOCPEICTBOM
OTMEHBI CyAIeOHbIX ocTaHoBIeHUH. bbuto onpenenenne CyneOHOM KOIETny Mo rpaskJaHCKUM JieJiaM
Bepxosnoro Cyna P® ot 30 mas 2023 r. N 21-KI'23-4-K5, rae Cyn oTMeHuI cyaeOHble pelieHus u
HaAIpaBWI JI€JI0 O B3BICKAHUM CYMMBbI OaHKOBCKOTO BKJa/a, MO BCTPEYHOMY MCKY OaHKa K UCTILY O
MPU3HAHUU JI0TOBOpa OaHKOBCKOTO BKJIaJa HE3aKIIOUEHHBIM Ha HOBOE PACCMOTPEHHE B CYJ NEpPBOii
MHCTaHIUH, IOCKOJIBKY CyJaM HaJJIeXkaJlo AaTh OLIEHKY TOMY, SIBCTBOBAJIO JIM U3 0OCTAaHOBKU HaJIM4ME
WIM OTCYTCTBHUE Yy OTBETUMKA IIOJHOMOYMI Ha 3aKIOYEHHME C HUCTLIOM JO0roBOpa BKJIajga M Ha
MIOJTy4E€HUE OT HEro JEHEXKHBIX CPEJCTB, Ha MOANUCAHHUE U BbIIaUy IOKYMEHTOB OT UMEHH OaHKa.

Cynom ObII0 pacCCMOTPEHO €0 U TJIe YCTAHOBJICHO, YTO Mexay b. u baHkoM 3akimou€H J0roBop
OaHKOBCKOTO BKJaJa, IO YCIOBHSM KOTOPOTO BKJIAJUYUKY JIOJDKHBI OBITh OTKPBITBI CUETa s
pa3MelIeHUs] JEHEXHBIX CPEICTB B olpeacicHHbId Bkiaa. Jlamee rpaxganuH b. (ucrenm) uepes
HEKOTOpoe BpeMsi oOparuics B OaHK C 3asBIEHHEM O JOCPOYHOM PACTOP>KEHUH JIOrOBOpa BKIIAJ.
Torga xak baHk BepHYTH JI€HEKHbBIE CPEICTBA OTKA3aJICS, COCIABUIMNCh HA OTCYTCTBUE Ha €ro Cuére
JEHEXKHBIX CPeACTB. Takke CyJOM YCTaHOBJIEHO, YTO B XOJ€ CIIy>K€OHOH npoBepku O0aHKa paOOTHHUK
6anka T. moJB3ysACh CIIy’)KEOHBIM TOJ0KEHUEM, 3aKII0Yal C PU3NUECKUMU JIMIIaMU UHIUBUIYaJIbHBIC,
HE IpelyCMOTPEHHbIE HOPMAaTUBHBIMU JOKYMEHTaMH OaHKa JOroBOpbl OaHKOBCKOTO BKJIaja C
MOBBILIEHHON IPOLEHTHON CTaBKOM, IPY 3TOM OH HE HAMEPEBAsCh Pa3MECTUTh UX Ha JIMLIEBBIX CUETAX
B Oanke. Takum oOpa3om, T. 3a mepuon ero paboThl B 0aHKE MOXUTHII y TpaxaaH - GU3UICCKUX JIUIL
3HAYHUTENbHBIEC JIEHE)KHBIE cpencTBa. B cBsizu ¢ yem T. ObUT yBOJIEH B CBSI3U C yTpaToil AOBEpUs CO
CTOPOHBI PabOTO/ATENSA, B OTHOLIEHUH KOTOPOro ObUIO BO30YXIEHO YTOJIOBHOE JAEJIO IO MpU3HAKaM
COCTaBa MPECTYIUICHUS, TPETyCMOTPEHHOTO 4. 4 ¢T. 159 YronosHoro koaekca PO.

baHk ¢ HMCKOBBIMU TpeOOBaHMSAMHU HE COIJIACHIIOCH, MPEABSBUIO BCTPEUHBIH MCK, B KOTOPOM
IIPOCUJIO IPU3HATh JOTOBOP OAHKOBCKOTO BKJIAJla HE3aKJIFOUEHHBIM U IIPU3HATH 003aHHOCTh OaHKa M0
BO3BpATy CYMMBI BKJIaJla OTCYTCTBYIOLIEH, yKa3aB Ha TO, YTO JIEHEXKHbIE cpe/icTBa OT b. B kaccy OaHKa
HE TMocCTynaiau. PerieHneM TOpOJCKOro CyJaa, OCTAaBICHHbIM 0€3 HW3MEHEHUs aleuIILHOHHBIM
oIpeJielIeHueM Cye0HON KOJUIETHH MO IpakAaHckuM Jenam Bepxosnoro Cyna, B ylOBIETBOPEHUH
UCKOBBIX TpeOoBaHuil b. oTka3aHO, BCTpeuHble HCKOBblE TpeOOBaHMA baHka yHOBIETBOPEHBI.
OnpenenenveM cyaeOHONW KOJIJIETUH MO TpakAaHCKUM jenam [IaToro kaccallmoHHOro cyia oOmiei
IOPUCAMKIMHN Cy/eOHbIe TOCTAHOBIIEHUSI OCTaBJeHBbI Oe3 M3MeHeHMs. B kaccaruonHoil xanobe b.
MIOCTaBJI€H BONPOC 00 OTMEHE Ha3BaHHBIX CYAEOHBIX TNOCTaHOBiIEHUH. OmnpeneneHUEeM CyIbU
Bepxonoro Cyna P® kaccanuonHas >xajno0a ¢ JIeJIOM TEpelaHbl Uil pacCMOTPEHUSI B CyIeOHOM
3aceganun CyneOHOM Komiernu 1o rpaxkaaHckuM penam BepxoBHoro Cyma P®. IIpoepus
MaTepuaibl Jena, OOCYIUB JOBOJbI, H3J0XKEHHbIE B KacCallMOHHOM anobe, BO3pa)KeHUS Ha
KaccalMoHHyto kano0y, CyneOHas KoJulerns HaxXOAMT KacCallMOHHYIO >Kajo0y mojyiexarieit
YJI0BJIETBOPEHHUIO.

Paspemmas crop, cya mepBoil MHCTaHIIMM, PYKOBOJCTBYSCH monoxeHusMu cT. 8, 433, 834, 835,
836 PK P®, Ilonmoxenmem banka Poccum ot 27 ¢epans 2017 r. N579-I1 "O mmane cyetoB
OyXrajaTepckoro yuéra Jjsi KpeIUTHBIX OpraHu3anuil u nopsake ero npumenenus”, m. 3.1 IlomosxeHus
banka Poccun ot 29 saBaps 2018 r. N 630-I1 "O nopsiake BeAeHHsT KaCCOBBIX OTEpaIfidi M TpaBUIIax
XpaHEeHUs1, IEPEeBO3KU M MHKaccaluu 0aHKHOT M MOHeThl banka Poccuu B KpeIUTHBIX OpraHMU3aLUsaX
Ha Tepputopun Poccuiickoit ®enepanuun", npumeén K BBIBOAY O TOM, YTO JOrOBOpP OaHKOBCKOIO
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BKJIaJIa TIO0 Pa3MEIICHUIO JIEHEXHBIX CPEICTB BO BKJIAJ SBIsSETCA He3akmou¢HHBIM. [Ipu sTom cyn
MEepBOM MHCTAaHIMU MCXOIWJI U3 TOrO, YTO OINEpAlMM MO BHECEHUIO b. TEHEKHBIX CpPEICTB B KacCy
0aHKka HE OTpa)X€Hbl B KACCOBBIX JIOKYMEHTaX OaHKa, Tepelaya HAIMYHBIX JCHEKHBIX CPEJCTB B
KaOWHETE yNpaBSIIONIeTr0 U JIMYHO €My B PYKHU, MO/ 3HAYUTEIHHO YBETUUYECHHYIO MPOIIEHTHYIO CTaBKY
MIPU TOM, YTO MPOIEHTHBIE CTaBKU B orice OaHka, Kyna siBuics b., ObUTH pa3MelieHbl B JOCTYITHOM
JUISL O3HAaKOMJIGHHMSI MECTe, a TaKXe B OTKPBITOM JOCTyll€ B HMHTEPHETE CBUACTEIBCTBYET O
HEpa3yMHOCTH NoBeneHus b.

B xadectBe monaTBepkaeHUs (akTa 3aKIIOYEHHUs J0roBopa OAaHKOBCKOTO OOCTYXHBaHHUS U
BHECCHHS JICHEXKHBIX CPEJCTB BO BKJIAM b. mpemocTaBieHBbI 3asBICHUS O Pa3MEIIEHUU JACHEKHBIX
CPEIICTB BO BKJIAJ], YCIOBHS MO pa3MEIICHUIO JCHEKHBIX CPEACTB BO BKJIaa U OaHkoBckwii opaep. Co
CTOPOHBI BKJIAQTYMKa JOKYMEHTHI moamnucaHbl b. JloKyMeHTBI CO CTOpOHBI OaHKa TMOIIMUCAHBI
YIPaBJISIONINM onepaninoHHbIM odricoM bank T., Ha HUX MPOCTABIICHBI OTTHCKH MeYaTH OaHKa.

N3 ycTaHOBIEHHBIX CYAOM OOCTOSITENIBCTB CJENYEeT, 4YTO 1. SBISUICS PYKOBOJHUTEIIEM
OTIEPAIIMOHHOTO OdHca, COTIACHO MOKHOCTHOW MHCTPYKIIMU U BBIAAHHOW BaHKOM TOBEPEHHOCTH B
€ro TIOJTHOMOYHUS BXOJIUJIO: TIPUBJICUCHHUE JEHEKHBIX CPEJICTB BO BKJIAJ, KaK OT UMEHH (DU3NICCKUX
JUL, TaK U IOPUJIMYECKHUX JIMI, B TOM YHUCJI€ B €ro MOJTHOMOYMS BXOIWIHM peajd3alusi pacyeTHO-
KaccoBOoro oOCHy)KMBaHMS B baHke W ToAmMcaHWe JOTOBOPOB OAaHKOBCKOTO cCyeTa/O0aHKOBCKOTO
BKiana. C yu€ToM H3JI0KEHHOTO CyAaM HaJJIeXallo JaTh OLEHKY AeHcTBUU T. M MONTHOMOYMI Ha
3aKJIIOYEHUE C UCTLOM JOrOBOPA BKJIAJAa M HA MOJYYEHHE OT HEro JIEHEKHBIX CPEJCTB, HA MOANMCAHUE
Y BBIJIa4y JOKYMEHTOB OT UMEHU OaHKa.

Ucxons u3 toro, uto 1.1 ct. 836 'K PD nomyckaer moareepxkaeHue cOOMIOICHUS MUChMEHHOMN
(dbopMBI TOTOBOpa OAHKOBCKOTO BKJIA/Ja BBIIAHHBIM OaHKOM BKIIAJYHUKY JOKYMEHTOM, OTBEYAIOIIUM
TpeOOBaHUsAM, YCTAHOBICHHBIM 0AaHKOBCKMMHU MpPaBUIAMHU U MPUMEHSIEMBIMUA B 0AHKOBCKOM MPaKTUKE
oObIuasiMu J1eJI0BOro ooopora. To ecTh mepedeHb JOKYMEHTOB, KOTOPBIE MOTYT yIOCTOBEPAThH (DAaKT
3aKJIIOUYEHHUs] OTOBOpa OaHKOBCKOIO BKJIAJa, HE SIBISETCS MCUEPIBIBAIOIIMM, BHECEHHE JEHEKHBIX
cpelncTB Ha cuér OaHKa BKIAIYUKOM, MOXET JOKA3bIBAThCS JIFOOBIMU BBIJAHHBIMH €My OaHKOM
JIOKYyMEHTaMH.

B Hacrosimiem cimydae cylqoM He COOIIOJEHBI TpeOOBaHUS O 3aKOHHOCTH U OOOCHOBAaHHOCTH
CyneOHOro akTa, a MOTOMY JOIYIIEHHbIE HApPYIIEHUS, HE HCIPABICHHBIE CYIOM aleUIaIMOHHON
WHCTAHIIMM W KaCCallMOHHBIM CYAOM OOIIEH FOPHUCIUKIINHU, SIBISIFOTCS CYIIECTBEHHBIMH U
HEMPEOJOTUMBIMHU, B CBS3U C YEM MOTYT OBITh MCIIPABJICHBI TOJIBKO MOCPEIACTBOM OTMEHBI CY/IEeOHBIX
noctaHoBieHuit. Ilpu Ttakux oOcrostenbcTBax CyneOHash KOJUIETHS 1O TPaKIaHCKUM Jejam
BepxoBnoro Cyna P® cuurtaer, 4To NpUHATHIE 1O A€y PEIICHHUE CY/a, alleJUIIHUOHHOE ONpeeIeHUe
U OIpeAesieHHe KAacCAI[MOHHOTO CyJa OOIIed IOPUCIUKIIUU HENb3sl MPU3HATh 3aKOHHBIMH, OHHU
MO/JIE’)KAT OTMEHE, a JIEJI0 - HAIIPaBJIEHUIO Ha PACCMOTPEHHUE B CY/ IEPBOM MHCTAHLINH.

Pestomupysi, paccMoTpeHHOE nem0 W3 OOCTOSTEIBCTB Jejia CIEAYeT, YTO HECOOJIOICHUS
TpeboBaHuil K popMe T0roBopa OGAHKOBCKOTO BKJIAJla M MPOLEIYpPhl €ro 3aKJIIOUEHUs] BO3JIaracTcs Ha
0aHK, MTOCKOJIbKY KaK COCTAaBJICHHE JIOTOBOpA, Tak U O(OpMIICHUE MPHUHSITHS JACHEKHBIX CPEJICTB OT
rpaXJIaHWHA BO BKJIAJ OCYIIECTBISIOTCS OT HMEHHM OaHka. B cBsizu ¢ dyem, 3a jeicTBus
HEJI0OPOCOBECTHOTO CBOETO PabOTHHKA M HECBOEBPEMEHHOE OOHAPYKEHNE HETIPABOMEPHBIX JIEUCTBUI
corpynHuka baHK [OmKeH HECTH OTBETCTBEHHOCTh 3a CBOM pHCKkU. Tak kak bank Oymyuu
KOMMEPYECKOW OpraHM3aluel, caMOCTOATEIbHO, HA CBOM PUCK 3aHMMAETCs NpEAIPUHUMATEIbCKON
NeSITENbHOCTHIO, HATIPABJICHHON Ha CUCTEMAaTHYECKOe MoydeHne MpuobLiH (ab3ar Tpetuii . 1 ¢1. 2 u
ct. 50 'K P®), oGnagaeT crienuaabHOM MPaBOCIIOCOOHOCTHIO U SABJISIETCS - B OTIIMYKE OT TpaKIaHUHA-
BKJIAUMKa, HE 3HAKOMOrO0 ¢ OAQHKOBCKMMHU TMpaBWJIaMH M OOBIYasIMH JIeJIOBOrO 00opoTa, -
npodeccruoHanioM B 6aHKOBCKO# cdepe, TpeOyrole CrielalbHbIX MTO3HAHUH.

I'naBa 5. I'ocyaapcTBeHHbIE TAPAHTHYU M CTPAXOBaHMe BKJIA0B

Cucrema cTpaxoBaHHUsI BKJIAaIOB (DU3WYECKUX NI, JeHCTBYyomas B Poccuu, sBIseTCs BaKHBIM
3JIEMEHTOM 3alllUThl HHTEPECOB BKIaAUYUKOB. DenepayibHbli 3akOoH «(O CTpaxOBaHUU BKJIAJOB
¢m3mveckux i B Oankax Poccuiickoit ®Demepanmm» NpeaycMaTpPUBAET TapaHTHPOBAHHOE
BO3MEIIEHUE BKJIA/IOB B Cilydae OaHKpPOTCTBa OaHKa B Mpejenax ycraHoBieHHoro qumura (¢ 2020 rona
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— 1,4 mun pyOneit). [IpaBonpumeHUTENIbHAs IMpPaKTUKa IOKA3bIBA€T, YTO B ciyyae OaHKpPOTCTBA
0aHKOB MEXaHM3M CTPAXOBAaHUS BKJIAJIOB UTPAET KIIOYEBYIO POJIb B BOCCTAHOBJICHUH MIPaB IPAXKAaH.
Cdepa ¢uHAHCOBBIX yCIyr, OKa3bIBA€MbIX OaHKaMU M HMHBIMH OpraHU3allUsSMU, B HACTOSIIEE
BpEMS XapaKTEpHU3YETCs, ¢ OJHOM CTOPOHBI, POCTOM YHCJIa OKAa3blBAEMBIX HACEIECHHIO YCIYT, a C
JPYroi - HaJIMYUEeM PHUCKOB, COMPSIKEHHBIX B TOM YMCJIE C HE Bceraa J0OPOCOBECTHBIM MOBEIEHUEM
YYaCTHUKOB (DMHAHCOBOI'O pbIHKAa, B TOM uucie u OaHkamu. B sHBape 2017 rogma bank Poccum
BCTYNUJI B MeXIyHapOAHYIO OpraHU3alUI0 IO 3alluTe MpaB MOTpeOuTene (PUHAHCOBBIX YCIYT,
YIEHAaMU KOTOPOW SIBIIIIOTCS HAA30pHBIE OpraHbl 22 CTpaH, OAHO U3 3aady KOTOpPOW sBISETCA
COJICHCTBUE COBEPIICHCTBOBAHUIO CUCTEMBI 3aLIUTHI IPaB MOTpeOUTENEH (PUHAHCOBBIX YCIYT.
Bepxosubiit Cyn P® mnpoBoauT cucTeMaTHuYecKyl0 paboTy 1o OOOOIIEHUIO MPAKTUKU
pPacCMOTPEHUST Pa3IMYHBIX KATETOPHH JeN, CBS3aHHBIX C 3aluTod mpaB morpeduteneit. Tak,
[Tnenymom Bepxosraoro Cyzna Poccuiickoit @enepannu ObUTH NMPUHATHI TOCTAHOBJICHHS OT 28 WIOHS
2012 r. Nel7 "O paccMOTpeHHH CyaMu IpaKAaHCKUX JIed 10 CIIOpaM O 3alluTe MpaB norpedureneit'”,
or 27 utons 2013r. Ne20 "O npuMeHeHHH CyJaMH 3aKOHOJATENIbCTBA O JOOPOBOJIBHOM CTPAaXOBAaHUH
MMYILECTBA rpakaan".
I'maBa 6. IIpo0JieMbI M EePCNEKTHUBBI PA3BUTHA
CynebHast TpakTMKa 10 JOroBOpaM OaHKOBCKOTO BKiaja paszHooOpasHa. HawuGoiee
pacrpocTpaHeHHbIE KAaTErOpUM CIIOPOB: B3BICKAHWE BKJIAJOB MpU OAaHKPOTCTBE OaHKa, CHOPHI O
HA4MCIICHUH NPOLICHTOB, IPU3HAHNE HEACHCTBUTEIBHBIMU OTACIBHBIX YCIOBUM JOTOBOPA.
Bepxoubiii Cyn P® HeoqHOKpaTHO yKasblBall, YTO JOTOBOP OAaHKOBCKOTO BKJIaZa HOCUT
NyOJIMYHBIM XapakTep, M YCJIOBUS, YLIEMJAIOUIME IpaBa BKJIaJ4MKa, MOTYT OBbITb INpPH3HAHbI
HeelcTBUTENbHBIME. K 4nciay mpoGiieM MOKHO OTHECTH: HEJOCTAaTOYHYIO 3alIUTy IOPHINYECKUX
JML-BKJIAJYMKOB, CIOKHOCTH C LU(GPOBBIMU BKIaJaMU M MCIOJIb30BAHMEM CMapT-KOHTPAKTOB MU
KOJIJTM3UH MEX]ly MHTepECaMU BKJIQIYMKOB U OAHKOB B YCIOBHSIX 9KOHOMUYECKON HECTAOMIBHOCTH.
IlepcnexTiBbl OaHKOBCKOM c¢epbl CBA3aHbl C LU(POBOH TpaHchopMalMed, YTO BKIHOYAET
BHE/IPEHHE WHHOBALMH, a TaKkKe YCHJICHHE O€30IacHOCTH M HAaJEKHOCTU CHUCTEMBI CTPaXxOBaHUS
BKJIa/10B. [{udpoBuzanus sxe BeeT K YIy4lIeHUIO KayecTBa YCIyT U PaclIMPEHUIO JOCTyIa K HUM.
[IpoOnemMbl HETOCTATOYHOM 3aAIIMTHl BKIAJAYUKOB PEIIAIOTCS C TMOMOMIBIO TOCYIAapCTBEHHBIX
CHCTEM CTPAaXxOBaHUS BKJIAJOB, KOTOpble KOMIIEHCUPYIOT IOTEpU B ciydyae OaHKpPOTCTBa OaHKa, a
TaKXKe IMyTEeM MOBBIIEHUS OTUTETPHOCTH CaMHUX BKJIQJYUKOB, MPOBEPKH HMHGpOpMAMU O OaHKaX U
UCIOJIb30BAaHUSl HAJEXKHBIX Mep 0€30MacHOCTH JUIsl cBOMX cueToB. [l obecrieyeHus: 0e30macHOCTH
BKJIaJI0B B PD crenyer BoIOMpaTh HaJlexkHbIe OaHKU, ydyacTByromue B CucTeMe CTpaxOBaHUs BKJIAa/10B
(CCB), B nepByro ouepelib Te, YTO UMEIOT JeiicTByroyto Junensuto LIb PO, u BHUMaTenbHO U3ydaTh
yCIIOBUSL JIOTOBOpOB. B ciiyyae cOepekeHuM, NPEBHIIAIOMINX pa3Mepa CTPaxoOBOM CYMMBIL,
HEOOXOAMMO paclpeleNiaTh MX MEXAY pPa3HbIMM OaHKaMM, 4TOOBI IMOJHOCTBIO COOTBETCTBOBAThH
cTpaxoBoi cymMe. Takxe rpaxkiaHaM BaXHO CJIEAMTH 3a CUTyallMed Ha (PUHAHCOBOM PbIHKE, YTOObI
CBOEBPEMEHHO IIEPEBECTH CPeJICTBA B OoJiee Oe301acCHbIe MHCTPYMEHTHI P HEOOXOJUMOCTH.
3akJ/oueHune
IIpoBeneHHOE Hcce0BaHUE TO3BOJISET CIEIaTh BHIBOJ O TOM, YTO JOTOBOP OAHKOBCKOT'O BKJIaJa
ABJIAETCA Ba)XKHBIM MHCTPYMEHTOM B (DMHAHCOBOI CHUCTEME, UMEIOIIUM 3HAYUTEJILHOE COLMAIBHOE U
npaBoBoe 3HaueHue. OH perynupyercs kak Hopmamu 'K P®, Tak m crnenmanbHBIMM 3aKOHaMH, a
cyneOHas MpakTUKa KOHKPETU3UPYET U YTOUHSET MPUMEHEHUE COOTBETCTBYIOIIIMX HOPM.
IIpaBonpuMeHHUTENbHAS NPAKTUKA CBHUJETEIBCTBYET O TOM, 4YTO 3allluTa IpaB BKJIAJAYUKOB
ABIIAETCA NMPUOPUTETOM JUISl TOCYAAPCTBA, OJHAKO COXPAHSIOTCSA MPOOJIEeMbl, TpeOyIOIINUe PEIIeHus:
HEOOXOAMMOCTh aJaNTallid 3aKOHOJATEeNbCTBA K IM(POBBIM TEXHOIOTUSAM, YCHIEHUE 3allUThl
BKJIATYMKOB-IOPUANYECKUX JIUL, MOBBIIEHUE 3((YEKTUBHOCTH CHCTEMBI CTPaxOBAaHUS BKJIAJOB.
IlepcniekTHBBI pPa3BUTHS HHCTUTYTa JOrOBOpa OAHKOBCKOTO BKJIaJa CBs3aHbl C IM(poBHU3anueit
(MHAHCOBBIX YCIIYT, paCUIMPEHUEM MEXaHHU3MOB 3allUThlI IPAaB BKJIATYMKOB U YKPEIJIEHUEM JTOBEpUs
K OaHkoBcko# cucteme. LludpoBbie TeXHOIOTMH TPaHCHOPMUPYIOT CIIOCOOBI 3aKIIOUEHHS JOTOBOPOB,
yIOpaBJIEHUS] CPEACTBAMHM M JAMCTAHLMOHHOTO OOCIY)XHBAaHUSA, a YCHUJICHHbIE MEXaHU3MbI 3alUThI
obecrneunBaroT 6€30MacHOCTh BKJIAJIOB B YCIOBUAX pa3BUTHs LU(POBOM CpeIbL.
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JIBIBKA CTEITHAS (*SAGA PEDO*) B KOCTAHAMCKOWM OBJIACTHU: PE3YJIbTATHI
WCCJIEJTOBAHUM 2024-2025TT.

bunanosa Kpucmuna Anopeesna
KPY umenu Axmem Batimypcuoinynol,
Kocmanau, Kazaxcman

AHHOTaIIMA

B cratbe mpenctaBieHbl pe3yabTaThl MOJEBBIX HCCieNOBaHUM AbIOKK cTenHOoil (Saga pedo) B
Kocranaiickoit oonmactn Kazaxcrana B 2024-2025 rr. Bua sBisiercst penkum u 3aHecéH B KpacHyro
KHUT'Y, YTO JEJaeT HM3y4YEeHUE €ro YHUCICHHOCTUM M apeajia KpailHe akTyalbHbIM. MccnemoBaHus
IIPOBOJIMJIMCh ~ MapUIpyTHbIM MeTonoM Ha teppuropunm  Haypsymckoro, Kapacycckoro wu
AMaHrenbJUHCKOT0 paifoHOB. YCTAHOBJIEHO, YTO HAaMOOJbIIask YUCIEHHOCTh ocoOell HabmroaeTcs B
Hayp3ymckom paiioHe, € COXpaHWINCh LEJIMHHbIE CTeNd U (YHKIMOHUPYIOT OXpaHseMble
tepputopun. B Kapacycckom paiione 3aMKCUpOBaHO CHI)KEHUE YHCIEHHOCTH M3-3a BbIlIaca CKOTa U
UCIOJIb30BaHUsl ecTUIMIOB. [losydeHHbIe pe3ynbTaThl YKa3bIBAlOT HA HEOOXOAUMOCTh PETYIISIPHOTO
MOHMTOPHHIA U YCWJIEHUSI MEP OXPaHbl CTEIHBIX 3KOCUCTEM JJISl COXPAHEHUS BUJA B PETHOHE.

KiroueBwie cioBa: npibka ctemHasi, Saga pedo, Kocranaiickas obnacts, KpacHast kHura, cTenHble
9KOCUCTEMbI, MOHUTOPHHT.

Beenenue

JlpiOka crennas (Saga pedo) — peakoe HaCeKOMOE M3 CEMEHCTBA HACTOSIINX Ky3HEYHKOB
(Tettigoniidae). OHa siBsIeTCS KpYMHEUIIUM IpecTaBUTeNIeM NpIMOKPBUIBIX B Kasaxcrane u
3aHeceHa B KpacHyro KHHUTY.

Kocranaiickas 00651acTh IpeACTaBISIET 0COOBIA MHTEPEC IS U3YUCHUS BU/IA, TaK KaK 3/1€Ch
COXPAHWJIUCH CTETIHBIE SKOCUCTEMBI, IJI€ BCTPEYAOTCS YCTOWYMBBIE MOITYIISILIUH.
Matepuasbl 1 METObI UCCIIEOBAHUS
[Tonessie HaOMOAEHUS TpoBOAUINCH B 20242025 rT. B TpéX paitonax Kocranaiickoit
o0nactu:

o Hayp3ymckui,

o Kapacycckuii,

e AMaHTeNIbJIUHCKUH.

Hcnonp3oBascst MapIpyTHBIA METO] ¢ y4€TOM ocoOelt Ha TpaHcekTax (500 M x 5 m). Yuétsl
BBITOJIHSUTMCH B MIOJIE—ABryCTe B YTPEHHHE U THEBHBIE Yackl Ipu Temreparype 22—-28 °C.

B 2024 1. 6b110 3am05%%€HO 15 TpaHcekToB, B 2025 r. — 18. UncIeHHOCTh IEPEBOAMIIACH B
IJIOTHOCTH (3K3EMIUISIPOB HA TE€KTap)

Pe3ynbTaThl nccnenoBaHui

HaubonbIas 4uCIIeHHOCTh BIOKH CTEITHOM 3aperucTpupoBana B Hayp3yMmckom paiione, 4To
CBA3aHO C COXPAaHHOCTHIO LENUHHBIX cTeneil. B Kapacycckom paiioHe nonyssinus oka3anach
MUHHUMAJIbHOW M3-3a HHTEHCUBHOTO BhbINaca ckoTa. B AMaHrenpIuHCKOM pailoHe YUCIEHHOCTh
MIPOMEXKYTOUHAsl, 0COOCHHO Ha 3a0pPOIIECHHBIX CETbX03YTOAbIX.

Taoauna 1. [luHamMuka 4ncJIeHHOCTH AbIOKH cTenHoi B pailonax Kocranaiickoii o01actu
(20242025 r1.)

Paiion 2024 2025
(3K3./ra) (3k3./Tra)
Hayp3ymckuit 0,7 0,8
Kapacycckuii 0,3 0,2
AMaHTreIbIUHCKAN 0,5 0,4
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Bup Brimtouén B Kpacnyro kuury Kaszaxcrana. Yucnennocts Huskas (0,3—0,8 3k3./ra).
OcHOBHBIE YIpO3bl: pacHallika 3eMelb, 0XKapbl, THCEKTULUIBL, BbIIac ckoTa. Heobxoaum
MOHHUTOPHHT, COXpaHEHHE OMOTOIOB U NMPOCBEILIEHUE.

[AnHaMmnka yncneHHocTn AblbKKn cTenHomn
KocTaHawckasa obnactb, 2024-2025 rr.

0.8 Hayp3yMckuit paitoH
Kapacycckuin panoH
=&~ AMaHrenbAWHCKUA panoH

0.7

0.6}
0.5} \
0.4t

0.3

YucneHHocTb (3K3./ra)

0.2

2024.0 2024.2 2024.4 2024.6 2024.8 2025.0
lfoa

Pucynok 1. lunaMuKka YMCJICHHOCTH IbIOKH cTenmHoi mo paiionam (2024-2025 rr.)

Ha rpaduke BunHO:

o Hayp3ymckuii palioH JeMOHCTPUPYET CTAOMIIBHBIN POCT,

o Kapacycckuili — najieHue YMCIE€HHOCTH,

e AmaHrelbINHCKUN — CHIKeHue nocie 2024 r.

3aKJIr0YeHue

[Momymsitust IBIOKU CTETHOM 3aBUCUT OT COXPAHHOCTH CTEIHBIX 3KOCHUCTEM. B oXpaHseMbIx

tepputopusix (Hayp3yMckuii 3anoBeJTHUK) YCIOBUS OCTatOTCs OmaronpusaTHbIMU. OJHAKO BBITIAC
CKOTa U UCIOJIb30BaHUE NecTUn0B B Kapacycckom paiioHe mpuBOAST K AeTpagaliiu
MecTooOuTaHui. J[p1OKa cTenHas — pelKuid, yHUKaJIbHBIA BUJ TPIMOKPBUIBIX, SBIISIFOIIMICS Ba>KHBIM
WHANKATOPOM COCTOSIHUS CTEITHBIX dKocucTeM. B KocTtanaiickoit ob6mactu TpedyeTcst yCuieHue Mep
OXpaHbl U HAYYHOI'0 U3yYEHHUs MOMYJIALNI JAHHOTO BUAA.
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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:

e Radiation and hygienic characteristics of the territory.

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

¢ Social and living conditions of the population.

¢ Medical and biological health indicators.

e 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, SO2, NO2) 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:

e Limited access to quality medical care in rural areas.

e Insufficient awareness of healthy lifestyle practices.

e 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:

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

e Gastrointestinal diseases (15-18%).

¢ Anemia and metabolic disorders (12—-14%).

e 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 ILimited access in rural areas |
INutrition of people | Traditional food products |Vitamin deficiency in winter |
IKnowledge of HLS  |School programs |Insufficient awareness among adults |

Table 2. The structure of morbidity in the population

Group of Diseases H Share (%)

33



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

] Group of Diseases H Share (%) ]
| Respiratory system | 2025 |
| Gastrointestinal tract (GIT) | 1518 |
| Anemia, metabolic disorders | 12-14 |
| Cardiovascular diseases | 1012 |
| Others | 3035 |

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:

e development of a sanitary and hygienic monitoring system;

e preventive work among the population on healthy lifestyle issues;

e expansion of access to medical services;

e 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 kily (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.

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

e Digital platforms are used to study the history of kily and to listen to authentic performances.

e 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:

e 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.

e 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.

e 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:

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

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

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

e 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 iy 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;
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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;

o 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
Globalization

Cultural integration:
resonates with instruments
like the pipa, sitar, and
African drums.
Technological
transformation: digital
sound libraries, online
learning platforms. Stage
transformation: used in
show business with

- 47% of dombra learners use
online platforms.

The dombra
resonates with
non-traditional
cultures and has
gained new
characteristics in
terms of
technology and

multimedia and light stage use.
effects.
Youth: national pride is
strengthened, but they are i
. , - 72% of young people said they
more interested in modern feel national pride. - 39% prefer ||Audience

directions. Middle
generation: values the
preservation of traditional

modern uses of the dombra over
traditional kyuis. - 63% of the

perception reflects
a balance between

3. Audle_nce repertoire, but also middle generation support 'Fl’adltIOI:l and
Perception - - preserving tradition, 45% innovation. Youth
supports innovation. . .
. . . |[welcome synthesis. - 58% of are the main
International audience: L i
. foreign listeners rated the driving force of
perceives the dombra as - .
o emotional effect of the dombra | transformation.
an exotic instrument, hiahl
showing high interest in gnly.
ethno-jazz and ethno-rock.
- The transformation of
the dombra is an
evolutionary process. - The dombra is
. Globalization has transforming from
4. Analytical . . )
Summar expanded its scope. - a national heritage
y Youth perception has into a global
become a key factor. - cultural code.
Tradition and innovation
need to develop together.
- Teach the dombra in The future of the
5. Future

Recommendations

both traditional and
modern approaches. -

dombira lies in
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 PACCMOTPEHMHSA HAJIOI'OBBIX CITOPOB C YHACTUEM
HAJIOT'OIVIATEJBIINKOB, BOTHOWEHNU KOTOPBIX BO3BYXKJIEHO JIEJIO O
HECOCTOATEJBHOCTHU (L AHKPOTCTBE)

Kynxaesa Aiizepum Kyoaiibepzenkui3ol
Cmyoenm gpaxynomema 21eKmMpOHHO20 00YYEeHUsl, HANPAGieHUe IOPUCTPYOEHYUS
Mockosckuii hunarcoso-npomviuinennoiil Ynusepcumem « Cunepaus»

AHHOTaIMs Ha pycCKoM s3bike: /laHHas paGoTa MOCBSAIIEHA WCCIICIOBAHWIO B3aUMOJCHCTBUS
HAJIOTOBOT'O 3aKOHOJAATCIILCTBA U MMPOLUCAYP 6aHKp0TCTBa, a TAKKC BBIABIICHUKO OCHOBHBIX Hp06JIeM u
OCOOCHHOCTEH pa3perieHus] HaJOTOBBIX CIIOPOB C y4YaCTHEM OpraHM3aliid Wiau (DU3NYECKHUX JIHII,
HaxoJdumuxcss B IIPOLCCCE 6aHKpOTCTBa. B HUCCIICAOBAHUN PACCMAaTPUBAIOTCA IIPABOBBIC U
MPOIIEYPHBIC AaCHEKThl B3aWMMOOTHOIICHWN HAJIOTOBBIX OPraHOB, JIOJDKHUKOB W apOUTPakKHBIX
VIPaBISIONUX, aHATM3UPYETCS CyneOHas MpPaKTHKa, a TaKXKE BBISBISIOTCS KIIOYEBBIC MPOOJIEMBI,
BO3HUKAKOIIUE Ha CTBIKEC HAJIOI'OBOTO U 6aHKpOTHOF0 paBa. PC3YJ'IBT8.TBI pa60TLI HaIlpaBJICHbI Ha
pa3paboTKy PEeKOMEHAAIM IO COBEPIICHCTBOBAHUIO IPABOBOTO PETYJIMPOBAHUS W TOBBIMICHUIO
B(b(l)eKTI/IBHOCTI/I Pa3spCUICHUA HAJIOTOBLIX CIIOPOB B YCJIOBUAX GaHKpOTCTBa.

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.

Knioueswie Cl06a: Han0206ble cnopul, banxpomcmao, HecoCmosAmenbHoCmb,
HAI020NIAMeNbUWUKU, HATI0208ble OP2aHbl, NPOYEdYPbl OAHKPOMCMEA.
Bsenenue

CoBpeMeHHOE POCCHIICKOE HAIOTOBOE 3aKOHOIATENILCTBO MPEIBSIBISICT K HAJIOTOIIATEIbITIKAM
MHOKECTBO TpeOOBaHMUA W TpaBWUJ, COONIOJCHHE KOTOPBIX WrpaeT KIIYEBYID pOJb B
(G YHKIIMOHUPOBAHUHU TOCYIAPCTBEHHOW HAJIOrOBOM cucTeMbl. OJIHAKO B YCIOBUAX IKOHOMHYECKOM
HECTaOWJIBHOCTH U (PMHAHCOBBIX TPYAHOCTEH HE BCE OPraHM3ALMU U MPEANPHUATUS MOTYT BBITOIHATH
CBOM HAJIOTOBBIE 00s3aTeNbCTBA. B Takux ciyyasx BO3HUKAET CUTYyallHsl, KOTia HaJOrOIJIaTeNIbIINK He
B COCTOSHUU BBIIIOJIHUTH CBOU AOJITOBBIC O6H3aTeHLCTBa, 1 B OTHOILICHUHU HETO B036y)K,Z[aCTC5I €10 O
OaHKPOTCTBE. DTO CO3/IA€T MPABOBYIO CUTYAIIHUIO, TPEOYIONIYI0O 0COO0T0 MOAX0/a MPU PACCMOTPECHHUH
HAJIOTOBBIX CIIOPOB.

[Iporecc GaHKPOTCTBA MPENCTABISIET COOOH IOPUANYECKOE U DKOHOMHYECKOE pa3OupaTeIbCTBO,
HCJIBKO KOTOPOT'O ABJIACTCA MPU3HAHUC NPCAIIPUATHA HCHJIE[TC)I(GCHOCO6HI:IM 1 YCTaHOBJICHHUC TTOPpAIKa
YIOBJIETBOPEHUS] TPEOOBAHUN €ro KpenauTopoB. B Takux cHUTyalMsIX HAJIOrOBBIE OPraHbl, SBISACDH
OOHUM U3 TJIABHBIX KPECAUTOPOB, OKA3bIBAKOTCA BOBJICYCHBI B ITPOLICCC 6aHKp0TCTBa, 4TO NPUBOIHUT K
BO3HUKHOBEHHUIO MHOXKECTBA IMPABOBBIX BOMPOCOB, KACAIOIIMXCSI HAJIOTOBBIX 0053aTEIbCTB, MOPSIKA
HUX UCIIOJHCHHA U BOSMOXXHOCTHU UX OCIIapHWBAHUA B CYIC.

AKTyallbHOCTh TeMbl: B mocrnenHee JecsTHIIETHE BOMPOCHI, CBS3aHHBIE C OaHKPOTCTBOM
OpraHu3aliil M pa3pelIeHHeM HAJIOTOBBIX CIIOPOB, MPHOOpEIH OCOOYyI0 aKTyanbHOCTh. HamoroBble
CHOpBL, B KOTOPBIX YYacCTBYIOT OpraHM3alllM, HaXOISAIIUecs B CTaaAuud OaHKPOTCTBa, TPeOyIOT
JETAIbHOTO aHAJIN3a, MOCKOJIbKY OHU BKIJIFOYAIOT B Ce0sl YHUKAIBHBIC MPABOBBIC M MPOIECCyaTbHBIE
ACMEKThI, OTJTUYHBIE OT CTAHIAPTHBIX HAJIOTOBBIX CIIOPOB.

Oco060e BHUMaHUE CIEAYET yICTUTh TOMY, UTO BO30YKIeHHE JieJia 0 0aHKPOTCTBE CYIIECTBEHHO
U3MEHSET HE TOJBKO IPAaBOBOE TMOJOXKEHHE CaMOW KOMIAHMM, HO M TMOPAJOK PAacCCMOTpPEHUs
HAJIOTOBBIX cropoB. [Iporecc OaHKpOTCTBA TpeaycMaTpUBaeT OCOOBIE MPOLEAYpPHI, TaKHe Kak
MPUOCTAHOBIICHUE WM OTCPOYKA MCTIOJHEHUS 00A3aTeNbCTB, MPOBEACHUE HE3aBUCUMOM IKCIIEPTHU3BIL,
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Ha3HAYeHUE BPEMEHHOI'O YIPABISAIOLIEIO M JApyrue JEHCTBHUS, KOTOpbIE OKAa3bIBAIOT BIIMSHUE Ha
pa3pelIeHre HaIOTOBBIX CIIOPOB. BaXkHO MOHMMATh, YTO HAJIOrOBbIE 0053aTENILCTBA, HE UCIIOJIHEHHbIE
710 MOMEHTA MOJauu 3asBJICHUsI 0 OaHKPOTCTBE, MOTYT CTaTh IMPEIMETOM CIIOpa U PELICHMs B paMKax
OaHkpoTHOTO TIpou3BocTRa. [10]

3akoHoxarenscTBO Poccuiickoit denepanuu B MociaeaHUE TOJbI MPETEPIENO sl U3MEHEHUH,
KOTOpPbIE KOCHYJIMCh MPOLEyphl OAaHKPOTCTBA M CIIOCOOOB pa3pelieHHsl CIOPOB MEXy HAJOTOBBIMHU
OpraHaMM M JOJDKHUKaMd. OHUM M3 HauOosee 3HAYMMbIX ACIEKTOB SBIISETCS B3aUMOJEHCTBHE
HAJIOTOBBIX OPraHOB C YIPAaBISAIOIIMM M KOHKYPCHBIM YIPABISIOIINUM, KOTOPHIE UIPAOT KIIIOUEBYIO
poiib B BOMpOCAaX B3bICKAHUS JOJATOB M YAOBIETBOPEHHUS TPeOOBAHUN KpPEIUTOPOB, BKIOYAs
TpeOoBaHUs O Hajoram U cObopam. B cBsI3M ¢ 3TUM cymiecTByeT HEOOXOAMMOCTb B IOAPOOHOM
UCCIIEIOBAaHUN OCOOEHHOCTEW, C KOTOPBIMU CTAJIKMBAIOTCS YYAaCTHUKM TaKUX CIIOPOB, a Takke B
U3Y4EHHHM CyNeOHOM TPaKTUKM IO pa3pelieHHI0 HaJOrOBbIX CIOPOB B paMKax HpOLEIyphl
OaHKpOTCTBA.

1. IlpoGnematuka Mccae10BaHHsl HAJIOTOBBIX CIIOPOB B paMKax Mpoueayp 0aHKpOTCTBa

OpHOl W3 KIIOYEBBIX MpOOJeM, BO3HHUKAIOMIMX MPH PACCMOTPEHUM HAJIOTOBBIX CIOPOB C
ydacTHeM OaHKpOTOB, SIBJISIETCSI BOIPOC, CBSI3aHHBIN C MpaBaMH HAJOTOBBIX OPIaHOB Ha B3BICKAHUE
HAJIOTOBBIX 3aJI0JDKEHHOCTEH Tociie BO30YyXAeHHUs nena o OaHkpoTcTBe. B mporecce 6aHKpoTcTBa
IIPOUCXOJUT PACIpENEICHUE aKTUBOB KOMIIAHUM MEXIYy KPEAMTOpPAMH, U HAJOrOBBIE OpPraHbl, Kak
IIPAaBUJIO, OKA3bIBAIOTCS B YMCJE TEX, KTO MPETEHJIyeT Ha YIOBJIETBOPEHHE CBOMX TpeOOBaHWH B
nepByto oyepenb. OJHAKO, C Y4eTOM OCOOCHHOCTEH HAJOTOBOTO 3aKOHOAATENBCTBA, TOT MPOILECC
HUMEET CBOM HIOAHCHI. [3]

OpHOlf M3 CHOXHBIX CUTyallUd SIBISETCS IPU3HAHUE HAJOIOBBIX  3aJI0JDKEHHOCTEHN
«MIPEANIOYTUTENBHBIMIY»  TONTaMH, YTO O3HA4aeT HX MEPBOOYEPENHOE YNOBJIECTBOPEHHE IIpU
JUKBUJALMU aKTUBOB JOJDKHHMKA. DTO MPUBOJIUT K TOMY, YTO HAJOrOBBIE OpraHbl MOTYT BCTYIIaTh B
KOH(JIUKT € JPYTMMHU KpEAUTOpaMH, KOTOpPbIE, BO3ZMOXKHO, NPETEHAYIOT Ha Te e CpeAcTBa. Takum
o0pa3oM, CHOpPHBIE MOMEHTBHI KacaroTcs HE TOJBKO MPABUIBHOCTH HWCYUCICHUS HAJIOTOBBIX
00513aTeNIbCTB, HO U IPUOPUTETHOCTH UX UCIIOJHEHUS B PaMKax MpoLEeAypbl 0aHKPOTCTBA.

Taxoke Ba)KHOM TEeMOH SIBISIETCS ONpEACNICHUE MPaBOMEPHOCTH U 0OOCHOBAHHOCTH HAJIOTOBBIX
CaHKIMH, TAKMX KaK [eHH, ITpadbl U APyrue Mepbl BO3IEHCTBUS, KOTOPbIE HaJOIOBbIE OPraHbl MOT'YT
IPUMEHUTh K HaJOromjaTeapuuky. B mpouecce OaHKpPOTCTBA 3TH CAHKLUMU MOTYT OKa3aThCs
3HAYUTEIIBHBIM NPENATCTBUEM I YCIEIIHOIO 3aBEPUICHMs [€1a O HECOCTOSATEIBHOCTH, TaK KAaK B
paMKax 0aHKpPOTCTBa CYIIECTBYIOT O'PAaHMYCHUS Ha HAYKMCIICHUE U B3bICKAHHUE TaKUX JIOJTOB. [6]

2. OcOOEHHOCTH PACCMOTPEHNUS HAJIOTOBBIX CIIOPOB B KOHTEKCTE J1eJ1 O OAHKPOTCTBE

[pormecc paccMOTpEHHUsT HAJIOTOBBIX CIIOPOB C YyU4acTHEM OAHKpPOTOB TpPeOyeT OT CyI0B 0COO0Oro
MOJIX0Aa M BHHUMATEIbHOCTH. BO-TEepBBIX, CyAbl JOJKHBI YYUTHIBaTb, YTO OaHKPOTCTBO — 3TO
KOMIUIEKCHOE MU MHOTI'OYPOBHEBOE IPOU3BOJCTBO, B KOTOPOM Ba)KHOE 3HAYEHUE UMEIOT HE TOJIKO
HAJIOTOBBIE 0053aTENBCTBA, HO U MHTEPECHI APYIMX YYACTHUKOB, TAKUX KaK KPEJAUTOPHI U TOJIKHHUK.

Bo-BTOpBIX, HEOOXOOUMO YUYUTHIBATH CIEUU(PUKY HAJIOTOBBIX O053aTEIbCTB B KOHTEKCTE
O6ankporcTBa. Hampumep, HanoroBbsle CHOpbl MOTYT KacaTbCsl BONPOCOB OIEHKM HMMYILECTBa,
MIPaBWJIBHOCTH IPUMEHEHMSI HAJIOTOBBIX JIBIOT WJIM HEONPABIaHHBIX HAJIOTOBBIX BbIYE€TOB. Cy/Ibl 4aCTO
CTAJIKUBAIOTCS ¢ HEOOXOJIMMOCTBIO aHAIN3a OYXTraJlTepCKOil OTUETHOCTH U (PMHAHCOBBIX JOKYMEHTOB
KOMITIaHUM, a TAKXKE C MIPUBJICUEHUEM CIIEIIMATTUCTOB, KOTOPBIE MOTYT IOMOYb Pa300paThCsl B CIOKHBIX
BOIPOCAX HAJIOT000JIOKEHHS.

Kpome Toro, BaxHO OTMETUTBH, UTO B IIPOLIECCE PACCMOTPEHHUSI HAJIOTOBBIX CIIOPOB B CYJ€ MOTYT
BO3HHUKAaTh BOIIPOCHI, CBSA3aHHBIE C TMpaBaMM M OO0S3aHHOCTSIMHM BpPEMEHHOTO WJIH KOHKYpPCHOIO
YIOPaBISAIOLIEr0. DTOT OpraH, UrPAOLIUI HEHTPAIBHYIO POJb B Ipolecce OaHKPOTCTBA, TAKKE MOXKET
OBITh 3aMHTEPECOBAH B PEILICHUH HAJIOTOBBIX CIIOPOB, MOCKOJIBKY OT €ro JAeUCTBHI 3aBUCUT, KaK Oy1yT
YIIOBJIETBOPATHCS TPEOOBAHUS HAJIOTOBBIX OPraHoB. [7]

3. [lytu pemienust npo6ieMaTUKU HAJIOTOBBIX CIIOPOB B paMKaxX OaHKPOTCTBA.

Pemenue HpOGJ’ICMaTI/IKI/I, BO3HHUKAIOMICH npu paCcCMOTPCHUU HAJIOTOBBIX CIOPOB C Y4aCTUCM
HAJIOTOILUIATCJIBIIUKOB, B  OTHOIICHHU  KOTOPBIX B036}’)K)16HO JCJIO0 O HECOCTOATCIBbHOCTHU
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(6ankpoTcTBE), TpeOyeT KOMIUIEKCHOTO TOAX0/1a, BKIIOYAIOIIETO KaK 3aKOHOAATEIIbHbIE U3MEHEHMUS,
TaK U yJlydlleHue cyaeOHON NpakTUKU. PaccMOTpUM HECKOJIBKO CIIOCOOOB peIIeHuUs 3TOH MpoOIeMBbl.

1. VYperynupoBaHue NpHUOPUTETOB yIOBIETBOPEHUS TPEOOBAHUN HAJIOTOBBIX OpraHoB. OnHON U3
po6JeM B Iporecce OaHKPOTCTBA SIBJIAETCS HEOOXOAMMOCTb YETKOTO pacipeiesieHUs] aKTUBOB MEXTY
KpC€aAuTopamMu, BKIOYas HAJIOT'OBBIC OpraHbI. B YaCTHOCTH, HAJIOI'OBBIC Tpe6OBaHI/I$I MOTYT HC BCCrja
ObITh TPU3HAHBI NEPBOOUYEPETHBIMH, YTO MPUBOIUT K JUIMTEIbHBIM M KOH(IUKTHBIM CYIEOHBIM
pasompatenscTBaM. [l pemieHHs OSTOro  BOMpoca HEOOXOAMMO UYETKOE W CIIPaBEITMBOE
peryaupoBaHUE  IPUOPUTETHOCTH  YAOBJIETBOPEHHs  TpPeOOBaHMN  HAJIOTOBBIX  OpraHOB B
3aKOHOJATENbCTBE O OAaHKpOTCTBEe. BakHO obOecmneunTh, 4TOOBI TpeOOBaHMUS HAJIOTOBBIX OPraHOB B
pa3yMHON CTENEHU YAOBJIETBOPSIMCH JO0 APYrHX JOJITOB, HO B Mpeaenax AOMYCTUMON CYyMMBI U C
Y4€TOM HWHTEPECOB NPYTrUX KpeauTopoB. [IpemnoxkeHueM yisi YIydHICHUS CUTYallMH MOXET OBITh
co3liaHue 0oJiee YeTKOM M MOHATHOM MpoIe1yphl IPU3HAHUS HAJIOTOBBIX JOJTOB MPEANOYTHTEIbHBIMU
U WX yIOBJIETBOPEHHE B Tpolecce OAHKPOTCTBA. JTO TMO3BOJIUT M30€XKAaTh CUTYAIlMid, KOT/Ia Ipyrue
KPEIUTOPBl, MMEIOIIUE NPUOPUTETHBIE IMpaBa, OJOKUPYIOT WM 3aTPYJHSIOT BBIIUIATY HAJIOTOBBIX
TOJTOB.

2. Pa3paboTka MeXaHM3MOB JJisI YIIPOIIEHHOTO W CIIPABEIMBOTO PEIIEeHUs COpoB. MexaHu3M
paspelleHns HaJOrOBBIX CIIOPOB B Ipolecce OaHKPOTCTBA JOJIKEH ObITh YCOBEPIIEHCTBOBAH TaKUM
00pa3oM, 4TOOBI YCKOPUTH Pa3pelieHUe CIOPOB M YMEHBIIUTh MX KOJIMYECTBO. [[JIsl 3TOrO0 MOKHO
IPEUIOKUTh CO3/1aHUE CIELUAIU3UPOBAHHBIX ApOUTPAKHBIX M HAJIOTOBBIX CYAOB, KOTOpbIE OyAyT
3aHUMATHCS WCKIIOYUTEIBHO TaKHUMH JellaMd. JTO TO3BOJIUT Cylabe ObicTpee pa3oOpaThCs B
cneun(uKe Cropa, CHU3UTh Harpy3Ky Ha oOLIuil apOuTpak U MOBBICUTh KAYECTBO PEILEHUS TaKUX
nen. Kpome Toro, BO3MOKHO BHEIPEHHUE allbTEPHATUBHBIX CIIOCOOOB pa3pelieHus CIOPOB, TAKUX Kak
MeaMalus, KOTopash MOXKET OBITh MCIIOJIb30BaHa Ul YPEryJIUpOBaHHS HAJIOTOBBIX CIIOPOB J0
oOpamieHuss B Cyld. DTO YCKOPHUT MpPOIECC U COKPATUT KOJWYECTBO CYACOHBIX pazOMpaTesIbCTB,
MO3BOJISISI CTOPOHAM IPUHTH K KOMIPOMHUCCHBIM PELICHUAM 0€3 JUINTENbHBIX CYI€OHBIX MPOLEYD.

3. YmpormieHue mnpoueaypsl B3bICKaHUS HAJOTOBBIX JIOJNTOB B ciydyae OaHkpotcTBa. [Iporecc
B3bICKaHMsI HAJOIOBBIX JOJICOB B paMKax OaHKPOTCTBA MOXKHO YIPOCTUTh 4Yepe3 HCIOJIb30BaHUE
QJICKTPOHHBIX CHCTCM, KOTOPBLIC IIO3BOJJAKOT HAJIOIOBBIM OpraHaM OICPATUBHO OTCJICIKUBATDH
3aJJ0JDKEHHOCTh U Ooiiee 3(pPeKTUBHO B3aMMOJCHCTBOBATh ¢ KOHKYPCHBIM YHPABISIOUIMM. JTO JacT
BO3MOYKHOCTh HAJIOTOBBIM OpraHaMm OoJjiee aKTHBHO Yy4YacTBOBaTh B IHpolecce OaHKpOTCTBA U
IPEJOTBPATUTh YKJIOHEHHE OT YIJIaThl HAJIOrOB IIyTEM HCIOJb30BAHUS CIIOKHBIX CXEM, Halpumep,
CKpbITUSl uMyllecTBa. Takxke cienyer pa3paboTaTh JOINOJIHUTENbHBIE HMHCTPYMEHTHI IS
3¢ (GEKTUBHOTO BBISBICHUS U y4eTa HAJIOTOBBIX 330JDKEHHOCTEH Ha pasHbIX CTaAuAX OaHKpOTCTBA,
YTO MOBBICUT MTPO3PAYHOCTH M YCKOPHUT MPOIECC B3BICKAHUS JTOJTOB.

4. TlpoBepka U KOHTPOJIb CO CTOPOHBI HATOTOBBIX OpraHoB. OIHOM M3 BaXKHBIX IPOOJIEM SBIISIETCS
HEAOCTAaTOYHAsA IIPOBCPKAa HAJOIOBBIMH OpraHaMM ZIGfICTBHfI KOMHaHHﬁ, Haxogamuxca B CTaJuu
OaHKpPOTCTBA, HA MPEIMET YKIOHEHHUS! OT HAJOIOBBIX 0053aTeIbCTB U (DUKTUBHBIX CIEIIOK. Y CHIICHHE
KOHTPOJIA CO CTOPOHBI HAJOIOBBIX OpPraHoB B IICPpUOS 6aHKp0TCTBa IIOMOKET NpPCAOTBPATUTH
37I0yMOTPeOJIeHUs] M HAJOroBble HapylleHus. Takxke HEOOXOOUMO MpenycMOTpeTb MeEphbl s
nNpeaAoTBpAIICHHUA HMCKYCCTBCHHOI'O YBCIMYCHHUA 3aJ0DKCHHOCTU TICPE] HAJIOIOBBIMU OpraHaMu,
HamnpumMmep, 4epe3 UCIOIb30BaHUE CXEM C OTUYXKJIEHUEM aKTHBOB KOMIIAHUU WM IPYTHMHU cIIoco0aMu
YKIIOHCHHA OT HAJIOTOBBIX BBIILIAT.

5. TloBblIeHHEe MPAaBOBOW IPaMOTHOCTU U O0yYEHHE YUYACTHHUKOB mpoliecca. Eie oqHIM Ba>KHBIM
araroM sBJISACTCA ITOBBIINICHUE HpaBOBOﬁ TpaMOTHOCTHU YYAaCTHHKOB IIPOHECCA, BKIIKOYAsA HAJIOTOBBIX
MHCIIEKTOPOB, KOHKYPCHBIX YNPaBIAIOMUX M TpeACTaBUTENIeH KOMMAHUM, HAaXOMALIMXCS B CTaAUU
6aHKpOTCTBa. HaquTB BCCX YYAaCTHHUKOB IIpoHecca IMPaBHIbHO IPHUMCHATL HOPMbI 3aKOHa H
3¢ GEeKTUBHO B3aUMOJEHCTBOBATH JAPYr C JPYroM IIOMOXET H30eXaTh IPaBOBBIX OIIMOOK H
HeZ0pa3yMEHUM, YTO CHU3UT KOJMYECTBO CIIOPOB U MOBBICUT 3PPEKTUBHOCTH PEIICHHS] BO3HUKAOIIUX
BOIIPOCOB.

6. CyneOHasi mpakTHKa ¥ TIpaBOBas OMNpeIesieHHOCTh. HeoOxoamma mocTosiHHas paboTa Hax
yIy4IlIeHHeM Cy1eOHOM MPaKTUKU M0 HAJOTOBBIM CIIOpaM B KOHTEKCTE OAaHKPOTCTBA. DTO BKJIIOYAET B
ceOss HE TONBKO Oojiee YEeTKOe TMOHMMAaHUE CYAbSIMH HOPM HAaJOTOBOTO 3aKOHOAATEIhCTBA, HO M
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pa3BUTHE €IMHOOOPAa3HOW MPAKTUKKM pa3pelleHusl Takux naen. PaspicHeHus BepxoBHoro cynma u
apOUTPaXXHBIX CYIOB TIO KOHKPETHBIM BOMPOCAM IMOMOTYT YYaCTHHKAM IPOIECCOB JIyylle
OPHEHTUPOBATHCS B IMPABOBBIX HOPMax W 0O0ECIEYHTH CTAOMIBHOCTH CyINeOHBIX pemeHuit. Kpome
TOTO, CJEIyeT CO3/1aTh CyAeOHbIE Pa3bsICHEHUs /ISl HAJIOTOBBIX OPraHOB, KOTOPbIE MOTYT TOMOYb IPH
paccMOTpEeHHH Jie) 0 OAHKPOTCTBE M MHHUMH3HPOBATH OIIMOKH B HAYHMCIICHUN U B3BICKAHUU HAJIOTOB
B TAKUX CUTYAaIIUSX.

7. YcraHoBieHne OoJjiee YETKMX MPaBWJI I KOHKYPCHOTO yrpasisitoniero. KoHKypcHBIe
YIPaBISAIOLUIME HIPAOT BaXXHYIO pOJIb B Ipolecce OaHKPOTCTBAa, B TOM YHCIE B IHpolecce
YpEeryJIMpOBaHUs HAJIOTOBBIX cropoB. OMHAKO WX pOJb B BOMPOCAX HAJOT000JOKEHWS HE BCET/a
JOCTAaTOYHO YETKO periaMEeHTHpPOBaHA. BakHO MpenocTaBUTh KOHKYPCHBIM YIIPaBISAIOMIMM OoJjee
SICHBIC ¥ KOHKPETHBIC PEKOMEHIAINH 110 B3aWUMOJICHCTBHIO C HAJIOTOBBIMH OpPTaHAMM, a TAaK)KEe YETKHE
IpaBuia, KOTOpble OYAYyT yYUTHIBATh MHTEPECHI BCEX CTOPOH, BKIOYAas HAJOTOBBIE OpraHbl, APYIHX
KPEIUTOPOB U JOJDKHUKOB. DTO 00eCIeYnT 00jIee Mpo3pavdHoe U MpecKa3yeMoe pelieHne HaJoTOBBIX
BOIIPOCOB B Mpoliecce 6aHkpoTcTBa. [9]

3axiroueHue

B 3aximouenue, ans peuieHuss MpoOJeMaTUKU PAacCMOTPEHHUS HAJIIOTOBBIX CIIOPOB C Y4acTHEM
HAJIOTOTUIATEIIBIINKOB, B OTHONICHHHM KOTOPBIX BO30YKIEHO Hel0 O OaHKpPOTCTBE, HEOO0XOIUM
KOMILIEKCHBIN MOAXO/1, BKIIOUAIOUINNA 3aKOHOJaTeIbHbIC U3MEHEHUS, YIyUIlIeHUe cy1e0HON MPaKTUKU
U YCHJICHHE POJIHM HAJOTOBBIX OPTaHOB B mpolecce 0aHkpoTcTBa. CHCTEMHOE M IMOCIeI0BaTEILHOE
BHE/IPEHHE NPEJIOKCHHBIX PEIICHUI MO3BOJIUT MOBBICUTH 3(()EKTUBHOCTH IMpOLEcca pa3perieHust
HAJIOTOBBIX CITOPOB U YITYYIITUTh B3aUMOJICHCTBHE BCEX CTOPOH, YUACTBYIOIIHX B JIeJie O OAaHKPOTCTBE.

PaccMoTpeHne HaJlOrOBBIX CIIOPOB C Y4aCTHEM HAJIOTOIUIATENBIINKOB, B OTHOIIEHHUH KOTOPBIX
BO30Y)XKIEHO JIeJI0O O HECOCTOSTEIBHOCTH, SIBIISIETCS CJIOXHBIM W MHOTOTPAHHBIM IIPOIIECCOM,
TpeOyromumM ocoboro moaxona. C y4eToM 3HAYUMOCTH HAJOTOBBIX 00S3aTEIhCTB M OCOOCHHOCTEM
OaHKpPOTHOTO MPOU3BOJICTBA, KAXKJIBII TAaKOW CiIydall TpeOyeT JAeTajlbHOTO aHajKM3a U BHUMATEIHHOTO
MOJIX0/1a CO CTOPOHBI CYJOB, HAJIOTOBBIX OPTaHOB U JIPYTMX YYaCTHHUKOB Ipoliecca. Baxno, 4ToObI
cyneOHasi TpaKTHKa W 3aKOHOJATEILCTBO MPOJOIDKAIM PAa3BUBATBCSA W COBEPIICHCTBOBATHCS,
YUUTHIBAsI BCE HOBBIE BHI30BBI M OOCTOSITENILCTBA, CBSI3aHHBIE C OAHKPOTCTBOM U 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
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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 Volkswagen, 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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CUHTE3 U MIPUMEHEHUE A30THBIX YIOBPEHUI

Amneaposa Apyycan Tanzamoena

AKTYaJIbHOCTbH TeMbI

A30THBIE YIOOpEHHUS 3aHUMAIOT OJIHO U3 KJIFOUEBBIX MECT B COBPEMEHHOM CEJIbCKOM XO34MCTBE,
TaK KaK MMEHHO a30T SIBJISIETCS OCHOBHBIM 2JIEMEHTOM NMTAHUS PACTEHUH, ONPENEISIONIMM UX POCT,
pa3BUTHE U YpOXKalHOCTh. B yclOBHSIX pocTa UHCICHHOCTH HaceleHUuss U HeoOXOIUMOCTH
obecrieyeHHsT TMPOJOBOJILCTBEHHON O€30MacHOCTH BO3pacTaeT NOTpeOHOCTh B 3()(EKTUBHBIX U
JOCTYIHBIX UCTOYHUKAX a30Ta. [Ipu 3TOM MpHpoAHbIE 3aMackl JIETKOYCBOSIEMBIX a30THBIX COEIMHEHUN
OrPaHUYEHBI, YTO JeJaeT MPOMBIIUICHHBIA CHUHTE3 YAO0OpeHMH BakHeWIed 3amadell XMMHUYECKOH
MpPOMBINUIEHHOCTH. CHHTE3 a30THBIX YAOOpPEHHH HampsSMyK CBSI3aH C Pa3BUTHEM IIPOLECCOB
XMMHUYECKON TEXHOJIOTUH, TaKuX Kak IPOU3BOACTBO aMMHaKa, a30THOM KHUCJIOTHI U KapOammuna,
KOTOpBIE SBJSIOTCS. OCHOBOM Il CO3AaHUsl pa3iuuHbIX ¢GopMm  yaoOpenuii. CoBpeMEHHBIC
MCCIICIOBAaHMs HAIPaBJICHbl HE TOJBKO Ha MOBBINIEHHE 3(P(PEKTHUBHOCTH MX MNOITY4EHHUs, HO U Ha
CHWKEHHME YHEPIro3aTPaTHOCTH U BBIOPOCOB B OKpYXkaroIyto cpeny. [IpuMeHenne a30THbIX yao0peHuit
TpeOyeT KOMIUIEKCHOTO MOAX0/1a, TaK KaK MX W30BITOYHOE MM HETPABHIBHOE HCIOJIB30BAHUE MOXKET
IIPUBOJIUTH K 3aKUCIICHUIO NIOYB, CHWKEHUIO UX IUIOJOPOJUS, 3arpsA3HEHHIO BOJOEMOB HUTpPATaMu U
HEraTUBHOMY BIJIUSIHMIO Ha 37]0pOBbE€ 4eNoBeKa. Il03TOMYy aKTyallbHBIM CTaHOBHUTCS IIOMCK
ONTHMAJIBHBIX METOJOB BHECEHHS YAOOpEHWH, pa3pabOTKa SKOJOTHYECKH Oe30macHbIX (GopM |
TEXHOJIOTUH MX HCIOJIb30BaHUs. TakuMm o0pa3oMm, H3ydyeHHE BOINPOCOB CHHTE3a W MPUMEHEHHUS
a30THBIX YAOOpEHUI MMEeeT BBICOKYIO HAyYHYI0 M IPAaKTUYECKYK 3HAYMMOCTb, TaK KakK CBA3aHO C
pelieHreM  [IOOANbHBIX — 3a4ad4  [POJOBOJIBCTBEHHOU 0€30MacCHOCTH,  PAIMOHAIBHOTO
IPUPOOIIOIB30BAHUS U KOJIOTMYECKON YCTOHYHUBOCTH.

KiroueBbie cioBa:

a30THbIE YA0OpEeHUs], CUHTE3, aMMHUAaK, HUTPAThl, KapOaMuJl, ypoKailHOCTb, IJIOJOPOJUE MTOYBBI,
XMMHYECKasi TPOMBIIUICEHHOCTh, MPOJIOBOJIBCTBEHHAsI 0€30MacHOCTb, YKOJOTHYECKAsi YCTOWYMBOCTD,
palMoHaIbHOE IPUPOIOIOIb30BAHUE.

Henb Hay4yHoli padoThI:

1. IIpoBecTu 0030p CYIIECTBYIOIIMX METOJOB CHHTE3a a30THBIX YIOOpEHHMH U ONpeNelIuTh HX
[IPEUMYIIECTBA U HEJJOCTATKH.
2. PaccMOTpeTh OCHOBHBIC BHIIBI a30THBIX YAOOpEHUH (aMMUadHbIe, HUTPATHbBIC, aMUIHBIC) H HX
0COOEHHOCTH.

3. Ilpoananu3upoBath BIMSHHUE A30THBIX YNOOpPEHUH Ha YPOXKaHHOCTh CEJIbCKOXO3SHCTBEHHBIX
KYJBTYP.

4. O1eHUTh HKOJIOTMUYECKHE IIOCIEACTBUS INPHUMEHEHHUs a30THBIX yAOOpEeHuH, BKIIOYas
3arpsi3HEHUE MIOYBBI U BOJIOEMOB.

5. Pa3paboraTh peKOMEHIAMH 110 PALMOHAIBHOMY UCIOJIb30BaHUIO a30THBIX YIOOPEHUH C LENIBIO
MOBBIIIEHUS 3()()EKTUBHOCTH 3eMIICACTHS W MHHUMHU3AIMM HETaTHBHOTO BO3JCHCTBUS Ha
OKPYIKaIOIIYIO Cpeny.

Marepuajbl 1 METOABI HCCIICAOBAHUSA

B kauecTBe MaTepualiOB HCCIEIOBaHMS HCIOJIB30BAINCH HAyyHass M ydeOHas JUTEparypa Io
XMMHUH, arPOXUMHUH U ITOYBOBE/IEHUIO, COBPEMEHHBIE MYOJIMKAIIH, OTPaKAIOIINE TEXHOJIOTHN CUHTE3a
a30THBIX YHOOpeHMH M HX IpPUMEHEHHe, a TaKXKe CTaTHUCTUYECKUEe JaHHble 00 Yypo)KallHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYP M COCTOSIHUU IMOYB IPU PA3INYHBIX PEKUMaxX BHECEHUS YA0OpEHUH.
JIOTIOJIHUTENBHO ~ YYUTBHIBAJIMCh HOPMATUBHBIE JIOKYMEHTBI M METOJUYECKHE PEKOMEHIAINH,
periaMeHTHPYIOLE palMOHAbHOE HCIOJb30BAHWE MHUHEpaJbHBIX yaoOpeHuil. B xone paboTsl
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NPUMEHSUIUCh  AHATUTHUYECKUM METOJ, 3aKJIIOYaloOLIUiicss B MW3y4YEHUHM U  CHCTEMaTU3alluu
JTUTEePATypHBIX UCTOYHUKOB, ¥ CPABHUTEIHHBIA aHAIN3, TIO3BOJUBIIHIA COMOCTaBUTH d(PPEKTUBHOCTH
pa3IMYHBIX BUJOB a30THBIX YIOOpEHUH, BKIIOYas aMMHUAYHble, HUTPAaTHbIE U aMuJiHble Qopmbl. Jlis
OIICHKH BO3JCHCTBHSI YIOOPCHHI HA OKPYXKAIONIYI0 CPEIy HCITOJIB30BAJICS SKOJIOTHUSCKHNA aHAJM3,
HAMPABIICHHBI HA BBISABICHUE TOCIEACTBHA MX H30BITOYHOTO WM HEMPABUIBLHOTO TPUMEHEHUS,
TaKMX KakK 3aKUCIIEHHWE T0YB, 3arpsi3HEHUE BOJOEMOB HUTpAaTaMU M CHUKEHHE OHOJOTHYECKOIO
pazHooOpasusi. IlomydyeHHble NOaHHBIE pPACcCMATPUBAIUCH C TO3MIMHM CHUCTEMHOrO MOJIXO0Ja, YTO
MO3BOJIHIIO 0000IIUTE HH(GOPMAIIHIO U BEIPab0OTaTh PEKOMEHIAINH 110 PALIMOHATIBHOMY NPUMEHEHHUIO
a30THBIX YJOOpPEHHI B CEIbCKOM XO34MCTBE C IIEJIbIO MOBBIMICHUS d(PPEKTUBHOCTH 3eMJIeACTUs U
MUHUMU3AIAN HETATUBHOTO BIIMSIHHSI HA SKOCHCTEMEI.

Pe3yabTaThl HCCIe10BAHUSA

AHanu3 JUTEpaTypHBIX MCTOYHHMKOB M CTATUCTHYECKHX JAaHHBIX T[IOKa3aJl, YTO a30THbBIE
ynobpenus: 3aHUMaroT okosio 60—70% B o01Iel CTPyKType MPUMEHEHUs MUHEPATbHBIX YAOOpEeHUi B
cenbcKkoM xo3siicTBe. Hanbompiee pacpocTpaHeHUE MOTYyYMWIN aMMHuadHast cenutpa (oxoso 35% ot
obero o0bpéma), kapdamuz (30%) u ammuaynas Boaa (12%). Mcnons3oBaHue HUTPATHBIX yI00peHUit
coctapisieT mpuMmepHo 18%, a amuaubIx — 5%. CpaBHUTENbHBINA aHaTN3 3()PEKTUBHOCTH Pa3IMUHBIX
¢dbopM ynoOpeHunit mokasaj, 4YTo BHECEHUE aMMHUA4YHOM CENUTPhl 00eCTIeYnBAET IPUPOCT YPOrKaWHOCTH
3epHOBBIX KYIBTYp B cpenHeMm Ha 28-32% mo cpaBHEHHMIO C KOHTposeM 0e3 ynoOpenuit. KapGamung
nmokasan 0osiee BBICOKYIO 3(()EKTUBHOCTD: YBEIMYCHHE YPOXKAWHOCTHU TIICHHIIBI cocTaBuiIo 35—38%,
KyKypy3pl — 10 42%, a mnoaconHeuHuka — okono 30%. Ilpu »TOoM ammuaynas Boja
IIPOJEMOHCTPUPOBAIa TMPUPOCT YpPOKaWHOCTM Ha YypoBHe 18-22%, uro nenmaer €€ MeHee
s dhexTuBHON, HO Oosiee TOCTYMHOM Mo cebecToumMocTu. [Ipu U3yuyeHNH SKOTOTUYECKUX MOCIEeACTBUN
MIPUMEHEHUS a30THBIX yJOOPEHHI yCTaHOBIEHO, YTO MpU BHeceHuu cBbinie 200 Kr/ra JeiCTBYIOLIETO
BELIECTBA HA0JII0/1aeTCsl 3aMETHOE HAKOIUIEHHE HUTPATOB B NIOYBE M MOBBIIIEHUE UX KOHIIEHTPAIH B
noa3eMHbIX Boaax 10 40—50 Mr/i, 9To MpeBbINIAeT JOMYCTUMBINH YPOBEHB MO CAaHUTAPHBIM HOpMaMm
(<45 wmr/n). B cpennem, mpu NpeBBbILIEHUN 103kl BHeceHus: yaoopenuil Ha 20—30%, KOHIEHTpauus
HUTPATOB B OBOIIAX (OTYpIIbl, TOMAThl) Bo3pacTana Ha 25-27%, a B KOopHeIioaax (MOPKOBb, CBEKIIA)
— 1o 35-40%. CratucTUYecKue [aHHBIE IO AKOHOMHYECKOW 3((PEeKTHBHOCTH MOKa3adH, YTO
MIPUMEHEHHE a30THBIX yI00peHM yBeInunBaeT BajaoBoi coop 3epHa B Kazaxcrane B cpeqnem Ha 1,5—
2,0 T/ra, a B OTAEIBHBIX XO3SIMCTBAX 70 2,5 T/ra, 4TO MO3BOJSET JOMOJHUTEIBHO Moiay4daTh oT 150 mo
200 ThIC. T MPOAYKLMHU €XKEr0JHO. DKOHOMUYECKas OT/Aa4ya OT MPUMEHEHHs | KT a30THOro yA0OpeHUs
COCTaBIISIET B cpeAHeM 6—8 KI 3epHa, YTO MOJTBEPXKIAET BHICOKYIO 3(PPEKTUBHOCTH HCIIOIB30BAHUS
JTaHHBIX arPOXUMHUKATOB.

3akiaro4eHue

[IpoBenéHHOE HCcaeI0BaHKE MTO3BOIMIO CUCTEMATH3UPOBATh U 000OIIUTh NMEIOIINECS JaHHbIC
O CHHTE3¢ M MPUMEHEHHM a30THBIX YIOOpEHMM, a TakKe BBIABUTH WX 3HAUUMOCTb B COBPEMEHHOM
CEIIbCKOM XO3SIUCTBE. A30T, SBISAACH OJHUM H3 OCHOBHBIX 3JIEMEHTOB MUTAHUS PACTEHUN, UTPAET
peIIaIoNIyI0 poJib B Mpoleccax (POTOCHHTE3a, CUHTE3a OSJIKOB M HYKJIEMHOBBIX KUCIIOT, YTO HAIIPSIMYIO
OTpa)kaeTcs Ha pOCTe, PAa3BUTHH U YPOKAWHOCTH KyNbTyp. B CBA3M C 3TUM HMMEHHO a30THBIE
yA0OpEeHUsT 3aHUMAIOT KIIFOYEBOE MECTO CpPEeIu BCEX MUHEpAIbHBIX ya00peHuid, odecrieunBas 10 60—
70% oOmero mpupocTa YpPOKAWHOCTH. AHAIM3 CYHMIECTBYIOIIMX TEXHOJOTHUH TOKa3ama, dYTO
OCHOBHBIMH TPOJYKTAMH CHHTE3a SBJSIOTCS aMMHUaK, a30THas KHUCJIOTa, KapOaMuj, aMMHayHas
CeJIUTpa U JPYrue COCAMHEHHUS, KOTOPbIE Pa3INYaroTCs MO COAEPKaHHUIO JIEHCTBYIOIIErO BEIIECTBA,
dopmam a3oTra W BIMSHHUIO Ha pacTeHus. lcrmonp3oBaHME aMMHAYHON CETUTPBHI 00ecreunBaeT
IpHUpOCT ypokaitHocTu Ha 28-32%, a xapOamuga — 10 35-42%, 4TO MOATBEP)KAAET UX BBICOKYIO
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arpoHOMUYecKkyro 3¢ dekTuBHOCT,. OTHAKO BMECTe C TEM MPHUMECHEHHE a30THBIX YIOOpeHUi
COTIPSIKEHO C PSIIOM SKOJOTHUECKHUX MPOoOeM, BKIF0Yas HaKOIJICHHE HUTPATOB B MOYBE U BOJIOEMAX,
3aKUCJICHHE TIOYB U CHIDKEHUE HMX OMOJIOrHueckoro pasHoodOpasus. Ocoboe BHUMaHUE YIeNnseTcs
BOIIPOCY pAalMOHATIBLHOTO TPUMEHEHUs ynoOpeHuid. Pe3ynbTaThl HUCCIEIOBAaHUS TOKA3aJId, YTO
ONTUMAJBHBIMU JI03aMH BHECEHHUS a30THBIX coenuHeHui sBisaroTces 120—160 kr/ra, mpu KOTOPBIX
JocTuraercs OajlaHC MEXIy BBICOKMM YPOBHEM YpOKaWHOCTM W MHHHMAJIbHBIMH HETraTUBHBIMU
MOCNIEACTBUAMH ISl OKpy»Katoieil cpenpl. [IpeBblienne pexkomeHayembix HopMm (6osiee 200 kr/ra)
MPUBOAUT K POCTY KOHIIEHTPALIUU HUTPATOB B MOYBE M BOJIE, UTO MPEJICTABIIAECT OMACHOCTh KaK ISt
HKOCUCTEM, TaK WM JIJIsl 3[I0POBBSl 4elloBeka. B uwacTHOCTH, Mpu HM30BITOYHOM BHECEHHU YAOOpEHUM
KOHIEHTpaLUsl HUTPATOB B OBolIax yBeianuusaercsa Ha 25—40%, a B nmutbeBoil Boje — 110 40-50 mr/m,
YTO TMPEBBIIAET CAHUTAPHBIE HOPMBL. DKOHOMUYECKHI aHAJIU3 TIOKAa3aJl, YTO UCIOJIb30BaHUE a30THBIX
ynoOpeHuit 0cTaéTcsi SJKOHOMUYECKH BBITOJHBIM MEPOIPHUATHEM: Ha KaXKABIH KUJIOTPAMM BHECEHHBIX
BEIIECTB MPUXOIUTCS OT 6 M0 8 Kr IMOJTYyYEHHOHW JOMOJHHUTEIbHOW MPOMYKIMH, a BaJOBOW COOp
3epHOBBIX B Kazaxcrane Oiaromapsi ux mpuMeHEHHIO Bo3pacTtaeT Ha 1,5-2,5 1/ra. Takum oOpazom,
pOJb A30THBIX YyHOoOpeHHid B oOecrnedyeHHH IPOJIOBOJIBCTBEHHONW O€30IacHOCTH M YCTOHYHMBOTO
Pa3BUTHS CEILCKOTO XO3SHCTBA TPYAHO IMEPEOLeHUTh. BMecTe ¢ TeM akTyanbHOM 3amadeid ocTaércs
MOUCK Oo0Jiee HKOJIOTHYHBIX W DHEProcOEperarmImux TEXHOJIOTHH CHUHTE3a a30THBIX YIOOpEeHHH, a
TakkKe BHEJIPEHHE WHHOBAIIMOHHBIX METOJOB WX TIPUMEHEHHUS, BKIIOYas 3aMEUICHHBIC W
MIPOJIOHTUPOBAHHBIE (HOPMBI, KOTOPBIE MO3BOJISIIOT CHU3UTH MOTEPU a30Ta U YMEHBIIUTh HArpy3Ky Ha
okpyxaroiyto cpeny. CoBpeMeHHbIE HalpaBlI€HUS HMCCIEIOBAaHUM CBs3aHbl TaKXkKe C HHTErpauuei
a30THBIX yIO0OpPEHUI C OpraHUYeCKUMH JOOaBKaMH, HCIIOJIb30BAHHEM OMOTEXHOJIOTHN B pa3padoTKON
«YMHBIX» CHCTEM MHUTAHUS PACTEHUI, OCHOBAaHHBIX HAa TOYHOM 3emuenenuu. [logBoas UTOr, MOXHO
OTMETUTh, YTO a30THBIE yJOOpPEHUS SABIAIOTCS BaXKHEHIIUM (AKTOPOM MOBBIIICHHUS YPOKAHHOCTU U
CTaOMIIBHOCTH CEJIBCKOTO XO3SMCTBA, OJHAKO MX HCIIONB30BaHHE TpeOyeT HaydHO OOOCHOBAHHOTO
MOJIX0J1a, CTPOTOTr0 COOJIOJICHUSI arpOTEXHUYECKHX HOPM M Y4E€Ta SKOJOTUYECKUX PHUCKOB. TOJBKO
IpU palOHAIbHOM NPUMEHEHWU CHHTETUYECKUX a30THBIX YIOOpEeHUN BO3MOXKHO 00ECIeYuTbh He
TOJIBKO POCT MPOJYKTUBHOCTU CEIHCKOXO3SUCTBEHHBIX KYJIbTYP, HO U COXpPaHEHUE IKOJIOTHYECKOTO
paBHOBECHs, YTO HUMEET CTPATErMYE€CKOE 3HAUYE€HHUE /I MPOJOBOJILCTBEHHON O€30MacCHOCTH H
YCTOWYMBOTO Pa3BUTHUS arpapHOro CEKTOpa B OyAYIIEeM.
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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.

67



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

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.

References

Aaker, D. A. (1991). Managing brand equity: Capitalizing on the value of a brand name. Free Press.
Balmer, J. M. T., & Greyser, S. A. (2003). Revealing the corporation: Perspectives on identity, image,
reputation, corporate branding, and corporate-level marketing. Routledge.

Beverland, M. B. (2005). Crafting brand authenticity: The case of luxury wines. Journal of
Management Studies, 42(5), 1003-1029.

Craig, C. S., & Douglas, S. P. (2006). Beyond national culture: Implications of cultural dynamics for
consumer research. International Marketing Review, 23(3), 322—-342.

Cova, B., & Dalli, D. (2009). Working consumers: The next step in marketing theory? Marketing
Theory, 9(3), 315-339.

Douglas, S. P., & Wind, Y. (1987). The myth of globalization. Columbia Journal of World Business,
22(4), 19-29.

Ghemawat, P. (2007). Redefining global strategy: Crossing borders in a world where differences still
matter. Harvard Business School Press.

Hatch, M. J., & Schultz, M. (2003). Bringing the corporation into corporate branding. European
Journal of Marketing, 37(7/8), 1041-1064.

Hofstede, G. (2001). Culture’s consequences (2nd ed.). Sage.

Holt, D. B. (2004). How brands become icons: The principles of cultural branding. Harvard Business
School Press.

Kapferer, J.-N. (2012). The new strategic brand management (5th ed.). Kogan Page.

Kaplan, A. M., & Haenlein, M. (2010). Users of the world, unite! The challenges and opportunities of
social media. Business Horizons, 53(1), 59-68.

Keller, K. L. (2013). Strategic brand management (4th ed.). Pearson.

Levitt, T. (1983). The globalization of markets. Harvard Business Review, 61(3), 92-102.

Muniz, A. M., & O’Guinn, T. C. (2001). Brand community. Journal of Consumer Research, 27(4),
412-432.

Porter, M. E. (1996). What is strategy? Harvard Business Review, 74(6), 61-78.

Prahalad, C. K., & Ramaswamy, V. (2004). The future of competition: Co-creating unique value with
customers. Harvard Business School Press.

Rust, R. T., Lemon, K. N., & Zeithaml, V. A. (2004). Return on marketing: Using customer equity to
focus marketing strategy. Journal of Marketing, 68(1), 109-127.

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

Wedel, M., & Kannan, P. K. (2016). Marketing analytics for data-rich environments. Journal of
Marketing, 80(6), 97-121.

Zou, S., & Cavusgil, S. T. (2002). The GMS: A broad conceptualization of global marketing strategy
and its effect on firm performance. Journal of Marketing, 66(4), 40-56.

69



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

KA3AKCTAHIAFBI HTOTEKAJIBIK HAPBIKTBIH
TPAHC®OPMAIUSICHI MEH JJAMY BAFBITTAPBI

Manaxan @apusza baiscankvizol
1 kypc macucmpanmel,

«Typany ynueepcumemi,
Kazaxcman, Anmamot kanacol

AHHOTaNuA

Makanaga KOMMEpPUUSUIBIK OaHKTEpIiH MIIOTEKAJBbIK HECHeNeyl Typajbl TYCIHIK alllblIiajbl.
baHKTiH UMOTEeKaNBIK HECHETIEyIHEe oCep €TETIH CBIPTKBI JKoHE 1K1 (akTopiap aHbIKTanaasl. CoHmaii-
aK, aBTOp HMIOTEKAJIbIK HECHelley KOpPCETKIITEpiH KenTipai. by mMakamaHbl OaHKTEpAIH Kap>KbUIBIK
TYPakThUIBIFBI ~ Typajbl  OacTamkel  MONIMETTepAl  aly  YUIH  maiiganaHyra — Ooransbl.

KinTTi cesnep: MnoTeKanblK HECHelley, KOMMEPIMUIBIK OaHK, MIIOTEKAJBIK OaFmapiiamainap,
MEMJICKETTIK KEHUIIIKTED.

NnoTekanblK Hecuesney — XajbIKThl TYPFbIH YHMEH KaMTaMachl3 €TYA1H HETi3r1 KypajalapblHbIH
Oipi opi enaiH KapiKbl KXYWECIHIH JaMy JCHIeHiH KOPCETeTIH MaHbBI3Ibl MHIUKATOp. YpOaHH3aIus
yZepici, )KbUDKbIMAUTBIH MYJIIK OaFachIHbIH ©CYyl KoHE AeMOIpa(UsUIbIK KbICHIM JKaFJaibIHIa HIIOTEKa
TYPFBIHIAP/IBIH OackiM 0eJIiri yiIiH OacraHara KoJl )KeTKi3yliH 0acThl TeTiriHe aifHaya.

WnoTekanblK HapbIKTBIH THIMII JKYMBIC ICTEyl SKOHOMHKAHBIH KONTEreH cajajapblHa
MYJIBTHIDTHKATHABTI dCep €Tei: KYPhUIBIC CANAaChIH BIHTATAHIBIPAIbI, OAHK CEKTOPBIH JaMBITAIbI, Y3aK
Mep3iMJII THBECTULMSIIAPb] KAIBIITACTBIPA bl XKOHE QJIEYMETTIK TYPAKThUIBIKThI KAMTaMachl3 €Te/l.

Kazakcran PecmyOnukachiHIa COHFBI JKUBIPMa JKBUT 1IIIHIE WIIOTEKAIBIK HAPBIK alTapiIbIKTail
e3repicrepre ymbipaasl. OHBIH JaMyblHa iIIKI ¢akTopiaap (MeMIIEKeTTiK Oarnapiamarnap, GaHKTep
casicaTbl) 1a, CHIPTKbI (hakTopiap (kahaHIbIK IKOHOMHUKAIBIK AaFAapbicTap, HHQISIUIIBIK YIepicTep)
na bIKnan erti. COHFBI KbUIIApbl OYJ1 HAapbhlK MEMJIEKETTIK BIHTAJAHJIBIPYFa HETI3/IeNreH YJriJeH
OIpTIHIET HApPBIKTBIK Opi OPHBIKTHI KYpBUIBIMFA Kapaii Oer Oypasl. Ochbl Makaiaga HWIOTEKAIBIK
HApBIKTHIH Ka3ipri JUHAMHUKAChl TaJJAHBIN, HETI3T1 YPAICTepi AaHBIKTAIBIN, opi KapaWfrbl AaMmy
OarpITTapblHA YCHIHBICTAp Oepiyiei.

1. KazakcraHaarbl MIIOTEKA: BIHTAJAHABIPY/AAaH TYPAKTAHAbIPYFa AeliH

2021-2025 >xputgap apajibiFbIH MITOTEKAJBIK HAPBIKTBHIH KE3CHTIK TpaHcopManus Adyipi Jem
cunarrayra Oomjanbl. AJJBIMEH MEMJIEKETTIK KOJJIAyJblH KyIlIeloiHe OallaHbICThl KapKbIHABI ©CYy
Oaifkanpl, KellH MaKpOIKOHOMMKAJIBIK KUBIHIBIKTAPBbIH 9CEPIHEH CYpaHbIC Oasynaibl, ajl COHFBI
Ke3€H/Ie HapbIK TYpaKTaHy Oenriiepin kepcere 6acTabl.

Ko Herisri kepceTkimrep MeH OKHFaJIap
2021 HnoTtekasblK KpeIUT KeJleMi €Ki ecelleH apThIK Ocill, 1 TpJH TeHreeH acThl
2022 PekopnTeiKk neHredt — mamMaMeH 2 TpJH TEHIe, 3CHMHETaKbl >KHMHAKTAPBIH

(BXX3K) maiinanany 6encenii 60161

2023 XKana Oepynep —17,2 % TtemeHzaenl, MEMIIEKETTIK Oarjgapiamanap Kejemi
KBICKapIbl

2024 HaprIkThIK umoTeKaHbIH yieci 36 %-ra XKeTTi, KalTaJaMa HapbIKTa KaHIaHy
OaiKaabl
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2025 247 mnpn TeHre skana unoreka oepinai (+50 % HaypbhI30SH calbICTHIpFaH/Ia),
(coyip) Oencenai keniciMaep canbl ~610 MbIH
1-xecre. Kazakcrangarsl HUIIOTEKAIIBIK HapBIKTHIH HETI13r1 KepceTKimmTepi.

1- mi xecrteni TyHingeil keme, 2022 KbUIFBI WIOTEKAIBIK OENCEHIUTIKTIH MIAapbIKTayblHA
3eHeTaKbl KUHAKTAPbIHBIH O1p OeJiriH TYpFbIH YH anyFa maijiagaHy CUSKTbI yaKbITIIA I1apaiap acep
eTTi. bys1 kamam Kpicka mMep3iMzi OOJIFaHbIMEH, SKOHOMHKAFa «KAThIIl TYPFaH» Kap>Kbl pecypcTapblH
OarpITTall, HAKThl CEKTOPABl *)aHAaHIbIpAbl. JlerenmeH, 2023 XbUIbl BIHTAJAHABIPY LIapajapbIHBIH
asiKTaJTybl MEH MHQIIALUS asChIHIAFbl MaMbI3ABIK MeJIIepiIeMeNepAiH ecyl HapblKTa TY3€TYyre ajblil
KEeJIJIi: KaHa UTTOTEKAJIBIK MOMIJIEIEP/IIH KoJIeMi KbICKapIbl.

2. Ka3aKCTaH IKOHOMHUKACBIHAAFBI HITOTCKAJBIK HAPBIKTBIH pB.]'Ii

HroTteka — TeK KapKbUIBIK Kypad FaHa €MeC, COHBIMEH Karap oJeyMETTiK-3KOHOMHUKAIBIK
MEXaHH3M.

e bipinmineHn, umnoreka TYpFbIH YW HApPBIFBIHAAFBl TYPAKThl TYTHIHYIIBUIBIK CYPaHBICTHI
KAJIBIITACTRIPAbI, OCIpECe AIFaAIlKhl HApPBIKTA. ByJl KYpPBUIBIC CalachlH JAMBITYFa, >KaHA >KYMBIC
OPBIHAPBIH alllyFa KoHE KOCAJIKbI CEKTOPIap/Ibl (KYPhUIBIC MaTepHasIapbl OHIIPICi, KbI3MET KOpPCETY,
MaHbBABICKI — COHFBI 8§ JKBUIAA alFall PeT KOMMEPLUSIIBIK HUIOTEKAHBIH YJECi YKallbl KOJIEMHIH
ymrTeH OipiHeH acTbl. byl KamaM HWITOTEKaNbIK HApBIKTBIH MEMJICKETTIK PETTeYIACH HapPBIKTHIK
MOJIeJIbIe KOUTyiHIH HAaKThl Oenrici O0JIBII OTHIP.

o ExiHmigeHn, OaHKkTep YIIIH HWIOTEKa KalWTaIAbl Y3aK MEp3iMIe OpHAJIACTBIPYIBIH CEHIM/II
apHachl 6osbn Ta0buIaAbl. O KEmiJIMEH KaMTaMachi3 €TUIeAl, TaOBICTBUIBIFEI OOJKAMJIBI )KOHE OaHK
CEKTOPBIH TYpaKTaHbIpyFa JKaFaai xacanpl.

e YuwiHuIeH, UIOTEeKa JJICYMETTIK (PYHKIHMS aTKapajbl: jkKac OTOAchUIapra, OOKET calachl
KBI3METKEpJIepiHE JKOHE QJIEYMETTIK QJICI3 TONTapFa TYPFhIH YH JKarIaiiblH jKaKcapTyFa MYMKIiHJIIK
Oepeni. MeMIekeTTiK S>KEHUIAETUITeH OarmapiamManap Oyl ocepAl KYLICWTIN, TYpFBIH YHTre
KOJDKETIMIUTIKTI apTThIPAIBI.

Ocpinaiinia, UIOTEKa QJIEYMETTIK CascaT MeH MaKPOIKOHOMHUKAIBIK TYPAKTHUIBIKTBIH apachiH
OallTaHBICTHIPATHIH MaHBI3/IbI TETIK OOJIBIT TAOBLIABI.

3. Kasipri ypaicrep MeH MIIOTEKAJBIK HAPbIK KYPbLIbIMbI

CoHfFBI XKbUIApJaFhl TaJay UITOTEKAIBIK HapbIKTa MbIHAAl HEri3r1 ypAicTepil KepceTei:

e MeMilekeTTik GaFaapjaamMaiapabiH petiHiH KbicKapybl. 2018 sxbutbl icke KockutraH «7—20—
25» Oarmapnamachl koHe Oacka na Oactamanap OipTiHAen KbICKapynaa. MaoceneH, MEMIIEKETTIK
Oarmapiamaiiap OOWBIHINA KapKbUTaHABIpy Kenemi 2021 xeurrbl 422 mupa teHreacH 2023 sxputel 100
MJIpA TEHrere AeiH azaiiibl. bys OroKeT )KyKTeMeCiH TOMEHAETY KaXeTTiIiriHe 0ailIaHbICThI.

o KoMMmepumsiiblKk HMHoTekaHblH ocyi. JKenuineriiren OarnapnaMarnapblH KbICKapybl MeH
OaHKTep/liH *aHa KarJaitra OeiliM/IeNTyiHIH HOTH)KECIHAEe HAPBIKTHIK UTIOTEKaHBIH YJeci alTapibIKTai
aptThl. 2025 xbUTFa Kapail OHbIH yiieci 36 %-Fa *KeTil, COHFbI OHXbUIIBIKTAaFbl PEKOPATHI KOPCETKIIIKE
alfHaJIbI.

o Tesem TOpTIiOiHiH XKakcapybl. MakpOAIKOHOMUKAJBIK KUBIHJBIKTapFa KapaMmacTaH, UIIOTEKa
OolibIHIIa Mep3iMi ©TKeH Oepemiek neHreili ere TemeH — Hebopi 0,4 %. Byn Kapbl3 anymsiiapabig
KayanKeplIUlK JIeHTeHiHIH JKOFapbl €KEHIH JKOHE TeJieM KaOlIeTTUTrin Oaraiay KyHeciHiH
TUIMALTITIH Kepcereni. An «Otbacwl OaHkiHzme» Oy kepcerkim 2,3 %-apl Kypaiabl, Oyl OHBIH
QJIEYMETTIK OaFbITTaIFaH KJIMEHTTIK 0a3acbIMeH TYCIHAIPLIE].

Atanran esrepicrep KazakcraHnarbl HIOTEKaNbIK HAPBIKTBIH <(OKETLTY» KE3€HIHE asK
0acKaHbIH, XalbIKApAIbIK CTaHIApPTTapFa JKaKbIHIAH TYCKCHIH JKOHE XaJbBIKTHIH Kap)KbUIBIK
cayaTTbUIBIFIHBIH apTKAHBIH JQJIENACHII.
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JdamyabiH Heri3ri 0aFrbITTApPbI

AHanu3 HeTi31H/1e UMTOTEKANIBIK HAPBIKTHI 9p1 Kapail JaMbITy YIIIiH MbIHa/1aif YCHIHBICTAp Oepyre
Oomanapr:

1. UnotekanblKk Oaranbl KarFa3agapAblH eKiHIII HapeiFbIH Kypy. byn Oankrepain
OaJaHCHIHIAFBl KBICHIMIBI TOMEHJETIN, TOYEKEeAep/l KailTta Oeiiyre »oHe KOChIMINA OTIMILIIK
KaJIBIITACTBIPYFa MYMKIH/IIK Oepei.

2. OnimMaik  ckeqiHi  KeHelTy. AWHBIMANB TAWBBIBIK MeJIIepiieMeci 0Oap UWIOTEKa,
nuddepeHInanabpl ToleMaep, 0TIl caHATTaFbl a3aMaTTapFa TeJIeM[l KeHiHre Kajlablpy MYMKIHJIr1
CHSIKTBI OajamMaibl KpeIuT TYPIICPIH JaMbITy KaKeT.

3. XKac xkoHe kemdajanabl ordacbuiapabl Kouagay. llonbmanarsinaii 1-2 % MenmepnemMeMeH
OarmapiaMaliap €Hrizy JeMorpadusuiblK KOPCETKIIITepre OH dCep €TIM, SJEeyMETTIK IIHUEeIeHICTI
TOMEHJIETEI].

4. KaliTakapKbl1aHABIPY TeTIKTepiH eHri3y. ¥NTTbIK OaHKTIH 0a3aliblK CTaBKachl TOMEHIETCH
JKarmalaa UMOTEKaNbIK [IapTTapIbl aBTOMATTHI TYpJe KaiiTa Kapay *Kyikeci HapbIKThl HKEMipeK opi
Qi eTel.

5. Toablk um¢paanabipy. OrtiHiM OepyaeH Oactam MOMIJICHI Tipkeyre MAeHiHri Oapiblk
ke3ennepai eGov, BX3K, XKKO xone EJIb mmardopmamapbl apKbuibl OipIKTIPY aAUIBIKTHIKTHI
apTTHIPABI, IMIBIFBIHAAPABI KBICKAPTAII dKOHE ChIOAIIIAC )KEMKOPIIBIK TOYEKEACPIH KOS IbL.

KopbIThIHABI

Kazakcrangarsl WNOTEKANBIK HApBIK JKaHA camnalbl Ke3eHre KaaaMm 0acThl. MeMIEKeTTIiK
cyOCHIIUsIFa HET13/eNTeH YITIACH HaPBIKTHIK MOJICTIbIe KOITy Oenriyi O1p ToyeKeIJIepMeH KaTap KaHa
MYMKIHIIKTEp J€ TYbIHAATHII OThIp. KOMMEpUMANBIK WIOTEKaHBIH YJIECIHIH apTybl, Kaphbl3
ATYIIBUIAPABIH TOJIEM TOPTiOiHIH XKaKcapybl )KOHE WHCTHTYIIMOHAIJIBIK JJaMy UIIOTEKAJIbIK CETMEHTTIH
KETLTYyiH aifFaKTaIbl.

Auaiizia OHBIH TYPaKTBUIBIFBI MCH QJICYMETTIK OaFIapblH KAMTaMachl3 €Ty YIIH KYPbUTBIMIIBIK
pedopmanap KaxxeT. OFaH eKiHIII HAPBIKTHI iCKe KOCY, KaHa OHIMIEPl AaMBITY, HH(PIaHABIPY KoHE
XaNbIKapaliblK ToXIpuOeH1 Oeitimaey »karambl. Tek KemeHIi opi Kyuen ke3kapac Kaszakcranma
WHKJTIO3UBTI1, HUKEM/I1 )KOHE OPHBIKTHI HITOTCKAIBIK KYHe KaJIbIITACTBIPYFa MYMKIHJIIK Oepe]ti.

Koananbliaran sgeduerrep Tizimi:

1. Kaszakcran Pecny0aukacbiibiH ¥aTTHIK banki. «Ka3akcTaHHBIH Kap Kbl HAPBIFBIHBIH OB,
— Anmartsl, 2024 x.

2. Ka3zakcran PecnyOaukacbiHbIH CTpaTerusibIK sKocnapiay :koHe pegopmanap areHTriri
YJTTBIK CTATHCTHKA 010POChl. «TYPFBIH Y HAPBIFBIHBIH KOpceTKImTepi», 2021-2024 xoK.

3. Ka3zakcran Pecny0iukacbiHbIH Kap:kbl HApPBIFBIH peTTey “K9He JaMbITy areHTTiri.
«MnoTekanblK KpeAUTTEY HAPBIFBIHBIH 1aMYybl Typabl ecem», 2023 x.

4. Ka3zakcran Pecny6amnkacel Ykimerti. «7-20-25» GarnapiaMachkl OOMBIHIIIA pECMH aKapar. —
https://www.gov.kz.

5. Ortbacel 0aHK. «TypFBIH Y KYpbUIBIC )KHHAK JKYHecl )KoHe UMOTEKaIbIK eHIMaep», 2024 xk.
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METAJIVI-OPTAHUKAJIBIK KAHKAJIAPJIA CYTEKTI CAKTAY: KA3IPI'I
KETICTIKTEPI MEH KEJIEHIET'T

Kanowvioaesa AKnyp Aov112a361Kb13bl
Caxuounoea Anya baxvimKpizol
Kacvimoaesa Mepyepm Kaovln0exkKbi3ot
Typvimoem Llloanan bepukkpizol
4-xypc cmyoenmmepi

Axademux E.A.boxemoe amuvinoazel Kapazanowvl ynueepcumemi

Anaarna. byn Makamama CyTeKTI SHEpPrus TachIMIIAYIIbl PETIHAE CaKTayAblH ©3€KTi
MacenenepiHiH Oipi — CyTeKTI aJcOpOLMSUIBIK SJICIEH caKTay — MeTaUI-OPraHMKaJIbIK KaHKa
matepuangapel  (MOF) wHerizinge tanmananel. 3eprrey Makcatel — MOF  KypbUIBIMABIK
napamMeTpiepiHiH (MEeHLIKTI OeT aynaHbl, KEyeK KeJeMi, alllblK METaJlll OpTaJbIKTapbl) CYyTEK
azcopOLMAChIMEH OailaHbIChIH aHbIKTay. CalbICThIpMalIbl TaJIjay HOTHXKECIHIE MKOFaphl OET aylaHbl
0ap KapkacTapIblH CYTEKTI €H KOIl MeIIep/Ae >KWHAKTAWTHIHBI, ajl aJCcopOIMs SHEPrHsICHIHBIH
KETKUTIKCI3MIrT ceOenTi THIMAUIIK HEeri3iHeH KPHOTCHIK TeMIiepaTypaja OaiKanaThiHBI KOPCETUII.
ConbiMen kartap, kasipri MOF yurinepiniy Hotmxkenepi 2025 KbpuUlFa apHaJFaH TEXHHUKAJBIK
MaKCaTTapMEeH CaJIbICThIPBLUIbIIL, HIEKTEYJIEP MEH JKETICTIKTEp alKbIHAAIABL. 3epTTey KOPBITHIHABLIAPbI
CYTEKTI caKTay KylenepiHe kaHa MaTepuasap/ibl 331piey iCiHAe NMPaKTUKAJIbIK MOHI€ He.

Tyidin ce3aep: CyTeKTi aficOpOIUSITBIK CaKTay; MeTauI-opranukaibik Kanka (MOF); kpuorenmix
aIcopOIIMs; MEHILIKTI O€T aylaHbl; aACOPOIHS KBUTYHI.

Kipicnme. XXI racbip/ia oneMIIik SHepreTHKAIaFbl 0ACThI TPEHATEPIIH Oipl — KOMIPTEKCi3 OThIHFA
KOIIy, COHBIH IMIHAEe CyTeK dHEPTHUSICHIH Nakaanany 0omibln Tadbuianel. CyTek KaHFaH Ke3le TeK Cy
TY3IICTIHAIKTCH, OHBI KOJIOTHSUIBIK Ta3a dHEPrUs TachIMAIAyIIbl PETiHIE KapacThIpaabl. Araina,
CYTEKTi Kayilci3 api THIMIII cakTay Ka3ipri Ke3je IIeHIiMereH Kypaesi FhIIBIMU-TEXHUKAIIBIK Macele
6onbin oThIp. Komnpeccopnanran ras typinzae cakray yurid 350—700 6ap KbIChIM KaxKeT, OyJ1 apHayJIbl
0ojlaT HeMece KOMIO3MIMSIBIK OaJNTIOHIApAbl Tajam erefi (Maccachl ayblp, MIIIiHI KeJeM/Ii).
Cy#bITBUIFaH CyTEK TYpiHAE cakTay ymiH —253°C Temmneparypa (CYHbIK Kyi) KaKeT, COHBIMEH KaTap
Oynanyra OailIaHBICTBI >KOFANTyJap Oomazsl. MeTaiul THIPUATEPIHIEe XUMUSUIBIK KOCBUIBIC TYpPiHJE
caktay Oeinrini, amaiiia omap ayblp CajJMakKTbhl KOCBUIBICTap TY3ill, CyTeKTI Oeily YIIiH OFapsl
TemnepaTypa kepek ereai. Ocbl cedenTi FaapIMIap MEH HHXXEHEpJIep CYTEeKTI O0eMe TemrepaTypachiHa

YKaKbIH JKaF1aiiiap/aa )KEeHIJ, Kayilci3 opi ThIFbI3 CaKTay oJICTEPIH 13eCcTipy/Ie.
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3eprrey Makcatbl: opTypiai MOF KypbUlbIMIapbiHBIH (9p TYpJi TOpP TOIOJIOTHSCHL, KEYeK
eJIIeMi, MeTall opTanblKk Taburatel) 77 K TtemmepaTypamarbl CYTEK CHIHBIMIBUIBIKTAPBIH
CaJIBICTBIPBIT, MAKCUMAJIIbI CHIMBIMIBLIBIKKA 9CEp €TETiH (DaKTOpIIap/ibl aHBIKTAY.

3eprrey rumore3acsi: MOF KypbUIBIMIAPBIHBIH CYTEKTi aICOPOUMSIBIK CHIMBIMIBUIBIFEI €H
aJIIBIMEH OJIapbIH MEHILIKTI 0T ay/laHbl MEH KEYEKTUIIK JopexKeciHe ToyeIi; HeFypibiM OeTi YIIKeH
KapKacTap KPHOTEHIIK »Kafjaiaa COFYpJbIM KeIl CyTeK ciHiperdi. Anaiija, ancopOuusi 3HEprusichblH
aliTapibIKTail apTTBIPYCHI3 (SFHU MaTepuald KypamblHAAa CYTEKIIeH KYILITI SPEKETTECETiH opTanap
eHTi3yci3) 0esMe TemMIepaTypachiHa KaKbIH THIMIUTIKKE KOJI )KeTKi3y MyMKiH emec. Conapiktad MOF
MaTepHAIIIAPBIHBIH OOJAIIaKTaFbl JaMybl — JKOFapbl O€T ayJaHAbl YCTail OTBHIPBII, JIOKAJABl KYIITI
aIcCOpOLMAIIBIK OpTanap/sl KeOeHTyre 6arbITTaIybl THIC.

Matepuanaap MeH daictep. 3epTTey KYMBICH MIEHOEpiHIE aBTOpiap CYTEKTI aJCOPOLMSIIBIK
cakray OOMbIHINA KapUsIaHFaH FhUIBIMU €HOCKTEPICH CaHIbIK AEPEKTEP Il KUHAKTAI, CaJTbICTHIPMaJIbl
Tangay Kypri3ai. AmbK oaeoueT ke3nepinen 77 K temmepaTtypana cyTek ancopOIUschl 3epTTEIreH
MOF wmarepuannaps! ipikrenni. Herisri keHin >KOFapbl CHIMBIMABUIBIK KOPCETKEH KYpBUIBIMIApFa
Oeminai: kinaccukanslk kapkacrap (MOF-5, MOF-177, HKUST-1), ynbTpakeyekTi maTepuasaap
(IRMOF cepwusicer, MIL-101, T.6.), coHmaif-ak KypaMbIHAa allblK MeTal opTaibiFbl 6ap MOF-74
TUNTI MaTepuanaap. Op marepuain yuid BOT mMeHmikTi 6eT ayaHbl, KpUCTAIIBIK Keyek kenemi, 77 K-
Jeri MaKCHMaJJIbl TPaBUMETPUSIIBIK CYTEK CHIMBIMIBUIBIFBI (Macc.% H:) koHe conm »Karjainarbl
KOJIEMIIK CHIMBIMABUIBIFBI (T H2/1T) CHSKTBI KOpCeTKIIITep RKUHAKTANIbl. bapiblk ManmiMeTTepre ChIHU
Tajujay JKacajblll, MYMKIH JKYHesnl KaTemikrep (MbICaJIbl, OpTYpJ 3epTXaHajaplaarbl e©JIIey
o/licTeMECIHIH albIpMaIIbUIBIFbI) €CKEePLIIIL.

Hatuxkenep xoHe Tankbuiay. MOF marepuanmapbiHbIH OacTbl apTHIKIIBUIBIFBI — CYTEKTI
ToMeH Temmeparypaga (77 K) mon ancopbumsiiay KabinmeTi, anm Herisri kemmiimiri — Oenme
TeMIeparypacbiaaa THIMAUTIKTIH TemeHairi. Ce6ebi aacopOmus 3Heprusichl onerre 4—10 x/x/mMomb
raHa, OyJ1 cyTrek moJekyachkid 298 K xarmaiiblHIa ycTamn TypyFa ®KeTKUTIKCi3. OCBIHBI )KaKcapTy YIIiH
KOOpJMHAIMSUIBIK KaHbIKIaraH MeTail opTanbikrapsl (OMS) 6ap MOF-tap 3eprrenred. Meicaibl,
Mg-MOF-74 ymin ancop6uus sHeprusicel ~9,4 xJx/monb, Co-MOF-74 ymrin ~11,2 k/[x/Monb, Oy
knaccukanblk MOF-5-ten (4—6 kJ{»/Moinb) endyip korapbl. TeMeH KbIChIMAA MYHIAll OpTaJbIKTap
aZICOpOITMSIHBI KYIIEHTCE J1e, JKOFaphl KbICKIMAA HEri3ri pesi 0opilip anmbl 0T MeH KEeYeKTUTK
aTkapazsl. Faneimmap Oomamakra ~15-20 k/[/Mosb AeHTeiiHe KOJI )KETKI3yAl MaKcaT €Te/ll, OUTKEeHi
JOJI  OCBIHAAW DJHEpPrusl CYTEeKTI CYHBIK a30TChI3 (MBICANbI, CYWBIK ayaaa HeMmece OeiMe
TeMIepaTypachlHa aKblH) THIMJI cakTayFa MYMKIHAIK Oepmek. byn ymin Tek OMS jkeTKimikcis,
KOChIMIIIa (DYHKIIMOHANI TONTAap EHridy HeMece KOMMO3uTTiK >xydenep (MOF + wmertann rumpun,
Katanm3aTop apkbuibl spillover) kaxet. Spillover oxici ket Toxxipubesnepe HoTHKE OEpPreHiMeH, OHbIH

KaiTa OHIipilyl KubH. JlemMek, onTUMyM — ajacopOmms SHEprusicklH mamameH 15 xJx/Monb
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JeHreiiHae ycran, opi Kapail mpakTUKaIbIK XKyhenepre eHrizy. by OarpiTTa KenkadaTTel cOpOeHTTEp

MeH THOPH/TI MemiMAep KapacThIpbUTYAA.

Kecte 1

Tannaynst MOF matepuanaapeinbie 77 K ke3iHzeri CyTek afcopOIHsAChIHBIH KOPCETKIIITEPI.

MOF araysb1 (Kypamsbi) BET menmrikti | Cyrek azacopOrusichl, | Kenemaik — CHIMBIMIBUIBIK,
O6er aymansl, | Macc.% He v/ H2 (kxpuctaimn)
M?/T
MOF-177 (ZnsO(BTB) 2) 44004500 7,5 ~30-32
MOF-5 (ZnsO(BDC) 3) ~3800 ~5,0-7,0 ~35-40
IRMOF-20 (ZnsO(BPDC) 3) | ~3000-3500 | ~6,7 ~20-25 (ecenr.)
MIL-101(Cr) ~4100 ~6,0 ~30-36
(Cr:0(BDC) 3(F,0OH))
HKUST-1 (Cus(BTC)_2) ~1500 ~2,0-2,5 ~9-10 (ecent.)
Ni-MOF-74 (CPO-27-Ni) ~1500 ~3,0-4,0 ~15-18 (ecenrt.)

Kecre 1 TemeHn rtemmeparypanbl (KpHOTEHAIK) KaFaaiiapia CyTeKTi aJCOpOIUSIIBIK CaKTay
KalineTi KeHiHeH 3eprrenreH TaHmaynsl MOF  wmatepuanmapblHbIH HETI3T1  CHUINATTaMallapblH
xuHaktaiinpl. MOF matepuangapsiHbIH Herisri yiariaepi kenecigeit: MOF-177 — BTB nuranasina
meriznenred, MOF-5 — BDC werisinne, IRMOF-20 — keneitrinrer BPDC-nurananes ansiaran MOF-5
uszoctpykrypacsl, MIL-101(Cr) — ymbsrpakeyekti Cr(IlI)-BDC kapxacei, HKUST-1 — Cu(ll)-BTC
Herizingeri kinaccukanblk MOF, an MOF-74 (CPO-27) — amblk Metayl opTanbIKTapbl Oap Ni-
Hyckachl. Kenemlik ChIUBIMIBUIBIK MOHIEP] KPHUCTAJUI THIFBI3ABIFBIHA COMKEC ecenTerneni (MbICAbL,
MOF-177 ymin p=0,40 r/cm®, MOF-5 ymina p=0,60-0,75 r/cm?®). 77 K-ne eH »orapsl HoTHxkeHI MOF-
177 (7,5 macc.% H., ~4500 wm?r) xone MIL-101(Cr) (~6,0 macc.%) xkepcerenmi. MOF-5-tiH
CBIUBIMABUIBIFBI 5—7 Macc.% apaneirbigaa, an IRMOF-20 MOF-5-ten aceim Tycim, 6,7 macce.%
nenreitine >xereni. HKUST-1 »xone MOF-74 wmarepuanmapsl TeMeHipek HoTwxke Oepeni (~2—4
Mmacc.%).

MaHBBABICEI — TEK TPAaBUMETPHSUIBIK €MeC, KOJIEMJIIK ChIMBIMIBUIBIKTEI J1a ecKepy. MpIcasl,
MOF-177 rpaMbIiHa KeIl CYTEK XHHaWIbI, OipaK THIFBI3IBIFEI TOMEH OOJFaHABIKTaH JINTPre MIaKKaHIa
apThIKWBUIBIFSI a3asiibl. A1 MIL-101(Cr) TeiFbI3aay KypbhlIbIMBIMEH KoJeMiK TypFbiiad 36—40 r/n Hz
neHreiiine >xakpiHmanael. [lpaktukama MOF yHTarblH mpecTey apKbUIbl KOJEeMJIK KOPCETKIIITI
apTTeIpyFa Oonanpl, Oipak Oyl rpaBUMETPHUSUIBIK TUIMAUTIKTI TeMeHaetenl. CoHbIKTaH Oosamakra

0acThl MIHJIET — OCBI €Ki ITapaMeTp apachIHIaFbl OHTAMIIBI TCHIepiMIi Taly.
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[TpakTuKadbIK KOJNJAHBICTA CYTEKTI cakray YImiH OipHemie Oanmama omictep Oocekenecei:
CHIFBUIFAH Ta3 KyiHiHzae (OamnoHaapaa), CYMbITBUIFaH Kyiae (KpUOLMIHHApIEpAE), KaTThl KyHaeri
TachIMaNaymbuiapaa  (MeTalul  THAPUATEP, XUMHUSUIBIK — KOCBUIBICTap)  KOHE  (PM3UKAIBIK
aacopoentrepae (umeonut, kemiprek, MOF). 2-kecteme ocChl 9MICTEpAIH HETI3rl CHUMaTTamaliapbl
CaJIBICTBIPBUIBII KOPCETIAreH. MyH/IaFbl MOHJEP 9AeOMETTEr TUNITIK KOPCETKIIITEP/ICH aJIbIHFAH KOHE

TYCIHIIpMe MaKcaTbIHa OepiireH.

Kecre 2
CyTeKkTi cakTay 9J1iCTEpiHiH CaTBICTBIPMAaIBI KOPCETKIITEPI
Cakray aici Kymeic I'paBumerpusiiel | Kememmix APTBIKIIBUTBIFBI /
mapTTapel | K CHIMBIMIBUIBIK, | CRIMBIMIBUIBIK, | Kemmrimiri
macc.% He r/n Hz
Ceirpurran Hz | 298 K, 700 | 4-5 ~30-35 + Kapanaiibim
(700 6ap) oap TEXHOJIOTHS;
— OTe XKoFrapbl KbICHIM
Cy#ibITBUIFaH 20K, 1 6ap | 100 ~70 + YKoFapsbl THIFBI3MIBIK;
He — Kpuorennix msiFsia
Metann 298-623 K, | 1-2 ~100 + TeMeH KBICBIM;
TUAPUATEP] <10 6ap — AybIp, KbI3JBIPY KaXKET
MOF 77 K, 50— 5-7 3040 + KalThIMIBI, KCHLIT;
ajcopOeHTi 100 6ap — CankpIHIaTy KaXeT

['paBUMETPHSIIBIK KoHE KOJIEMIIK ChIMBIMIIBUIBIKTHI OaraliaraH/ia €Ki TOCUI KOJAaHbUIA IbL: XKYile
OolipIHIIAa — OaJUIOH, IMCTEPHA CHUSAKTHI OYKIT KYPBUIFBIHBIH MacCachl/KeJeMi eCKepisieNi; MaTepuai
OOWBIHIIIA — TEK CAKTay MaTEPHAIIBIHBIH 63 KAaCHETTePil KapacThIPhLIAIbL.

MOF ymin optama kepceTkimrep aibiaFad (Mbicanbl, MOF-177 nemece MOF-5 yHTakTapsr).
Metann runpuarepre mbican — LaNisHs, MgH:> xopwitnanaper: Teopusuiblk 5—6 macc.% H:, 6ipak
Kyie Ooifprama Tek ~1-2%.

2-KecTelleH KOpIHTeH e, CYMBITBUIFaH CYTEK €H JKOFapbl KOJIEMIK THIFbI3ABIK Oeperi (~70 r/n),
Oipak OHBI CaKTay YIIiH ©6Te TOMEH TeMIepaTypa >KoHE KaiiHay HIBIFBIHIAphl KakeT. KpIchUTFaH ra3
TEXHOJIOTHSACKHI KeTuireH, anmaiga 700 OGap OayutoHmap aybslp opi KaTaH KayilCI3[iK Tayam eTeli.
Meramn ruapuarepi TOMEH KbICHIMAA JKYMBIC ICTeii, Oipak ayblp MaccachlHa OailIaHBICTHI
IPaBUMETPHSUIIBIK CHIMBIMIBUIBIFBI Hamap (1-2 macc.%). An ancopoumsuibk xyienep (neoaut, MOF)

apablK OPBIHIBI alajbl: KPHOTCHIIK CAIKBIHAATY KaXeT, Oipak *KYMbIC KbIChIMBbI opTama (50-100
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Oap), am 3apsaray-0ocary KeULAamabIFbl korapbl. MOF-TapabiH KOCHIMINA apPTHIKIIBLIIBIFBI —

XHUMMUAIBIK 6€I>’ITapaHTLIK, KOPPO3UACHI3 OpTaZla KOJIAaHbIIYHI.

MeTann Ty3gapsl OpraHuKanslk nuraLTTap
(Zn*, Cr?*, Cu®, Mg*) (BDC, BTB, BTC, DOBDC)
ruapoTepMangblk

CUHTE3
100-250 °C, asToknas

I

MOF kpuctanaapbl
(keyexTi Kypbinbim)

I

CyTek ra3sbl eHrisineai
(77 K, 50-100 6ap)

!

Aacop6uuma
H: Monekynanapsbi
KeyekTepre XuHanaabl

I

LecopGuua
Kbi3ablpy Hemece
KbICHIMABI a3aiTy

!

CyTex Kanta
nanaanadbinagbl

Cyp. 2. MOF martepuanbIHbIH THIAPOTEPMAIIIBIK CHHTE31 )KOHE CYTEKTI aJCOPOIUSIIBIK CaKTay JKykheci

2 cyperre MOF cuHTe31 MEH CyTeKTi aJicOpOLMSIIBIK CaKTay MPUHLMUII KepceTiareH. bactanks
peareHTTep — MeTajul HOHAApHl epiTIHAICI MeH KON(YHKIIMOHAIABl OpPTaHUKANBIK JUTAHTTap —
aBTOKJaBTa ruaporepMaabik oaicnieH (100—-250 °C) KbI3abIPBUIBIT, HOTHKECIH/IE KPUCTAABI METAII-
opraHukaiblik KaHka Ty3ineni. MOF ancopbenti [proap biabichIHAAFB! ajgcopoepre canbinbim, 77 K
IIaMachlHA CATKBIHIATHUIFAH Ke3/Ie CYTeK MOJIEKyJajaaphbl KybICTapFa aacopOnusianabl. by omicTiH
apTHIKIIBUTBIFBI — KBICHIM CYWBITBUIFAH rasfa Kaparanaa TeMeH (=80 0ap), am KeMIIiTiri — y3diKCi3
KPHUOTCH/IIK CaJIKbIHAATy Ka)KETTITl.

Ocpuraitia, MOF-aacopOiius o/1ici MpakTUKANIBIK TYPFBIIAH KeJIecl )KaFaanmapaa THIM/IL:

- CranmoHapIbIK CaKTay — OHEPKICINTIK KOHIBIPFhUIApIA HEMECE apThIK SHEPTUSIHBI yaKbITIIA

CakTay YIIiH (3KbLTyaj IMaCTBIPFBILI 5KOHE a30T CAJIKbIHAATY MYMKIH/Ir1 0ap).

77



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

- Tacemmanmay sxyienepi — oprama KeickiMOel (50—-100 Oap) Oamama peTiHAE KOJIK
KypajlapblHia KapacThIpbulyla. APTHIKIIBUIBIFEI — anaT Ke3iHae cyTek Oasy OesiHeIi, COHIBIKTAH
BLEVE kaymi a3.

Anaiina xazipri geHreitne MOF-amcopOeprepi Tikeneil aBTOKOJIKTEp/E MalganaHyFa JalbiH
eMec, OMTKeHI THIMJII XYMBIC TE€K KPHOTEHMIK TemIeparypaaa kKamramace3 eriieni. DOE 2025
MakcaTTapblHa coiikec, OenmMe TemreparypacbiHaa 6,5 macc.% sxoHe 50 r/n1 neHreifiHe XeTy YUIiH
’KaHa MaTepHuajiap Hemece TMOpUITIK JKyHenep Kaxer.

KopbiThiHabl.  3epTrey  HOTHKenepi  kepcetkeHued, MOF  marepuangapel  CyTeKTI
aJCOpPOLUSIIBIK CaKTay YIIiH MEPCIeKTHBAIBI copOeHTTEep Oobin Tadbutaasl. Onap 77 K karnaiibiaaa
7—-8 macc.% neiiin sxxoHe 30—40 1/11 KeIeMIiK THIFBI3ABIKKA JACHiH JKETIM, KbIChUIFaH Ta3faH /a >KOFaphl
kepceTki kepcereai. MOF-tappiH KoFapbl THIMIUTIT OJapblH PEKOPATHIK MEHIIIKTI 0T ayJaHbl
MEH KeyeKTUIirine OaitanpicThl. COHBIMEH KaTap, allblK METAJT OPTAIBIKTAphl MEH () YHKIIMOHAJIBIK
TONTAp aJCOPOIMs DHEPTUSACHIH KYIICUTIN, TOMEH KbICHIMIIa CYTE€K YCTaIybIH JXaKcapTaabl. bipak
OenMe TeMIiepaTypachlHAa TUIMAI cakTay YIIiH 3HTaNbNusHbBl 15-20 xJ[X/MOab NeHreiiHe KeTki3y
KaxeT. byn OarpiTTa (QyHKUMOHANM3aLMs, KOMIIO3UTTEp >KOHE THOPUATIK >XyHesnep 3eprrenyne.
ITpaktukansik Typreigad, MOF HeriziHzeri cakTay TEXHOJOTHSACH! CTAllMOHAPIIBIK KOHBIPFbUIAD MEH
KPUOTEHIK >XYHWenep YIIH TapThIMAbL. ONeMIikK skerekmn kommanHusiap (Toyota, BASF ixone
Oackanmapel) aBTOMOOWIBICpAE KOJZaHyFa OarbITTaliFaH ayKbIMIbl 3epTTeyiep kyprizyne. [lemex,
xaHa 0yslH MOF maTepuangapbIHbIH *Kacalybl CyTeKTi SHEPrusi SJKOHOMHUKACHIH/1a MaHBI3/Ibl CEPIILIIC

OKeJyl BIKTHMAJI.
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TAKTHKA YXOJIA 3A IAIMEHTAMH C HAPYIIEHMEM ®YHKIUN
TJTOTAHUSA (IUCPATHEI)

meouyunckas cecmpa Cepukkanuesa K.T., Onxncaovaesa K.E., Annvicnaesa I'. A.
«Hayuonanvuwiii yeump Hetipoxupypeuuy, 2. Acmana, Kazaxcman.

Beenenne: ducdarus - (ot nuc... u rped. phagein - ecTh, IJI0TaTh) — KIMHUYECKUH CUMIITOM
HapylieHus (QYHKIUU TJIIOTaHUS — TPYJHOCTU WM JTUCKOMMDOPT MPOJBIKEHHUS MHILEBOTO KOMKa OT
POTOBOI MONIOCTH A0 kenyaka. Jucdarus — 3T0 BOCHPHUITHE TOTO, YTO HUMEETCS MPEMSTCTBHE IS
HOPMAJbHOI'O JBMIKEHMS IPOTJIOYEHHON MHIMU, HE COMNPOBOKIAIOLIEECs] OOJIEBBIM CHHIPOMOM,
BO3HHUKAIOIIIEE BCIEICTBUE HAPYIIICHHUS MTACCa)ka MUIIH U3 POTOBOH MOJIOCTH B JKEITY/IOK.

Hapymienus riotanust sBISIOTCS OJHUM M3 NPU3HAKOB MHOXKECTBA 3a00JeBaHUM, OJHON U3
KITIOYEBBIX Tpo0seM nmpu AU @Py3HBIX U 0OYATOBBIX MOPAKEHUIX MO3TA.

AKTYaJIbHOCTb: Hapymienue rnoranus (nucdarusi) sBiIseTcs OJHUM U3 Haumbosee
pacupoCTpaHEHHBIX U KIMHUYECKM 3HAYUMBIX OCJOKHEHUH Yy NAIMEeHTOB C HEBPOJOTHYECKOM
MaTOJIOTHEH, OCOOCHHO B paHHUN BOCCTAHOBUTEIBHBIN MEPHOJ] MOCIE MHCYIbTA, YEPEITHO-MO3TOBOM
TpPaBMBbI, OTTYXOJICH TOJIOBHOTO MO3Ta U HEUpOJETeHepaTUBHBIX 3a001eBanuid. [10 JaHHBIM pa3TUIHBIX
UCCIIeI0OBaHMM, mpu3Haku aucharuu BeBIIOTCS y 40—70% manueHToB, HAaXOASIIUXCS B OTACICHUSIX
HelpopeaOuINTaINY.

HecBoeBpemeHHOE BBISBIEHUE M HEAJEKBATHBIA yXOJ IpU AUCPAruy CymECTBEHHO MOBBILIIAIOT
PUCK KU3HEYIPOXKAIOIIMX OCJIOKHEHUM, TaKUX Kak aclupalydoOHHass MHEBMOHUS, YAYIIbE,
00e3BOKMBaHUE M OETKOBO-IHEPreTHYecKas: HEeIOCTaTOYHOCTb. DTH COCTOSIHMS, B CBOIO OYEpPE.lb,
MOTYT IPUBECTH K YAJIUHEHUIO CPOKOB TOCIUTATH3AIUH, YXYIIICHUIO PeaOINTallMOHHOTO TPOTHO3a
U POCTY JIETaJIbHOCTH.

MeaunuHcKas cecTpa UrpaeT KIOYEBYIO pOJIb B €KEJHEBHOM YXOJE 3a TaKUMHU IMallUEHTaMHU:
OHa TMEpBOIl BBISBISIET TPEBOXKHbBIC MPU3HAKH, YUACTBYET B OLIEHKE (YHKIMH TJIOTAHUS, OPTaHU3YeT
Oe30macHbI MpuUEM THINK, a TaKkKe 00y4aeT MalMeHTa W ero poJCTBeHHUKOB. OT e€ aeicTBHii
HanpsIMyr0  3aBHUCUT 0€30MMacHOCTh mamueHTa, A(PEeKTUBHOCTh JieueOHO-peadUINTAIIMOHHBIX
MEpPOIPUATHI U 001Iee KaUeCTBO CECTPUHCKOM ITOMOIIH.

B ycrnoBusx Bo3pacTamooIiero 4Ypcia MNAalMeHTOB C HEBPOJIOTHUECKHMMH 3a00JIeBaHUAMHU U
YBEIUYEHUS TPOIOJKUTEIBHOCTH KHU3HH 0COOYI0 3HAYUMOCTh IPHOOpeTaeT pa3paboTka U BHEAPEHHE
YETKOM TAaKTHKU CECTPUHCKOrOo yXxoAa MpH aAucaruud. IDTo JenaeT JaHHYI0 TeMy OCOOEHHO
aKTyaJIbHOM JUIsl IPAKTUYECKOTO 3/IpAaBOOXPAHEHUS U CECTPUHCKOM €A TEIbHOCTH.

[TpuuuHb! qUcharun y HEMpOMaueHTOB:

HHCYIbT:

Hapymienue kpoBocHaOXeHHS MO3ra MOXKET MOBPEAUTh HEPBHBIE IIEHTPHI, OTBEUAIOIIHE 3a
IJI0TaHUE, YTO MPUBOJUT K AUCharum.

boae3nnb IlapkuHcoHA:

OT0 jaereHepaTUBHOE 3a00JeBaHME MO3ra, KOTOPOE BIHMSAET HA JABUTATEIbHBIC (YHKIIHH,
BKJIFOYAs TIIOTAHUE.

PaccessHHBIN CKJI€pO3:

[Ipu »>TOoM 3a0o0NeBaHMHM MPOUCXOTUT JAEMHUECIHHHU3AIMS HEPBHBIX BOJOKOH, YTO MOJKET
HapylmaTh KOOPAUHALIUIO MBIIIL], YYaCTBYIOIIUX B IIOTAHUHU.
BokoBoii amunorpopuueckuii ckiaepos (BAC):

D10 mporpeccupymoiee 3aboneBaHue, Mmopaxarouiee JBUraTelbHble HEHPOHBI, BKJIOYAs Te,
KOTOpbIE KOHTPOJIIMPYIOT IJI0TaHUE.
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MuacreHusi rpaBHuC:

310 ayToMMMyHHOE 3a00JIeBaHNE, IPU KOTOPOM HapyIaeTcs Mepeaada HEPBHBIX HMITYJIBCOB K
MBIIIIIIAM, YTO MOJKET IPUBECTH K €Ia00CTH MBIIIIL IVIOTKH U MUIIEBOAA.

OnvxoJu roJJOBHOro Mo3ra.

OHYXOJII/I, PACIIOJIOKCHHBIC BOJIM3U WIIH 3aTparuBarOIUC HCPBHLIC LCHTPBI, OTBCYAKOIIUC 3a
rJIOTaHUEC, MOT'YT BbI3bIBATH I[I/IC(baI‘I/IIO.
queHHO-MO3FOBbIe TPaBMbI.

TpaBMBI TOJNIOBBI MOTYT TMOBPEIUTHh HEPBHI M MBILIIBI, YYaCTBYIOIINE B aKTe TJIOTaHUS, YTO
NPUBOJUT K AUC(hHaruu.
IloBpe:kIeHHs YepenHO-MO3rOBbIX HEPBOB!

[ToBpexneHre HEPBOB, OTBEYAIONIWX 32 WHHEPBAIIMIO MBIIII TJIOTKH M THIIEBOJA, MOXKET
HapYLIUTh TJIOTATENbHBIN MpOLIECC.
HepBHO-MBINIEYHBIE 3200J1€BAHNSA

Hanpumep, MuonaTuu, npu KOTOPBIX MBIIIBI HE (PYHKIMOHUPYIOT JOJIKHBIM 00pa3oM, MOTYT
BBI3bIBaTh IUC(hAruIio.
HapyumieHns KOOpANHANNH [JIOTAHUSA

DTO MOXKET OBITh BBI3BAHO Pa3IMYHBIMU HEBPOJIOTMUYECKUMHU COCTOSIHUSMM, BIUSIOIIMMH Ha
KOOPAVHALMIO JBHKCHHM.
Ilcuxorennbie GaKkTOpBI:

B HCKOTOPLBIX ClIydasaX I[I/IC(I)al"I/I}I MOJXKET OBITh CBS3aHa CO CTpECCOM, TpeBOTOf/'I niIn

JETPECCUEH.
Ponb MencecTphl B yXoze 3a manueHTaMu ¢ qucarueit
1. OueHka cOCTOSAHUSA MAllMEHTA:
[MpusHaku aucdaruu: Kamenb MpHU TJIOTAaHUM, CKAINIMBaHWE THUINKA BO PTy, U3MEHEHHE T0J0ca,
CHIDKEHHE MacChl Tela.
[lepBuuHas cecTpuHCKas oOlleHKa (HAOMIOJEHWE, BEICHUE KYPHAJIOB TNHTAHUS W MpUEMa
KUIKOCTH).
VYyacTue B CKPUHUHIOBBIX TecTax (Hampumep, TeCT ¢ 3 JIOKKaMHU BOJbl — MpPU HAIUYUU
oOy4eHwus).
2. IlpodpunakTHKa 0CI0KHEHHIA:
[TonoxeHnne manyuenTa Mpu KOPMIICHUH (CUJIS TIO] YTIJIOM He MeHee 45°).
Hcnonb3oBanue cnenuanbHbIx queT (1o IDDSI — KOHCUCTEHIIMH MUIIN U KUIKOCTH).
KonTposnb 3a 066EMOM U CKOPOCTHIO MOAAYH ITHIIH.
¥YXo1 3a MOJOCTHIO PTa (CHUKEHHUE PUCKA ACIMPALMOHHOM THEBMOHUMN).
3. Opranu3anusi KOpMJIeHHA:
WNuauBuayanbHBIN TOO00P MOCYIBI U IPHOOPOB.
TexHuKa «MaJlbIX TJI0TKOBY, MOOIIPEHUE K CAMOCTOSATEILHOMY IVIOTAHHUIO.
Pabora ¢ oronenom u IUETOIOrOM.
4, KoMmMyHHMKaNusi ¢ MAMEHTOM M CeMbEii:
OOydeHne poJICTBEHHUKOB: KaK MMPaBWIBHO KOPMHTh, 4€TO U30eraTh.
OObsicHeHHE PUCKOB MPU HECOOIIOICHUU PEKOMEHAAITHIH.
MexIuCIUUIIIIMHAPHBIN TOAX0T
» B3anmozeiicTBie MeICECTPHI C JIOTOIEI0OM, HEBPOJIOTOM, TUETOIOTOM, PEaOUIUTOIOIOM.
e YyacTHe B CECTPHHCKHX 00X0/1aX M 00CYKACHUAX KIMHUUECKUX CITydaeB.
Kaunnyeckuii cayvai.
[Namment, myxunna /1., 1988 r.p., moctymun B otaenenue Heipopeadbumuranuu 28.05.2025-
11.06.2025r,
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Knunuyveckoii muarno3: Ilocnenacteue nepenecennoro OHMK no remopparudeckomy THITY €
dbopMUpOBaHHEM BHYTPUMO3TOBOIl TeMaTOMbl B JIOOHO-TEMEHHO-BHCOYHBIX OTJENax CclpaBa oOT
07.03.2025r. Coctosinue nocne omneparmu ot 07.03.2025r: JIPTY c¢ ynaneHueM BHYTPUMO3TOBOU
reMaToMbl B BUCOYHO-TTOOHO 00acTu cripaBa

7Kano0bl nmpu NOCTYIJIEHWH: HA YMEPEHHBIEC TOJIOBHBIE O0JIH, TOJIOBOKPYKEHHE, 3aTPYAHEHUE
peuu M IJI0TaHus, CIIOHOTEYCHHE, CHIDKEHUE NaMsITH, INIOXOU COH, CIad0CTh M OrpaHuyYeHHe o0bema
JBUKEHUH B JIEBBIX KOHEUYHOCTSIX, NPEUMYILIECTBEHHO B PYKE, YyBCTBO OHEMEHHE B JIEBOM MOJOBUHE
Tela, CHAcTHKa B JIEBBIX KOHEYHOCTSAX, HEBO3MOXXHOCTh CAMOCTOSTEIBHOTO MEPEIBHKEHUS U
caMoOOCITy>KUBaHUs, OBICTPYIO YTOMIISIEMOCTH, OOIIYIO CIa0O0CTb.

HespoJioruyeckmii cratyc npu nocTynjieHuu

b1 mpencrasieH J€BOCTOPOHHUI CIACTUYECKUM TIemumapes, 10 IUIeTMH B pYKe.
[IceBnoOyns6apusblii cunapom. VIl — JluneBoit HepB: neHTpanbHbiil mapes ciea. VIl — BectuGymo-
KOXJIeapHbIH HepB: Hopma. |X — SI3pikormorounsiii, X — Omyxmaromuii HepBbl: X| — Jlo6aBouHBIN
HepB: [morounblii U HeOHBIH peduiekchl cHUkeHbl. IlceBnoOynpOapubiii cungpom. XII—
[lonbs3bruHbIl HEpB: B HOpMe. ATpoduU MBI sA3bIKa, (QUOPWIIISPHBIX MOACPTUBAaHUI HET.
CyxoxwuibHble peduekcel D< S, xussle. "+" cumntom babunckoro cieBa. B npo6e bappe "+" cnea.
MBpIlIeuHbI TOHYC MOBBIIIEH MO CHAaCTHMYECKOMY THIY B JIEBBIX KOHEUHOCTAX, MO AmBopTy 30.
MeliieyHas cuiia CHUXKeHa B J1eBoil pyke 1o 0 6asma, B neBoii Hore 1o 1.0 6amna. [1o3a PomGepra e
MpUMEHMMa u3-3a ci1aboctu B JeBbIX KoHeuHOCTsSX. Koopamnatopueie mpoOsr [THII, TIKII ciesa
HE BBINOJIHAET, CIIPAaBa BBINIOJIHAET C JUCMETPUEN. MEHNHI€alIbHBIX 3HAKOB HE BBISBIICHO.

[lepenBuraercsi ¢ MOMOIIBI0 MHBATUAHON KOJSICKU, HYKIAETCS B IOCTOSHHOM IOCTOPOHHEM
yX0/1€ ¥ TIOMOILIH.

CamMocTosaTenbHOe 00CTyKUBAaHUE 3aTPYAHEHO, MAIIUEHT MOJTHOCTHIO 3aBUCHUM  OT IOCTOPOHHEN
IIOMOUIH U YXOJIE.

[laruent ObT ocMOTpeH B oTneneHun Helipopeabumuranuu MyJIbTUIUCIHUILUIMHAPHON
peaOMIUTAalIMOHHON KOMAaHJOH, B COCTaB KOTOpPOW BXOJSAT Bpauu: peadMIIMTOJIOr-HEBPOIATOJIOT,
TICUXOJIOT, PTOTEpaneBT, METOAUCT JeueOHor Gm3KkynbTyphl (JIOK), MeauiinHcKas cecTpa u JIOTOIe].
ITo pe3ynbraTaM OCMOTpa COCTaBJIEH peaOWIMTAIMOHHBINA JIMAarHO3 B KaTEropHsX MexIyHapoIHOH
knaccuukanuu pyakuuonupoBanuss — MK® u mpoBenena omenka mo mkamnam. [lo pesympratam
JIOTOTEAMYECKOT0 OOCIIE0BaHUS Yy MAlMeHTa ObUIM BBIABICHBI CIEAYIOIINE HAPYIICHHUsS: MOTOPHAS
adazus, qu3apTpus, nucharus u quchoHus.

IlanueHT nNMpoXoAWJ HMHAMBHAYAJbHBbIC 3aHATHSA C JIOTONEAOM B YCJOBHSX Najarsl. B
paMKax peadNJIMTANMOHHOI PadoThl MPOBOAMINCH CJIeAyIOLHe MEePONPUSITHS:

e TPEHUPOBKA U BOCCTAHOBJICHUE (DYHKLIUHU TIOTaHHS,

* APTUKYJISILIMOHHAS] THUMHACTHKA JUIS YITyYIIEHUSI YETKOCTH TPOU3HOILICHHUS,

e JbIXaTeJIbHAs TUMHACTUKA C 1IEJIbI0 HOPMaJIU3alui PEYEBOrO JIbIXaHus,

e Pa3BUTHE I'POMKOI0, MOAYJIMPOBAHHOIO I0JIOCA,

e AKTUBH3ALMsI pEYEBOM U KOTHUTUBHOM JIEATENBHOCTH MAlIUEHTA,

e [IPEOJI0JICHUE PEUEBON MHAKTUBHOCTH,

 OpMUpPOBAHUE U MOAJECPKAHIE TPOU3BOILHOIO BHUMAHUS.

S A |

HaI_II/ICHT COXpaHUJ ABUTaTCIIbHYIO aKTUBHOCTb U MOTUBAIUIO, IIPOJOJIXKAJI BBIIIOJIHATH JAHHBIC
E€MY PCKOMCHAAIIUU U 3aJaHUs.
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Co cTOpOHBI MEeAMIIMHCKOI CeCTPBI:

OOecneunBanoCh BBINOJIHEHUE HA3HAYEHUI JIOromeaa, KOHTPOJIb 3a 0€30MacHbIM MPUEMOM
NUIIK ¢ y4€ToM Aucharuu, ydacTHe B OpraHU3AIMH M COMPOBOXKICHUH JIOTONEAMYECKUX 3aHATUI B
yCIOBHUAX Manatel. MeAMIMHCKas cecTpa CIOCOOCTBOBaJa AaKTUBU3ALUMU PEYEBOM aKTUBHOCTH
MMAlACHTa, TOJJEPKUBAJIA  BBIIOJHEHHWE AapTUKYJSLMOHHOM W  JIBIXaTeJIbHOW T'MMHACTHKH,
obecrieynBajia YMOLIMOHAIBHYIO TOJIEPKKY, COOJIOAaNa MPUHIUIIBI CECTPUHCKOTO yX0Jla B paMKax
MYJIbTUAUCHUILIMHAPHON peadMINTAalMOHHOM TPOTrpaMMBbl.

Pe3yabTarnl padoThi:

B pe3yiabpTaTte MNPOBCACHHBIX HWHAWBUAYAJIBHBIX SaHSITI/Iﬁ, OTMEYACTCA IMOJIOXKUTCIIbHAsA
JIMHAMMKA: YIYUYIIWICS TOHYC MBIIII] YYacTBYIOIIME B aKT€ TJIOTAHUS. YJIYUYIIWICS TOHYC MBIIIILL,
YBEJIMYWIICS PEYEBOM BBIIOX, YIYYIIMUJIOCH KAaueCTBO AapTUKYISALMOHHBIX JBIKEHUH. B menom
YIIy4IIWIach IPOU3HOCUTENIbHASL CTOPOHA PEYH.

BriBojbI.

B ycnoBusx HelpopeaOMIMTAIIMOHHOTO CTallMOHAapa TaKTUKa yXoJa 3a IMalueHTaMHu C
nucgarveil urpaet KJIoueByI0 pojib B BOCCTAHOBJIEHUH KM3HEHHO BaXKHBIX (DYHKIUI U MOBBIIICHUN
KadecTBa XU3HU. HapyllleHne rinoranus 4acTo COIMPOBOXKIAAET MALMEHTOB I10CIE UHCYIIbTA, YEPEITHO-
MO3TOBBIX TPAaBM U JAPYTUX HEBPOJOTHYECKUX 3a00JIeBaHUM, U TpeOyeT OT MEAMIMHCKOIO IepcoHana
BBICOKO! KOMIIETEHTHOCTH, BHUMATEIbHOCTH Y MEKIUCLIUILUIMHAPHOTO B3aUMOICUCTBHS.

KommiiekcHass TakTHMKa yxoJa JOJ/DKHA BKJIKOYAaTh PAHHIOK JIMArHOCTUKY Juc(aruw,
MH/IMBUYAIbHBIA 110A00p pallMoOHA ¢ YUETOM KOHCUCTEHIIUH IHIIHU U )KUIKOCTH, O0yUEeHUE MaIlMeHTa
Oe30IaCHBIM TEXHHUKaM TJIOTAHMs, a TaKkKe peryjsapHyr0 paboTy C JIOromeiaoM M APYyTrUMH
cneuuanuctamu. HemanoBaxHo Taxke cozganue KoMGpopTHOH U 6e30nmacHOi 00CTaHOBKU IpU MpuémMe
IUILM, TPO(UIAKTUKA aCIIMPALK U 00ecliedeHne HyTPUTUBHOM MOAJEPHKKY.

CBOEBpEeMEHHO OPTraHW30BAHHBIM W KAueCTBEHHBIM YXOJ 3a MalMeHTaMH C Aucdarveii B
YCIOBHUAX HEHpOpeadMIMTallUUd CIIOCOOCTBYET HE TOJBKO CHM)KEHUIO PUCKA OCIO0XHEHUH, HO U
YCKOPEHHIO  BOCCTAaHOBJICHHMS  YTPAYCHHbIX (YHKUMH, TOBbImAs o0yl 3((HEeKTUBHOCTH
peaduIUTaIlMOHHOI O Mpoliecca
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ITPOBJIEMBI U IIEPCIIEKTUBbBI PA3BUTHSA KAIPOBOI'O IIOTEHIIUAJIA B
ATOMHOM YHEPTETHKE KA3AXCTAHA B CBETE EADC. AHAJIN3 KJIOYEBBIX
MMPOBJIEM KAJIPOBOI'O IOTEHIIAAJIA B ATOMHOM SHEPTETUKE KABAXCTAHA
W IIPOTHO3HI U1 JAJTbHEAIIET O PA3BUTHA C YUYETOM HHTEPECOB
CTPAH EADC

Paucoe Azamam Epukoseuu

Hayuonanvnuiii uccnedoeamenvckuii soepuviti ynusepcumem « MUDHy,
2opoo Mockea, P®

Hayunvui pyxosooumens: k.3.H., ooyenm, Meodeedesa FOnua Muxaiinosna

B pesynbrate mpoxoxxaenus ydeOnoil npaktuku ¢ 07.02.2025 - 31.05.2025 Obuio mpoBeaeHO
UCCIIEIOBaHNE IO TeMe Marucrepckoil aucceprauuu «KaapoBblil MOTEHIMAT B SHEPreTHUECKOM
koMIulekce Ka3zaxcraHa ¢ yueToMm pa3BUTHs aTOMHBIX YHEPrOCHCTEM rocyaapcTB - uieHoB EADCy, a
MMEHHO pa3paboTaHbl MPAKTUYECKHUE PEKOMEHIAIMU MJI1 TOCylapCTBEHHOW M 00pa3oBaTeabHOU
noautukn KazaxcraHa, HampaBiI€HHBIX Ha YJAy4YLIEHHME CUCTEMBI MOATOTOBKHM U IMEPENOATOTOBKU
CHEIMAIMCTOB JJII aTOMHOM >HEpPreTHKH. PexomMeHnaluu MOTyT OBITh MCIIOJIb30BaHbl B PEabHOM
NPaKTUKE TOCYIApCTBEHHBIX OpPraHoB UM  00pa3oBaTeNbHBIX  yUYPEXKIEHHH, a Takke B
npoecCHOHANIBHBIX acCOLUAlMAX M Ha MPEINPUITHIX dHEPreTUYECKOro CEKTOpa; CO3JaHbl MOJENN
0 BHEIPEHHIO JAyaJlbHOW CHCTEeMBbl 00pa3oBaHMsA, KOTOpas IIO3BOJSICT HMHTETPUPOBATH
o0pa30oBaTeNIbHBIM TpollecC € peajbHbIMU YCIOBHSMH pabOThl HAa MPEANPUSATHSIX SHEPreTHUEeCKOU
OTpaciau. JTU MEPOIPHUATUS MOTYT OBITh pealin30BaHbl Ha ypOBHE O0pPa30BaTENBbHBIX YUPEKIACHUM,
HHEPreTUUECKUX MPEANPUSNTUHII U TOCYAAPCTBEHHBIX OPraHOB; aJanTallMd MEXIYHApOJHOTO OIbITa
MOJrOTOBKH KaJpOB B aTOMHOM 3HepreTHKe K crenuduke Kazaxcrana mo3BossiT MOBBICUTH KAUECTBO U
KOHKYPEHTOCTIOCOOHOCTH KaJIpOB JIJIs aTOMHOM SHEPreTHKU B paMkax nHTerpanuu B EADC.

Kanposeiii motennman Kazaxcrana sBISI€TCS OJHUM W3 KIFOUYEBBIX (DAKTOPOB YCTOWYUBOTO
HKOHOMUYECKOTO POCTa, 0COOEHHO B KOHTEKCTE MHTErpalluu cTpaHbl B EBpasuiickuil 5KOHOMUYECKUN
coto3 (EADC). Pazputue u ontuMusanus KaJpoBOro pecypca CTpaHbl HEMOCPEACTBEHHO BIMSET Ha
KOHKYPEHTOCIIOCOOHOCTh YKOHOMHUKH B I1€JI0M, OCOOCHHO B TAKUX CTPATETHYECKH BAXKHBIX OTPACIISIX,
KaK 3HEPreTHKa, CEIbCKOE X035IIICTBO, IPOMBIIIEHHOCTD U, B YaCTHOCTH, aTOMHAs YIHEPreTHKA.

OOmme TeHaeHIMU B KaapoBoM moreHimane Kazaxcrana. Kagposeiii morennuan Kazaxcrana
MO>KHO O0XapaKTepHU30BaTh KakK JOCTAaTOYHO pa3HOOOpa3HbIM, OJHAKO, Kak U B OOJBIIMHCTBE
pa3BUBAIOIIMXCS  CTpaH, CTAJKUBAIOIIMKCA C  PSJAOM  BBI30BOB, TaKUX Kak  HeXBaTKa
BBICOKOKBJIM(DUIIMPOBAHHBIX CHEIUAINCTOB B PsA€ KIIOUEBBIX OTpaciield, BKJIOYash aTOMHYIO
sHepretuky. Ha nanubiii MmomeHT KaszaxcTaH mmeeT ompejeleHHbIe JOCTHKEHHs B 00pa3oBaHHMU U
MOJATOTOBKE CIELUUATNCTOB JJIi pBhIHKA Tpylda, HO HEOOXOIWMBbI 3HAUUTEIbHBIE YCHUIHMS IS
ycTpaHeHus nedunnra KkBanupuIupoBaHHBIX KaJIpoB.

[To nmamHpiM MuHucCTEpcTBA TpyAa U comuandbHOM 3ammTbl PK, oOmas ducieHHOCTh
TpyznocnocoOHoro HaceneHus: Kazaxcrana Ha 2023 rox cocTaBisieT OKOJIO 9,5 MHJUIMOHOB YeNOBEK,
4T0 cocTaBiiseT 6osee 60% oT ob1iero HaceaeHUs CTpaHbl. B To ke BpeMs, mokaszareib 6e3paboTHullbl
B Kazaxcrane na konen 2023 roga cocrasisui 4,9%, 4TO OTHOCUTEIBHO HU3KO MO CPAaBHEHHIO C
npyrumu ctpanamu CHIT m EADC. OpnHako ciegyer OTMETHTb, YTO B HEKOTOPBIX OTPACISIX
HSKOHOMHKH, TaKMX KaK BBICOKME TEXHOJOTMH M aTOMHas »HEpreThka, Habmromaercss AepuuuT
KBJIM(ULMPOBAHHBIX CIELMAIUCTOB, YTO OTPAaHMYMBAET BO3MOXKHOCTU JIJISI POCTAa U Pa3BUTHS ITHX
OTpacJien.

KauectBo o00pa3oBanus u ypoBeHb KBanupukauud KajapoB. OHOM U3 BaKHEHIIMX
XapaKTepUCTHK KaJpPOBOTO MOTEHIMAA SBJISIETCS KaueCTBO OOpa30BaHUS U YPOBEHb KBAJIU(UKAIIMH
pabounx u crnenuanuctoB. Kazaxcran 3a mocieaHue AeCATUIICTHUS TMPOoJiesial 3HAYUTENbHbIN MyTh B
YIYy4YIIEHUN CUCTEMBI 00pa30BaHMs, YTO MO3BOJIMIIO CYIIECTBEHHO MOBBICHTH YPOBEHb KBATH(UKALIUU
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B nenoM. OnHaKo, Kak OTMEUYAaIOT CIELUAIUCThI, CYLIECTBYIOT CYLIECTBEHHbIE pa3iuuus B
KBaM (UK PAaOOTHUKOB, 3aHATHIX B PA3TUYHBIX OTPACIISIX.

Cornacuo wuccnemoBanuam A.IIl. AxmeToBa, OCOOEHHO BBLICOKHE IIOKa3aTelId B 00JacTH
o0pa3oBaHUs HAaOIIOJAIOTCS CPe MOJIOJEKHU, KOTOpasi MojydaeT Beicuiee oOpa3zoBaHue. [IpumepHo
60% BBIMYCKHUKOB yueOHBIX 3aBeneHMid KaszaxcTaHa UWMEIOT JUIUIOMBI O BBICIIEM WJIU
cpenHecnenanibHoM oOpazoBaHuu. OmHako mpu 3ToM KaszaxcTaH NpoAOIKaeT CTAJIKUBAThCS C
nepUIUTOM KBaJU(UIUPOBAHHBIX KaJpOB B psi€ BBICOKOTEXHOJOIMYHBIX M WHHOBAIIMOHHBIX
oTpacyieid. B yacTHOCTH, B aTOMHOI SHEPreTHUKE YPOBEHb NOATOTOBKHM CIELMAINCTOB HEAOCTATOUEH
Uil oOecreueHusl JOJTOCPOYHOTO PAa3BUTHSL 3TOrO CEKTOpa. OJTO CBSA3aHO C OTCYTCTBUEM
HEOO0XOAUMBIX 00pa30BaTEIbHBIX MIPOrPaMM U HEJOCTATOYHOM MOAJEPKKONW OTPACIH HA BCEX YPOBHAX
— 0T 00pa30oBaHus 10 HAYYHbBIX UCCIIET0BaHUIN U pa3pabOTOK.

Takum 00pazom, BONPOC MOATOTOBKU CIEIHATUCTOB Ui BBICOKOTEXHOJOTMYHBIX OTpacien
OCTaeTCsl OJTHUM U3 CaMbIX aKTyaJbHBIX uid Ka3zaxcTaHa B KOHTEKCTE MHTETPALlMU C TOCylapcTBaMHU
EADC. Huszkuii ypoBeHb NOATOTOBKM KAJpOB B TaKUX OOJNACTAX, KaK sJAEpHas JHEpreTuka, He
MO3BOJIAET CTpaHe B IOJHOM Mepe HCIOJb30BaTh IMOTEHIMAJ, MPEJOCTaBIsSEMbIi MHTErpauveil B
pamkax EADC.

Kanposas mobunbHOCT, BHYTpH EADC. OmHMM W3 TJIaBHBIX NPEUMYIIECTB HHTETPAIlUN
Kazaxcrana c¢ gpyrumm ctpanamu EADC sBnsieTcs NOBBIIIEHHE MOOWJIBHOCTH pPaboyeil CHIIBL.
KazaxcraH, uMest BBICOKYIO JOJI0 TPYJOBBIX MHUTPAaHTOB U3 COCEIHUX CTpaH, Takux kak Kuprusus,
TamkukucTan 1 Y30€KHCTaH, aKTUBHO MCIIONB3YEeT BO3MOKHOCTH TPYJOBOM MHIPALlMM B PaMKax
EADC nist pemieHns KaIpoBbIX Je(DUIIMTOB B PA3IMYHBIX OTPACTIAX.

TpynoBast Murpanus siBIsieTCs BaXXHOM COCTaBIsIOMIEH (GOPMHUPOBAHUS KAJAPOBOI0 MOTEHIIAAIA
Kazaxcrana. Murpantsl u3 crpan EADC cocTaBisioT 3HaYUTENBHYIO YacTh pabodeid CHIIBl B TaKHX
OTpacisiX, KaK CeIbCKOE XO035CTBO, CTPOUTENBCTBO U cdepa yciyr. OcoOeHHO BaXKHO ATO IS TaKUX
pernonoB Kazaxcrana, kak FOxubiit Kazaxcrtan, rie HabmoqaeTcsi BHICOKHI ypOBEHb MOTPEOHOCTH B
paboueii cuie, a Takke B Pa3BUTHU HHEPreTUUECKOM oTpaciu, rae KazaxcraH akTHBHO pa3BUBACT
MIPOEKTHI C YYaCTUEM MHOCTPAHHOM paboueil CUIIBI.

OpHako B 00JaCTH BBICOKOKBATM()UIIMPOBAHHBIX CIICIIMATUCTOB, OCOOCHHO B TAKHX CEKTOPAX,
KaKk aToMHas sHepretuka, Kazaxcran cranmkuBaercs ¢ MpoOJeMON HEIOCTaTOYHON MOOWIBHOCTU
BHyrpu EADC. Hecmotrps Ha Bo3MoXxHOcTH, mpenoctaBiusiemble EADC, mnepemenieHue
BBICOKOKBIM()UIIMPOBAHHBIX KaJIPOB MEXKIY CTpPaHAMU OCTA€TCS OTPaHHMUYEHHBIM, YTO YCIIOXKHSET
3a/1a4y peIIeHUsl KaJApOBBIX JE(PUIUTOB B KIIIOUEBBIX 00JIaCTAX, TPEOYIOUUX CHEIHAIN3UPOBAHHOIO
0o0pa30oBaHUs U OMbITA.

KanpoBslii moTeHnman B KiIroueBbIX oTpacisx Kaszaxcrana. OgHMM U3 KIIFOYEBBIX (PaKTOPOB,
BIUSIONIMX Ha pa3BUTHE KaJapoBOro mnoTeHuuana KazaxcTana, sBISETCS COCTOSIHHE KaJpoB B
CTpaTEerMuecKd Ba)KHBIX OTPACISIX 3KOHOMHUKH, TAaKUX KaK DJHEPIreTHKa, CEJIbCKOE XO034HWCTBO U
MIPOMBIIIICHHOCTb.

Onepreruka. B Kazaxcrane nHaOnromaercs 3HAYMTENBHBIA KaApPOBBIA Jaeumur B 00JaCTH
SHEPreTHKH, B TOM YHCIIe B aTOMHOM dHepreTuke. B HacTosee BpeMs B cTpaHe CyIIecTBYeT ne(UuiuT
KBJIM(ULIMPOBAHHBIX CHEMUAINCTOB B 00JacTH SAAEpHOM (U3MKH, ATOMHOM HHXKEHEpPUH U
HKCIUTyaTallMM aTOMHBIX CTaHLUH. DTO CO3/1aeT PUCKHU JJI peajHu3ally MPOeKTOB B cepe aToMHOM
SHEPreTHKH, TAaKUX KaK CTPOUTEIBCTBO HOBBIX ATOMHBIX JJIeKTpocTaHUMd. KaszaxcTtaH akTHBHO
paboTaeT Haj pelleHHeM 3TuX NpoOsieM, B TOM YHCIIE uYepe3 MapTHepCTBa C JIPYTMMHU CTpaHaMHU
EADC, 4to no3BossieT yay4yluTh 00pa3oBaTeNIbHbIE U KaJIPOBbIE MPOIIECCHl B aTOMHOM SHEPTeTHKE.

Cenbckoe XO3MUCTBO M CTPOMUTENBCTBO. KazaxcraH sABIAETCS OJHUM M3 KpPYINHEHWIINX
IIPOU3BOJUTENIEH CEJIbCKOXO3sICTBEHHON mnponykuuu B lLleHTpanbHoil Asum. OpHako Ha QoHe
BBICOKMX TEMIIOB pPOCTa CEJIbCKOXO3SHCTBEHHOIO MPOM3BOJCTBA CYIIECTBYET IOTPEOHOCTh B
KBAIM(UUMPOBAHHBIX KaApax Juisi A(PGEeKTUBHOTO YHPABIEHUS CEIbCKUM  XO34HCTBOM U
HCIIOJIb30BAaHUsl COBPEMEHHBIX TEXHOJOTHil. B 3TOM KOHTEekcTe pbIHOK Tpyaa Kazaxcrana akTHMBHO
WCIIONB3YET TPYAOBYIO MHTpaiuio u3 cocenuux ctpan EADC mms pemenus aedunura KaapoB B
CEJIbCKOM XO35IUCTBE.
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[TpomsbinieHHOCTh. [Ipo6GaEMBI C KaIpOBBIM 00ECTICUEHUEM CYHIECTBYIOT M B MPOMBIILICHHOM
CEeKTOpe, B YaCTHOCTHU B TOPHOAOOBIBAIOUIEH M METaJUyprHueCKOd MPOMBIIUICHHOCTH, TJIe
HCIIOJIB3YETCSl BRICOKOTEXHOJIOTMYHOE 000pYOBaHUE U COBPEMEHHBIE METOAbI TTPOn3BoAcTBa. OHOM
W3 TJIaBHBIX 3a/1a4 SIBJIIETCS YIYYIIEHHE KayecTBa MOATOTOBKU CIELMAIMCTOB U MOBBILIEHUE YPOBHS
UX KBanuukanuu st paboThl ¢ HOBBIMU TEXHOJOTUSIMHU.

KiroueBsie nokazarenu kagposoro norexnnuana Kasaxcrana 3a 2022-2024 rogsl npeAcTaBiIeHbI
B rpaduke Ha pucyHke 1.

BoIMyCHHMKM MHEHEPHBIX CNEeUManbHOCTEN (TeiC.qen. ) ‘
CpenHan sap.nnata e svepremmre (USD/mec.)

KRagpoewid gedmumT (Teic.uen.) i

JAHATBIE B BBICOKOTEXHONOTHYHbX obnacTax (¢

TPYA0BRIE MAMPaHTE (TIC.Yen.)

Ypopeus Geapabomuu (%)

Nons ¢ swcwmm obpazosadmem (%) |
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Pucynox 1. KitoueBbie mokasarenu KaJpoBoro noTeHIMana aroMuoil sHepretuku Kazaxcrana (2022-
2024 rr.) (UcTrounuk- IIporpamma pa3sutus oopaszoBanus Pecnyonmku Kazaxcran (2019-2025 rr.))

CornacHo pucyHky 1, obpa3oBanue: okosno 60% TtpynocnocobHoro HaceneHus Kazaxcrana
UMeIoT BhIciiee oOpa3oBanue. be3pabormma: Ha koHer 2023 roma mokaszatens 0e3pabOTHIBEI B
Kazaxcrane cocraBun 4,9%. TpynoBas wmwurpauusa: KazaxcraH akTHMBHO HCIOJIB3YET TPYAOBYIO
MUrpaiuio, ocooento u3 crpad Llentpansuoi Asuu. Kaapossiil gedunut: ocobeHHO ocTpo mpodiiema
HEXBATKU KBATM(UIMPOBAHHBIX KAaJPOB CTOUT B BBICOKOTEXHOJOTHYHBIX OTPACHSX, TAaKHX Kak
aTOMHAas SHEPreTHKa.

Jlonst TpyIOCHOCOOHOTO HAceleHUs C BBICIIMM OOpa30BaHUEM IIOCTENIEHHO YBEIUYHUBAETCS
Omarojaps BHEJIpEHHIO OOpa3oBaTeNbHBIX @pOrpaMM, Takux Kak «bonamak», W pa3BUTHIO
YHHUBEPCHUTETOB B pernoHax. J1o nomoraer Kazaxcrany ymy4iiaTe KaapoBblii HOTEHIMAJ, OCOOCHHO B
KIIFOYEBBIX OTpaciaX 3KOHOMUKU. CHMKEHUE YpOBHSA 0€3paboTHIlBl CBA3aHO C POCTOM IKOHOMUKH,
aKTUBHBIM DPa3BUTHEM HWHOPACTPYKTYPHBIX TMPOEKTOB U TMOBBIIICHUEM MPEeANPUHUMATEIHCKON
aKTUBHOCTU. ['ocyaapcTBEHHBIE POrpaMMBbl MO MOJAEPKKE MOJIOACKHU M KEHIIUH Ha PbIHKE Tpyaa
TaK)K€ ChIFPAIIN CBOIO POJIb.

Kazaxcran npuBiiekaeT TpyAOBBIX MUTPAHTOB, OCOOEHHO U3 cTpaH LleHTpanbHON A3nu, 4TOOBI
BOCIIOJIHUTh HEXBATKY pabodell CHIIbI B TAaKUX CEKTOpPaX, KaK CTPOMTEIbCTBO, CEIbCKOE XO3AHUCTBO U
Mpou3BOACTBO. OpHAKO ISl JOJTOCPOYHOIO Pa3BUTUS HEOOXOAMMO CHWXXKATh 3aBHCHUMOCTH OT
MUTPaIUH, YKPEIUISsi COOCTBEHHBIN KaJPOBBIA MOTECHIIHAI.

BbICOKOTEXHOJIOTHYHBIE OTPACTU U KaJAPOBBIA AEPUIIUT: HECMOTPS Ha PACTYILYIO JOJIO 3aHATHIX
B BBICOKOTEXHOJIOTHMYHBIX OTPACIAX, KaJIpOBBIA Ne(UIUT OCTaeTcs 3HAYUTEIbHBIM. OCOOEHHO 3TO
KacaeTcsi aTOMHOW SHEPTeTUKH, Iie TpeOyeTcs BhICOKasi KBaTH(pHUKaIuUs crienuanuctoB. s pemenus
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po0JIeMBbl BHEAPSAIOTCA 00pa30BaTENbHbIE U TPEHUHIOBBIE MporpaMMbl. CpeliHss 3apaboTHas Iuiata:
yBeIMYEHUE 3apabOTHON IUIaThl B SHEPreTHUKE CIOCOOCTBYET MPUBJICUCHHUIO U yAEP)KaHUIO KaJpOB,
OJIHAKO COXpaHseTCs HE0OXOIUMOCTb MOBBIILIEHUSI KOHKYPEHTOCTIOCOOHOCTH 3apab0TKOB B CpaBHEHUU
C coceHUMH cTpaHamu. MHxeHepHOe 0O0pa3oBaHME: YBEIWYCHHE YUCIA BBHITYCKHUKOB MH)KEHEPHBIX
CHEIMAIbHOCTEH CBUJIETENIBCTBYET O ILIeJCHANpaBiIeHHOH paboTe cucTeMbl O00pa3oBaHUsS B
COOTBETCTBUH C MOTPEOHOCTSIMHU pbIHKA Tpyda. OIHAKO OCTAIOTCS BBI3OBBI, CBSI3aHHBIE C KAYECTBOM
MOJITOTOBKU CIIELIUAINCTOB.

Kazaxcran peMOHCTpupyeT CTaOWIBHBIA NPOrpecc B PA3BUTHH KAJAPOBOTO IMOTEHIIHANA,
0COOEHHO B 00Pa30BaHMU U 3aHATOCTU B BHICOKOTEXHOJIOTMUHBIX OTpacisiX. OqHaKO AJis TOCTHKEHUS
YCTOMYHUBOTO pOCTa HEOOXOIMMO PEUIUTh MpoOIeMy KaJpoBOro MeduIMTa B KIOYEBBIX CEKTOpax,
TaKuX KaK aTOMHasl SHEPTeTHKA, 1 CHU3UTh 3aBUCUMOCTH OT TPYJOBOW MUTPAIIUH.

Kanpossiit morennman Kazaxctana o0nagaeT ompeneieHHBIMH TPEUMYIIECTBAMHU, OJIHAKO
CYLIECTBYET psii MpoOsieM, 0OCOOEHHO B BBICOKOTEXHOJOIMUHBIX OTpacisx. MHrerpauus c¢ Apyrumu
ctpanaMu EADC OTKphIBaE€T HOBBIE BO3MOXHOCTH JUIsi MOOWJIBHOCTH pabodeld CHIIBI, HO TaKKe
TpeOyeT co3aHusl HOBBIX 00paz0oBaTENbHBIX U MPOGECCUOHAIBHBIX CTAaHIAPTOB, HANpPABICHHBIX Ha
MOATOTOBKY CHEIUATUCTOB JIJISl BHICOKOTEXHOJIOTUYHBIX CEKTOPOB SKOHOMHUKHU.

Hurterpanmmonnsie mporecchl B pamkax EBpaswmiickoro skoHomudeckoro corsa (EADC)
OKa3bIBAIOT 3HAYMTEIHLHOE BIUSHUE HA KaAPOBBIM MOTCHIMAN CTPAH-yYaCTHHUKOB, B TOM YHUCIE U
Kazaxcrana. OnHa u3 BaxHenmux meneit coznanus EADC — 3To co3manue eIMHOro phlHKa pabouei
CWJIBI, YTO TPEJIOoJIaraeT CBOOOJHOE TMEPEIBUKCHUE TPXKIAH, YAYUYIICHHE YCIOBUH NS TPYIOBOM
MUTpalMd ¥ co3naHue 3¢ (GEeKTUBHBIX MEXaHM3MOB oOOMeHa KaapaMu Mexnay crpaHamu Corosa.
BnusHue sTHX mporieccoB Ha KaapoBbli moTeHuan KaszaxcTtaHa MHOTOTPAaHHO M OXBAaThIBA€T Kak
MTOJIOXKUTENbHBIC, TAK U HETaTUBHBIE acCNeKTHI (Tabmuma 1).

Ta6numa 1. BousiHue nporeccoB Ha KaapoBbIil moTeHnman Kazaxcrana

Ne | Acniext Onucanue

1 | VBenuuenue MoOMIbHOCTH | IHTerpanus CrnocoOCTBYeT CBOOOJHOMY  IEpeIBHKECHHUIO
paboueil cunel B pamkax EADC | rpaxknaH, TNpU3HAHUIO KBaJIU(PUKAUMH W POCTy 4HcCTa

TPYAOBBIX ~MHrpantoB B Kazaxcrane, 4Yro mnoMoraer
BOCTIOJIHATH  IePUIIUT pabodeld CUIBI B CTPOUTEITHCTBE,
CEJIBCKOM XO35IMCTBE, IPOMBIIIJIEHHOCTH M YCJIyTax.

2 | [logroroBka Kazaxcran crajakuBaeTcsi ¢ HEXBATKOW CIELUAIMCTOB IS
KBAJIM(HUIHUPOBAHHBIX  KaapoB | aToMHOM 3HepreTuku, UT, pobororexuuku. EADC oTkpbsiBaeT
IS BBICOKOTEXHOJIOTUYHBIX | BO3SMOKHOCTH JIJIsi 0OMeHa 00pa3oBaTelIbHBIMU pecypcaMu ¢
oTpacieu Oonee pa3BuTbIMM B 93TOoM IulaHe cTpaHamu (Poccus,

benapycs).

3 | Boussame — wHTerpamum  Ha | CBOOOAHAs MHTrpalusi YBEJIWYMBACT MPOU3BOAUTEIBHOCTh M
TPYAOBYIO MUTPALIUIO U | CTUMYJIUPYET 3KOHOMHUYECKHH pOCT, HO TaKXE YCHJINBAET
SKOHOMMYECKOE yrpo3y «YTEUKH MO3TOB» - OTTOKa
COTPYIHUYECTBO BBICOKOKBAJIN()UIIMPOBAHHBIX CIIELUAINCTOB B 00Jiee pa3BUTHIE

ctpanbl EADC.

4 | Posp rOCyIapCTBEHHBIX | Peann3yrorcss rocylapCcTBEHHbIE IPOrpaMMbl ISl MOATOTOBKH
IIporpaMM M IIOJIMTHKH B | KAAPOB B aTOMHOW »sHepretuke, MT U NpOMBIINIIEHHOCTH,
peILIeHUH KaIpOBBIX PoOsIeM CO3/aloTCsl  oOpa3oBaTelbHblE  KJIAcTepbl M HAy4yHO-

oOpa3oBaresbHbIe EHTPHI ¢ yyacTueM ctpad EADC.

5 | [Ipobnemsl U BbI30Bbl | COXpaHAeTCs  HEPAaBHOMEPHOCTb  PAa3BUTHS  KaJIpOBOIO
KaJpoBOro  MOTEHIMala B | IOTEHIMAJa [0 PEruoHaM, HEJOCTaTO4YHas HMHTErpauys
YCIOBUSIX UHTEIpaLluu o0pa3oBaHusl C TOTPEOHOCTSMH DKOHOMHKH, HYTO TpeOyeT

JANbHEWINNX YCWIMH I MAaKCUMaJIBHOTO HCIOJb30BaHUs
Bo3MoxkHOocTel EADC.
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Takum oOpa3oMm, WHTErpanroHHbIE Tporecchl B pamkax EADC oka3pIBalOT 3HAUYUTEIHHOE
BIUSHUE Ha KaJpoBblii moTeHnuan KazaxcraHa, Kak TOJOXXUTENBHO, TaK M C OINpeAelCHHBIMU
BbI3oBaMu. C oHOM cTOpoHbI, KazaxcTaH mojgyyaeT BO3MOXKHOCTh YJIYYIIUTh Kaue€CTBO MOJTOTOBKU
CIEIMAJINCTOB, PACIIMPUTDL KaJPOBBIM MOTCHIMAN B psAJE OTPACIE€l M UCIOJIB30BaTh MPEUMYLIECTBA
TPyIOBOM MUI'paLnH, c Ipyrou - CTaJIKUBACTCS c npobiemMaMu nepunuTa
BBICOKOKBTU(DUIIMPOBAHHBIX CIIELUATNCTOB B CTPATETHUYECKHX OTPACHSIX U YyIrPO30d yTEYKHU MO3TOB.
Pemenne »tux mnpoOiem TpeOyeT KOMIUIEKCHOIO MOJAXOAa, BKIIOYAIOUIETO B ce0s yiydyllIeHue
cUCTeMBbl 00pa30BaHUs, Pa3BUTHE MEXIYHAPOJHOTO COTPYJHHYECTBA U cO3JaHHE 3(P(PEKTUBHBIX
MEXaHU3MOB KaJipoBoii moauTuku B pamkax EADC.

B3aumMoneiicTBre 00pa3oBaTENbHBIX YUPEKICHUNA U MPEANPUATUN OTPACIH ABISETCS OIHUM M3
KIIIOUEBBIX (DakTOpoB d(PpdekTHBHOrO (HOPMHUPOBAHMS KaIPOBOTO MOTECHIMAIA, OCOOCHHO B YCIOBHSIX
unterpauun Kaszaxcrana B EBpasmiickuil skoHoMuueckuil coro3 (EADC). CoamancupoBaHHOE
COTPYIHHYECTBO 0Opa30BaTENIbHBIX  YUYPEXKACHUH C TMPOU3BOJCTBEHHBIMH KOMIAHUSIMH U
OpraHu3alUsIMH CIIOCOOCTBYET MOJATOTOBKE KBAJIM(HUIIMPOBAHHBIX CIELUAINCTOB, COOTBETCTBYIOIIUX
MOTPEOHOCTSAM PpeaIbHOr0 CEKTOpa 3KOHOMHUKU. OJHAKO, HECMOTpsS Ha 3HAYUTENbHbBIE YCHIIUA,
CYIIECTBYIOIIME HEIOCTAaTKH B3aMMOJEHCTBUSA MEXIY YYEOHBIMH 3aBEICHUSMH U TPENNPUATUIMHU
3aTPyOHSIOT pelleHHe MpoOsieMbl JAepuiuuTa KajapoB, OCOOCHHO B BBICOKOTEXHOJOTMYHBIX U
CTpPAaTErMYeCKH BAXKHBIX OTpacisiX, TAaKUX Kak aTOMHas JHEpPreTHKa, MAalIMHOCTPOEHHUE,
nH(GOpPMaLIMOHHbIE TEXHOJIOTUU U IPYTHE.

HecootBercTBHE 00pa3oBaTeNbHBIX MPOrpaMM MOTPEOHOCTAM oTpacieid. OZHUM M3 OCHOBHBIX
HEJOCTATKOB B3aUMOJICUCTBUSL MEXKIYy OOpa30BaTENbHBIMU YUPEKACHUSIMH U TMPEANPUATUIMU
ABIISICTCSI HECOOTBETCTBUE YYEOHBIX MPOTrPaMM U MOJATOTOBKH CIIELHUAINCTOB TPEOOBAHUSAM PEATHLHOTO
CEKTOpa SKOHOMHUKU. B psae ciaydaeB ydeOHble MporpaMmbl, pa3paboTaHHbIE B YHHUBEPCUTETAX U
koemkax Kaszaxctana, He Bcerja axkTyallbHbI M HE OTPaXarOT NOTPEOHOCTH COBPEMEHHBIX
BBICOKOTEXHOJIOTHUHBIX OTpacliei.

[lpumepom Takoil mpoOOIEMBbI SBISAETCS IOATOTOBKA CIELUAIUCTOB B 00JacCTH ATOMHOMU
SHEPreTHUKU U JPYTrUX BBICOKOTEXHOJIOTMYHBIX cep. ATomHas sHepreTuka B KazaxcTane akTHBHO
pa3BHUBaeTCsd, OJHAKO CUCTEMa OOpa30oBaHMsI HE BCErJa YCIEBAaET 3a HOBBIMU TEHICHUUSAMHU U
TpeOOBaHUSIMU OTpacC/id. YPOBEHb NOJTOTOBKH CHEIHAIUCTOB B PsANE CIIy4aeB HE COOTBETCTBYET
MEXIYHapOAHbIM CTaHAApTaM, YTO CAEPKHUBAET POCT CEKTOpAa W OIPAaHUYMBAET BO3MOXKHOCTH IS
BHEJIPEHUS HHHOBAIIMOHHBIX TE€XHOJIOTUH.

[To MHeHHMIO HEKOTOPBIX HccienoBareneii, B yactHoctd C. P. AOIBIKaCUMOBOM, CYIIECTBYET
3HAYUTENIbHBIN Pa3pbiB MEXKIY TEOPETUYECKUM OOyYEHHEM B By3aX U MPAKTUYECKUMU TPEOOBAHUSIMU
paboronateneit. OOpa3oBaTeIbHBIE YUPEKACHUS YACTO HE UMEIOT JOCTATOYHOIO OIbITA U PECYPCOB
Ui pa3pabOTKH aKTyallbHBIX MPOTpaMM OOYYEeHHs, COOTBETCTBYIOIIUMX COBPEMEHHBIM BbI30BaM
OTpacJien.

OtcyrcTBue  3(PPEKTUBHBIX  KaHAJIOB KOMMYHUKAllMM  MEXIY  YHHUBEPCUTETaMH U
npeanpusaTusMu. Kpome Toro, HeZJOCTaATOYHOE COTPYAHUYECTBO MEKIY BY3aMU U MPEANPUATUSIMU B
Kazaxcrane 3atpyanser oOMeH uHpopMaiueil o moTpeGHOCTAX oTpaciel B KajJpaX U HEOOXOIUMBIX
KOMIeTeHIUAX. YacTo mpeanpusTus HE MPUHUMAIOT AKTUBHOE y4yacTHEe B (POPMUPOBAHUHU Y4EOHBIX
porpamMM, He OKa3bIBalOT BIMSHUSA Ha pa3BUTUE MPO(PECCHOHAIBHBIX HABBIKOB CTYIEHTOB, YTO B
CBOIO OYepe/lb MPUBOIUT K HEXBATKE MPAKTUUYECKOTO OMbITAa Y BBIMYCKHUKOB. B pe3ynbrare KoMnaHuu
4acTO BBIHYXJIEHbl 0Oy4yaThb HOBBIX PaOOTHMKOB "C HyJs", YTO MPHUBOAUT K JOMOJHUTEIHHBIM
3aTpaTam M CHUKEHHIO POU3BOAUTEIBLHOCTHU TPY/Ia.

Jlis ynydIieHus: 3TOro B3aMMOAEWUCTBUS HEOOXOAMMO co3laTh Oosee 3(h(eKTUBHBIE KaHAIbI
KOMMYHUKAIIMM MEXJy OOpa30BaTEeIbHBIMU YUPEKACHUSIMH U MPEANPUATHSAMH, 4YTO MO3BOJIUT
ONEpPaTUBHO pearupoBaTh Ha U3MEHEHHs B CIpoce Ha pabouyr0 CHWIy U KOPPEKTHPOBAThH
o0Opa3oBaTelibHbIE MPOTrPaMMbl B COOTBETCTBHUH C MOTPEOHOCTAMHU pbIHKA. Takoil moaxoa mo3Boiui Obl
HE TOJBKO TIOBBICUTH KAaueCTBO IIOATOTOBKM CIELMAIUCTOB, HO U YCKOPUTH IPOLECC HX
TPYAOYCTPOICTBA MOCIIE 3aBEPLIECHUS] 00yUEHUSI.

OtcyrcTBUe eauHON MIaTdopMbl Ui OOMEHa OMBITOM M 3HaHMsAMHU. Emie ogHo#N mpoGiemMoii
ABIIAETCA OTCYTCTBUE €OUHOW TMiaaTGopMbl s OOMEHa 3HAaHUSIMHU U OINBITOM  MEXIY
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o0pa3oBaTeIbHBIME  YUPSKIACHUSIMU u paboTomatessimu. B Kazaxcrane moka HeE CyIIECTBYET
MEXaHU3MOB, MO3BOJIIOMNX APPEKTUBHO CBA3BIBaTH chepy 00pa3oBaHUsS C HHAYCTPHAIBHON
IPaKTUKOM Ha  ypoBHE, KOTOpHIi Obl oOecredynBall  MOCTOSHHOE  COBEpPLIEHCTBOBAHUE
00pa30BaTeNIbHBIX MPOTPaMM B 3aBHCUMOCTH OT HM3MEHSIOIIMXCA TEXHOJIOTUH M SKOHOMUYECKHX
ycnoBuil. CymiecTByromue miat¢opMbl, TaKHe KaK BbICTABKH, CEMUHApPHI UM (POPYMBI, SBISIOTCS HE
JOCTaTOYHO PETYISPHBIMM M MacIITaOHBIMU JJISi TOTO, YTOOBI OXBAaTUTh BCE ACMEKThl KaJpOBBIX
MOTPEOHOCTEN B pa3HBIX CEKTOPAaX IKOHOMUKH.

Hexoropble npeanpustvs, 0COOEHHO B BBICOKOTEXHOJOTHYHBIX CEKTOpaX, MOTYT HE HMETh
ONbITA B COTPYAHHYECTBE C By3aMH M HE BHUIAT B 3TOM HeoOxoaumoctu. B To ke Bpewms,
o0Opa3oBaTesIbHbIE YUPEKICHHUS YacTO HE UMEIOT MH(POPMALMU O HOBBIX pa3paboTKax M BHEIPSIEMBIX
TEXHOJIOTHUSIX, YTO MPUBOIUT K (OPMUPOBAHUIO YUEOHBIX MPOrpaMM, HE YUUTHIBAIOIINUX aKTyaJIbHbIE
U3MEHEHHUS B OTPACIISIX.

Jiga pemeHus 3Toil mpoOiemMbl HEOOXOIHMMO pa3BUBaTh COBMECTHBIE HCCIIEIOBATEIBCKUE
IPOEKTHl, HAay4yHO-00pa30BaTeNIbHbIE KJIACTEPhI, a TaK)KE HMHTETPUPOBATh NPAKTUKY U TEOPUIO B
npouecce 00y4eHHsI CTYyIEeHTOB. Takyke Ba)KHO CO3/1aTh MEXaHU3MBI JUJIsl 0oJiee aKTUBHOI'O y4acCTHUs
paboTonarteneil B HAyUYHBIX MCCIIEOBAHUAX U pa3pabOTKax, 4YTO MOMOXKET CHHXPOHU3UPOBATh YCUIIHS
0o0pa3oBaHMs U MPOU3BOJICTBA.

Huzkas creneHp BOBIEUYEHHOCTH NPEIUPHUITHA B MOATOTOBKY KaapoB. OZHUM U3 3aMETHBIX
HEJOCTAaTKOB SIBJIICTCS] HU3Kasl CTEIIEHb BOBJICYEHHOCTH NPEAIPHUATHN B MPOLIECC MOATOTOBKU KaJIpOB.
B crpanax ¢ pa3BUTBIMH pBIHKAMH TpyJda HPEINpPUsATHS AKTUBHO YYacTBYIOT B pa3paboTKe
00pa30BaTeNIbHBIX CTAHAAPTOB M  KaJpOBBIX IPOTPaMM, IPEJOCTABIAIOT Yy4eOHBIE pPECYpCHI,
OpPraHM3YIOT CTaKUPOBKH JUIsl CTYJEHTOB U BBINYCKHUKOB. B Kazaxcrane ke MHOrue npeanpusitus
CUNTAIOT OOyYeHHUE KaJpbl OOSA3aHHOCTBIO HMCKJIIOUUTEIBHO OOpa30BaTENbHBIX YUPEKACHHH, 4YTO
ocialsieT CBA3b MEKAY TEOpUEH U IPAKTUKOM.

OCO0EHHO 3TO CTAHOBHUTCS OYEBUIHBIM B OTpAaCiiX, TPEOYIOIIMX BBICOKOM KBaTU(pHUKALMH,
TAaKMX KaKk aTOMHas JHEPreTMKa M BBICOKHE TEXHOJOTMH. B 3THX cdepax KIIOYEBYIO pojb B
IIOATOTOBKE CIELUAINCTOB IOJDKHBI UI'PAaTh HE TOJIBKO YHHBEPCUTETBI, HO M CaMH IPEANPHUATHS,
IIPEIOCTABIISAS CTYAEHTaM BO3MOKHOCTb IIPOXOXIECHUS NPAKTUKH, Y4acTHUs B peajbHbIX IPOEKTax U
HUCCIIEJOBAHUHN.

HexBaTka KBanu(UIMPOBAHHBIX IpeNoAaBaTeiei C MPAaKTUYECKHM OIBITOM. Takke ciemyer
oTMeTHUTh, uTO B Kaszaxcrane HalOmomaercss aeuUUT npenogaBaresieil ¢ peaJlbHbIM IMPAaKTUYECKUM
ONBITOM pabOThl B KIIOUEBBIX OTPACIAX OKOHOMUKH, UYTO 3HAYUTEIBHO CHIKAET KauecTBO
0o0pa3oBaHus B TEXHUUECKUX U MH)KEHEPHBIX AucuuiuinHax. [IpenonaBarenu, paboraroiye B By3ax,
4acTO HUMEIOT TEOPETHUYECKYI0 MOJTrOTOBKY, HO HE 00JIaJjaloT JIOCTaTOYHBIM OIBITOM paboThl B
peanbHBIX YCIOBUSAX NMPOU3BO/ICTBA, YTO CKA3bIBAETCS HA KayecTBE OOyUECHHUS.

JUia Toro 4ToOBl YAYUYLIUTh CUTYalMIO, Ba)XKHO AKTUBHO IMPUBJIEKATh NPOPECCHOHATIOB U3
UHAYCTPUHM K IPENOAABATEIIBCKOM NEATEIbHOCTH, a TaKXE CO34aBaTh YCJIOBHUS I IOBBIIICHUS
KBaJM(HUKAIMY TIEIarOroB M UX aJanTaluy K OBICTPO MEHSIONIMMCS YCIOBUSAM PBIHKA TPY/Ia.

Huskass ruOkocts oOpa3zoBaTenbHbIX MporpamMMm. CoBpeMEHHblE pealuud TpeOyrT OT
00pa3oBaTeNIbHBIX MPOTPAMM THOKOCTH M CIIOCOOHOCTH OBICTPO aJalTHPOBATHCS K M3MEHEHUSIM Ha
peIHKE Tpyaa u B TexHosorusix. OjHako, oOpa3oBaTesbHble YyupexkaeHus Kaszaxcrana yacTo
CTAJIKUBAIOTCSL C TPOOJIEMON H3IUIIHEH OIOpOKpaTHU3aIMi YYeOHBIX MPOIECCOB U HETOCTATOYHOM
rMOKOCTH B KYppHUKYJIyMe. DTO OIpaHHYMBAET BO3MOXKHOCTb OBICTPOTO pearupoBaHMs Ha 3alpocChl
OTpacJieBbIX paboToJaTeNel, YTO MPUBOAUT K BBINYCKY CHEIHAIIMCTOB, YbM 3HAHUS YCTApEBAIOT yXKe
yepe3 HECKOJIBKO JIET TOCIIe 3aBEepIIeHNs 00 yUeHHU.

Jia peieHust 3Toil mpoOsieMbl HE0OOX0UMO pa3padaThIBaTh U BHEAPSTH CUCTEMBI IOCTOSHHOTO
OOHOBJIEHHA OOpa30BaTeNbHBIX HPOrpaMM C YYETOM M3MEHEHUHl B TEXHOJIOTMYECKOM H
SKOHOMHUYECKOM JaHAmadTre, a TakkKe pacHIMpsATh B3aUMOACWCTBHE MEXIY aKaJIeMUYECKUM
COOOIIECTBOM U PEaTbHBIM CEKTOPOM 3KOHOMHUKH.

Huskass  cremeHbp  cOTpyAHHMYECTBA  MEXKIY  OOpa3oBaTENbHBIMU  YUPEKICHUSIMU U
NPEIIPUATHSIMH OTPACIIHU SBISETCS OJAHOM U3 KITIOUEBBIX Mpo0seM B 00JIaCTH MOATOTOBKU KaIpOB IS
Kazaxcrana B ycnoBusix wuHTerpamuu c japyrumu ctpaHamu EADC. [lns mpeojoneHus 3THX
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HE/IOCTaTKOB HEOOXOIUMO CO3JaTh 0OJiee TECHYIO CBSI3b MEXKAY OOpa3oBaTEIbHBIM IIPOLIECCOM M
pEaNbHBIM CEKTOPOM HOKOHOMHUKH, VYIYYIIUTh KaHalIbl KOMMYHHUKAllUM, AaKTUBHO BOBJIEKATh
MPEANpPHUATHS B IOJATOTOBKY KaJpOB, a TaKXkKe MOBBIIIATh TMOKOCTh 00pa30BaTEIbHBIX MPOrpaMM. ITO
no3BoiuT KazaxcraHy He TOJBKO pellaTh KaJpoBble MpoOJieMbl, HO M 3(P(PEKTUBHO HCIIOIB30BATH
BO3MOXXHOCTH,  IpelocCTaBisieMble  HMHTerpauvei B pamkax EADC, 18  NOBBILIEHUS
KOHKYPEHTOCTIOCOOHOCTH CBOUX OTpAaCCH.

[IpoGnembl (opmupoBaHMS W pa3BUTUSA KaJAPOBOrO MOTEHIMAla B ATOMHOM SHEpreTuke
Ka3axcTtana cerofHs mpuoOperaroT 0coOyI0 aKTyalbHOCTh Ha ()OHE MHTErPAllMOHHBIX MPOIIECCOB B
pamkax EBpaswmiickoro skonommueckoro coro3a (EADC). PasButme oTpacnu TtpebOyeT HE TOIBKO
YBEIMUEHHUs] 4YHCla CIEHUATUCTOB, HO W TOBBIIICHUS HMX KBAIH(UKALUMU [0 MEXKIYHApOIHBIX
CTaH/IapTOB, YTO OOYCJOBJIEHO BBICOKUMHU TpPeOOBaHMSIMH O€30MaCHOCTM M HMHHOBAIlMOHHOCTH B
aTOMHON cdepe. AHanM3 MOKa3ajl, YTO KIIOYEBBIMU TNPENSATCTBUSMHU OCTAIOTCS HECOOTBETCTBHUE
0o0pa30oBaTeNbHbIX MPOrpaMM MOTPEOHOCTSIM OTPAcCiIM, HEAOCTATOK MPAKTUYECKOrO OIbITa Yy
BBIITYCKHHUKOB, cllaboe B3aMMOJACHCTBUE BY30B U MPEANPHUATHH, a TaKKe HEXBaTKa MpernojaBaTeneil ¢
OTpPAacJIEBBIM OIBITOM.

C yuérom pacrtymero untepeca ctpan EADC k sHepreTnyeckod Koomepamuu U pa3BUTHIO
MUpHOro aroma, KazaxcraH uMMeeT yHHMKalbHbIE MEPCHEKTHUBBI CTaTh OJHUM U3 JIUAEPOB B 3TOM
cermMeHTe. OHAKO I 3TOT0 HEOOXOJMMO aKTUBHOE peopMHUpOBaHUE 00Pa30BATEILHONW CHCTEMBI,
BHEJPEHUE COBMECTHBIX IIPOTpaMM C BeAyIIMMH HaydHbiMu LeHTpamu EADC, co3nanue
MHIYCTPHAIbHO-00pa30BaTeIbHBIX ~ KJIACTEPOB W PACHIMPEHHE BO3MOXKHOCTEH IMPAaKTUYECKON
MOJATOTOBKU CIIEHUATHCTOB. TOJIbKO KOMIUIEKCHBIE MEPHI TO3BOJIAT 00ECIIEYUTh YCTOWYMBOE pa3BUTHE
KaJpOBOr0 MOTEHIMAaNa U YCWINTh posib Ka3axcTaHa Ha MeXIyHapOAHOH apeHe B 00J1acTH aTOMHOMN
SHEPreTHKHU.

AKTyaJIbHOCTb TEMBI ONPEIEINAETCS CTPATETMYECKON Ba)KHOCTHIO ATOMHOM SHEPreTHKH IS
sKOHOMHUYECKOro pocta Kazaxcrana v MHTerpanuu B eIMHOE YKOHOMUYeckoe nmpoctpaHcTBo EADC, a
TaKKe HEOOXOJMMOCTBIO CBOCBPEMEHHOTO OTBETa Ha BBI30OBBI TJI00AJTBHON TEXHOJIOTMYECKON
KOHKYPEHIIUH.
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COBPEMEHHBIE TEXHOJIOI'MH DKCIIVIYATAIIUU ABTOMOBMWJIBHBIX TOPOI’
B 3UMHEE BPEMS B YCJIIOBUAX CEBEPHOI'O KABAXCTAHA

Kapabaesa Akmapan Kymamaeena
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HAO «Topaiievipog ynusepcumempy,

Pecnybnuxa Kazaxcman, . Ilasnooap

Hayunwiii pyxosooumenwv: k.m.n. Cakanos /lapxan Kyanovikoeuu

AHHOTAIMSA

B nanHoli cTathe paccMOTPEHBI COBPEMEHHbBIE TEXHOJIOTMH 3UMHETO COJIEpKaHUsl aBTOJ0pPOT B
YCIIOBHSIX CEBEPHBIX pPETrHOHOB, BKJItouas cucremy RWIS (cuctema mHbopmanmu o JOPOKHBIX U
MeTeoyciioBusix). [IpoBeneH 0030p 3apy0eKHOTO ONbITA CTPAH C AHAJOTUYHBIMH KIMMATHYECKUMU
ycnoBusiMu — Ounnsuauu, Kanagel, [senun, CIIA. IlpeacraBieHbl peKOMEHIAMU 0 BHEAPEHUIO
anemenToB RWIS B Kazaxcrane. OueHeHbl @peuMyIIeCTBa TaKUX PpELICHUN: TOBBIIICHHUE
0€30MacHOCTH JBWKCHHS, CHIDKEHHE pPAcXOJOB Ha peareHThl W ONTUMHU3ANUS PabOTBHI JOPOKHBIX
CITyX0.

KitoueBbie cioBa: RWIS, 3uMHee comepikaHue, MHTEIJIEKTyalbHbIE CUCTEMBI, 0€30MacHOCTH,
MeTeoMoHuTOpHHT, CeBepHblii Kazaxcran.

BBenenue

B ycnoBusix KimMaTH4YeCKMX OCOOCHHOCTEH CEBEPHBIX PErHOHOB MpoOJieMa SKCIUTyaTalluu
aBTOMOOMIIBHBIX JOPOT B 3UMHUU MIEPHO 3aHUMaET KItoueBoe MecTo. OOMIbHBIC CHETOMa Ibl, YaCThIE
3aMOpPO3KH W 3HAYMUTENbHBIE TEMIIepaTypHbIe KOJICOaHHWsI CYIIECTBEHHO BIHSIOT Ha JIOPOXKHOE
MOKPBITHE, TPAHCIIOPTHBIM MOTOK U 0€30MacHOCTh. B cTpaHax C CypOBBIM KIMMAaTOM, TaKUX Kak
Kanana, ®unnsuaus u llBenus, BHEApeHNEe WHHOBAIIMOHHBIX TEXHOJIOTHUH 3WUMHETO OOCTY)KHUBAaHHS
JIOpOr TIOKA3aJl0 3HAYUTEIBHOE CHIKEHHE SKCIUTyaTallMOHHBIX 3aTpaT W yJy4YIlIEHHE KadyecTBa
JIOPO’KHOM MHPPACTPYKTYPHI.

Hns Pecnyonuku Kazaxcrtan, rae Oombllas 4acTh TEPPUTOPHA HAXOAUTCS B 30HE PE3KOTO
KOHTHHEHTAJBHOTO KJIMMaTa, BHEIPEHHE COBPEMEHHBIX TEXHOJIOTUHA CTAaHOBUTCS HEOOXOIMMBIM
YCJIOBHEM TOBBILIICHUSI HAJEKHOCTH JOPOXHOM CEeTM W CHWXEHUs aBapuiHocTu. OaHaKo
OTPaHMYEHHOCTh NPUMEHEHHUS 3apyO0eKHBIX TEXHOJOTMH TpeOdyeT HX aJanTalud K MECTHBIM
YCJIOBHSIM, UTO TIOTYEPKUBAET AKTYaJbHOCTh JAHHOTO UCCIIEI0BAHMUSL.

AKTyalIbHOCTh HCCJIETOBaHHUS 3aKJIIOYaeTcsi B HEOOXOIUMOCTH MOBBIMICHUS 3((HEKTUBHOCTH
COJIepKaHUsI aBTOMOOMIIBHBIX JOPOT B 3UMHEE BpeMsi, OCOOEHHO B CEBEPHBIX permoHax. Takue
texnosioruu, kak RWIS (Road Weather Information System), mmpoko NpuUMEHSIOTCS B CTpaHax C
CypoBbIM KiauMaToMm, Takux kak Kananma, IIBenuss v OUHASHIUSA, U JEMOHCTPUPYIOT BBICOKYIO
SKOHOMUYECKYI0 M JKcIUTyaTamoHHylo 3¢ dextuBHOcTh. B Pecnybnuke Kazaxcran BHeapeHue
MOMOOHBIX TEXHOJOTHH ITO3BOJHMT TMOBBICHTH OE30MACHOCTh JIBIDKEHUS, COKPATUTh 3aTpaThl Ha
oOcIyXHBaHHE TOPOT 1 MUHUMHU3UPOBAThH BIMSHUE KIMMaTa Ha TPAHCHIOPTHYIO HHPPACTPYKTYPY.

T

= P i - o
Road Weather Information Systems (RWIS)
(doto B3sTO € caiita https://www.campbellsci.com/rwis)
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Henu 1 3a7a4n HccJIeJ0OBAHUS

Lenbto paGoThI SBISETCS U3YUYCHUE U aJaNTallys HOBEHIIIMX TEXHOJIOTHIA SKCILTyaTalliu JOPOT B
3MMHEE BpeMs B YCJIOBMSIX CEBEPHOTO PETHOHA, C YYETOM MEXJAYHApOAHOIO OIbITa U HOPMATHUBHOU
6a3bl KazaxcraHa.

OcHoOBHbIE 3a7]a4H:

1. IIpoBecTn aHanMM3 COBPEMEHHBIX TEXHOJIOTHH 3UMHETO OOCITY)XKMBAaHHS TOPOT B CTpPaHax C
CYPOBBIM KJIMMaTOM.

2. M3yuuth omblT ucnoib3oBanus RWIS B cTpaHax ¢ aHajJOrMYHBIMH KIMMAaTHYECKHUMU
ycnoBusivu (CLIA, Kanana, @unnsaaust, [Benns);

3. IlpoBectu ananu3 nepcrekTuB BHeApeHus RWIS Ha aBTOMOOMIBHBIX Toporax CeBepHOro
Ka3zaxcrana.

4. IlpennoxuTh peKOMEHJAIMK 10 MWIOTHOMY BHelIpeHuto RWIS Ha marucrpamsix ceBepHbIX
pernonoB KazaxcraHa.

0O030p 3apy0e:kHOT0 ONBITA

[IIBenns pgenaeT akUEHT Ha SKOJOTMYHBIX METOAax oOcmykuBaHus nopor. Ilpumep:
MCTIOJIb30BAaHUE CMECH XJIOPUJA KalbLUS C MPUPOAHBIMU MaTepHajaMH Al 00paboTKU IOpor, YTO
CHIDKAeT KOPPO3HUI0 aBTOMOOWJIEH U 3arpsi3HEHUE OKpysKatolei cpenbl. Takyke BHEAPEHbI TEXHOJIOTUU
aBTOMATHYECKOTO YIPABICHUS pPACHpEIeICHUeM MaTepuaioB, YTO TIOBBIIIAET TOYHOCTh H
SKOHOMHUYHOCTb.

OUHIAHAUS UW3BECTHA CBOEM TEXHOJIOTMEN IOAOrpeBa JOPOr, KOTOpas MpeIOTBPAILAECT
oOJyiesiIeHeHre 3a CYET BCTPOCHHBIX CHCTEM MporpeBa. IT0 0co0eHHO A((PEKTHBHO Ha MOCTaX H
3CTaKajax, rae pucK 3aMep3aHust HauboJiee BHICOK.

Hopgerus pazpaborana nporpaMMbl 0 YCTOMYUBOMY MPOEKTUPOBAHUIO M HKCIUTyaTallUH JOPOT
B YCJIOBUSIX BE€YHON Mep370Tbl. OCHOBHOE BHHUMAHHUE YIESETCS MCIOJIb30BAHUIO HMHHOBAIIMOHHBIX
MaTepHUaIOB U KOHCTPYKLMH, KOTOpPHIE MPEAOTBPAILAIOT MOBPEXKICHUE TOPOXKHOTO IMOKPBITUS TPU
3aMep3aHuU U OTTauBaHUM IPYHTA.

Kanaga aktuBHO mpumenser cuctemy RWIS (Road Weather Information System) ms
MOHHUTOPHHTA COCTOsTHUS Jtopor. C HCIOIb30BaHUEM JAHHBIX OT CHUCTEM HMH(OpMAIMU O MOroje Ha
noporax (RWIS) B crpane akTUBHO ucCieqyeTCss BOIIPOC MOBBIIIEHUs 0€30MIaCHOCTH Ha aBTOAOPOrax,
BEZIETCS OCTOSIHHBINA COOp TaHHBIX O MOTOJIE Ha JOPOrax M CHETUICHHS C T0POTOM.

Cucrema unpopmanuu o noroae Ha aoporax (RWIS) sBusercs ogHOW M3 caMBIX Ba)KHBIX
WHTEIUICKTYalbHBIX  TpaHCropTHBIX cucteM (ITS) mnms cOopa, aHanm3a W pacHpOCTPaHEHUS
nH(bOpMaIIMU O MOTO/Ie Ha I0POrax U COCTOSHUU MmoBepxHocTH. MHbopmanus, nomydernas or RWIS,
UTpaeT J>KU3HEHHO BAXHYID pOJIb B TOM, 4YTOOBI TO3BOJHTH YIOJHOMOYEHHBIM OpraHaM u
00CITYXKMBAIOIINM OpraHU3allisSIM MPUHUMATh OOOCHOBAHHBIE OMEpAaTUBHBIE PELIECHUS 10, BO BpeMs U
IIOCJIE CEPbE3HBIX IMOTOAHBIX SIBJIEHUH, YTOOBI 00ECIEUUTH YJIydlleHHE O€30MaCHOCTH JIOPOMKHOIO
JBUKEHUSI, MOOMIIBHOCTH U OTIEPAllMOHHOMN 3(()EeKTUBHOCTH, OCOOEHHO B PErMOHaX, CTAIKUBAIOIINXCS
C HeOJIaronpusATHBIMU MOTOAHBIMU ycioBusAMU. [IpenocTaBisisi 0OOHOBIEHHS O MOTOJE Ha JOoporax u
COCTOSTHUM B peaibHOM BpeMeHH, naHHbie RWIS momoraroT mupokoil 0011ecTBeHHOCTH NPUHUMATh
000CHOBaHHbIE PEIICHNs OTHOCUTEIBHO CBOUX MAapUIPYTOB U CIIOCOOOB nepeBuxkeHus [1].

RWIS (Road Weather Information System) mpeactaBaser co0Oi  COBOKYITHOCTh
aBTOMAaTUYECKUX METEOCTAHLUH, CEHCOPOB JOPOKHOTO TOKPBITHSA, KaMep BUICOHAOIIOACHUS U
LEHTPAJIIM30BaHHOT O MPOTrPAMMHOI0 00ecTedeH s, 00bEJMHEHHBIX B €IUHYI0 CHCTEMY MOHUTOPHHTA.

JlaHHbIE COBpEMEHHBIE CUCTEMBbI MH(GOPMHUPYIOT MACCa)XMPOB, MPEAOCTABISIOT BOJUTENAM U
oreparopaM aBTonapkoB jgaHHble RWIS, Bkitouas akTyalbHble NpenyNnpexiaeHHs 00 H3MEHEHUU
MOTOJIHBIX YCJIOBHM. DTa CUCTEMA MO3BOJIUT AUCTIETYEpAM aBTOMarucTpaieil ucrnonb3oBath RWIS mist
obecrieueHuss  Oe3omacHoro M OecrnepeOOWHOrOo  JOPOXKHOTO  JIBMXKEHUSl, CBOEBPEMEHHOTO
pearupoBaHusi, >QQPEKTUBHOTO BBHINOIHEHHS pPabOT B 3UMHee BpeMs (yOopka cHera, Oopnba c
obnenenenueM u T.1.). [lpumep s dextuBHOCTH:

- YMeHbIIIeHne pacxojia MPOTHBOOOIIeIeHUTEIbHBIX MaTepraiioB Ha 20—-30%.

- CHrXeHue 3aTpaT Ha o0ciTy>)KuBaHue A0por Ha 15%.
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Kpome Toro, B Kanaze HCHONB3yIOTCS >KHIKOCTHBIC AHTHOOJICICHUTEIBHBIC MaTepUallbl,
KOTOpBIE HAHOCSTCS MEPe/l Ha4alloM OCaJIKOB, YTO MO3BOJISIET MPEJOTBPATUTH 00pa30BaHNE HAJIEIH.

B Kanane, rne 6onee 200 mereoctanuuit RWIS oxBaThIBaloT marucrpaiv, BHEIPEHHE TaKHX
CUCTEM IMO3BOJUJIO CHU3UTH KonuuecTBO aBapuil Ha 20-30%. OUHASHAUS NPUMEHSET MPOTHO3HBIE
RWIS, unTerpupoBanHbie ¢ AUCTIETYCPCKUMHU MMYHKTAMH, YTO OOECIIEYMBAET TOYHOE IJIAHUPOBAHUE
MIPOTUBOTOJIONETHOM 00pabOTKH.

[Berust BHeapuna RWIS B coderannn ¢ aBTOMaTUYECKUM YIIPaBICHHUEM CHETOYOOPOYHOM
TEXHUKOW. DTO TPUBEIO K CHIDKEHUIO 3aTpaT Ha oOcmyxuBaHue Ha 18% U yBeIHUYEHHIO
koa(urmenTa 6€30MaCHOCTH JIBHKCHHS.

s 6onee moapoOHOro paccMOTpeHUs UHPOPMUPOBAHUS U MPUHIHMIA PaboThl cructeMbl RWIS
PacCMOTPHUM CUCTEMY JOPOKHOU U MOT0o1HOM nHpopmMarmu mrata Munnecorta CILIA.

Munnecorta saBisietcsi cambiM ceBepHbIM mTaToM CIIA mocne Anscku. @opMalibHO CeBEpHbBIE
rpa”uIlpl mTaTtoB BammarToH, Alinaxo, MonTtana, CeBepras Jlakota 1 MuHHecoTa mpoxoaar mno 49
napasieny, o0pa3ys pOBHYIO JIMHUIO aMepUKaHO-KaHAACKOHW rpaHuilpl. OQHaKO IMEHHO B MUHHeEcoTe
nMeeTcsl Tak HaszbiBaeMblii CeBepo-3amagHblii YTojdl — MaJeHbKHM Y9acTOK TPaHMIIBI, 3aXOISIIHI
CEBEPHEE ITOM JINHUU IpUMeEpHO Ha 43 kunomeTpa. OH-TO U JienaeT MUHHECOTY CaMbIM CEBEPHBIM U3
«KOHTHMHEHTAIBHBIX» MmTaToB. [lnomans MunHecoTsl paBHa 225 181 km? (12-mecTo cpeau npyrux
ITaToOB), 4TO cocTaBisieT 2,25 % ot teppuropun CIIA. Ha Boanyto nmoBepxHocts npuxoautcs 8,4 %
tepputopun mtata [2]. Jna cpaBHenus mmomans CeBepo-KazaxcraHckoit 007acTH COCTaBIIsET
123 200 xm?, ITaBnogapckoii obnactu 124 755 km?.

Kmumar mrata MuHHEcCOTa — BIAXHBIM YMEPEHHBIM KOHTHHEHTANbHBIA. Pa3Opoc mexmy
OTMEUYEHHBIM 32 UCTOPUIO HAOIIOICHUS TEMIIEPATYPHBIMA MAKCUMYMOM U MUHUMYMOM COCTaBIsieT 97
°C, ot =51 °C (ormeuen 2 ¢eBpans 1996 rona) no 46 °C (ormeuenst 29 urons 1917 rona u 6 uromns
1936 roga). B MunHecoTe pacnoioxKeHo, Kak CUUTAETCS, CaMOE€ XOJIOJHOE MECTO B KOHTHHEHTAIBHOM
yactu CIIA — «xomoawnbHUK Hauuu», ropoa HurepusmHin-donc. CpeaHEerooBoe KOJIMYECTBO
ocankoB konebnercs oT 48 mo 89 cM. 3acyxu npoucxoasaT kaxasie 10—50 ner.

[To maHHBIM ¢ OGUIMATBLHOTO caliTa TPAaHCHOPTHOTO JaemapraMmeHTta mrara Munnecota CIIA,
MMOMHMO TOBBIIICHUS 3((HEKTHBHOCTH BBHIMOJTHEHUS pa0OT B 3WMHEE BpeMs (CBOCBpEMEHHas U
SKOHOMHUYHasi yOopka cHera, Ooppba ¢ oOseneHeHHeM, WH(OOPMHUPOBAHHE IACCAKHUPOB,
MPEAOCTABICHUE BOJIUTEISIM M oOmeparopaMm aBTomapkoB gaHHbIX RWIS, Bkitouas aktyanbHbIC
NPEAYNPEXKIACHUST 00 W3MEHEHUHW IIOTOJAHBIX YciaoBHil), maHHbie RWIS wucnons3yrorcs Takke B
TEUEHHE BCETO Toja Ui MOAACPKKA HHPOpMaNUOHHON cucteMbl 511 mis myTemecTBeHHUKOB,
MPUMEHEHHUS TrepOULUIOB, pa3METKU JOPOKHOTO TMOKPBITHS, YIpPaBICHUS WHIUACHTAMU U
OTIpeJIeJIeHUs] CPOKOB MIPOBEICHUS paboT Mo 00CTY)KUBAaHUIO M CTPOUTEILCTBY J10por [3].

Jlanuabie RWIS cocrosT u3 napopManum U3 Tpex OCHOBHBIX 00JIacTeH:

- uHboOpMaHsI O MOBEPXHOCTH M arMocdepe B peruMe, OJM3KOM K peasbHOMY BPEMEHH,
npenocTaBiseTcsa 93 yaaneHHbIMU MyHKTaMu cOOpa JaHHBIX;

- moipoOHast nH(GOPMAIIHS O MPOTHO3E TIOTOJIbI U COCTOSHUSI IOBEPXHOCTH;

- JaHHBIE paZapoOB U MeTeopojoruueckas nHGopMallys, MOCTYyNaoIas U3 MPaBUTEIbCTBEHHBIX,
KOMMEPUYECKUX U YHUBEPCUTETCKUX UCTOUYHUKOB.

B coBokymHOcTH 5Ta nH(MOpMaIMS 00eCcTeYrBaeT TOYHOCTh U JIETAIHU3AINI0, HEOOXOAUMBIE TS
3 PEeKTUBHON SKCIUTyaTallMd U OOCITYKMBAaHMS TPAHCTIOPTHOM CUCTEMBI ITaTa. XOTS dTa CUCTEMa
MpelHa3HaueHa B TEPBYIO Ouepeab Il BHYTPEHHEro HCIOJB30BaHUsS, AOCTYN K HHPOpPMAIUU O
MOTOJIE ¥ COCTOSTHUH JIOPOT OTKPHIT JIJIsi 0OIIECTBEHHOCTH, €CIIM MTO3BOHUTH 110 HOMepY S11 mmu 3aiftu
Ha cait 51 1mn.org [3].

Taxke Ha JaHHOM calTe MOCTYIHA IJisi MPOCMOTpa B PEXKUME PEaTbHOTO BPEMEHH KapTa
TPAHCIIOPTHOM CETH IITATA C YCTAHOBICHHBIMU METEOCTAHLIUSAMM.
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BHJICOHAOTIOACHUS M LIEHTPAJIM30BaHHBIM MPOTPAMMHBIM oOecrieueHneM, 00beTUHEHHBIX B €IHHYIO
CHUCTEMY MOHUTOPHHTA.
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00630p uccnenoBaHMA.

0O0630p HAy4YHOI JIUTEpPATYPHI TIO TAHHOM TeME BKIIIOUAET B CEOsl psJl KITFOYEBBIX UCCIEIOBAHUN U
nyOJIMKanuii, N3y4arouux pa3IuyHble acCleKThl 3TON MPOOIEeMBI.

1. B uccnenosanuu Ding, X.; Kwon, T.J. «Winter Road Friction Estimations via Multi-Source
Road Weather Data—A Case Study of Alberta, Canada» mpoBoauTCst OIleHKa TpEHHS, HCIOIb3Ys
TaHHBIE OT cTanmnoHapHBIX RWIS, KoTOpBIe YCTaHOBIIEHBI TajeKo APYTr OT JApyra, OCTABIsAs OOJbIINE
obmactu ©Oe3 HaOmojeHus. YToOBl 3aMOJHUTH IMPOCTPAHCTBEHHBIE MpOOensl, ObUl pa3paboTaH
MHTEPTOISITOP KPUTHUHTA ISl CO3JaHWsI HETPEPHIBHOM KapThl TPEHUS. YPOBHH PHUCKA CKOJB3KOH
JOporu ObUIM KJIaCCU(PULMPOBAHBI Ul MPEIOCTaBICHUS 0030pa TOPOKHBIX YCIOBUH depe3 KapTy
npenynpexaeHus o pucke. [IpemmokeHHBI MeTo OBLT OICHEH Ha BBIOPAHHOM CETMEHTE IIocce B
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Anwbepre, Kanana. Pe3ynbraThl HOKa3bIBalOT, YTO MOJENH, pa3paboTaHHbIE B JAHHOM padoTe, UMEIOT
BBICOKYIO TOYHOCTb (93,3%) B OlLleHKe TPEeHHUS U MIAECHTH(HKALUU OMACHBIX JIOPOKHBIX CETMEHTOB C
MIOMOUIbIO IIBETHOM KapThl PUCKA. YUUTHIBAasl €ro BBICOKYIO IPOU3BOAUTENBLHOCTb, pa3paboTaHHas
MOJIelb MMEET IMOTEHIMad Ul IIMPOKOMACIITA0OHOrO BHEAPEHMs, YTOOBl CIOcOOCTBOBAaTh Oosee
s¢dextuBHbIM yenyram WRM, a Ttaxke yaydmuTh 6€30MacHOCTh U MOOMIIBHOCTh MYTEIECTBYIOIINUX
[4].

2. B uccnenosanuu Liuhui Zhao, Steven I. Chien, Xiaobo Liu, Weisong Liu «Planning a road
weather information system with GIS» paccmatpuBaeTcst nuHeiHas MOIENb JUIS ONPEACICHHS
ONTHUMANIBHBIX MecTomnonokenndn RWIS ¢ ydetom Tpex kpurepmeB BbIOOpa: TOTOa, TOPOXKHBIC
YCIIOBHS M PACCTOSIHUE A0 CYLIECTBYIOMUX cTaHIui RWIS, uTo M0OXHO MCTOIB30BaTh IPpU BHEAPEHNUN
u ucrons3oBanuu cucreMbl RWIS B Kazaxcrane [5].

3. B wuccaemoBanuu Biswas, S., Kwon, T.J. «Strategic Planning for Equitable RWIS
Implementation: A Comprehensive Study Incorporating a Multi-variable» paccmatpuBaeTcst MeTon
ONTUMM3AIMK PA3MELICHUs CTAaHIMKA WHPOPMALMOHHBIX CHCTeM JA0poxHOM moroxsl (RWIS),
packpbiBas CIIOKHYIO MHOTONApaMeTPHUYECKYl0 CEMHBAapuorpammy, KOTOpas OJHOBPEMEHHO
YUUTBHIBAET HECKOJIBKO JKU3HEHHO Ba)KHBIX IIE€PEMEHHBIX JOpOKHOM moroxasl. Ilpensinymue
HCCJIEZIOBAaHMUSI B OCHOBHOM COCPEOTOUYMBAINCH HAa aHAJIN3E C OJHOW IEepeMeHHOH, Gokycupysach Ha
TeMieparype n0opokHoil noepxHocTu (RST). JlaHHOe MccinenoBaHHE yCTpaHSET 3TOT HEIOCTATOK,
BBOJSl CTPYKTYpY, KOTOpasi MHTETPUPYET HECKOJIBKO KPUTHUYECKH BAJKHBIX MOTOAHBIX IIEPEMEHHBIX B
CTPYKTYpy pacmpenenenuss Mecronoioxennii RWIS. Dtor HOBbII mnoaxon obecreynBaet
cOaTaHCHpPOBAaHHOE W crpaBeanBoe pacnpenenacHue RWIS mo 30HamM u coriacyer ceTh ¢ pailoHaMH,
MOJIBEPKEHHBIMU  JIOPO’KHO-TPAHCIIOPTHBIM ~ TPOMCIIECTBUSM, M  pailloHaMH C  BBICOKOH
HEOIPEIEICHHOCTHIO Ha puMepe mrTata MaH [1].

4. B uccnenosannu 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» mnpencrTaBisieTcss YCOBEPIICHCTBOBAaHHBIA TIOAXOJ K IUIAHUPOBAHUIO CETH JIOPOXKHBIX
MeTeoposiorndeckux nHdopmarmonHsix cucteM (RWIS), paspaborana metogonaoruyeckas OCHOBa JAJIst
OIpeIeIeHUs] ONTUMAIBHBIX MecT pazMmemieHuss RWIS mytém mHTerpanmu nByx obnacTell aHanmsa:
IIPOCTPAHCTBEHHONM M BpeMeHHOW. Ha npuMepe KOHKPETHOrO ciy4as II0Ka3aHO IIPUMEHEHHE
IIPEJIOKEHHOTO METOJla C HCIOJIb30BaHUEM TpEX BaxHeumux nepemeHHbIx RWIS: temneparypsl
BO3/lyXa, TEMIIEPATYpPbl JOPOKHOIO IOKPBITHS M TEMIIEpaTypbl TOUKHA pochl. C MOMOLIBIO ITHX TPEX
MIEPEMEHHBIX MPOBOAUTCS PsJl '€OCTATUCTUUECKUX aHAJIM30B BapUOrpPaMM Ui MOCTPOCHUS €IUHOU
IIPOCTPAaHCTBEHHO-BPEMEHHON MOJIENIM, Ha3bIBA€MON COBMECTHOM BapHOTpaMMOii, KOTopas criocoOHa
COXpPAHSTh KaK IPOCTPAHCTBEHHBIE, TAK U BPEMEHHbIE acHeKThl. [IpeasioxKeHHbI MeTo] paciupsieT
paHee paspaboTaHHyO Mojaenb pacnpeneiaeHus wect au1 RWIS 3a  cuér yu€ra kak
IIPOCTPAHCTBEHHBIX, TAK U BPEMEHHBIX KOMIIOHEHTOB MHOXKECTBAa MEPEMEHHBIX. Pe3ynbraThl 3TOro
aHaJM3a MOKa3bIBalOT, YTO ONTUMalbHOE pacnoioxenne RWIS cuiibHO 3aBHCHUT OT IPOCTPaHCTBEHHO-
BPEMEHHON aBTOKOPPESLIMOHHON CTPYKTYpbl HMHTEpecyolleil Hac nepeMeHHoM. ClieoBaTelbHO,
pEIICHHs 10 OIpPEACICHUI0 MECTOIONIOKEHNSA, IIOJyYEHHBIE C HCIOJIB30BAHMEM JTHX TpEX
MEPEMEHHBIX, OTIMYAIOTCS JpYr OT Jpyra. Pasmuuuss Mexay peleHUusIMH II0 OIpeesICeHUI0
MECTONOJIOXKEHHUS, MOITy4eHHBIMH ¢ ToMoIlbio RWIS, ObUTH 10MOTHUTENBHO KOJTMYECTBEHHO OLICHEHBI
C IOMOIIbIO MHAEKCA IPOCTPAHCTBEHHOT'O CXOCTBA, KOTOPBIN UCIOB3YETCS AJI1 U3MEPEHUS CTEIIEHU
IIPOCTPAHCTBEHHOIO CXOACTBA MEXKAY pAa3IMYHBIMM IEPEMEHHBIMH. B  1enoM pesynbTarsl,
MOJTyYeHHBIE B XOJI€ ATOTO HCCIIEJOBAaHUS, MPEIOCTABIAT CHEIHaIncTaM 1o IuaHupoBannio RWIS
Oonee MOJHYIO M OOOCHOBAaHHYIO CTPAaTErHIO ONPENETCHUS MECTOIOJIOKEHHSI U MOTYT CIYXKHUTb
UHCTPYMEHTOM IOJICP’KKHU MPHUHATHS PEIICHUI PU TOJATOCPOYHOM TutaHupoBanuu cetn RWIS[6].

5. B uccnenoBanuu Simita Biswas, Davesh Sharma, Tae J. Kwon Safety Impact Assessment of
Optimal RWIS Networks—An Empirical Examination paccMaTpuBaeTcsi W KOJMYECTBECHHO
OLIEHMBAETCs IMoJk3a OT ontumusupoBaHHoil cetn RWIS u TO, kKak 3Ta mosib3a BIUSET Ha
0€30MacHOCTb TOPOKHOIO JBMKEHMs. [IpeacTaBiieHHas 3/1eCh METOI0JIOTHYeCKasi OCHOBA OMHPAETCS
Ha TMpeIbIIyIMX pa3padoTkax aBTOpoB B obnactu pacnpenenenus ctanuuii RWIS, roe B kauectse
nokasareis 3QPEeKTUBHOCTH MOHUTOPHHIA MOKPBITUS HCIOJIb3YeTCSl AUCHepcusi KpuruHra. B stom
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WCCIIC/IOBAaHUH TIpeJiaraeTcsi ucmonb3oBaTh uWHAEKC TOKpeiTHs cetn  (NCI) mis  ouenkwm
npousBoguTenbHocT ceth RWIS u  konmdecTBeHHOH oleHKH €€ BIUSHUS Ha 0€30MacHOCTb
JOPOKHOTO JIBUKeHUs. Ha ocHOBe pe3yapTaToB, MOJYUYEHHBIX B X0/1€ 3TOTO HCCIE0BAHUS, JOPOKHBIE
CIIYXOBI U crienuaiucThl No mianupoBanuio RWIS MoryT coctaBuTh npeacTaBieHne 0 BO3MOKHOCTSIX
orntuMuzupoBaHHoi cetu RWIS, 9To momMokeT UM pacmiupuTh OXBAaT MOHUTOPHUHTOM U TIONYYUTH
KOJIMYECTBEHHOE TPEJCTABICHWE O MOTCHUIUATHHOM BIHUSHUU CETH HAa OE30MacHOCTb JIOPOKHOTO
nBYKeHUs [7].

OnbIT 3UMHETO COJepKaHHUsA JOPOr 3a PyOex oM IOKa3bIBaeT, YTO COOJIOfeHHEe TpeOoBaHUM
CTaH/IapTOB BO3MOYKHO NpPU BHIOOpE ONTUMANbHBIX CTpaTeruii paboOT M HCHOJB30BAaHUM HE TOJBKO
TEXHOJIOTUI JTUKBUIAIMU 3UMHEH CKOJB3KOCTH, HO M TEXHOJOTHH MpoHIaKTUKU ee 00pa3oBaHUS.
Jlist aTOr0 cOOp MOTOAHOW W JOPOKHOU MHGPOpMAINH, e 00padoTka, MPOrHO3UPOBAHUE COCTOSTHUS
JOPOKHOTO TOKPBITUST ¥ TPHUHITHE pPEHICHUS O BBHIOOPE TEXHOJIOTHUH paboT MPOU3BOIATCS
MIPAKTUYECKH B PEXHUME PEabHOrO BPEMEHM. 3a MOCJEIHUE [Ba JACCATUICTHS HAKOMHUICS OONbIION
MPAKTUYECKHH OTBIT PEIICHHsS TAKMX 33]1a4 32 PyOekKOM.

B EBponeiickux crpanax u B CLIIA HeoO6X0AMMOCTh peleHus 3a/1a4 ONEPaTUBHOTO YIIPaBICHUS
3UMHUM COJIEPKAHUEM JOPOT OIpPEAEIIAeTCS TAKUMU aClIEKTaMHU, KakK:

* HEMIPEPHIBHOCTh U CKOPOCTH JBUKEHUS, €T0 0€30MaCHOCTb;

* SKOHOMHYHOCTB PaboT 10 COAEPIKAHUIO;

* OXpaHa OKPYKaloIlIel Cpeibl;

* obecrieuenue Bceil He0OXo0qUMOM HH(OpMaIel oap30BaTeNeH JOPOT.

[Ipu 5TOM mONNEPKUBAIOTCA M PA3BUBAIOTCS CIEAYIONIME MPUOPUTETHBIE HAaMpaBICHUSI
MOJIUTUKYU B yIIPABICHUH aBTOMOOMIBHBIMH JJOPOTAMHU:

* COBEpILIEHCTBOBaHUE CTAHJAPTOB HA 3UMHEE COJIEpP KaHUe JOPOr;

* pa3BUTHE TEXHUKH U TEXHOJIOTMH ITPOU3BOJICTBA padoT;

* CIIelMaIN3uPOBAHHOE JOPOKHOE METEOPOJIOTHYECKOE 0OeCTIeueHHE;

* pa3paboTKa periJaMeHTa IpPOU3BOJACTBA pabOT MO COACPKAHUIO B 3aBHCUMOCTH OT
CJIOKMBILIUXCS WJIM O’KUAAEMbIX ITOTOAHBIX YCIOBUIA;

* HCIOJIH30BAHUE B MPOLIECCAX YIPaBICHUS WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* 00y4eHue nepcoHania.

Taxum 00pa3oM, crelHaIn3UPOBAHHOE JOPOKHOE METEOPOJIOTHUECKOE 0OecrieueHne BXOIUT B
COCTaB IPHUOPUTETHBIX HAIPABICHUN DPAa3BUTHUS ONEPATUBHOIO YIPABICHUS 3UMHUM COJEp:KaHUEM
JIOpOT U SIBJISIETCS] HEPEMEHHBIM YCJIIOBUEM €0 COBEpILIEHCTBOBaHMs. Kak moKa3bIBaeT OIBIT 3UMHETO
COJIep>KaHUsl JIOpOr 3a PyOeKOM, TOJBKO CHCTEMa IOrOJHOT0O MOHHMTOPHUHIA M OLIEHKA COCTOSHUS
JIOPOKHOTO MOKPBITHSI HA €r0 OCHOBE MO3BOJISIOT NMEPENTH K LI€JI€HANPAaBIEHHOMY BBIOOPY cTpaTeruit
paboT mpu 3UMHEM COJEPKAHUU JOPOT U MPEBEHTHUBHBIM MEPOIPHUATHSIM MPHU Yrpo3e oO0pa3oBaHUs
CKOJIB3KOCTH Ha IOKPBITHUH.

CocTosinne Bonpoca no mereomouutopunry B Kazaxcrane.

Exeromno B Pecrmybnmke KaszaxcraH, COMTacHO CTaTUCTHYSCKUM JaHHBIM, 3aTPadydBarOTCS
OTpOMHBIE (PUHAHCOBBIE CPEICTBA Ha COJIEp)KaHHUE aBTOMOOMIIBHBIX TOPOT OOIIETO MOJIb30BaHUS.
Bonbuias 4gacth cpeAcTB NMPUXOAMTCS Ha 3MMHEE COJEp)KaHHWE aBTOMOOMIBbHBIX Jopor. CoriacHo
nanaeiM AO «HK «Ka3AstoXKomn», B 3umumii nepuon 2024-2025 rr. B Kazaxcrane Obl10 BBIBE3EHO
30,5 MaH KyOOMETpPOB CHera, Takke ObUIM YCTAaHOBJIEHBI MOYTH 22 THICSYM CHEro3aJlep>KUBAIOIINX
IIUTOB U 00ycTpoeHo Oonee 11 ThICAY KM CHETr0o3aJepKUBAIOIINX TpaHIIei u Baos [8§].

[Ipoeskast yacTh aBTOMOOUIIBHBIX JOPOT M YJIMI[ HACEJNEHHBIX MyHKTOB, IMOKPBITHE TPOTYapoB
MEMEXO0IHbIX U BEJIOCUIIEIHBIX JOPOXKEK, MOCATOUYHBIX IUIONIaJ0K, OCTAHOBOYHBIX MYHKTOB, a TaKXKe
MOBEPXHOCTh Pa3JIEIUTENbHBIX I0JIOC, OOOYMH U OTKOCOB 3E€MJITHOTO IOJIOTHA JIOJKHBI OBITH B
COCTOSIHUH, 00ecreunBaroleM 0€30MacHOCTh JOPOKHOTO JABUKEHHS B COOTBETCTBUM C TPEOOBAaHUAMU
3akoHoAarenscTBa Pecnyonuku Kazaxctan o 1OpoXHOM JABMKEHUH. JOpo’KHOE MOKPBITHE JAOKHO
UMETh TOBEPXHOCTb, HEOOXOIMMYIO /Jisi OOECNEYEeHHs PpaCUETHBIX CKOpPOCTeH M 0e30MacHOCTH
TIBKEHUS. [TokpeiTHE TmpOE3)eH HYacTH HE ITOJDKHO HMMETh MPOCAZOK, BBIOOWH, WHBIX
MOBPEXKICHUM, 3aTPYIHSIOMINX JBUKEHHE TPAHCIOPTHBIX CPEACTB. B 3MMHHX yCIOBHSIX CleIyeT
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MaKCHUMaJIbHO oOecredynBaTh 0€30MacHOCTh JIOPOKHOIO JIBMJKEHUS M €ro OpraHu3alui0 IyTeM
MIPUHATUS COOTBETCTBYOIIMX Mep [9].

[To xmaccudukaTopy BUIOB pabOT B COCTaB palOT MO COJIEPKAHUIO aBTOMOOWIIBHBIX JOPOT
BXOAUT cOop, 00pa0oTka W TMpeICTaBICHHE €XEAHEBHOM KpYIrJorogudyHo uH(opManuu, c
COJIep’)KaHHEM ONEPATOPOB, B TOM YHUCIE: O MPOE3KAEMOCTH Ha aBTOMOOWJIBHBIX JOpPOTax, BKIIOYAs
MHpOpPMALlMOHHOE oOecrieueHre CpeACTB MaccoBOoM HMHGpoOpMamuu O MPOe3kKaeMOCTH Ha
aBTOMOOWJIbHBIX Joporax; o mnpousowmeamux JTII; o paborax B mepuoa mnpomycka TallbIX H
MaBOJKOBBIX BOJA; O paboTe CHEroyOOpOUHBIX MAIIMH M MEXaHHW3MOB B 3uMHee Bpems U 1.1 [10].
Cormacao P PK 218-138-2017 «PexoMeHanmuu mo 3MMHEMY COJIEP)KAaHHIO aBTOMOOWIIBHBIX TOPOT
obmero mnons3oBanus» KAJl MHUP PK B mnepuox opraHumsaluy 3UMHETO  COAEpIKaHUS
aBTOMOOMJIBHBIX JOPOT ONEpPaTUBHBIMU M pabodyuMU mTadaMy MPEeANpHUSATHI 10 COAEp>KaHUIO JOpPOT
3aKJII0YAI0TCS JI0TOBOpa CO CTAHLUSAMH THAPOMETEOCTyX 0 0 mepenade 00IacTHBIM OpraHU3alUsAM 110
COJIEP>KaHUIO JOPOT CBOJOK MPOTHO30B MOTOJIbI U COOOIIEHUI O IITOPMOBBIX SIBJICHUSX: CHEronaaax,
OypaHax, MeTeNsX, TOJONeAHbIX sBieHusx [11].

OnHako, Ha CETOMHSANIHUN JIEHb HET €IWHOW JCHCTBYIOIIEH CHCTeMBbl cOOpa M MTHOBEHHOM
nepesadyd MHPOPMALMU O CUTyallMd HAa aBTOMOOWJIBHBIX JOpOrax JJIsi BCEX YUYACTHHKOB JJOPOXKHOTO
JBYKEHUSI, 0COOEHHO HEOOXO0AMMOM B 3MMHEE BPEMsI B CEBEPHBIX PEIHMOHAX.

MOHUTOPUHT TOTOJHBIX YCIOBUI OOCITY)KHMBAIOLUIMMHU aBTOMOOMJIBHBIE JOPOTH JOPOKHBIMU
OpPraHM3alUsIMU OCYLIECTBIICTCS Pa3pO3HEHHO — B OCHOBHOM Ha IJIa3, 4epe3 PY4YHOHM OCMOTP
(matpynupoBaHHE€ aBTOMOOWMJIBHBIX JOpOr) M 00IIyl0 MeTeonmH(opManuio. ITO MPUBOAUT K
He3(PPEKTUBHOMY PpACHpEENCHUIO TEXHUKH, IEepPepacxolly PEearcHTOB M YBEJIMYEHHUIO BPEMEHU
pearupoBaHus. TpajgWIIMOHHO 3a COCTOSHHEM 3UMHHMX JOpOT CIEIWI 4YeJIOBeK, HO Omaromaps
COBPEMEHHBIM  II€PENOBBIM  TEXHOJIOTMYECKMM BO3MOXHOCTSAM 3TO TENEepb WIpacT  JIMIIb
JOTIOJTHUTENBHYIO poJib. [IpuMepom enuHON AEHCTBYIONICH cHUCTEMbl cOOpa U MTHOBEHHOM INepenadu
MHPOpPMALMU MOXET HOCIYXUTh pa3paboTKa M BHEAPEHHE CHCTEMbl MOHUTOPHMHIA IIOTOJHBIX
YCIIOBHH U Mepeiaya HHPOPMALUU B PEXKUME PEaTbHOTO BPEMEHH.

OcHOBHBIMU TpoOJEMaMM MpPH SKCIUTyaTalldd M COAEPKAHUM aBTOMOOWIBHBIX JOpPOI B
Kaszaxcrane B 3uMHee BpeMs SIBJISIOTCS OTCYTCTBHUE IOTOAHBIX JaTYMKOB Ha Tpaccax O COCTOSHUU
JOPOXKHOTO TOKPBITHSI, HEAOCTATOYHOE KOJIMYECTBO Kamep HaOII0leHUs, OTCYTCTBHE CHCTEM
neperayd JaHHbIX O JOPOXHBIX YCIOBUSIX B PEXKUME pPEATBHONO BPEMEHH, HEAOCTAaTOYHAs
kBanuQukanus B oonactu MT-aHanusa B JOPOKHBIX CIIyKOaX.

Ha cerogusimuuii J1IeHp BONPOC O BHEAPEHUI0 U MPUMEHEHHIO COBPEMEHHBIX TEXHOJOTUM
HKCIUTyaTallUM aBTOMOOWJIBHBIX JOPOT B 3MMHEE BpeMs B CEBEPHBIX CTpaHax 0cO0O0 aKTyaleH.
3HauuTeNbHAsA YacTh UCCIEJOBAHUN IO JTaHHOMY BOIIPOCY OTHOCUTCSI K YCTAHOBKE U MIOBCEMECTHOMY
UCTIOJIb30BAaHUIO CHUCTEM METEOMOHUTOPUHIA. XOTs Treorpaduueckue MHPOPMALUOHHBIE CHUCTEMBbI
IUPOKO TIPUMEHSIOTCS JUIi BbIOOpAa MECTOINOJIOKEHUSI OOBEKTOB, TPAIWUIHOHHBIE TMPAKTHKH
pasmerenus craHuuidi RWIS Bce emie cuiibHO 3aBUCAT OT OmbITa MEpcoHaja MO OOCIY)KMBAHUIO U
AKCILTyaTalUH, YTO SIBJISETCS BPEMsI3aTPAaTHBIM U CyOBEKTUBHBIM IIpoLieccoM [5].

Ha ceromgnsmnuii nens cuctembl RWIS eme He BHenpennl B Kazaxcrane Ha HallMOHAJIBHOM
YpOBHE, HO BEAYTCS MEPONPUSITUS U MUIOTHBIE IPOEKTHI 110 U(PPOBU3ALIUYU AOPOT U cOOpPY JaHHBIX.

1. B anpene 2025 roga B r.Acrana npoxoaws MexayHapoasbsiii cemuHap PIARC no 3umHemy
00CIyXMBaHUIO JOPOr, Ha KOTOPOM 3aTparuBajachb T€Ma METEOMOHUTOPUHIAa W HCIOJIb30BaHUS
METEOJAHHBIX JUIs MPHUHATUS pEIIeHUM, 4YTO CBUIETEIbCTBYET OO0 aKTyaJlbHOCTH BOIIpOca B
Ka3zaxcrane Ha cerogHsAHUN 1CHb.

2. CucteMbl MOHUTOPUHTA HA JOpOTrax

3annaHUpoBaHAa YCTAaHOBKA JOIOJIHUTEIBHBIX E€AMHMI aBTOMAaTHU3UPOBAHHBIX  CTaHIMM
u3Mepenus (ACH) no ¢uxcanmuu cKOpocTH, Beca M rabapuTOB TPAHCIOPTHBIX CPEJCTB Ha Tpaccax.
DTO BaXXHO /IS yIpaBieHUs TpapukoM W Oe30macHOCTH, HO He oTHocuTcsa K RWIS, Tak kak He
OTCJIE)KUBAET COCTOSHUE IOPOKHOTO OKPBITHSI UJIU TIOTOJJHBIE YCIOBHS B pEaJIbHOM BPEMEHH.

3. UnTennexryanbable [ UC-poexTs

[MunoTHBIE TPOEKTHl MO LU(PPOBU3ALUHM JAOPOr, cOOpy M aHauu3y KIMMAaTHYEeCKUX U
reOMETPUYECKUX  JaHHbIX  peanusytorcss B IlaBmomapckoit  oGmactu, ¢ HHTerpauuein
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Meteopaanoganueix B ['MC-cuctembl. D10 mar B ctopoHy RWIS, Ho moka macmTab octaéres
JIOKaJIbHBIM, a CUCTEMA HE LICHTPAJIN30BaHA 110 BCEU CTpaHe.

Bce BplmenepedyucieHHbIE  AJEMEHTBI  MOTYT  CIIYXKHTb OCHOBOWM JUISl  JTQJIbHEWILIETrO
MmaciutabupoBanusi RWIS-cuctem Ha pernoHasbHbIN U pecryOJIMKaHCKUN YPOBEHb.

BrIBOaBI

1. 3apyOesxHblit OnbIT A0Ka3biBaeT 3¢ pexTuBHOCT, RWIS mpu skcmnyatauuu nopor B 3UMHHNA
MIEPUOI.

2. Knumatuueckue ycnosus CeBepHoro Kazaxcrana TpeOytoT BHEAPEHUs] aBTOMaTU3MPOBAHHBIX
CHCTEM HAOIIOICHUS.

3. RWIS 1no3BoiuT NOBBICUTH 0€30MAaCHOCTb, COKPATUTH 3aTPaThl, YIYUIIUTh IJIAHUPOBAHUE U
YIPABJICHUE.

4. PexomeHayeTcsi BHEIPEHME NWIOTHBIX NpPOEKTOB Ha noporax | kareropum B CKO n
[TaBmomapckoit o6macTu.

Jns amantanuu 3apyOexHbIX NMpakTUK B ycinoBusax PK mpeanmaraercss mostamHoe BHeIpeHHE
RWIS:

Ortan 1 (munotHeI): yctaHoBKa 5—10 aBToHOMHBIX MeTeocTannit RWIS Ha ywyactkax gopor |
kareropun B CeBepo-Kazaxcranckoit u [laBnogapckoit o0macTsx.

Oran 2: noaxmoueHue mereoctanmmii Kk [1OJ] (LenTpy oOpaOOTKM HaHHBIX), MHTETPALUS C
MOOUITBHBIM MTPUJIOKEHUEM JIJIS1 JUCTIETYEPOB U JOPOKHBIX CITYXKO.

Oran 3: macmtabupoBanue cucremsl RWIS Ha kiroueBbie pecimyOauKaHCKHE TPacChl ¢ BHICOKOM
ABAPUITHOCTBIO.

Jnst onieHkH nenecoodpaszHocty BHenpenuss RWIS 6bu1 mponsBeiéH mporHo3HO CpaBHUTEIBHBIN
pacyéT 3aTpaT Ha COAEpKaHUEe TOPOT:

[Toxa3zarensb be3s RWIS C RWIS (onienouno)
3aTpathl Ha peareHTHI (B T/, MJIH TT') 1500 1050
JTII u3-3a rononéna (B rom) 200 130

Cpennee Bpemsl pearupoBaHHs Ha

45 15
ocaJiku (MUH)

Oxkymnaemoctb RWIS (B cpennem) - 34 rona

O:xunaemslii 3¢ dexT or BHeApeHus U npuMeHeHus: cucteMbl RWIS B Kazaxcrane:
Cumxenune [ITII na 20-30% na tpaccax ¢ RWIS;

Coxkpaienue pacxoqoB Ha matepuaisl 10 30%;

[oBblIeHNE ONEPaTUBHOCTH PEAruPOBAHUS JOPOKHBIX CIIYkKO;

OnTumusanus MapIpyToB OYUCTKH;

Co3nanue 0a3bl JaHHBIX KJIMMAaTHYECKUX YCIOBUH.
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UCKYCCTBEHHbBIIA UHTEJUIEKT B BU3HEC-IIPOIIECCAX
MMPOU3BOICTBEHHBIX KOMIIAHUI

3asanko Muxaun Ilagnoeuy

Kaszaxckuti nayuonanvhwiii ynusepcumem um. Anv-Papadbu

Farabi International Business School,

EMBA - Jlenosoe aomunucmpuposanue, cmyoenm 1 2o kypca
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K.3.H, 0oyeHm kageopwvl « MeHnedscmenmy

HAO «Kazaxckuii hayuonanvHulil yHusepcumem umeru anb-Papadouy

BBenenue

CeroiHsi, MBI CTAHOBUMCS CBUACTENSIMU TOTO, KaK UCKycCTBeHHBIN nHTEeeKT (M) cranoBuTCs
HEOTHEMJIEMON YaCThIO COBPEMEHHBIX OM3HEC-TIPOIECCOB, OCOOCHHO B TAKUX BBHICOKOTEXHOJIOTHYHBIX
oTpacisix, kak ¢apmaneBtuka. Baeapenne MU mo3BossieT HE TOJBKO aBTOMATU3UPOBATH PYTHHHBIC
3a/la4¥, HO U ONTHMH3UPOBATH KIFOUYEBBIC MPOIECCHl, HAUMHAS OT Pa3pabOTKU HOBBIX JIEKAPCTB U
3aKaH4YMBas YIpPaBJICHUEM LEMOYKaMU MTOCTaBOK. B TaHHOM cTaThe Mbl paccMoTpuM, kak W moxer
OBITh MHTETPUPOBAH B MIPOU3BOJCTBEHHBIE MPOIIECCHl (PapMaeBTUUECKOTO MPEANPUATHUS, C AKIIEHTOM
Ha ONTUMU3AINIO U TTOBBIICHHE () ()EKTUBHOCTH IPOU3BOICTBEHHBIX TUHUH U MTPOIIECCOB.

CoBpemenHast  (apMalieBTUUYECKasi OTpacib XapaKTEpPU3yeTCs BBICOKOW KOHKYpPEHIUEH,
CTpOTMMH  TpeOOBaHUSIMU  PETYISTOPOB M HEOOXOAMMOCTHIO  TMOCTOSHHOTO  TOBBIIMICHUS
s dextuBHOCTH. [JlNia  (papManeBTUUECKUX KOMIAHWUK BHEJIPEHUE TEXHOJOTUM HCKYCCTBEHHOTO
unreiekta (W) craHOBUTCS CTpaTerMueCKUM HWHCTPYMEHTOM, MO3BOJISIONIMM ONTHMU3UPOBATH
KJIFOUEBBIE MPOLIECCHI, CHU3UTh U3JEPKKU U MIOBBICUTh KAU€CTBO FTOTOBOM MPOYKILIHUH.

OcHoBHasi 1enbp MJaHHOW CTaTbH, 3aKpbITh HMH(POPMAIMOHHBIM OedUIUT, pa3padoTaTh
pekoMeHmanuu 1o uHTerpanuu MW B mpoOW3BOACTBEHHBIE MPOIECCH KOMITAHHWM, ISl TOBBIIICHUS
3¢ (HEeKTHBHOCTH, CHIKCHHS H3ACPKEK U 00CCTICUCHUS CTAOMITBHOTO KaYeCTBA MPOTYKITHH.

JIntepaTypHblii 0030p

O6mas tenaeHnus no BHeapeHuo MU B mpou3BoACTBEHHBIC MPOLIECCH OYEHb OOHAIEKUBAET,
onHako B Kazaxcrane u ctpanax CHI' oHa Bce ele HaXOAWTCS HAa HAYAJIBHOM CTAJHMH, YTO CHUIIBHO
3aTPyAHSET UCCIEIOBAaHUS B 3TOM 00nacTH. B TO ke Bpemsi KpymHEHIue MeXTyHapOIHbIE KOMITAaHUH
BbIOpanmu KazaxcTaH Kak IIIOMIAAKY JUIS 3allyCKa CBOMX MUJIOTHBIX MPOEKTOB MO IUGPPOBU3ANNUA U
aBTOMATHU3AlMM TPOU3BOJCTBEHHBIX IPOLECCOB, B TOM YHCIE€ C UCIOJb30BAHUEM 3JIIEMEHTOB
MCKYCCTBEHHOT'O MHTEJIJIEKTAa U MAaIIMHHOTO 00ydenHws [1].

Ilo manHBIM cuctembl Scopus, B mepuox ¢ 2021 mo 2025 roasl omybaukoBano Gomnee 7000
Hay4HbIX cTaTel 0 npuMeHeHuu M B mpou3BOACTBE, YTO TOBOPUT O CEPHE3ZHOM MHTEPECE K JAHHOMY
Bompocy [2].

Kak mnokaspiBaeT MeEXIyHApOJIHbIA OMNbIT, BHeApeHue WM B nOpou3BOACTBE NPUHOCHUT
3HAUYUTEIIbHBIE MPEUMYILECTBA: CKOPOCTh Pa3padOTKU HOBBIX MPOJIYKTOB BHIPACTAET B HECKOJIBKO pas,
BO3MOXXHa pa3pa0oTKa HOBOTO TPOAYKTa, OCHOBBIBASACH JIMIIL Ha €ro IUGPOBOH MOAENU U
HEO0OXOIMMBIX XapakTepucTukax. CyllecTBEHHO COKpAIIaeTcs BpeMsi BbIXOJa MPOJAYKTa HA PBHIHOK,
yJIydIIaeTcsi IpOrHO3UPOBaHus cripoca [3].

OnaHuM W3 caMbIil 3HAUYMMBIX IS MPOM3BOJICTBA TOKA3aTeNIe, KOTOPBHIA MOYHO TOBBICHTH C
BHenApeHueM onemeHToB WU, sBnsercs mokazarens A((EKTUBHOCTH  MPOU3BOACTBEHHOTO
obopynoanust OEE (Overall Equipment Effectiveness). MiMeHHO 3TOT moka3aTeslb BHOCHT CaMbIil
CYIIECTBEHHBIA BKJaJ B II€HOOOpa30BaHHE TOTOBOTO MPOJYKTa, TaK KaK HAMPSIMYK OKa3bIBaeT
BIUSHUE Ha ero cebecrommocth. Uem Beimie 3P(EKTUBHOCTh, TeM HMXe cebecTommocTh. OdYeHb
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Cephe3HBI BKJIAJ B HANpaBJICHHWE ONTHMHU3ALMU IPOU3BOJICTBEHHBIX TNpomeccoB BHec David B.
Levine. B cBoeii pabote oH paccMmaTtpuBaeT npumeHenne MU ns aHaATMTHKKY TaHHBIX, UIIET CIIOCOObI
CHIDKEHMsI PUCKOB U MOBBIIEHUS 3(P(EKTUBHOCTH mpoueccoB, B ToM uuciae OEE [4]. IIpu stom,
pasymeercs, He 3a0bIBa€T O TOM, 4YTO TPOM3BOJICTBO, OCOOCHHO (papMaleBTHKAa ¥ MHINEBas
MPOMBIIIJICHHOCTb, TPEOYIOT CTPOTOTO COOIIOICHUS PETYIATOPHBIX HOPM (GXP — mydmux npakTuk).

Jorg Kruger, eme oauH nepBOonpoxoAel] aBTOMaTH3alMM MPOU3BOJICTBEHHBIX IpoleccoB. Ero
pabora ““ unTerpanus MM B mpon3BoICTBEHHBIC IMHUN W CBsI3aHA C BHEIPEHUEM JATYMKOB U CEHCOPOB
B IIPOU3BOJICTBEHHBIC JTUHUHM. AHaNuUTHKa WHCTpyMeHTamu MU, momydaembIX ¢ JaTYMKOB JAHHBIX,
MIO3BOJIAET MOJEINAM IpeACcKa3blBaTh COOM, CHID)KAaTh BpeMs Ha HE3aIUIaHHPOBAHHBIE MPOCTOM Ha
PEMOHT. DTO HaINpsMYyIo BiusieT Ha 3¢ dexkTuBHOCTH 060pynoBanus (OEE) u no3somsier 6onee Touno
TUTAHUPOBATH MPOLIECCHI MPOU3BOJICTBA [5].

Eme onHuM oueHb Ba)KHBIM HAmNpaBJICHHUEM B IPOU3BOJCTBE SBIIAECTCS KOHTPOJb KadyecTBa
MPOM3BOJUMOrO MPOMyKTa. TONBKO CTporoe coOmroneHne Bceex TpeboBanmii GXP  (orydmmx
MIPOM3BOJICTBEHHBIX U CKJIAJICKUX MPAKTHK) SBJISETCS TapaHTUEH TOTO, YTO MPOAYKT OY/AET JOIMYIIEH K
peanuzanun. Andrew Ng B cBoeil pabore “MammHHOE 00YYeHHE B MPOMBIIUICHHOCTH PaCKPBIBACT
aCHeKThl TNPUMEHEHHUS MAIIMHHOTO OOydeHus Ui KOHTPOJS KauecTBa T'OTOBOM MPOIYKLHUU.
ABTOMaTH3UPOBAaHHbIE MPOLECCH TOUCKA €()EKTOB C MCIOIb30BAHUEM AIEMEHTOB KOMIBIOTEPHOIO
3penus [6].

MeTtononorusi uccjieJ0OBaHUA.

HccnenoBatenbckast €ATEIbHOCTh IPOBOAMIOCH B paMKax aHajau3a OW3HEC-TIPOLIECCOB
(bapMareBTHUECKUX MPOU3BOICTBEHHBIX IIOLIA/I0K, C IPUMEHEHHUEM CIIEIYIOIINX METOOB:

1. KoHTeHT-aHAJM3 Hay4yHbIX U aHANIUTHYECKUX myOnukauuid mo MU u mpou3BoACTBEHHBIM
poreccam;

2. Coop u anaau3 BHyTpeHHuX aaHuHbIX npeanpustus (OEE, ypoBeHb Opaka, 3aTpaThl Ha
TOPO);

3. UHTepBbIO ¢ KJIHYeBbIMHU CHIENUATUCTAME TexHOJoruueckoro u UT-nanpaBnenuit;

4. MopnenupoBanue cueHapues npumeHenussi MU s OTAENbHBIX HPOLECCOB, BKIIOYAS
MPEIUKTUBHOE O0CTY)KHBaHHE, KOMIIBIOTEPHOE 3pEHUE M ONTHUMH3AIUIO PACTIHCAHUH.

Iean: BeIIBUTH 001aCTH (PapMalieBTUYECKOTO MPOU3BOCTBA C HAUOOIBIIUM TTOTCHIIMAJIOM JIJIS
BHeapeHuss WU, oueHuts 3koHOMHUYECKyl 3(dexTuBHOCTh. Pa3paboTaTh peKoOMEHIAIUH MO
uHTerpauun MM B Npou3BOACTBEHHBIE MNPOLECCHI JUIsl MOBBIMICHUS 3(P(EKTUBHOCTH, CHUXKEHUS
U3JIepKeK U obecrieueHus: CTaOUIBHOrO KauyecTBa MPOAYKIMH MPU COOMIOACHUH BCEX PETYISATOPHBIX
tpedoBanuit (GMP, GxP, ISO) [7,8].

Pe3yJabTaThl M IHCKYCCUS

B Mpollecce NOJATOTOBKM CTaThU OBLIO TPOU3BEIEHO TIyOOKOE MOTPYXKEHHE B IPOILECCHI
MPOM3BOJACTBA (hapManeBTHUECKONH Mpoaykiuu. IlpoBeeHbl NeCATKM HMHTEPBBIO C BiaJleibllaMU
IIPOLIECCOB U CIIELUAINCTaMU Ha MECTax.

B urore 310 n03BOJINIIO BBIAEINUTH HECKOIBKO MPUOPUTETHBIX HanpaBiieHu# 11 BHeapenus NN
C L1EJIbIO MOBBIIEHUS YPPEKTUBHOCTH MPOU3BOJICTBA:

1. Texunueckuii Ocmotp U Pemont OobopynoBanmust (TOPO)
Hcnonb3oBaHne BUOPOAKYCTUYECKHX M TEMIEPATYPHBIX JATYMKOB B KOMOMHAIMHM C QJITOPUTMaMHU
MalIMHHOTO OOy4YeHHUs MO3BOJISIET MUHUMH3UPOBATh OTKa3bl 000PYAOBaHUA. DTO, B CBOIO OuYepellb,
obecrieunBaeT CHIDKEHHE He3arlaHupoBaHHbIX rpoctoeB Ha 10-15% u poct OEE na 5-10%b.

2. KomnbroTepHoe 3peHue s KOHTPOJIfAA KayecTBa
ANTOPUTMBI pAcO3HABAaHUS HM300PAKEHUH MOTYT aBTOMATUYECKH BBIABIATH ACPEKTHl aMIyll M
YIaKOBKM, MUHUMU3HMPYS 4eJIOBeUeCKHil (akTop M YCKOpss Mpolecc KOHTpois. Mrorom Ttakoro
BHEIPEHHSI MOXKET OBITh COKpaleHue Opaka Ha 15-20%0, a Taxxe CHH)KEHUE BPEMEHHU Pacciel0OBaHUs
OTKJIOHeHHH. BHeapeHue ke KOMOMHHUPOBAHHBIX CHUCTEM MOHHUTOPHMHIra (KOMIIBIOTEPHOE 3peHHe +
MPOBEpPKa HA IEKTPUUECKUN MPOOOH, HAIIPUMEP) MOXKET €Il CYIIECTBEHHEE CHU3UTD MPOLEHT Opaka
(+7-9% Kk mpeapIayIIEMy Pe3yIIbTaTy).
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3. OnTumu3auus COCTABJICHUS rpaukoB NMPOU3BOACTBA
[Tpumenenue anroputmoB ontumuzaiuu (MILP, CPSAT) no3Bomser 3¢ddexTuBHO pacmpenensith
MPONU3BOACTBCHHBLIC 3adaHWA, MHHUMH3HUPOBATH IMCPCHAJAAKHW W IHPOCTOCB, OINTUMH3UPOBATH
IIPOLIECCHl MEX CEpUHHBIX NPOMBIBOK. [lo mpenBapurenbHON OLEHKM 3TO MOXET YBEIMYUTH
MPOIYCKHYIO CITIOCOOHOCTD JinHUi Ha 25-31% 110 OTHOIICHHIO K pyYHOMY TUTaHupoBaHuio [9].

4. TlporHo3upoBaHue crpoca (aHAIMTHKA MPOILIBIX JIeT)
Ucnone3oBanne NM-monenen, aHaIM3UPyOMMX UCTOPUYECKHE JAHHBIE MO 3aKa3aM U CE30HHOCTH,
MIO3BOJIAT TOYHEE IUIAHUPOBATH 3aKYNKH CHIpbS WM IPOU3BOJACTBO TI'OTOBOM MNPOAYKLMH, CHU3HUTH
CKJIaJICKHe 3amnachl U u3aepxkn Ha 10-12%.

Kak mokaszamo mpou3BeleHHOE HCCIIEOBaHUE, Yy OOJBIIMHCTBA KPYHHBIX HIPOKOB
dapmareBTHUECKOro phiHKa Ka3zaxcTana mpakTHYeCKHd WACHTUYHBIE TOYKU POCTa, HEOOXOAMMO JIUIIh
MPABUJIbHO MOA0OPATH HHCTPYMEHTHI.

BoiBoabI

Buenpenne W B 6u3Hec-mpoliecchl IPOU3BOACTBA OTKPHIBAET 3HAYUTEIbHBIE BOSMOKHOCTH JJIsI
MOBBIIICHUS] ONEepanlMOHHOW 3P ¢eKTUBHOCTH. OCHOBHBIE pE3YNbTaThl, KOTOpPHIE MOTYT OBITh
JOCTUTHYTBI IPU MacITAOMPOBAHUU TPOEKTOB:

1. Camxenne uzaepxek Ha TOPO u snextposnepruto Ha 10-15%

2. Poct OEE munumym Ha 10%

3. Coxkpamenue ypoBas Opaka ot 15 10 29%

4. YckopeHue IUKia BITycKa MPOIYKIMU B 3aBUCUMOCTH OT KauecTBa BHeapeHus 10 25-35%.

s yeroitanBoro 3¢ dekra peKoMeHIyeTCs:

1. Pa3pabotaTh nopokHyt0 KapTy BHeApeHus MU ¢ munoTHRIMU IpOeKTaMu

2. NnrerpupoBars U B cymectBytomue cucremMbl MES, LIMS u ERP

3. OGecnieunth 00yuenue mnepcoHana u akrtyanusauuto COIl (CranpaptHas OnepauuoHHas
Hpouenypa)

4. CooTBeTCTBHE peryasaTopHbiM TpedoBanusm (GMP, GDP)

5. Banunanus pemenuit Ha 6aze U

DKOHOMHMYECKOE MOJEIMpOBaHUE OTOOpaHHBIX TPOIECCOB TOKa3ajao, YTO Haubomee
3(1)(1)6KTI/IBHO Ha TCKYLIEM OJOTall€ BHECAPCHUE PCHICHUSA C MPHUMEHCHUCM aJITOPUTMOB ONTUMH3ALIUH
(MILP, CPSAT) anst moBeimieHns 3QEeKTUBHOCTH TIAHUPOBAHUS MPOU3BOACTBA. [IpenBapuTenbHbINH
anamm3 31% mnoseimenuss OEE, uTto B cBOIO ouepenb BIeYET CHIDKEHUE CEOECTOMMOCTH TOTOBOM
npoaykiuu 10 35%, U 3TO Ha MpUMEPE JUIIb OJTHOTO TAPTeTHOTO Mpenapara.

MM B mnpou3BOJACTBEHHBIX MPOIECCAX - O3TO HE PA30BBIM MPOEKT, a CcTpaTeruyeckas
TpaHcopMarsi, KOTOpash TIO3BOJIUT JIFOOOW KOMIIAHWHM 3aHSITh JIMIUPYIONIHNE TIO3WIMH B
dapmareBTHUECKONH oTpaciu. Pe3ynbrarhl, TMONYy4eHHbIE B TMPOLECCE WCCISAOBAHUSA, YETKO
MOKAa3bIBAIOT, HA CKOJIBKO TECHO Hamie Oyayiiee OyIeT CBSI3aHO C BHEAPEHHUEM HHCTPYMEHTOB
HCKYCCTBEHHOI'O MHTEJJICKTA.
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THE FIRST RETURNEES AMONG THE VIDIN BULGARIANS: THE EXPERIENCE
OF THE AUTUMN OF 1861 ACCORDING TO ARCHIVAL MATERIALS FROM THE
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.
5 RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 248.
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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.lo

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.

10 RGIA, f. 383, op. 23, d. 35681, pt. 2, fol. 251.
1 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.ID.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,

" 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.ID.24/26/3
* BOA, HR.1D.24/26/1
* BOA, HR.1D.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.1D.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 lliev, 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 Osmanli
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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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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ITPOT'HO3 CITPOCA HA AJEPHOE TOIIVIMBO J0 2040 I'OJA

Jrcymakynoe Azumoex lanuaposuy
Mpykanoe bayvipican Tynrkuoaesuu
Maecucmpanmuol

Hayuonanvrnozo uccireoosamenvckozo
s0epro2o yHusepcumema « MU DUy
Poccus, . Mocxkea

AHHOTALMS

B pabote aHaim3upyrOTCs MPOTHO3bI PA3BUTHS SIACPHON SHEPTETHKH, & TAK)KE COMYTCTBYIOLIUE
M3MEHEHHMs cIpoca Ha oboramieHHsli ypad (OYII).

CornacHO mporHo3aMm, MUpPOBasi yCTaHOBJIIEHHass MOITHOCTE ADC B MHpPE MOXKET BBIPACTH IO
560 I'Bt k 2040 roxy B 6a30BOM CIieHapuu, 4TO NOTPeOyeT yBeINYEHHs IPOU3BOACTBA MPOAYKLIUU Ha

BCCX mIEpcaciiax AACPHOIro TOINIMBHOTO IUKJIA.

700}/ —* Basoswit (FBTa) -
~®- Bbicokui (FBT3) -
Huzkuii (TBT3) -

2026 2028 2030 2032 2034 2036 2038 2040
fon

Pucynox 1. bazoewtii, Beicokuii u Huzkuit cyenapuu pazeumus A0epHoll 3J1eKmMpoIHepuu Ha
2022-2040 200wt [1]

Tak ecnu OpaTh CErMEHT JOOBIYM MPUPOJHOTO ypaHa, TO B 0a30BOM CIIEHAPUU HEOOXOIUMO
yBenuueHue 100bau 10 127 Thic. TOHH/TOM, B BBICOKOM CIIGHAPWH, IMPEIIOJaraloiieM aKTHBHOE
CTPOUTENLCTBO HOBBIX peakTopoB B Kutae u Bocrounoii EBpore, - 1o 157 ThIC. TOHH/TOM, B HU3KOM
CIICHApWH, YYUTHIBAIOIIEM BO3MOXHOE COKpAIIeHHE MOIIHOCTEH B psfe CTpaH, Jo0blua ypaHa
OCTaHEeTCs Ha TeKylieM ypoBHe B 50-60 ThIC. TOHH B TOJI.

[Iporuo3 cmpoca Ha OVII Takxke menecooOpa3HO paccMaTpuBaTh B TPeX CIEHAPHUAX C
JOMYyLICHUEM, YTO CpeaHee OOOralleHue TOIUTUBA COCTaBIsieT 4,5% (CIEKYIATUBHBIC 3aKYIKH WU
W3MEHEHHS B TOJIUTHKE 3alacoB SKCIUTyaTHPYIOIIUX OpTaHMU3alMii He Y4YUTHIBalOTCs). PacueTs
MMOKa3bIBaIOT, 4TO B 0a3oBoM cueHapuu crpoc Ha OVYII 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, Boicokuit u Huskuit cuyenapuu cnpoca na OYII 2022-2040 2006t

Takum oOpa3om, pa3BuTHE siAepHON »sHepretuku a0 2040 roma OymerT omnpenensTbes
MHOKECTBOM (DaKTOpOB, BKIIOUYasi TOCYJApCTBEHHYIO MOJIMTHUKY, TEXHOJOTHYECKHE WHHOBAIIMU U
MEXKIYHAPOAHOE COTPYAHUYECTBO. ba3oBbIi CLieHApUH MPEAINOIaracT yMEPEHHBIA POCT MOLTHOCTEM, B
TO BpeMs KaK BBICOKHI CIICHAPU OTKPBIBAET MEPCIEKTUBHI JIsl 3HAYUTEIILHOTO YBEIIMUEHUS TOOBIIH
ypaHa W pa3BuTHs WHOpacTpyKTyphl. Huskuii cueHapuii yKka3pIlBae€T Ha IMOTEHIUAIBHBIC PHUCKH,
CBSI3aHHBIE C OTKAa30M OT SIACPHOW JHEPreTHKUA B psiAe crpaH. s oOecriedyeHUs: YCTOMYMBOCTH
oTpacid HEoOXOAMMO THOKOE CTpaTernyeckoe IUIAaHMpPOBaHHE, OCHOBAHHOE Ha JHBepcUUKALINU

IMOCTaBOK, MEKAYHAPOJHOM COTPYAHUYCCTBE U MHBECTULUAX B TCXHOJIOTI'MH nepepaGOTKH.

Chnucok JimreparTypbl:

1. Uranium Market Outlook, UxC, Nuclear Power Outlook 3a 4-it kBapran 2024 roxa

119



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

TBOPYHECTBO KAK OCHOBA ®NJIOCO®UU BHYTPEHHEI'O
MMUPA B [IPO3E T. AB/IUKOBA

Muponoea Canmanam Cancoi30aiiKbi3nl

Maeucmpanm 2 kypca

Bocmouno-Kaszaxcmanckuu Ynueepcumem umenu C. Amandiconosa
Yemo-Kamenozopck, Kasaxcman

AHHOTaIINA

B crarbe paccmarpuBaercs ¢puiiocockoe 3HaUeHHE TBOpUYecTBa B Mpo3e TamacOeka AOIUKOBa
KaK OCHOBBI [TO3HAHUSI BHYTPEHHErO0 MHpa YeJoBeKa. B Xyq0)KeCTBEHHOM MHpe MHcaTessi TBOPUYECTBO
OCMBICIISIETCS HE TOJNBKO KaK JIMTEPATYPHBIN MPUEM, HO U KaK CPEACTBO CAMOIIO3HAHUS U JIyXOBHOTO
MOKMCKa JUYHOCTH. Yepe3 IMCHXOJIIOTUYECKHE IMEepPEeKUBAHUS TE€pOEB, WX JKU3HEHHBbIE BBIOOPHI U
CTpeMJIEHHE K CBOOOJI€ PacKpbIBalOTCA TIIyOMHHBIE IJIACTBI yeloBevecKor aymu. CUMBOJIMYECKUE
o0pa3bl ¥ MpUEM BHYTPEHHETO MOHOJIOTa B 1po3e AOUKOBA MOKA3bIBAIOT €IMHCTBO TBOPUECKOTO aKTa
u ¢urocohckoro ocMeicieHUs. B pesynprare genmaeTrcs BBIBOJ, UYTO KIIOYEBash OCHOBA IPO3bI
nucaTeNs 3aKI0YaeTcs B PACKPHITUM JTyXOBHOW CYIIHOCTH Ye€JIOBEKa, B IOCTAaHOBKE BOIPOCOB
CBOOO/IBI M HDABCTBEHHBIX IICHHOCTEH.

IIpo3a TamacOeka AOIWKOBa TPEACTABISIET COOOW YHHKAIbHOE SBJICHHE B Ka3aXCKOM
JUTEpaType, MOCKOJbKY B LIEHTPE €ro XyJI0’KECTBEHHOTO MMpa BCETJa HAaXOJUTCS YEJIOBEK C €ro
IyXOBHBIMH TIOMCKaMH, BHYTPEHHUMH KpH3UCAaMU M CTpeMileHHeM K cBoboze. Jlns mucatens
TBOPYECTBO — 3TO HE TOJBKO ICTETUYCCKHUH aKT WM opMa BBIPAKEHUS XYI0KECTBEHHBIX HJICH, HO
npexae Bcero ¢uinocopckuit cnocod MPOHWKHOBEHHUS B TUIYOMHBI 4YeJIOBEYECKOro co3HaHus. Ero
MPOM3BEACHUS TIOATBEPXKAAIOT MBICIH O TOM, YTO JIUTEpaTypa CIIOCOOHA BBINONHATH POJIb
CBOEOOpa3HOM 1a00paTOpUH, T UCCIASAYIOTCS TallHbIE MEXaHU3MbI BHYTPEHHEH )KU3HU JTHYHOCTH.

AOmuKoB yacTo oOpamraercs K 00pa3y dYenoBeKa, OKAa3aBIIEroCs B COCTOSHUU JTYXOBHOTO
kpusuca. Ero repou He Bcerma OOpIOTCS ¢ BHEIIHUMHU OOCTOSATEIHCTBAMH — Yallleé BCETO OHHU
MOTPYXEHBI B MPOTUBOPEUHUsST COOCTBEHHOTO «s1». MIMEHHO B TakhMe MOMEHTBHI TBOPUECTBO JJISI HHX
CTAaHOBUTCS HHCTPYMEHTOM TO3HAHMsI UCTUHBI U CIIOCOOOM COXpaHEHUs BHYTpeHHEH 1eaocTHocTH. B
noBectu «llapacam matioanvly aBTOP BBICTPAWBAET MOBECTBOBaHKE B (hopMe HUI0COPCKOTO ITUaora,
I7Ie OJIMH TepOil BOIUIOMIAET PAIMOHATBHOE, MHTEJUICKTYaJlbHOE HAuyano, a JIPYrol OJUIIETBOPSIET
COMHEHWSI, TPEBOTH M KPU3UCHBIC MEPEKUBAaHUSA. JTa XyIOKECTBEHHAs: (popMa IMO3BOJISET IMOKA3aTh,
YTO BHYTPEHHUH MHUpP YeEJIOBEKAa HEBO3MOXHO TOHATH 0Oe3 oOpamieHus K TBOPYECKOMY
CaMOBBIPAKEHUIO, K JHAJIOTY HE TOJIBKO C 00IIECTBOM, HO M C CAMUM COOOI.

HemanoBaxkHoe MecTo B mpo3e AOAMKOBa 3aHUMAeT CUMBONMKA. B mpousBenenuu «Ox Koa»
aBTOp UCHOJBb3YyeT MeTadopy «UyKOM pyKu» Kak OTpa)KCHHE I10/ICO3HATEIbHBIX CTPaxoB U
BHYTPEHHUX MpoTuBopeuuil nuuHoctu[1,346]. 3mech XyHdokKecTBEHHBIH 00pa3  CTaHOBUTCS
¢buI0cOPCKUM CUMBOJIOM Pa3ABOCHHOCTH YE€JIOBEUYECKOM MPUPOIBI, JEMOHCTPUPYS, YTO BHYTPEHHUMN
MUp MOABEPKEH HE TOJIHKO OCO3HAHHBIM, HO U UPPAIMOHATBHBIM CHJIaM. AHAJIOTUYHBEIM 00pa3oM, B
pomane «Kapaviny MOTUB JOPOTH CUMBOJIU3UPYET MOUCK CMBICTIA M KU3HEHHOTO MpeAHA3HAUYCHUS, a
TeMa OJWHOYECTBA IMOMYEPKUBAET TPYIHOCTb TAPMOHHMH MEXIY JIMYHOCTHIO M oOmiecTBoM. Takue
XYIOKECTBEHHbIE TMPUEMBI IOKa3bIBAIOT, YTO TBOPYECTBO AOAMKOBA BBIXOAWT 32 paMKU
TPaJUIIMOHHOTO MTOBECTBOBAHUS U MIPEBPAIIACTCS B CPEACTBO PUITOCOPCKOM PEIICKCHH.

Baxxnoii cocraBmnsronieit punocodun A6aukoBa sBiIseTcs uaes cBo6oapl. Ero mepcoHaku vy
BO3MOXXHOCTh BBIUTH 3a TMPEACIbI COIHMAIBHBIX OTPAaHWYCHHMA, MPEOJ0JICTh TABICHHUE TPATUIUN U
OOIIECTBEHHOIO MHEHHMS. B 9STOM KOHTEKCTE TBOPYECTBO TMPEJCTACT KakK akT JyXOBHOTO
OCBOOOKIECHUS, TJE€ YEJIOBEK 3aHOBO KOHCTPYMPYET CBOE «sI», OTKPBIBAET HOBBIE TPaHULIbI
BHYTPEHHEro ombiTa. Uepes STOT MOMCK MHcCATeNh MOJYEPKUBAET, YTO HCTHMHHOE CYIIECTBOBAHUE
BO3MOXXHO TOJIBKO TOTJa, KOIJa JINYHOCTh COXpaHSET HE3aBUCHMOCTb M IIPABO Ha COOCTBEHHOE
MHpOBO33peHue[2,156].
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[Ipo3a AOnukoBa MHTEpecHa TEM, YTO COYETAeT B ceOe HalMOHAJbHBIE U YHHBEpPCAJbHBIC
Hayasa. C OOHOM CTOPOHBI, €ro TNPOM3BEIACHUS YKOPEHEHBI B Ka3aXCKOM JEHCTBUTEIBHOCTH,
OTpakaloT MMPOBO33pPEHHE Hapo/aa, CHUMBOJUKY M MEHTaJbHOCTb. C Jpyroil CTOPOHBI, OHU
MOJHUMAIOT SK3MCTEHIMAIbHbIE BOIPOCHI, KOTOPBIE JETAa0T €ro TBOPUECTBO OJIM3KMM K TPaJULMH
MUpPOBOH (unocodckoit murepaTypsl. [lonck cmbicna )KU3HU, IPEOIOJIEHUE OTUYKIEHUS, CTPEMIICHHE
K TOMJUHHOCTH — 3TH TeMbl cONMXKaOT AOAMKOBA C HIECSIMHM 3K3UCTEHLHUAIUCTOB, OJHAKO OH
UHTEPIPETUPYET HUX B paMKaX Ka3axXCKOW KyJIbTYpHOH TpaaulMM, 4YTO NpPHIAEeT €ro IMpose
CaMOOBITHOCTh M OPUTHHAIBHOCTB[3, 560].

Takum oOpasom, TBopuecTBO B mpo3e T. AOIMKOBa SIBISETCS HE TOJBKO XY/I0)KECTBEHHBIM
MHCTPYMEHTOM, HO U (pri10co(cKoit OCHOBOI HMccieloBaHUs BHYTPEHHEro Mupa. Uepe3 CHMBOJIUKY,
MICUXOJIOTU3M, BHYTPEHHHH MOHOJOI M (UIOCOPCKHE TUANOrM MHUCAaTeNb OTKPBIBAET YUTATEIIO
CJIOXKHYIO U IIPOTUBOPEUYMBYIO MPUPOAY uesnoBeka. Ero mpousBeneHus AOKa3bIBalOT, YTO JIMUTEpATypa
CHOCOOHAa  BBIMOJHATH (QYHKIHIO (UIOCOPCKOro TMO3HAHMS, TIOMOras 4YelOBEeKY OCO3HAaTh
COOCTBEHHYIO JYXOBHYIO CYIIIHOCTh, HAUTH MyTh K CB00O0/1€ U TaPMOHHH.

B 3akiouenue MOXXHO cKa3aTh, 4TO Mpo3a T. AOGIHMKOBa — 3TO HE MPOCTO XYAOKECTBEHHBIN
TEKCT, a (uiocodckass MenuTalMs O UEIOBEKE, €ro BHYTPEHHEW JpaMe M TOUCKaX CMBICIA.
TBOpYECTBO y HEro BBICTYNAECT KAK YHUBEPCAIBHBIM A3BIK, C IIOMOIUBIO KOTOPOTO BBIPAKACTCS
ryOuHa dYenoBeyeckod aym. MIMEHHO B 3TOM 3aKiIIOYaeTcsl aKTyalbHOCTh M 3HAYMMOCTH €ro
Haclequs, KOTOPOe MPOJOJDKACT OCTAaBaThCS LIEHHBIM HE TOJIBKO Ul Ka3aXCKOM, HO U AJII MHPOBOU
T'YMAaHUTAPHOM! 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.

122



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

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:
e Traditional Group: This group learned grammar using traditional teaching methods, such as
direct instruction and textbook exercises.
e 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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KACAHJABI UHTEJUIEKT HET'IBIHAEI'T UTHHOBALIIUAJIAP: MEKTEII
NH®OPMATHUKACBIH OKBITY IAFbBI /KAHA MYMKIHAIKTEP

Abouxapum Hypoan /laypenyno
AHHOTAIUSA

Makanasia ’xacaHapl UHTEIUICKTKE HET13/IeTeH KaHa TeXHOJIOTUsIap sl HHPOopMaTHKa cabarbiH
OKBITY/Ia TTalamaHy KoJaapsl TaagaHaabl. JKaHa TeXHONIOTHsIapAbIH O151iM Oepy JKyiecine acepi, OKy
Ma3MYHBIH JKEKEJNEHJIpy, OKYUIBUIAPABIH TaHBIMABIK KaOUIETTEpiH JaMbITy, MyFaliMIepIiH
oficTEMENIK MYMKIHIIKTEPIH KEHEUTY Mocenenepl KapacTeipbuiafbel. CoHAali-ak MEKTENTe OTETiH
uHpOpMaTHKa cabaFblH XAHFBIPTY JKOJIBIHAAFBI HETI3r1 KeAeprijiep MeH oJjapAbl eHCEepYAiH TUIMi
KOJIIaphl CUMATTalajbl. 3epTTey OapbIChIHIIa OTaHIBIK >KOHE XaJbIKapalblK TaKipuOenepre Moy
’KacaJblll, XKacaH bl HHTEJUICKTI OKBITY YAEpiCiHIe KOJIaHyIbIH 3aMaHayH OarbITTapbl aiKbIH/1AJIa bl

AHHOTANUA

B cratee paccmaTpuBaroTCS CIOCOOBI HCIIONB30BAHKS HOBBIX TEXHOJOTWH, OCHOBAaHHBIX Ha
UCKYCCTBEHHOM HHTEIJICKTE, B TMPENnoJaBaHud WHPOPMATUKU. AHATU3ZUPYETCA BIHUSHHUE JaHHBIX
TEXHOJIOTUH Ha cucreMy o0Opa3oBaHWs, WHIWBUAYAIU3AIUI0 YYEeOHOTO COJEp)KaHUs, DPa3BUTHE
KOTHUTHUBHBIX CIIOCOOHOCTEW Y4YaluXcs M PaCHIMPEHHUE METOJUYECKUX BO3MOXKHOCTEH YyUYUTENeH.
Taxke ONMHMCHIBAIOTCS OCHOBHBIC MPEISATCTBUS B MOJCPHH3AIMHM YPOKOB MH(DOPMATHKH B IIKOJEC U
s¢(dheKTUBHBIE MYTHU UX MpeoosieHus. B xoxe uccnenoBanus ObUT MPOBEAEH 0030p OTEYECTBEHHOTO U
MEXTYHAPOJHOTO OIbITa, a TaKKe OINpEJCICHbBl COBPEMEHHBIC HAMPaBICHUS TPUMCHEHUS
HCKYCCTBEHHOT'O MHTEIIJIEKTa B y4eOHOM TpoIiecce.

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 ce3mep: JKacannmbl WHTEIEKT, WHHOBalMSUIBIK OKBITY, IUGPABIK OimiM  Oepy,
MeJarorukablK TEXHOIOTHUsIIAP.

Heri3ri epexesiep. 3eprreyne KacaHIbl WHTEIUIGKTKE HETI3JEIT€H HWHHOBAIMSIIBIK
TEXHOJIOTUSUTAPABIH, MEKTell HWH()OPMATUKACHIH OKBITYyFa BIKHAIBI KapacThIpbUIIbl. Herisri umes —
OimimM Oepy yaepiciHe JKacaHIbl MHTEIUICKT KYpaJJIapblH €HT13y apKbUIbl OKYIIBIIAPABIH MTOHTE JETCH
KbI3BIFYIIBUIBIFBIH  apTTBIPY JKOHE OUTIM camachlH JKakcapTy. HoTmxkeciHae, OKBITyIa JKeKe
TpaekTopusiap Kypy, MpaKTHKaJbIK JaFIbUlapAbl JaMbITy JKOHE MYFalIMHIH  KYMBICHIH
OHTaMIaHABIPYy MYMKIHJIIKTEP1 aHBIKTAJIJIBL.

Kipicne. [udpasik TexHOMOTHSIap KAPKBIHIBI 1aMbIT jKaTKaH 3aMaH/ia 011iM Oepy canachbiHaa
xacauabl uHTeIUIeKTiH (OKUW) onmeyerin TuiMal maimanany e3eKkTi Mocene Ooybin oTelp. By 3eprrey
MEKTenTeri HHpOpMaTHKa MOHIH OKbITya YKa3aHbl 3UAT HETi31HAET1 HHHOBAIMSIIAPIBIH KOJJAHBLTY
MYMKIHJIIKTE€piH aHBIKTayFa OaFbITTaJIbI.

Kacannpr uaTemnexkt (OKM) TexHonorusiapsl agam3aT OMIpiHIH OapJibIK cajajlapblHa CHI,
OJIapBIH KYMBIC iCTEYy TocinaepiHn TyOereini esreptin kemexni. bimim Gepy xyifeci ne Oy ypaicTeH
ThIC KaiFaH >KOK. JKacaHOpl WMHTEIJIEKTI MaiiamaHy MEH eHri3y Typil canainapia, COHBIH IIIiHJe
uHpopMaTrka OirimMiHae e ToHKepic kacaabl. Ludpiasik 3aman OitiM Oepy xylieciHe kaHa MIHACTTEP
KOWIbI. Ocipece, Mekrtenteri wmHpopmarnka mnoHi — IT camaceiHga >KyMbIC iCTEHTIH Oojarmak
MaMaHJIapasl JadbIHAAyla HETI3ri pesiai aTKapbil OThIp. JKacaHIpl MHTEIJIEKT OCHI ©3TepicTepiH
0acThl KO3FaylIbl Kyl caHanaabl. JKacaHIbl MHTEIUIEKT TEXHOJOTHUIAPBIH OKY MPOIECiHEe KOJIJaHy
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OKYIIBUTAP/IBIH MIBIFAPMAIIBUIBIFBIH JJAMBITYFA, CHIHH OiJlay KaOlIeTiH apTThIpyFa jKOHE 9P OKYIIbIFa
KEKe TOCUIMEH OKBITyFa MYMKIH/IIK Oepei.

Kacanabl MHTEIIEKT — aJaMHBIH Oilylay, yilpeHy, HiemiM KaObuigay ChIHIbI KaOileTTepiH
KOMIBIOTEPIIIK JKYHenep apKbUIbl peTreyre OarbITTalfaH TEXHOJIOTUsJIap JKUBIHTBHIFBI. COHFBI
KBUIJApbl MAIIMHAIBIK OKBITY, TEPEH OKBITY XOHE TEHEPAaTHUBTI MOJENbICpP CHUSKTHI OarbITTap
KapKbIHB! AaMbIn >kaThip [1]. XKanmer XKacan el HHTEIIEKT TEXHOJIOTUSIApBIH O11iM Oepy Kyilecinae
KOJIJIaHy MBIHAJIal apTHIKIIBUIBIKTAp Oepeni:

e OKy TIPOIIECiH JKeKeNeHIIpy (aanTHBTI OKBITY);

e binim Oepy MaTepuangapblH aBTOMATThI Typ/ie Tajlay >koHe Oaranay;

e OKyIIBUTAPIBIH YATEPIMiH OaKbIIaY J)KOHE O0IDKAY;

e Myramimre 9IicTeMeIIiK KOMEK KOPCETY.

3eprrey 2025 KbUIIBIH HaypbI3-MaMbIp alyiapbl apaibiFblHAa AJIMAThl KalachbIHIAFbl OipHere
xKanmel OutiM  OepeTiH MekTenTepae >Kyprizinmi. Ilpaktukanbik OemiMae wHGOpPMATHKA TOHI
MyFaniMaepi MeH 8-9-ChIHBIN OKyWIbUIaphl KaMThUIAbl. OKy MNpoLeciHAE KacaHIbl HHTEJUIEKT
Herizigzaeri wiatdopmanap (meicansl, ChatGPT, Google Teachable Machine) konmansuinbl. Jlepexrep
cayaiqHama, 0akpuIay jKOHE cyxOaT omicTepi apKbUTbl KUHAIAB. COHBIMEH KaTap OKYIIBLIAPIBIH OKY
yarepiMi MeH OeJceHunrine Tanmay kacaiaabl. OCBIHBIH HETI3iHAe MyFajimzepre WH(opMaTHKa
cabarblH OKBITY Ke3iHAe MbIHa JKacaHapl MHTEIJIEKT TEXHOJOTHSUIAPBIH KOJJaHyFa OOJaThIHBI
anTeuLbl. Onap:

Chatbot. Byn >xacaHapl MHTEIICKT Heri3iHzaeri Oaraapnamainblk skyde. On agaMHBIH TUTIH
TYCIHIIN, CypaKTapra jkayanm Oepeil »oHE OpTYypil TamnchlpMalapabl OpbIHIAAW anagsl. bimim Oepy
canachiHa chatbot oKymbUIapra KOMeK KepceTyre, aknapar Oepyre apHajaFaH KOJDKETIMI1 )KOHE YHEMI
YKYMBIC ICTEUTIH BUPTYaJJIbl aCCUCTEHT PETIH/IE KbI3MET ETE/Ti.

AKbBLIABL OiiM Oepy TexHosorusiiapsl Squirrel Al, Knewton. Byn ekeyi OKyIIBIHBIH
JieHreiline Kapail oKy TaIrcslpMajapblH TaHaan Oepeni.

Squirrel Al - Keitaiina skacanraH, j>kacaHIbl WHTE/UICKT KOMETIMEH OKYIIbLIAPbIH OiaiM
JeHreiliH jkeke Oaramnam, COFaH COMKeC OKbITY OarjapiiaMachlH YCHIHATBIH aJalTHUBTI OKBITY
mwiardopmacst [2].

Knewton - AKIII-ta KypbUIFaH, OKYIIBIHBIH OKBITY CTHIII MEH KaXXETTITIKTEPiH €CKepil, OKY
MaTepHaIIIapPBIH KEKEJICH I Pill OEPETIH aAaNTUBTI OKBITY TEXHOJIOTUSACH [3].

Baranay xyiiesepi. ABTOMaTThl TYp/I€ TECT HOTHXKEIEPIH TEKCEPIIl, capanTaMa »*acail anajsl.
byn - Oimim Oepy canaceiHnarbl skacaHabl uHTEIUIeKT (PKIM) TexHomorusuiapeiHblH Oipi. MyHnait
KyHenep OKyLIbUIAPAbIH OPbIHJIAFaH TECT TallChlpMaJlapblH HEMECE €MTUXaH )KYMBICTapbIH aBTOMATThI
Typae Oaramaiiapl >koHe Tanmmaiabpl. OnapAblH HETI3T1 apTHIKIIBUIBIFBI — MYFATIMHIH YaKbIThIH
yHeMey, Oarajay MpoLEeCiH KeAeNAETY KOHEe 00BEKTUBTIIIKTI KAMTaMachl3 €Ty.

Taourun tisgepai enney (Natural Language Processing, NLP). byn Texnonorus MoTiH
TYpiHZErl ’kayanTapbl TajjayFa MYMKIHIIK Oepeai. Mblicanbl, 3cce, alllblK cypakrapra OepiireH
KayanrTapael Oaranay YOIiH KoigaHbpUTafgsl. JKacaHIbl WMHTEIUIEKT JKyHeci jKayanThlH Ma3MYHBIH,
IpaMMAaTHUKAJIBIK KYPbUIBIMBIH, JIOTUKAJIBIK TYTACTHIFBIH CaparTai ainasl.

Mamunanbik OKbITY (Machine Learning). baranay >xyiienepi OKyIIbUIapIbIH Kayarl
YJITLIepiH TeKcepill, onapra O0ara Kos anajabl. by Tocia KyHeHiH JaIiri MeH TUIMIUTITIH apTThIpaibl.

KomnbroTtepaik kepy (Computer Vision). Erep tect tanceipmachl Komka3da HemMece Cyper
TypiHzae OoJica, KOMIBIOTEPIIIK KOPY TEXHOJIOTHUSACHI apKbUIbI )Kyie jKayanrTapisl CKaHepliel, TaHU
ayajpl.

Koa xa3yasl yiipererin Kacanabl MHTeNJIeKT Kypaaaapsl. Kasip jxacaHibl MHTEIEKT
TEXHOJIOTHSUIAphl OaFjapiiamMaiiay TULIEpIH YHPEHYy MEH KOJ JKa3zy YHAEpICIH JKEeHUIIeTyre, opi
tuimaipex eryre kemekrecenai. Code.org, Replit cuskTsl niardopmanap OKymibulapra KO JKa3yJbl
yilpereni *oHe oJapAblH Ka3faH OariapiamMalapblH aBTOMATThl TYyple Tajjam, Ty3eTylaep MeH
YCBIHBICTap Oeperi.

Code.org - mMekTen OKymbUIapbl MEH OacTaymibl OarnapiamMaiaylibliapra apHaIFaH TaHbIMAJ
oHnaiiH mnatdgopma. MyHpa opTypiai JAeHreineri Oarnmapiamanay KypcTapbl MEH HHTEPaKTHBTI
cabakrap ycoiabuianbl [4]. Code.org miaTdopMackiHIa OKYIIbLIAP:
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¢ Ko sxa3ybIH HeTi3T1 YFbIMAAPBIH YilpeHeai;
¢ VIHTEepaKTHBTI KATTHIFyJIap apKbUIBI JJOTMKA MEH aJlTOPUTMAEPAl MEHTepe/i;
e [Iporpammarnay TijaepiHiH HEri3AepiMEeH TaHbICAIBI.

Code.org mnnatdgopmaceiHIa KapamnalblM JCHIeHAeri jkacaHAbl MHTEUIEKT JJIEMEHTTepl
KOJIJIaHbUIAbl. MEBICAlIbl, OKYIIBIHBIH Ka3FaH KOABIHBIH CHHTAKCHCIH TEKCepim, KaTteiep Oolca
xabapiaipl. Oenrii Oip TarchIpMaHbl OPbIHAAY KE31H]1e THIM/II KOJIJap YChIHAIBI.

Replit :xone onbiH Ghostwriter kypaabl. Replit - Oysn BeO-HerizmesnareH Oargapiamaray
optacsl (IDE). On xox >ka3ynsl KbuiiaM opi bIHFainbl eteai. Replit-tig Ghostwriter gen artanaTbiH
KypaJibl OarmapiiamMaiay Ke3inae OuTiM ayIbliFa Hemece OarmapiraManayiibiFa KeMeK kepceresi [S].

3epTTey HOTIDKECIHAE JKacaHIbl HMHTEUIEKT KYpalJapblH KOJJaHy OKYLIbUIAP/bIH
MHPOpPMATHKA TIOHIHE KBI3BIFYIIBUIBIFBIH APTTHIPBIN, OKY OCJICeHAUTIIrT MeH TYCiHy [eHrediH
KaKCapTaThbIHbl aHBIKTANAbL. JKekenereH TamncelpManap Oepy, BHU3yal[bl TYCIHAIPY XKoHE Kepi
OaiiJlaHbIC MYMKIHAIKTEpl OKBITY yHAepiciH Thimai eTti. JlereHMeH, IIBIH MoHiHE Kejcek JKacaHnbl
MHTEJJIEKT TEXHOJOTHUIaphl MYFaliMAl alMacThlpMa ajiMalThIHBIHA Ke3 >keTTi. KepiciHiie OHBIH
KYMBICBHIH KCHUIIETIN, IIbIFAPMAIIbUIBIKIICH alfHAIBICYFa MYMKIHIIK OepeTiHi gonenneHai. Myraiim
JKacannpl MHTEIUIEKT YCHIHFaH JEpEKTep HeTi3iHIe OKYIIbIFa jkeke OarblT Oepeni. COHbIMEH KaTap
MYFaJIiM OKYLIbIHBIH TYJIFAJIbIK €PEKIIETIKTEPIH €CKEepil, bIHTAIaHbIPYLIbl POJI aTKapaabl. AJIIBIMEH,
JKacanzpl HHTEIUIEKT KyHenepi YJIKeH KeleMAeri MOJIIMeTTep Il JKblIaM eHJeN, Tanfai anaasl. by
MYFQIIMIe Op OKYIIBIHBIH OKY YJITepiMi, 9JICi3 JKOHE KYIITI >KaKTapbl Typajibl HAKTHI JKOHE TOJIBIK
aknapat 6epeni. Myraiim ocbl IepeKTep HETi31He OKYLIBIHBIH KeKe KaXETTUIIKTEpPiH €CKepill, OKBITY
CTpaTervsulapblH TUIMII OeMimuedl anaabl. JKacaHIbl MHTEIUIEKT TEXHOJIOTHSUIaphl OKYLIbLIApFa
apHaJIfaH OKBITY MaTepUaJIapblH XKOHE TallChIpMalap/bl KEKeJIeHIpyre KeMeKTeceai. Al MyFaaim
OYJ1 YCBIHBICTApAbl TAlaIaHbII, Op OKYIIbIFa HaKThl OareiT Oepeni. ConbiMeH KaTap JKacaHabl 3UST
TEXHOJIOTUSIaphl KYH CalblH KaWTaJllaHaThIH JKYMBICTapibl aBTOMATTaHAbIpaAbl. MbICalbl, TecT
KayanTapblH Oaranay, OKyIIbUIapbIH TaIllChIPMalIapbIH JKYHelni Typae O0akpuiay *KOHE ONap/AbIH OKY
KapKBIHBIH €CEITey CHUAKTBI MiHAETTepl aTKapaasl. by myranimre 60c yakpIT 66:iM, OKyIIbIIIapMeH
TiKeJel KapbhIM-KaThIHAC )Kacayra, MIBIFapMaIIbUIBIK TalChIpMallapFa JKoHE KypJelli Teaarorukajblk
Mocenenepl menryre kedipek keHu1 Oemyre MyMmKiHAiK Oepeni. Ockl opaiina, JXKacaHabpl HHTEIUIEKT
(OKW) TexHONOTHANIAPBIH MEKTEITE OUTIM Oepy JKyHeciHe eHri3y MoceneciHe ToKTaicak. JKana xyheHi
OimiM OafjapiamMachblHa €HTI3y — 3aMaH Taja0OblHaH TYybIHJAAFaH KaKeTTUlK. Amaiga Oys ynepic
OipkaTtap MaHbI3Ibl KUBIHABIKTAD MEH LIEKTeyJepre Tam OOJbI OoThIp. bys keneprinep/l menry yuiH
KEIIEH/I1 FEUTBIMH-TIEarOrUKAIIBIK, TEXHUKAJIBIK JKOHE HOPMATHUBTIK TOCIIT KAXKET.

TexHuKaNbIK HHPPAKYPBLUIBIMHBIH JKeTKIIiKCi3airi

JXKacaHapl MHTEIIEKTIHI €HTI3y[AiH aJFalllKbl IIApThl — TEXHUKAIBIK 0a3a. OKiHiIIKe Kapai,
KONTETeH MEKTENTepAe KaXEeTTI HHOPAKYPBUIBIM IKETKUTIKCI3. MoceleH, >KOFapbl  OHIMl
KOMITBIOTEPIIEP, TYPAKThl WHTEPHETKE KOJDKETIMIUTIK, KaKeTTI OarmapiiaMaiblK jkacakTamah By
Mocelle ayblT MEKTENITEePiHIe KU1 Ke3Aece i, HOTIKeCiHae OtiM Oepy Kyiecinae mudpiblK TEHCI3IIK
yiIFas Tycenl.

Myranimaep naiibiH emec

Kacanapl MHTEIJIEKTIMEH KYMBIC iCTEY VIIIH MYFaliMIepre )aHa Ky3bIpeTtep Kaxe. Omap
ANTOPUTMAIK oOWay, UUQPIBIK cayaTThUIbIK, JKacaHIpl WHTEIUIEKTI KypailapblH KOJJaHy MEH
uHTerpanusuiay Kabineri. bipak ka3ip MyFaimiMaepIiH KOmuIuiiri MyHIal TEXHOJIOTHsIIApMEH KyHeni
KYMBIC iCTeyre JalblH eMec. OUTKeHI oJapIbIH KeiOipi MyH/1ali OaFbITTa apHAWBl OKBITYJAH OTIETCH.
Bocoa JI.JI. xone Xennep E.K. ceiHIbI 3eprreyminepain eHOekTepinae JKacaHIpl WHTEIIEKTIMEH
YKYMBIC 1ICTeYAIH TeAaroruKajjblK MOJICIIH 931pJiey KaKETTUTIr alThUIFaH [6].

Kexke nepextepain Kayinci3airi :xoHe 3THKA MIceJiesepi

Kacanapl WHTENIEKTIHI JKyHenepi OKYIIbUIap Typaibl YJIKEH KeleMJIE KeKe AepeKTepi
KUHAUBI. MaceneH, OKy yiarepimi, MIHE3-KYJIbIK €pEeKIIENIKTepl, KbI3BIFYIIbUIBIKTaphlH. MyHnai
JepeKTepAl cakTay MEH eHJeyae nepOec AepeKTepii KOpray, STUKAIbIK CTaHIapTTaplbl cakTay aca
maHb3ael. GDPR (General Data Protection Regulation) ceIHIbI XaJIbIKapabIK epexkeriep 0Chbl MOCENeH1
perreiini. bipak kemrtereH emnepae, coHblH imiHae Kaszakcranma, mexTtentep Oyl CTaHmapTTapra
TOJIBIFBIMEH Caif Kelie OepMeti.
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Otuka macenenepi — JKacaHapl MHTEIUIEKT MIEIIIMIEPiHE TONBIKTAl CEHIN TaIChIpy, OKYIIBIHBI
Oaranayaarbl 9UICTTLIIK, allTOPUTMIIK KEMCITYIIUIIK CUSKTBI TYUTKIIACPAl KaMTHIbL. 3epTTeyIIIep
KW kypanmapblH maiiayianFaHga aJaaMmIblK Oakpllay MEH MYFaIIMHIH KOCIOM 3THUKAchl OipiHII
OpBIH/Ia TYPYBI KaXeT eKeHiH 0aca alTabl.

7KacaHnabl MHTe/JIEKTI JKylie/IepiHiH canmachl MeH CeHiMALTIri

Kacanapl HWHTEIUIEKT XKyWesaepi AYpHIC >KYMBIC ICT€y YIIIH ojlap camajibl JepeKTEpPMEH
yiperinyl kepek. Anaiiga keilbip Ourim Oepy munardopmanapblHia KOJAAHBLIATHIH aJTOPUTMIEP
CTEpPEOTUNTEPre HEri3/ieNyl HeMece Kare KOPBITBIHIBI *acaybl MyMKiH. COHBIMEH Karap >KacaH]Ibl
MHTEJJIEKT KYHesaepl yHeMi >KaHapThUIbIN, OeimMzenin OThIpybl THIC. OifTmece, oyiap ©3€KTUIIrH
JKOFaJTaJ(bl HEMECEe OKBITY CarachlHa Kepi acep eTei.

Kacanabpl MHTEIEKT TEXHOJIOTHSJIApPbIH MEKTen OuliM Oepy »KyleciHe THIMJl €Hri3y YIUiH
KOFapblZla alTBbUIFaH KUBIHABIKTapAbl €cKepy MaHbI3[bl. byn moceneni menry yuiiH OimiM Oepy
casicaTbIHBIH, MYFaTIMJEpAl JalblHay KYHECIHIH KOHE TEXHUKAJBIK MHPPaKYPBhUIBIMHBIH YHIECIMI1
namysl KaxeT [7]. Connaii-ak JKacanapl MHTEIEKTIHIH ATUKAJIBIK KOHE KYKBIKTBIK acleKTijepl YHeMi
FBUTBIMH JKOHE KOFaMJIBIK OaKplIaya OOoJybl THIC.

Bonamakra >xacannel uHTeIsIekT (JKUW) TexHonorusnmapel MeKTenTeri MHGOpMATHKA IOHIH
OKBITY/Ia JKaHa JEHI'eHTe KOTepil, OKy YACPICIHIH THIMIUIIT MEH TapThIMIBUIBIFBIH apTTHIPYFa 30D
MyMmKiHIik Oepeni. Toemenne kenemekre JKU-miH ochl MOHre BIKNAN €Tyl MYMKIH OipHEIe MaHBI3/IbI
OarpITTap YCHIHBUIAIBI.

JIbIOBICTBIK K9HE BU3YaJlIbl TAHY :KYlieJaepiH 1aMbITy

Kepy (visual recognition) >oHe ecty (speech recognition) TEXHOJOTHSIAPHI APKBLUIBI
OKYIIBIIAP/IbIH UHTEPAKTUBTI kKOHE TOKIpUOETe HEri3IeNTeH OUTiM aTyblHa JKOJI allbutabl. MbICabl,
OKYUIBIHBIH aWTKaH CYparblH aBTOMATThl TYpPAE TAaHUTBHIH >KOHE OFaH JaybICIIEH jkayan OepeTiH
Kylenep cabak OapbIChIHAA OKYIIBLIIAPIBIH KBI3BIFYIIBUIBIFBIH apTThIpalbl. byn ocipece epekie
OLTIMII K@XKET eTeTiH Oananap yIIiH eTe MaHbI3Ibl 00JIMaK.

Ieiimudukanus 371eMeHTTEPIiH eHri3y

['eiimudukanuss — OKy YIEpICIH OHBIH 3JEMEHTTEpl apKbUIbl KBI3BIKTHI €TIll YHBIMIACTBIPY
Tocim. JKacaHapl MHTEIUIEKT KOMEriMeH OKYIIBIHBIH Hporpecine Kapail OedimpeneTiH, JEHreWsiK
TarchIpMaap MEH Mapanarrap KYHeciH Kypy MYMKiH Oosanbl. Meicansl, Replit murargopmaceiagarst
Ghostwriter Kypanbpl OKYIIBIHBIH JXa3FaH KOJBI HETI3IHJE OFaH JAWBIKTBI KEHEC Oepim, MKETICTIriH
BIHTAJAHJBIPBIT  OThIpanbl [8]. Mynpmall Ky#lenep OKYIIBIHBIH MOTHUBAIUACHIH  apTTHIPHII,
MIBIFAPMAIIBUTBIK OWIAYBIH TaMBITYFa CETITIT1H TUT13€1I.

Ka3zak Tisinge coeisteiitin 2K kemekmisiepin a3ipJey

binim Gepy caachlHa YITTHIK T COMICHTIH HHTEUICKTYIbI KOMEKIIUIEPAiH 00IMayhl —
alitapipikrail mektey. COHIBIKTaH Ka3ak TUIAl OKYyIIbUIapFa apHanFaH JKacaHIbl WHTEIJIEKT 4aT-
00TTap MEH BUPTYyaJJIbl aCCUCTCHTTEp d3ipiey aca e3ekTi. MyHmail Kypainjap OKYUIBIHBIH TYFaH
TITiHAE ceWien, Kypaeli HH(OpMAaTHKa YFBIMIApBIH TYCiHAIpyre KeMmekTecedi. bynm — Timmik
TEHCI3/TIKT1 KOIOFa OaFbITTAIFaH MaHBI3IbI KaZaM.

Myragaimaepre apHajaran ’Kacanabl HHTe/UIEKTKe Heri3/IeJIreH dicTeMel ik Kypajijaap

WNudopmatuka MyfraniMaepiHIH >KYMBICBIH >KEHUIAETY MakcaTblHAA )acaH/bl WHTEIJIEKTKE
HETI3/IereH oflicTeMelik miardopMa »kacay — OOJIAIIaKThIH MaHbI3Abl OachIMIBIFEL. byn xyiienep
cabak KocTapIapblH aBTOMATTHI TYPJI€ YCHIHBII, OKYIIBUIAPIBIH OKY HOTIKEJIEpiHEe capanTaMa jkacarl,
Kail TakpIpbIITap/ia KUBIHIBIK Oap exeHiH kepcereai. COHBIMEH KaTap *acaHAbl 3USAT OKYLIbUIAP/IbIH
OUTIMIHIErl  ONKBUIBIKTapAbl  allKplHOAN, MYFajiMIe€ HakKThl  YCBIHBICTap Oepy  apKbUIbI
nuddepeHIManusIaHFaH OKBITY/IbI ICKe achIpyFa MYMKIHJIIK Oepei.

HNudopmaTuka cadarbIHbIH Ma3MYHBIH KaHAPTY

Bonamakra nHpopmMaTHKa MOHIHIH Ma3MYHBI J1a sKacaH bl 3USIT TEXHOJIOTUSIIAPBIHBIH J1aMybIHA
Kapai Oeilimzenyl KaxxeT. MacesneH, HeHpoxKeniyiep, MalluHAJIBIK OKBITY, TEPEKTEP/Ii OHJIEY, aITOPUTM
ATUKAChl CUSKTBHI TaKbIPHIITAP/bl MEKTEN OaFiapiaMachlHa Ke3eH-Ke3eHIMEH eHri3y KaxetT [9]. byn
OKYUIbIIap/bl TEK KOJAAHYIIBI eMec, Oosaniak TeXHOJIOTHsl JKacaylibl PEeTiHEe TOpOuesneyre CenTirin
THUT13€1.

HNHKI103UBTI K9He KoKeTiMI Oi1iM Oepy
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JXacaHapl MHTEIIEKT TEXHOJOTHSUIAPHI €peKie OUTIMAI KaXXeT eTeTiH OKYIIbUIapFa Jla TeH
MYMKIHIIK Oepy ymiiH THiMAI Kypan Oona ananel. Jlaybicmen OackapbliaThiH, OeiiMenreH
uHTepdencTep MEH WHTEUICKTYalabl OKY IutargopMaiapbl Kepy HeMece eCTy KaOljaeTi MIeKTeyi
OanmanapaplH MH(QOpPMAaTHKa TOHIH MEHrepylH JKeHinaeredli. byn OarbITTarbl 3epTTeyjiep MeH
obanmapIpl MEMIICKETTIK JeHreine Kommay Kaxer. JKorapblaa atanFaH TEepCIeKTHBANIAp YKacaHIbl
MHTEJJIEKTIHIH MEKTeN WH(GOPMATUKACHIH OKBITYAAFbl POIIiH *aHa JCHreire KeTepyre Heri3 0oiabl.
bipak Oys1 MyMKIHAIKTEP/1 ICKE achIpy YLIIH:

o MeMmJiekeTTiK JeHreiiie HHGPaKypPbLIBIM MeH KaAPJIbIK JaiibIHABIKKA HHBECTHLIHMS Cally;

 Kazax Tinmingeri uudpisik 611iM 6epy pecypcTapbiH KOOeHTy;

o Myranimzepre apHanran JKacaHAbl 3UAT TeXHOJOrHsIapbl 0olbIHIIA y3aiKci3 OiniM Oepy
KYpPCTapbIH €HTi3Y;

e XXacaHapl MHTENJEKT KYpajJapblH KOJJAHY Ke3iHJEe J3THKAJBIK JKOHe KYKBIKTBIK
HOPMAJIap/bl HAKTHUIAY KaXKET.

CocplH XacaHapl 3MAT TEK OKBITYAbl aBTOMATTaHABIPY Kypajbl FaHa emec, OlriM 0Oepy

Ma3MYHBIH KAHFBIPTY MeH TYJIFaHbI JaMbITY TeTiriHe aifHaIa bl

AJIBIHFAH HOTHKEJIEp JKacaH Ibl HHTEJICKTTIH MEKTENl WH(POPMATUKACHIH OKBITYIa THIM/I Kypal
Oojia anmaTbIHBIH KepceTTi. byn OiumiM anymbuiapiablH Jkeke KaOuleTTepiHe OeHiMIENTeH OKBITY
MYMKIHIITIH apTTBIPBIN, MYFaliMAEp YILIIH YaKbITTBl YHEMAEHIl. 3epTTey KOPBITHIHIbLIAPHI
XaJIBIKApAIIBIK TOHKIpUOETEpMEH CoiiKkec Kelnemi, oacipece HUPPIbIK OimiM Oepy muaTdhopmanapbiH
KosigaHy OarbIThiHAa. bonamakra KW TexHomorusuiapslH oKy OaraapiaMachlHa JKYHell Typae eHrisy,
MyFaJIiMJIEpre apHaJFaH OKBITY KypCTapblH YHBIMIACTBIPY XKOHE Y3aK MEP3IMJi dcepiiepiH 3epTTey
MaHbBI3I6I O0IMAK.

Xacanapl MHTEIUIEKT TEXHOJIOTHSIApbl MEKTeN HMH(OPMAaTHKAachlH OKBITYAAa JKaHa
MYMKIHJIKTepre KeH o amaapl. Omap TeK OKy YIepiCiH JKEHIIAETIN KaHa KOoWMal, OKBITYIbIH
THIMJUIITIH apTTBIPYFa, OKYIIBLIAPIBIH 1epOeC OKY TPACKTOPHUSACHIH KYpYyFa, MyFAIIMHIH 9J[ICTEMETIK
MYMKIHIIKTEepiH KeHeWTyre bikman eteni. ConbiMeH Katap, KW TexHomorusuapbl OKy OapbIChIH
Tangayra, OakpUlayFa >XoHE OoJDKayFa MYMKIHIIK O€peTiH HWHTEJUICKTYalJbl JKYHelepJl eHTi3y
apKbUIbI OKYIIIBl MEH MYFaJIIM apachIH/aFbl ©3apa OalIaHbICTHI HBIFAMTA TYCEI.

Anaiina Oy1 TeXHONOTUsIap/bl Oi1iM Oepy yaepiciHe TOJIBIKKaHAbI €HT13y OipKaTap MaHBI3IbI
mapTrapra OaimaneicTel. EH  angpiMeH, TEXHUKAIBIK WHPPAKYPBUIBIMHBIH SKETKUIIKTUIIr, SFHU
MEKTENTEPIH >KOFapbl JKbUIAAM/IBIKTEl HHTEPHETIICH, 3aMaHayl KYPbUIFbUIAPMEH KaMTaMachl3 eTilyi
— TaOBICTBIH HEri3ri kemim. EkiHImmigeH, memaror kagpiapAbl Jaspiay MEH Kaita naspiay sKyleciH
KAHAPTY, MYFaJlIMIEpAIH >KacaHAbl HHTEJUIEKT TEXHOJOIMSAJAapblH TYCIHIN, OJapAbl MaKCaTThl
KOJIJaHyFa JaibiH 00ybl aca MaHeb! [10]. YmriHmigeH, xeke JepeKkTepIiH Kayinci3airi, STHKAIBIK
HOpMaJIap/Ibl CaKTay >KOHE JKAaCaHJIbl MHTEIUIEKT JKYHEIEepiHiH CEeHIMIUIIT MEH OIUIIITNIH KaMTaMachi3
€Ty MaceJenepi 1€ Ha3apaH ThIC KaJIMaybl THIC.

JKacanapl MHTEINIEKT KYpajJAapblH THIMAI KOJJaHy — Kail FaHa TeXHMKaJBIK XKETICTIK eMec,
Oy 3amanaym OimiM Oepy dunocodusceiHbH Oip Oeiiri. SFHU, OKYIIBIHBIH IIbIFAPMAIIBUIBIK
KaOUIeTIH JTaMbITy, CBIHM OWJIAYBIH >KETUINIPY, MpOOJIEMaHbl IICITy JaFAblIapblH KAJIBIITACTBIPY —
JXKacanpl 3uAT HETI31HAE KY3€ere acaThblH )KaHa Ma3MYHHBIH ©3eTi 00JIMaK.

Connpikran JKacaHapl MHTEIEKT TEXHOJOTHSUIAPBIH JAYpPHIC >KOHE MakcaTThl MaiijajaHy
apKpuIbl 013 Tek IUQPIBIK opTara OediMmuenreH OuliM Oepy >KyileciH emec, OoJamiak MamMaHHBIH
TYIFaJIBIK QJICYeTIH allyFa OarbITTalFaH *aHa (opMaTTarbl MEKTEI OUTIMIH KaJbIITACThIpa allaMbl3.
byn e3 keserinme KaszakcTtanHbIH HUQPIBIK TpaHchopMamus IdyipiHae Oocekere KaOUIETTI yprak
TopOueney MiH/eTiHe TiKeJeH xayarn Oepei.

3epTTey OapbIChIH/IA JKAacaH/Ibl MHTEJJIEKT HET131H/Ier1 HHHOBALMsIap MEKTEN MH(OPMAaTUKAChIH
OKBITY/IBl AHFBIPTYFa aWTapibIKTall yjiec Koca ajaThlHbl JosesieHal. JKacaHzpl 3USAT Kypajigapsl
OKYUIbIJIAPJbIH TOHI€ KbI3BIFYLIBUIBIFBIH apPTTHIPBIN, OUTIMJI JKEKeJereH TpaeKTopus OoWbIHINA
MeHrepyre MyMKiHZIIK Oeperni. bys Tocia MyFaniMHIH KYMBICBIH JKEHIJIIETIN, OKY MPOLECIH MKEeMIi
xoHe Thimal ereni. CorapikTan JXKacaHpl MHTEIUIEKT TEXHOJOTHUSIIAPBIH O11iM Oepy )KyleciHe Ke3eH-
KE3€HIMEH €HT13y — OoJamakka OarbITTaIFaH MaHbI3IbI KaJIaM.
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CEHCOPHAS MHTET'PALIUSA V1A THINEPAKTABHBIX JETEM 1,5-3 JIET:
HOAPOBHBIU ' ITO YCIIOKOEHHWIO HEPBHOU CUCTEMbI
C YYETOM BAKHBIX MEJUIIMHCKHUX OI'OBOPOK

Anumobaesa Anua Epxcanoena

['unepakTUBHOCTh Maliblllla — 3TO YAacTO He MpobiieMa MOBEACHUs, a npobdiiema 00padoTKu
omrymenuii. FEro wHepBHas cucrema (HC) nubo meperpykeHa CHTHajIamMu  H3BHE
(TUIIepYyBCTBUTEIBHOCTD), JIN00, HA000POT, desperately umer ux (rMMOYYBCTBUTENBHOCTD). Ero Mo3r
MOXO0X Ha TMEPErOSHEHHBIN e-mail AIMK, KOTOpBIi He MOXKET pacCOPTUPOBATH BXOJSIIME MUCHMA.
3anaya ceHcopHoi unterpanuu (CH) — HaBecTH MOPSAIOK B ATOM AIIUKE, YCTAHOBUTH «QUIBTPH) U
MOMOYb MO3TY MPaBUIBHO 00pabdaTeiBaTh HH(OPMAIIHIO.

KpuTnuyecku BaskHbIii MOMEHT: CEHCOPHAs Neperpy3ka Kak CHMIITOM

[pexne ueM yriyOnsaTbes B METO/BI IOMOLIH, KpaiiHe BasKHO MOI4YePKHYTh, YTO BhIPAKCHHbIE
CEHCOpPHBIEC HAPYIICHUS U TUIEPAKTUBHOCTH MOTYT OBITh HE MPOCTO MHIUBUAYAJIHLHONH OCOOCHHOCTBHIO
TEMIIEPAMEHTA, a CAMIITOMAMHM WJIM CJIeICTBHEM PA3JINYHBIX COCTOSTHMI H 3200/1eBaHMI.

K HuMm oTHOCATCS:

e PaccrpoiictBo ayrucrudeckoro cnexkrpa (PAC): Hapymenue CeHCOpHOMl MHTErpanuu
SIBJISIETCS. OJTHUM M3 KIIFOUEBBIX JIMATHOCTUUECKUX KPUTEPUEB.

e Cunapom pgedpunura BHMMaHuss M runepaktuBHoctH (C/ABI'): Yacto coueraercs ¢
ceHCOpHBIMU seeking-moBeieHueM (ITOMCKOM OIIYIIECHUN ).

e TpeBoxxHbIE paccrpoiicTBa: [locTossHHOE COCTOSIHUE  TPEBOTHU lowers opor
YyBCTBUTEJIBHOCTH, Jiejasi JII0Oble CTUMYJIbI HEBBIHOCUMBIMH.

o [locnencrBus nepunaranbuoro nopaxkenusi HHC (ITMHC), ponoBsix TpaBM, TUITOKCHH.

o HeBposioruueckue 3aGojieBaHusi 1 reHeTuyeckue cuuApoMbl. [loyemy 3T0 Tak BakHo?
[IoToMy YTO CEHCOPHO-UHTErpaTHBHAS TEPAaNMs SIBJSETCH MOIIHBIM METOAOM KOPPEKLUHMH, HO
OHA He 3aMeHsieT Heo0XOAMMOCTHM IOCTAHOBKH TOYHOI0 /[MAar{Ho3a M [Jpyrux BH/IOB
BMeLIaTeIbCTBA. B psije ciyyaeB oHa JODKHA paboTaTh B KOMIUIEKCE C:

o HeBpoJiornyeckoii koppekuuei (Ha3HaAYEHHONH BpauOM-HEBPOJIOTOM).

e 3aHATHAMM C JIOTOIEeI0M-1e(PeKTOI0rOM.

o AnantuBHoi pu3KyJIbTYpOil (APK).

e B TsKeabIX MJIM CJI0KHBIX CJAYyYasiX — ¢ MeAUKAMEHTO3HOM Tepamnueil, KOTOPYIO MOMKET

HAa3HA4YUTh TOJBKO Bpad.
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BoiBoa: Eciam Bbl Ha0/101aeTe y pe0eHKAa CTOWKHE, BbIPasKeHHbIe MPU3HAKH CEHCOPHOI
NMeperpy3Kku WIN MOMCKA, KOTOpble 3HAYUTENbHO 3aTpyaHsiorT ero daily life (moBcegneBHyro
’KM3Hb) — IUTAaHNE, COH, O0IICHNE, — MIEPBBIM LIATOM JOJIKHA OBITh KOHCY/JIbTALMS Y HEBPOJIOra
W/WIH NCHXHATPA ISl HCKJIIYeHHMs WIH NOATBep:kAeHHs Oosiee complex cocTosiHMH H
COCTABJICHUS] KOMILJIEKCHOT'O IIJIAHA MOMOIIIH.

Jeranbublii Mexanu3Mm Baussius CU: nouyemy 310 paGoraer?

1. BectuOy.isipHasi cucteMa (paBHOBecue M ABUKeHUe) — «[J1aBHBIA JHpHKepP»

e Yto 310? PenienTopsl BO BHYTPEHHEM YX€, pEarupyrollde Ha [BHKEHUE TIOJOBBI, CHIY
TSKECTH, YCKOPEHHE M TIOJIO)KEHHE Tella B IPOCTPAHCTBE. DTO (YHIAMEHT MJs BCEX IPYrux
CEHCOPHBIX CHCTEM.

o [Ipobsiema y TUNepPaKTHBHOIO pedenka: Yacro BECTHOYIIsIpHAs
CUCTEMAa Hel0YyBCTBUTeIbHA. PeOeHOK He IMoJiyyaeT JOCTaTOYHO CHTHAjJIOB O TOM, TIJl€ OH
HaXOJUTCs, MO3TOMY OH HHCTHMHKTHMBHO MINET HX: KDPY)KHTCSA, IPBITaeT, pacKayuBacTCs, IalaerT,
MOCTOSTHHO O€XUT Oe3 1elu.

o Kak mbI Bo3eiictByeM (KoHkpeTHbIe puMepbl):

o PackaunBaHme B ramake/Ha ka4deasx: MeajeHHble, pPUTMUYHbBIE JBUKCHUS BIEpEI-HA3a] —
YCIOKAMBAKOT HEPBHYIO  CUCTEMY. BbIcTpble,  BpalaTeibHble  JBWKEHUS  — TOHM3MPYIOT U
Oymopaxar. JlJisi THIEPaKTHBHOTO peOCHKAa Mbl HAYWHAEM C PUTMHYHOTO YKAuYUBAHUS IS
TOPMO>KEHUS U3JIMIIHEH aKTUBHOCTH.

o Ilpbikku Ha OatyTre/nuBaHe (opraHu3oBaHHble!): JlaroT MOIIHBIC, PUTMHUYHBIC TOJIYKH,
KOTOpbIE HJEAJIbHO HACHIIIAIOT BECTUOYNIAPHYIO CHCTEMY HYKHBIMU CHUTHaJaMH. MOMHO Jep)kaTh
peOeHKa 3a pyKH U IpUCeBaTh BMECTE C HUM, CO3/1aBasi KOHTPOJIUPYEMBbIN PUTM.

o Karanue Ha xuBoTe Ha OojbmiomM msiue (¢purdosie) Brmepena-Hazan: PeOCHOK BBIHYXIEH
HaIpsrath MbIIINBI KOpIyca A yJAEp)KaHUS pPaBHOBECHUS, OJHOBPEMEHHO IIOJy4yass MHTEHCHBHYIO
BECTUOYISIPHYIO CTUMYJISILIHIO.

e Pesyabrat: [locne 103upoBaHHOMN, CTPYKTYPHUPOBAHHON BECTHOYISIPHOW  Harpy3ku (HE
Xa0TH4YHOro Oera!) MO3r nojry4aeT 4YeTKUi curHai: «Bcé B mopsiike, Mbl ABHXKEMCS, HALIE IT0JIOKEHUE
3apuKcHpOBaHO». DTO MPUBOAMUT K HEMeIJEHHOMY YCIIOKOeHUI0. PeOCHOK «HACBIIAETCS» U MOXKET
nepenTH K 6oJiee CIOKOHHBIM UI'PaM.

2. IlponpuonentuBHasi cucremMa (TiIy0oKoe MBIIIEYHO-CYCTABHOE 4YYBCTBO) —
«YTHKEJICHHOE 01esJI0» 11 HEPBHON CHCTEMbI

e Uto 310? OmnryiieHnue oT MBIIII, CYCTaBOB U CBSI30K, KOTOPOE COOOIIAET MO3TY O TOJIOKEHUU

qyacTel Tena Apyr OTHOCUTENBHO IpYyra U O TOM, KaKO€ YCHJIME MbI PUKJIAIbIBAEM.
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o [Ipobema y runepakTuBHOro pedenka: Kpurnueckas HexBata 3TUX CUTHAJIOB. Teno 1mioxo
«OIIIYIIAETCS», €r0 TPAHULIBI PA3MBITHI.

o Kak mbI Bo3eiicTByeM (KoHkpeTHbIE IpUMepbI):

o «CrnaBuu»/«ByppuTo»: AKKypaTtHO 3akumaeM peOeHKa MEXIy IBYMsI JTUBaHHBIMH
MOAYIIKaMH WM TUIOTHO 3aBopayuBaeM B ofesiio (urpas!). [iry0okoe naBjieHHe — 5TO MOUTHEHIITHI
TopMmo3sinui curnan aist HC.

o Taxenass paodora: [Ipocuts pebeHka TMEepeHECTH TIKEIOBATYIO (HO TOCWIBHYIO) KHHTY,
TOJIKHYTB CTYJ K CTOJLY, HATPY3UTh €r0 MAJICHbKHI PIOK3aK Mapoi Mavyek KPYIbl U MOXOAUTH C HUM.

o Hoa3anme yepe3 TOHHENIM W3 CTYJAbEB, IOJ OJESJIOM, MeXAy noaymkamu. Jlemka wu3
TeCTA/MIACTHIMHA, Pa3pblBaHUE OyMaru, urpa ¢ TECTOM JJIsl JIENIKK — BCE ATO JAeT Harpy3Ky Ha
CYCTaBbI U MBIIIIIIBI.

o Macca:xk riny0okui, ¢ HaJaBlIUBaHUEM (HE IIEKOTKa!), MOKHO CIHENUaTbHOW MICTKOW st
CEHCOPHOM MHTETPaLHH.

e Pesyabrat: [IponpuonientuBHas AeATEILHOCTh — 3TO 0ajlaHC M ycnokoeHue. OHa OyKBaJIbHO
«3azeMisieT» pebOeHKa, MOMOraeT €My IOYyBCTBOBATh TPAaHUIIBI CBOErO TeEja, CHIKAET YPOBEHD
TPEBOTH U UMITYJIbCUBHOCTH. DTO CaMbIil OBICTpPHIN CIIOCOO MOMOYBL PeOEHKY MPUIUTH B ce0s BO BpeMs
HUCTEPUKH.

3. TakTuibHasA cucreMa (ocsizanmne) — «Hacrpoiika puabTpoB»

e Uto 310? Boctpusitrie mHpOpManmu yepe3 penentopbl KOXKHU (MPUKOCHOBEHHE, JIaBIICHUE,
TeMIieparypa, TeKCTypa, BUOparus).

o [Ipobaema y THNEPAKTHBHOIO pedenka: YacTo TaKTWIIbHASA
3aIMTa (TUIEPYYBCTBUTEIBHOCTD). JIerkue, HeOXKUJaHHbIe MPUKOCHOBEHUS MOTYT BOCIIPUHHUMATHCS
Kak OOJIG3HEHHbIE WU pasipaxkaroniye (0TCIoa UCTEPUKU TPU OJIEBAHWUHU, OTKA3 OT XOXKIACHUS
0O0CHKOM TIO TIECKY/TpaBe, N30UpaTeIbHOCTh B €11e). DTo eiie Oomnbie neperpyxaetr HC.

o Kak mb1 Bo3zeiictByem (KoHKpeTHBIE IpUMepbI):

o Hrpsl ¢ chimyyumu Matepuagamu: Kpymsl (dacomnb, TOpox, rpedka), KHHETUYECKUN MECOK,
BOJa, ruaporenb-mapuku. [lo3Bossem nepeceinarhb, 3aKanbBaTh PYKU, UCKaTh COPSITAHHbIE UTPYIIKH.
OTO0 aeT KOHTPOJIHPYEMYI0 TAKTUIbHYIO CTUMYJISIIHIO.

o IMaabuMKoOBBIE KPACKH, PUCOBAHUE HA MOJHOCE C MAHKON MIIK KPEMOM [Tl OPHUTHS.

o TakTwibHble KOPOOKM C Pa3HBIMH HAa ONIYIb MPEAMETAMH: IIUIIKH, TJIAJIKHE KaMYIIKH,
MOYAJIKH, IIETKH, TIePbS.

o Pabora ¢ TecTOM: HE TOJIBKO nmponpuonenuus, Ho U TAKTUJILHOC UCCIICA0BAHUC.
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e Pesyabrart: [locTerieHHO HepBHas cHUCTEMa TMPUBBIKAET K Pa3HOOOPA3HBIM TAKTHIILHBIM
cUrHasiaM, «(uiIbTpbD» HacTpauBaloTcsi. PeOEHOK mepecTaeT OCTpPO pearupoBaTh Ha 0e300uIHbBIC
IIPUKOCHOBEHUS U TEKCTYPbI, CTAHOBUTCSI MEHEE Pa3paKUTEIIBHBIM.

Kak BbicTponTh peskum aHs ¢ yuerom CH?

['unepakTuBHOMY peOEHKY HyXHa HE pa3oBasl Urpa, a pUTM H MPeACKa3yeMOCTb, B KOTOPYIO
BIIJIETEHA CEHCOpPHAs JAHETA.

1. ¥YTpo HauuHaercs ¢ «ooapsimein» CHU: Ipspkku Ha O6aTyTre (5 MuH), OBICTpBIC BpallleHHs Ha
o(rCHOM Kpeciie, Urpa B «CIIOHHKa» (X0p0a Ha pyKax, MOKa B3POCIbIA JEPKUT 32 HOTH).

2. Ilepen cnokoiiHBIMHU 3aHATHAMH (e1a, 3aHATHA) — «ycnokauBawias» CHU: «Conapuuy,
JIENKa, HOUIEHHUE TSKECTEH, pacKaulBaHNUE B TAMaKe.

3. Ilepen cHOM — TOJBLKO TOpPMO3silMe MeToAbl: [ TyOokmii Maccax, yKauuBaHHE,
3aBOpavYMBAHUE B OJI€SAJI0, YTEHUE KHUTH B KPOBATH MO/ TSKEIIBIM O/ICSIJIOM.

3akJ/oueHnue:

CeHcopHas MHTErpalus — 3TO HeBEPOSITHO 3PGEKTUBHBIN HHCTPYMEHT ISl TOMOIIU TUTIEPAKTUBHOMY
pebenky. OnHako ee NpPUMEHEHHUE JODKHO OBITh 0CO3HAHHBIM U Oe3omacHbIM. Obsi3aTeIbHAS
KOHCYJIbTAMA €O CHeNUAJUCTAMH (HEBPOJIOI, JProrepamneBT) — 3TO HE IEPECTpPaxoBKa, a
HEOOXOAMMBIN MEPBBIA 1Iar Ajs pa3pabOTKHU TPaMOTHON, KOMIUIEKCHOM CTpPAaTeruy pa3BHTHUS BAIIErO

pebenka, kotopast OyIeT YUYUTBIBATH BCE aCMEKTHI €r0 3/I0POBbSI.

137



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

TEOPUSA TPA®OB U EE IPUMEHEHUE B AHAJIM3E COIIUAJBHBIX CETEA

Boponxo Cogus
yuenuya 11 knacca
Hayuynwiii pyxosooumens: Heanoe U.H., yuumenv mamemamuxu

AHHOTANUA

B crathe mpencrtaBieH paclIMpeHHBI 0030p Teopuu TrpadoB U €€ NMPUMEHEHHUS B aHAIU3E
colMaJbHBIX ceTeil. PaccmaTpuBalOTCS OCHOBHBIE TMOHSTHS, METOJAbl M HPHUMEPHI HCIOIb30BaHUS
rpadoBBIX MOJIENIEH ISl M3Y4YEHUsSI CTPYKTYpPhI B3aMMOICHUCTBUI MeX 1y moib3oBarensimu. [TogpodHo
OIMHMCaHbI METO/BI aHAJIM3A COOOIIECTB, METPHUKH IICHTPAIBHOCTH M aJITOPUTMBI TIoHUCKa myTei. Ocoboe
BHHUMAaHUE yJIEIeHO MPAaKTUYECKUM IPUMEHEHHUSIM B peKiaMe, KuoepOe30macHOCTH U MEJIUIIMHE.

KitoueBbie cnoBa: Teopus rpadoB, cCOlMaNbHBIE CETH, aHAJIW3 JAHHBIX, BEPIIMHBI, pEOpa,
LEHTPaJIbHOCTh, KJIACTEPHhI, aITOPUTMBI.

AKTyaJIbHOCTD

B XXI Beke couuanbHble CETH CTajdd BaXKHBIM HHCTPYMEHTOM KOMMYHUKAIIMH, BIWsAS Ha
COLIMAJIbHBIE ITPOLIECCHI, NTOJIMTUKY, SKOHOMHUKY U KyJIbTypy. MIX cTpyKTypa 4pe3BbIYaliHO CIIOKHA, a
MacmTadbl JaHHBIX TPeOyIOT NMPUMEHEHHs] CTPOTUX MaTeMaThdecKux MeTonoB. Teopus rpadon
Mo3BoJIAeT (hopMannu30BaTh COLMAIBHBIE CBA3M M pa3padaTbiBaTh METOJbl aHAJIN3a, BBISBIIAIOIINE
KIIIOYEBBIX AKTOPOB W CKPBITBIE COOOMIECTBA. DTO JeJaeT HCCICAOBAaHUS B JaHHOH o0iacTu
aKTyaJIbHBIMU KaK B HAYYHOM, TaK U B IPUKJIAJHOM ACTIEKTE.

ean

Henbp uccnenoBaHusi — pPacCMOTPETh OCHOBHBIE IMOAXOABI TEOpUU TIpaoB U MOKa3aTh HX
NPUMEHEHUE B aHAIM3€ COLMAIBHBIX CEeTEeH, YyAeNss BHUMAHUE BBIBICHUIO CTPYKTYpPHBIX
3aKOHOMEPHOCTEH, COOOIIECTB M KIFOYEBBIX YIACTHUKOB CETEBBIX B3aUMOACHCTBUI.

MarepuaJjbl 1 METOABI

Jis  moAaroroBku paboThl  ObUIM  MPOAHATU3UPOBAHBI  MYOJIMKAIMM OTEUECTBEHHBIX U
3apyOeKHBIX HCCIeoBaTeNIel, MOCBSIIEHHbIE MPUMEHEHHI0 TpadoBBIX MOesleld B COLMAIBHBIX
HayKaxX M aHanu3e 0oJblIMX AaHHbIX (0a3bl nanHbix PubMed, MEDLINE, Google Scholar, eLibrary).
B kayecTBe METOJOB MCCIIEIOBAHUS HCIIOJIB30BAHBI: CPABHUTENBHBIA 0030p JUTEpATyphl; aHAIN3
anropuTMoB rpadoBoOi TEOPUH, BKITIOYAs alrOPUTM J{eHKCTPBI TSl HAXOKIACHUS KpaTyalIux myTei u
anroput™M JlyBeHa IUisi BBIJENICHUS COOOILNECTB; a Takke OO0OOIIEHHE MPaKTUYECKHUX MPUMEPOB
MPUMEHEHUS rpaOBOTo aHaJIM3a B COIIMATIBHBIX CETSIX.

OcHoBHbIE IOHATHS TeopuH rpagos

I'pad ompenensercss Kak MHOXECTBO BEpIIMH, COCOUHEHHBIX p&Opamu. B  KkoHTekcTe
COLMAJIBHBIX CeTel BEPIINHBI OOBIYHO COOTBETCTBYIOT MOJIB30BATENSAM, a pEOpa — B3aUMOECHCTBUSAM
MeXay HUMH (Apyx0a, moamucka, oOMeH cooOmenusMu). CymecTBYIOT OpPHUEHTUPOBAHHBIE U
HEOPHEHTHUPOBAaHHbBIE Tpadbl, B3BENIEHHbIE rpadbl (YUUTHIBAIOIINE HHTCHCUBHOCTh B3aUMOJICHCTBU)
U TMHAMHYECKHUE rpadbl, ONMCHIBAIOIINE U3MEHEHHE CBS3EH BO BPEMEHHU.

MeTtoasl aHAJIN3A COLMANBHBIX IpadoB

Cpean OCHOBHBIX METOJIOB aHallM3a MOXKHO BBIACNUTH: 1) MeTpuKH NEHTPaTbHOCTH —
MO3BOJIAIOT BBIIBUTH HauOoliee 3HAYMMBIX YYaCTHHUKOB C€TH (HampuMep, CTeNeHb, OJM30CTb,
nocpenanuectBo). 2) Kiacrepuzamus u oOHapyXeHHE COOOIIECTB — HMCTOIB3YETCS ISl pa3aeaeHus
CeTM Ha TpyNmbl MO IUIOTHOCTH CBsizell. 3) AHaiM3 CBA3HOCTH — I[IO3BOJISIET ONPEICIUTH
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YCTOMUYUBOCTH ceTH M e€ ys3BuMocTH. 4) Busyanuzamus rpadoB — 1aéT BO3MOKHOCTH HArJIsiIHOTO
MPEACTAaBICHUS] CTPYKTYPHBIX CBOMCTB. COBpEMEHHBIE UCCIIEIOBAHMS TAK)KE MCIIONB3YIOT aJITOPUTMBI
MaIlIMHHOTO OOYYEeHHUs I paclo3HAaBaHUS AHOMAJIMKA M TOBEJICHYECKHX IaTTEPHOB B CETEBBIX
rpadax.

IIpakTHYecKasi 3HAYUMOCTh

[Ipumenenue Teopun rpadoB B aHAJIM3Ee COIHUANBHBIX CETeH HMMeeT OONbBIIOE MPAKTHIECKOe
3HaueHue. B pexname rpadoBblii aHanM3 MOMOTaeT HAXOAWUTh JIUAEPOB MHEHHM W ONTHUMAIbHO
pacrpocTpaHITh peKIaMHbIe KamnaHuu. B kubepOe3omacHoCcTH MeTO bl Tpad)OB MO3BOJISIOT BBISBISITH
MOAO3PHUTCIBHBIC AaKKAYHTBI M OTCJIC)KMBATH KOOPAWHUPOBAHHBLIC aTaKH. B MCIUIMUHE COIIMAJIbHBIC
rpadbl UCHIONB3YIOTCS JUISI aHAJIM3a PACIPOCTPAHCHUS WH(OPMAIMK O 370POBbE M (POPMUPOBAHUS
coobimiecTs malueHToB. Kpome Toro, wuccinegoBanue TpadoB IMOMOTAaeT MPABUTEIHCTBEHHBIM
CTPYKTYypaM OTCJIEKHUBATh pacrpocTpaHeHune (PeKoBbIX HOBOCTEH U 1€3MH(POPMAIUH.

IIpumeHeHne B aHAJIM3€E COMAIBHBIX ceTei

[Ipumenenue Tteopun rpadoB B COLHUATBHBIX CETSIX OXBATHIBAET IIMPOKUI CHEKTp 3ajad.
Ucnons3oBanue MCTPHUK HCHTPAJIBHOCTH MO3BOJIACT I/IIIGHTI/I(bI/IHI/IPOBaTB HOJII)?,OBaTeJIeI\/JI, BIIUAOIINX
Ha (opMupoBaHHE TPEHAOB. MeETOApl KJIacTepU3alMM TIOMOTAIT OOHAPYKUTh TEMATHUECKHE
COOOIIIECTBA, a aHAJU3 YCTOMYMBOCTH — HM3YYUTh, KaK YIAJICHHE OTACIbHBIX Y3JI0B MOXET CKa3aThCs
Ha IEJIOCTHOCTH ceTu. IIpumMepom sIBIIsIETCsl MCCieoBaHue CTPYKTyphl Facebook, rae obnapyskeHo,
YTO OOJIBIIIMHCTBO MOJIB30BATENICH PA3IECIAIOTCS Ha TJIOTHHIE KJIACTEPHI, COOTBETCTBYIOIINE PEATHHBIM
COOOIIECTBAM.

IHony4yeHHBbIE pe3yJIbTATHI

AHanu3 U3y4eHHOU JUTEPATYpPhl U NPAKTUYECKUX MPUMEPOB MOKA3BIBAET, YTO METObI TEOPUU
rpadoB J0Ka3zaau cBOXO 3(()EKTUBHOCTH B: BBISIBJICHUU JTUACPOB MHEHUHN U KITFOYEBBIX MOCPEIHUKOB B
COIIMAIBHBIX CETSAX; TMOCTPOCHUM KapT B3aMMOJICUCTBUMA, OTPAKAIONIMX peajbHbIe COOOIECTBa;
MMPOrHO3UPOBAHMKU IOUHAMHUKU PACHIPOCTPAHCHUSA I/IH(I)OpMaI_[I/II/I; aHaJIn3e yCTOfI‘IHBOCTH CCTCBbBIX
CTPYKTYp MpPHU BHEIIHUX Bo3AeicTBUsIX. Kpome Toro, mHTErpaIus airopuTMOB MallTHHHOTO O0y4YeHUS
¢ rpadOBBIMH METOJIaMH OTKPBIBACT HOBBIE BO3MOXXHOCTH IS ABTOMAaTHYECKOTO BBISIBJICHUS
AHOMAJIMI ¥ MPOTHO3UPOBAHMSI TIOBEICHHS TTOJIh30BaTEIICH.

3akiroueHue

Teopust TpadoB mpeqoCTaBIsSET MOIUTHBIA WHCTPYMEHTAPUH MJIsi UCCIENOBAHUS COLMATHHBIX
cereil. E€ mpuMeHeHre MO3BOJISIET BBISIBIATH CKPBHIThIE 3aKOHOMEPHOCTH, aHAIM3UPOBATH JTUHAMUKY
B3aUMOJICHCTBUI M MNPOTHO3UPOBATh IMOBEACHUE TOJIb30BaTeseil. JlanbHeliee pa3BUTHE METOI0B
rpadoBOr0 aHadW3a CBA3aHO C HMHTETpAlMeldl MAIIMHHOTO OOY4YeHHS W OOJBIINX JaHHBIX, YTO
OTKPBIBAET HOBBIE BO3MOXXKHOCTH B HW3YUYEHHHM COIMAJIBHBIX IpOLECCOB. TakuMm o00pa3oM, Teopus
rpa¢oB ABJISIETCSA HE TOJBKO (yHIAMEHTAIbHON MaTeMaTHUECKOW TUCIUILTMHON, HO U MPAKTHUECKUM
WHCTPYMEHTOM, HAXOASIIUM IIUPOKOE MPUMEHEHHE B IIU(POBYIO IMOXY.
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IBOJIONUA ITIOHATUA KOHKYPEHTOCIIOCOBHOCTH KOMITAHUM B
YCJIIOBUAX IUP®POBON TPAHC®OPMAIINY SKOHOMUKHA

Axmemoea Canmanam Bynamoena
Mazeucmp [enosoco Aomunucmpuposanus (EMBA), KasHY um. anv-@apadbu
Kazaxcman, 2. Anmamor

AHHOTAIUA

B crarbe paccmaTpuBarOTCS TEOPETHUYECKHWE OCHOBBI M SBOJIOLUSA TMOAXOJOB K H3YYECHHIO
KOHKYPEHTOCIIOCOOHOCTH B YCJOBHUSX INIOOANBHON MHTETPALMU U YCUJIMBAIOLIEHCS MEXIYHApOIHOMN
KOHKypeHIIMH. PackpblBaeTcsi pa3BUTHE KOHLEMNIHMHM OT KIIACCHYECKOM TEOPUU CPABHUTENBHBIX
npeumymiectB Jl. Pukapno m monenu Xekmepa—OnuHa A0 COBPEMEHHOM MOJIENU «HAIIMOHAJIBHOTO
pomba» M. [loprepa, MOMOIHUBIIEH aHAN3 KaTETOPHUSIMH WHHOBAIIWN, HHCTUTYIIMOHAILHON CPeIbl U
rocynapctBeHHol nonutuku. Ha mpumepe Kazaxcrana mpuBOASTCS HallMOHAJIBHBIE WHUIMATHUBBI
(«udposoit Kazaxctan») u ycrenHble MpakTUKU UGPOBOTO YIPABICHUS BEAYIINX KOPIOPAIHii, YTO
MOATBEPXKIAET  3HAYUMOCTh  CHUCTEMHOM  TrOCYAapCTBEHHOM  NOAJNEPKKHM B  TOBBIIIEHUU
KOHKYPEHTOCIIOCOOHOCTH CTpPaHBI.

B ycnoBusix mo0anbHOM MHTETpalMi U yCUIMBAIOLIEHCS] KOHKYPEHIIMM HAa YPOBHE IOCYAAapCTB,
PETrMOHOB, OTpaciael M OTAENbHBIX KOMIAHMHA BONPOCH KOHKYPEHTOCIIOCOOHOCTH NpUOOpETaroT
0co0o0€ 3HaYeHHE KaK JJIsl aKaJIeMUYECKUX HCCIIEOBaHHM, TaK U JJIs NPAKTUYECKON NeATEIbHOCTH.
KoHKYpeHTOCIOCOOHOCTh ~ MOHUMAETCS KaK  KOMIUICKCHas  XapaKTepUCTHKA, OMUCHIBAOIIAS
CHOCOOHOCTh SKOHOMHUYECKUX CYOBEKTOB OT (hupMbl 10 rocyaapctsa 3(Gp@eKTHUBHO NEHCTBOBAaTH Ha
pBIHKE, 0OecreunBast TOArOCPOUHBIH POCT, CTAOMIIBHOCTh M BO3MOXHOCTH BOCIIPOM3BO/ICTBA PECYPCOB.

TeopeTnueckne OCHOBBI M3YyY€HHUS KOHKYPEHTOCIIOCOOHOCTH Haydanu (popMupoBaThCs euié B
paMKax KJIaCCHUECKOM HKOHOMUYECKOM MbICAM. OJHUM U3 MEPBBIX MOAXOIOB CTajla KOHLETILIHS
CPaBHUTEJIBHBIX MPEUMYIIECTB, NpeasiokeHHas J[aBunom Pukapno, cormacHo kotopoid 3¢ (HeKTUBHOCTh
MEKYHAPOIHOM TOPTOBJIM JOCTUTAETCS 3a CUET CIELUATU3AMKN CTPaH Ha MPOU3BOACTBE MPOAYKIIUU
C MHHHMMAJIbHBIMM OTHOCHUTENIbHBIMHM H3JepkKamu. JlanbHelilee pa3BUTHE ATH WIEU MOIYYUIH B
Mmozenu Xekumiepa—OnuHa, B KOTOPOW KIIOYEBBIM (DAaKTOPOM KOHKYPEHTOCHOCOOHOCTH cCTalia
00€CIEeYeHHOCTh pecypcaMH: CTpaHa SKCIOPTHUPYET MPOAYKIMIO, MPOU3BOACTBO KOTOpPOil TpelyeT
M30BITOYHBIX (PAaKTOPOB, U UMIOPTUPYET TY, JUISI KOTOPOH pecypchl orpaHuyeHsl. TakuMm oOpaszom, B
KJIACCUYECKUX TEOPUAX KOHKYPEHTOCIIOCOOHOCTh pacCMaTpUBAETCS CKBO3b MPU3MY BHEIIHEH
TOPTOBIH U pacipenesneHus (pakropos mpou3BoacTsa [1].

CyliiecTBeHHOE pa3BUTHE TEOPHsI KOHKYPEHTHBIX MPEHMYIIECTB MOJIy4yWsia Onarogaps Tpyldam
Maiikna Iloprepa, aMepuKaHCKOrO 3KOHOMHUCTa, npemiokuBmiero B 1990-x romax Monenb
«HallMOHANIBHOTO  poMOay». JlaHHasg KOHLEMIUS OOBSCHSIET YCTOMYMBOCTH KOHKYPEHTHBIX
NPEUMYIIECTB CTPAaH 4Yepe3 B3aWMOJCHCTBHE UETHIPEX KIIOYEBBIX AJIEMEHTOB: YCIOBUH (HaKTOpOB
MIPOU3BOJICTBA, XapaKTepa BHYTPEHHETO CIPOCA, HAIMYUS CMEXHBIX U MOAAECPKUBAIOIINX OTpacie, a
TaK)Ke OCOOCHHOCTEH CTpAaTeruu W CTPYKTYPHl KOMIIAHMHA M CTETEHHW KOHKYPEHLUH MEXITy HHMHU.
Kpome Toro, Iloprep cdopmynupoBan rumnoresy, wusBectHyro kak Porter Hypothesis, e
YTBEPKAAETCS, UYTO Y)KECTOUEHUE OHKOJIOTMYECKUX HOPM MOXKET CTUMYIMpPOBaTh WHHOBALlMM U
MOBBIIIATh KOHKYPEHTOCTIOCOOHOCTh OM3HECa. DTOT MOIXO[ 3HAYMTENHLHO PACHIMPHII paMKHU aHaln3a
KOHKYPEHTOCIIOCOOHOCTH, JOMOJHHUB MX KaTerOpUsIMH WHHOBALMWA, WHCTUTYLUOHAJIBHOM Cpenbl U
rOCYIapCTBEHHOW SKOHOMUYECKOU MOJUTUKH [2].

Ocob60e MecTo B TEOpUH KOHKYPEHTOCIOCOOHOCTH 3aHMMAET PErHOHAJIbHBIN U HAIIMOHAJBbHBIN
acrekT. B cOBpeMEHHBIX HCCIEOBAaHUAX MMOMYEPKUBAETCS 3HAYMMOCTh HEMAaTEpHUAJIbHBIX AKTHBOB
3HAHWUM, TEXHOJOTHM, YIPABICHYECKOTO OIBITA W WHHOBAILMOHHBIX MPAKTUK. B pernoHanbHOU
HSKOHOMHKE KOHKYPEHTOCIOCOOHOCTh PAacCMaTpUBAETCS KaK CHOCOOHOCTh TEPPUTOPUU CO3AaBaTh
WHHOBAIIMOHHBIE KJIACTEPhl, HMHTETPUPOBATH COBPEMEHHBIC TEXHOJIOTUH M (OPMHPOBATH YCIOBUS,
OnmaronpusATHBIC NJIs Pa3BUTHUS MpeanpuUHUMaTenbeTBa. s cTpan ¢ GOpMHUPYIOIIUMUCS PBIHKAMU,
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BKodass KazaxcraH, KiIroueBOe 3HAYCHHWE NPUOOPETAIOT WHBECTHIIMM B UYEJIOBEUECKUN KalWTall,
pa3BuTHE HHPPACTPYKTYPHI U 3(pPeKTHBHOE B3aMMOIEHCTBHE TOCYAapCTBa, HAyKH U OM3HEcA.

B menom Teopust KOHKYpEeHTOCTIOCOOHOCTH TPENICTABIAET cO00H MHOTOKOMITOHEHTHYIO CHCTEMY
KOHIEMNIMUNA, OXBAaTHIBAIOIINX SKOHOMHUYECKUE, YIPABIEHYECKHE, HHCTUTYLIMOHATIBHBIE U COL[MAJIbHBIE
n3Mepenusi. E€ »Bomronms HampapleHa Kak Ha YIIyOJIEHHE TEOPETHYECKHX MOJeNel, Tak W Ha
IIPAKTUYECKOE NMPUMEHEHUE Yepe3 pa3pabOoTKy MHAEKCOB KOHKYPEHTOCHOCOOHOCTH, HAIMOHAIbHBIX
CTpaTeruii, BHEApPEHHE WHHOBAIMH W COBEPIICHCTBOBAHHE OSKOHOMHUYECKOW monuTHkh. CHHTE3
KJIACCUYECKUX TEOpUH MEXIyHApOJHOW TOPIOBIIM, PECYPCHBIX MOAXOAOB U HMHCTUTYLIMOHAJIBHBIX
KOHIIETIIIUN TIO3BOJISIET 00JIe€ KOMIUJIEKCHO OIEHMBATh (HaKTOPhI ycrexa u (OpMUPOBATH CTPATETHIO
YCTOWYMBOTO Pa3BUTHS 11 SKOHOMUYECKHUX CyObeKTOB [3].

PazButne 1MQPOBBIX CHUCTEM  yIpaBIeHHS TPeOyeT COOTBETCTBYIOIIETO  ITOBBIIICHUS
KOMIETEHIUI yIpPaBIeHYECKOr0 MepcoHaia M COTPYIHUKOB. DTO MpernosaraeT nepekpainduranuio
CHEIMAINCTOB U (OPMUPOBAHUE HOBOM KOPIOPATUBHOW KYIBTYPBI, OTKPBITON JJIsi MHHOBAaLUN U
udpoBbix pemeHuit. [To nanabiM BecemupHOro sxoHOMHUYECKOTO (opyma, cBbiie 54 % paOOTHUKOB
BO BCEM MHpE HYXKITAIOTCS B TepeoOydYeHWH WM TOBBIIICHUH KBAIM(UKAIUKN B CBSI3U C
yckopsitolieics muppoBoi TpaHChopMaLuei.

Ka3zaxcran Takke HpeIIpUHMMAET MEpbl M0 PA3BUTHUIO LU(PPOBBIX HABBIKOB YIIPABICHIIEB,
peann3ys HauuoHanmpHble mporpammbl  «Lludposoit Kazaxctan» ©u IUPPOBU3ALUIO TOCYCIYT.
HccnenoBanusa lleHTpa cTparernyeckux MHUIMATHB «3€pAe» IMOKa3bIBAIOT, 4YTO BEAYIIHE
KazaxcTaHCKue Kopropauuu, Bkimtouas Kaspi, Halyk Bank u Kcell, neMoHCTpUpYIOT ycHEeIIHBINA OIBIT
IU(PPOBOrO0 AIMUHUCTPUPOBAHUS, OCHOBAHHBIM Ha TNPUMEHEHUU aHalIu3a OOJIBIIMX JaHHBIX,
MOOMJIbHBIX cepBUCOB U ruOkux UT-pemenunii.

B cnenmyromeit Tabnmie TPUBEACHO COIMOCTABIEHWE OCHOBHBIX 93TamoB  IUGPOBOI
Tpancdopmamyu B Ou3HeC-aIMUHUCTPUPOBAHUH.

Tabnuuya 1. Jeonwyua ynpasnieHuecKux mexHON02UN KAK (Qakmop KOHKYPEeHmOCnocoOHocmu
KOMRAHUU

Otan XapakTepHbIe TEXHOJIOTUU OCHOBHBIE 3a1a4U

ABTOMaTH3AINA OBM, snekTpoHHBIC TAOIHUIBI | 3aMEeHa PyYHOTO TPYJa, aBTOMATU3AIMS yuéTa

Nudopmaruzanms basel  JgaHHEBIX, oducHble | AHaNMM3, CHUCTEeMaTH3alMs, XpaHCHHE W
MIPUIOKCHUS nepeaavya JaHHBIX

WNurerpanus ERP-cucremsl, CRM, | KomnnekcHoe — ympaBieHHE  MpOILeccamy,

wiarhopm 00JIaYHbIE TEXHOJIOTUH co3manue UGPOBHIX LEMOYEK

Pa3zButue ympapieHYECKHMX TEXHOJIOTUH B IUQPPOBYIO 3MOXY MPOXOAUT IMOATAMHO, W KaXIbINA
JTall OTpPakaeT »JBOJIOLMIO TEXHOJIOTMM M YIpaBlIeHYeCKMX noaxonoB. Ha mepBom srame
ABTOMATHU3ALMs [TO3BOJIWIIA 3aMEHUTh PYTUHHBIN PYYHOU TPYA U YCKOPUTH IIPOLIECCHI YYETA, YTO CTAJIO
byHnamMeHTOM JUId AanpHeHmmx npeoOpasoBaHuil. IlosBienue wuHboOpMaTH3aMKM PACLIMPHUIIO
BO3MOKHOCTH aHallM3a M XPaHEHUS JaHHBIX, CJellaB YIpaBleHHEe Oojee NpPO3paYHbIM U
00ocHOBaHHBIM. MHTerpanusa nu@poBbx miardopM Mo3Boiwia 0ObEIUHUTh Pa3pO3HEHHBbIE OU3HEC-
IIPOLIECCHl B €IMHYIO CHUCTEMY, YTO OOECIEUMIIO COIIACOBAHHOCTH JIEHCTBUN BHYTPU OpraHU3aLUU.
[locTeneHHOE YCIOXKHEHME TEXHOJIOTMH CTUMYIMPOBAJIO IOSBICHUE HOBBIX KOMIETCHLIMH Yy
YIPaBJIECHIIEB U COTPYIHUKOB [4].

Ka3zaxcraH cTpeMUTCS K CO3JaHMIO MHHOBALIMOHHBIX KJIAcTepoB, Takux Kak Astana Hub,
KOTOpBIe 00eCTeunBaIOT OAIEPKKY cTapTarnoB B cepe T u cTUMynupyroT BHEpEHHE WHHOBAIMA B
TpaJUIMOHHBIE OTPACITH 3KOHOMHUKH. B ropHO100BIBAIOIIEM M SHEPTETUYECKOM CEKTOpaxX BHEAPSIOTCS
cucTeMbl npoMbliieHHoro uHrepHera Bemed (IloT), mo3Bomnstonue MOHUTOPUTH OOOpYIOBaHHE B
peanbHOM BPEMEHHU U IOBBIIIATH IPOU3BOAUTEIBHOCTS [5].
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HecMoTrpss Ha  3HAUUTENbHBIM  NPOrpPecC, COXPAHSIOTCS  BBI3OBBL,  CBA3aHHBIE C
KHOepOe30MacHOCThIO, 3aIIUTOW JAHHBIX M PABHOMEPHOCTHIO IM(PPOBOrO pPa3sBUTHA MEXKIY
pernoHamu. locynapcTBO akTUBHO paOoTaeT Haja  YIydlIEHHEM  TeJIeKOMMYHUKAllMOHHOU
UHQPACTPYKTypbl, B TOM uHcie pa3ButueM cerel 5G, 4ToObl oOecneuuTh paBHBIA JOCTYN K
1M(POBBIM CEPBHUCAM.

B ycnoBusix rob6anbHoN KOHKypeHIMH Ka3axcTany BaKHO HE TOJIBKO BHEIPSTh TEXHOJIOTUH, HO
u (GopMUpPOBaTh COOCTBEHHbIE MHHOBAI[MOHHBIE MPOJYKTHI, CIIOCOOHbBIE BBINTU Ha MEKIyHApOAHBIN
pPBIHOK. Pa3BUTHE HCKYCCTBEHHOIO HMHTEIJIEKTA M AaBTOMATU3ALMM IIPOLECCOB OTKPBHIBAET HOBBIE
BO3MOYKHOCTH Il OM3HEca, coKpalas W3JEp>KKH M TOBbIIIAasi KauecTBO yciayr. Takum oOpaszom,
Kazaxcran JeMOHCTpUpYeT MOCTYNAaTeIbHOE MABMKEHHE B CTOPOHY LH(POBOM HSKOHOMHUKH, 4YTO
HampsMyI0  BIUSIET Ha  KOHKYPEHTOCIOCOOHOCTh  OTEUECTBEHHBIX KoMmaHui. CucreMHas
U(PPOBU3ALMSL CIIOCOOCTBYET POCTY MPOU3BOIUTENHLHOCTH, MOBBIIIAET MPHUBICKATEIBHOCTh CTPAHbI
IUIsL THBECTOPOB M CTUMYJIMPYET Pa3BUTUE UEJIOBEUECKOIO KaluTaIa.
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POJIb ESG-MEHE/UKMEHTA B CTPATEI'MA PA3BUTUA
HE®TEJOBBIBAIOIIEN KOMITAHUHU

Kapuwiueea 3apuna Hypanuesna

AnHoranusi. B craree wuccinenoBana ponb ESG-MeHemxMeHTa B CTpaTeruu pa3BUTHUS
He(Teq00BIBaIOINX KOMIAHUM B YCIOBUAX INIOOAJIBHOTO 3HEPreTHYECKOro IMepexofa M YCHIICHUS
TpeOOBaHMH K YCTOMYMBOMY pa3BUTHIO. ABTOpP pPacKpbIBaeT CymHOCTh ESG-MeHemkMeHTa Kak
MHTETPAaTUBHON CHUCTEMBbI KOPIIOPATUBHOTO YIPABICHHS, OXBATHIBAIOIIECH SKOJIOTHYECKHE, COIIUANIbHBIC
U YIpaBICHUYECKHE aCHEeKThl JEATEIbHOCTH KoMmaHnuu. Ocoboe BHIUMAaHHUE YACICHO HKOJIOTHYECKOMY
BEKTOpY, CBA3aHHOMY CO CHH)KEHHEM YIJIEPOJHOTO clie/la, MOBBIIIEHHEM 3Heprodh(GeKTUBHOCTH U
obecrieueHreM 3Konorndeckoi 6ezomnacHocTy. ColnaabHBIA BEKTOP PACKPBIT Ye€pe3 BOIPOCH OXPaHbI
Tpyda, pPa3BUTHS YEIOBEUECKOTO KamnuTajla M B3aUMOJCHCTBHS C MECTHBIMH COOOIIECTBAMH.
VrpaBieHUeCKUd BEKTOpP TMPEACTABICH MEXaHU3MaMU TMOBBIIICHHUS TMPO3PAYHOCTH, BHEAPECHUS
AHTUKOPPYILMOHHONW TOMUTUKU U IudpoBU3anuu OuzHec-mporeccoB. KiroueBol BhIBOA pabOTHI
COCTOUT B TOM, 4TO ycremrHas uaTerpanuss ESG-moaxomoB B cTpareruto pa3BUTHS 00CCIIEYMBAET HE
TONMBKO CHUKCHHE DPHCKOB, HO U (OPMHUPOBAHHE YCTONYMBOW MOJENU PA3BUTHUS, YKPEIUISIOIICH
KOHKYPEHTOCIIOCOOHOCTh He(hTe00BIBAIOIINX KOMIIAHUM B TOJTOCPOYHOM MEPCIIEKTHBE.

KuroueBbie ciaoBa: ESG-meHemkMmeHT, HeTenoObIBatOIIas KOMIAHUSA, CTpAaTerus pa3BUTHUSA,
YCTOWYMBOE pa3BUTHE, COIHMAIbHAS OTBETCTBEHHOCTb, SHEPIETHMUECKUN TMEpPexol, MPO3pPavyHOCTh
yIPAaBICHUSA.

B ycrmoBusx rmmobanmuzainuu, — COIMAIBHO-dPKOHOMHUYECKHX  TpaHchopMammidi ©  pocTa
HKOJIOTUYECKUX BHI30BOB HE(PTENOOBIBAIOIINE KOMIIAHWU CTAJKHBAIOTCS C HEOOXOTUMOCTHIO MOMCKA
HOBBIX cTparermyeckux mnoaxonoB. B XXI Beke TpaaulnMoHHass MOJAEIb, OPHEHTUPOBAHHAS
UCKITIOYUTEIIFHO Ha SKOHOMHUYECKYIO BBITOAY, IEpecTaeT OTBeUaTh 3ampocaM 00IIecTBa, MHBECTOPOB U
TOCYIAapCTBEHHBIX CTPYKTyp. Ha TepBBIi ImIaH BBIXOAWT KOHIEMINS YCTOMYMBOTO Pa3BUTHS,
mpeanonarampmas 0axaHc HSKOHOMHYECKOH d3(PQPEKTUBHOCTH, COIMAIBHON OTBETCTBEHHOCTH U
AKOJIOTMYECKOl 0€30MacHOCTH.

OaHuM U3 KIIOYEBBIX HMHCTPYMEHTOB MPAKTUYECKOW peau3aly MPUHIIUIIOB yCTOMYHUBOIO
pasButusi cran ESG-menemxment (Environmental, Social, Governance). ESG-MenemxMeHT
MPEJCTAaBIsIET COOOW CHUCTEMY KOPIOPAaTHBHOTO YIIPABICHUsS, HANPABICHHYI0O HAa WHTETPAIUIO
sxonornueckux (E), commanpupix (S) u ynpasnernueckux (G) (pakTopoB B CTpaTeruio U OnepanuoHHy0
NeATeTbHOCTh KOMITAHHUH.

Oxonoeuveckuli acnekm OXBAaTbIBA€T COKpAIEHHE BBIOPOCOB MAapHUKOBBIX ra3oB, YIpPaBIEHUEM
OTXO/IaMU, PAalIMOHAJILHOE UCIIOJIb30BAHKUE MPUPOJHBIX PECYPCOB, MEPEXO HA «3EJICHBIC)» TEXHOJIOTHH.

Coyuanvnwuiti acnekm CBs3aH C¢ oOecrieyeHHEM O€30MaCHOCTH M OXpaHbl Tpylda, Pa3BUTHEM
YeJIOBEUYECKOr0 KaruTama, MoIIepKKOW MECTHBIX COOOIIECTB U COOTIOICHUEM TIPaB YeIOBEKa.

Vnpaenenueckuii acnexm TpeANoNaraeT MPO3PayHOCTh  KOPIIOPATUBHOTO  YIpPaBICHUS,
AHTHKOPPYIIIUOHHYI0 TPAaKTUKY, 3((EeKTHUBHOE B3aMMONEHCTBHE C AaKIMOHEpAaMU W JAPYTUMHU
CTEHKXOIEpaMHU.

Takum oOpazom, ESG-MeHEIKMEHT SBISETCS WHTETPATUBHBIM WHCTPYMEHTOM, TO3BOJISIOIIAM
BBICTpanBaTh OW3HEC-MOJIeJIb HAa OCHOBE MPHUHIMIIOB YCTOWYMBOTO pa3BUTHA. J[aHHBIM mMomxon
MOJIPa3yMEBAET CHUCTEMHOE YIPABICHHUE HKOJOTUYECKUMH, COIHAIBHBIMH M  YIPABICHYECKUMHU
(dakTopamMu, BIUSIOIIMMHU Ha TOITOCPOYHYIO CTAOMIBHOCTH OH3HECA.

s HedTenoObIBAIOIIEH OTpaciid, OKa3bIBAIOIICH 3HAUUTEIIFHOE BO3ICHCTBHE HA OKPYKAIOITYIO
cpeny U comuanbHylo cdepy, BHenpeHnne ESG-meHemkMeHTa CTaHOBUTCS HE TOJBKO TpeOoBaHHEM
MEXKYHApOIHOTO COOOIIEeCTBa, HO U CTparernyeckoil HeooxogumocThio. Poins ESG-meHemxMenTa B
CTpaTeruu pa3BUTHUA HePTeTOOBIBAIOIICH KOMITAHUU TIPOSBIISETCS Yepe3 TPU KITIOUEBBIX HAMpPaBICHHUS:
AKOJIOTMYECKOE, COLIMAJIbHOE M ympaBieHueckoe. Kaxmoe M3 HMX HMMeeT 0co0oe CTparermyeckoe
3HAa4YeHHE, HO B COBOKYITHOCTH OHU (DOPMUPYIOT LIEJTOCTHYIO MOJIETh YCTOWYHBOTO Pa3BUTHs, KOTOpas

143



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

CTaHOBMUTCSI HEOOXOIMMBIM YCIIOBUEM COXPAHEHHs] KOHKYPEHTOCIIOCOOHOCTH B YCIOBUAX ITI00aIbHOIO
HHEPTEeTHYECKOrO MePexoa.

IKOJIOTNYEeCKUIl BEKTOP

DKOJOTMYECKUI BEKTOP WIPaeT MEPBOCTENEHHYI pPOJib i He(TeT0ObIBAIOIUX KOMIAHHM,
MOCKOJIBKY HMX JESITEeIbHOCTh B HAWOOJNbIIEH CTENEHU CBs3aHa C BO3JECHCTBHEM Ha OKPYKAIOIIYIO
cpeny. Pa3paborka MecTOpOXACHMIA, TPAaHCHOPTHPOBKA M TMepepaboTka He(PTH COMPOBOXKIACTCS
BbIOpOCAaMU MapHUKOBBIX I'a30B, 3arpsI3HEHUEM IOYB U BOAHBIX pecypcoB. B koHTekcTe mioOaabHOU
KJIMMaTHYECKOH TMOBECTKH He(TeNo0bIBaIOIINEe KOMIIAHMM CTaJKUBAIOTCS C  BO3PACTAIOIUM
JIABJICHUEM CO CTOPOHBI IKOJIOTMYECKUX aKTUBUCTOB, MEXTYHAPOIHBIX OpraHU3a1il U HAllMOHAJIBHBIX
MIPABUTENILCTB, NMPUHUMAIOIIMX BCe OoJiee JKECTKUE SKOJOTMUECKHE CTaHAApThl. B Takux ycloBHAX
MUHUMU3ALMSA SKOJIOTMYECKUX PHCKOB CTAHOBHUTCS CTPATETUYECKONM HEOOXOAMMOCTBIO COXPAHEHHUS
ousHeca.

DKOJIOTUYECKUN KOMIIOHEHT CTpareruu He(TeA00BIBAIOIINX KOMIIAHUNA CTPOUTCS BOKPYT TPEX
KIIIOYEBBIX HamnpasieHuil. IlepBoe — 3TO CHMXKEHHE YITIEPOIHOIO Cjela, BKJIIOYash TEXHOJIOTMH
yJaBIMBAaHUS U XpaHEHUS yIIEpOna, a TaKKe Mepexoj Ha BO30OHOBISIEMble UICTOUHUKU SHEPTUU MpU
o0ecrieyeHMH COOCTBEHHBIX MPOU3BOJACTBEHHBIX HYXA. BTopoe HampaBieHHE — TOBBILICHHE
9HEprod(HEKTUBHOCTH  OOOPYAOBAaHUS W  IPOU3BOJICTBEHHBIX TPOIECCOB, YTO  IO3BOJISET
OJHOBPEMEHHO CHHM3UTh HEraTHBHOE BO3JIEHCTBUE HA OKPYXAIOUIYI0 CpEly U ONTUMH3UPOBATh
3arparbl. TpeTbe HampaBlIeHHE CBA3aHO C HSKOJOTMYECKOM O0€30MacHOCThI0 — MPENOTBPALICHUEM
aBapUUHBIX pAa3IMBOB HE(TH, VYIPABICHHEM MPOMBIIICHHBIMA OTXOJAaMU H TOCTOSHHBIM
HKOJIOTMYECKUM MOHUTOPHUHIOM.

Kpome Toro, Bcé Oonbliiee 3HaYCHHUE MPUOOPETAET MPO3PAYHOCTH HKOJIOTUUECKOM OTYETHOCTH:
He(TsAHbIE KOMITAHUU CTPEMSTCS JEMOHCTPUPOBATh 3aMHTEPECOBAHHBIM CTOPOHAM PE3YJbTaThl CBOEH
JESITEILHOCTH 110 CHHKEHHUIO BEIOPOCOB BPEIHBIX BELIECTB M PEAIN3alUU KOJOTHUECKUX HHUITUATHUB.
B coBpeMeHHBIX ycioBUsAX He]Teqo0bIBaOIIe KOMIAaHUH PACCMaTPUBAIOT IKOJIOTHYECKYIO TOBECTKY
KaK MCTOYHUK HOBBIX BO3MOXKHOCTEH — YdYacTHsl B HPOTpaMMax «3eJIeHOro (pUHAHCHPOBAHUS»,
MOJy4yeHUs]  JIBFOTHOTO  JOCTyma K  HMHBECTHLUAM W (OPMHUPOBAHUS  JOJITOCPOYHOM
KOHKYPEHTOCIIOCOOHOCTH.

Takum oOpazoM, sxkomorudeckuid Bekrop ESG-meHemkMeHTa uWrpaeT KIIOUEBYHO pOJIb B
cTpareru pa3BuTHs HedTenoObBaromeid komnanud. OH MO3BOJSET KOMIAHHM aJalTHPOBATHCS K
100a1bHBIM KIIMMAaTHYECKUM BbI30BaM, CHU3UTh PENYyTAllMOHHbIE W (PUHAHCOBBIE PHUCKH, a TaKXkKe
c(hOpMHPOBATh YCTOMUMBYIO OCHOBY JIJIsl Oy yIIETO Pa3BUTHS B YCIOBUSIX YHEPTETHUECKOTO TIEPEXo/a.

CoumnajibHbIN BEKTOP

CouunanbHbiii BekTop B pamkax ESG-mMeHemkMeHTa UMeeT He MEHee BaKHOEe 3HadeHue. B cuiry
CHenu(pUKA OTpaciIu TPYAOBbIE MPolecChl B HEPTET0OBIBAIONINX KOMIAHUIX CBSI3aHbI C MOBBIIIEHHOM
OIMACHOCTBIO, JKCTPEMAJIBHBIMU KIMMAaTHYECKUMH YCIOBHSMH, BaXTOBBIM TpauKoM paboThl |
VAQJIEHHOCTBIO TMPOU3BOJCTBEHHBIX OOBEKTOB OT HACEJCHHBIX IIEHTPOB. JTO (OpMUPYET OCOObIe
TpeOOBaHMS K OpraHu3alud TPyAd, TEXHUKE OE30MacCHOCTH W MEAUIUHCKOMY OO0ECIICYECHHUIO
coTpyaHuKoB. Hapyiienue TeXHUKH 0€30MacHOCTH MOXKET MOBJIEYb HE TOJIBKO YEJIOBEUECKHE JKEPTBBI,
HO W 3HAuUTeNbHbIM pemyranuoHHblil ymepO. Ilostomy ESG-MeHemXMeHT mnpeanonaraet
(dbopMHpOBaHHE CHCTEMHOTO IMOAXO/Aa K OXpaHe Tpyda, BHEIPEHHE COBPEMEHHBIX TEXHOJIOTUH
MOHUTOpPUHTA 0€30MaCHOCTH W CO3/IaHHE KOPIOPATUBHOW KYJIBTYPhI, OPUEHTUPOBAHHON Ha HYJIEBOU
YPOBEHb TPaBMaTu3Ma.

BaxkHoil yacTbio cOIMaNbHOIO BEKTOpa SBISETCS pPa3BUTHE 4YeJIOBeUeCKoro kamutana. s
He(Teq00BIBaIOIINX KOMIAHUM XapaKTepHa BbICOKas MOTPEOHOCTHh B KBATU(UIIMPOBAHHBIX Kaapax,
[I03TOMY UHBECTUIIMU B 00pa3oBaHue, MPOPECCUOHAIBHYIO MOATOTOBKY U MOBBIIIEHNE KBAJIN(UKALIUN
CTAHOBSITCSI HEOOXOAUMBIM 3JIEMEHTOM CTpaTeruu. JTO peajau3yeTcs MOCPEICTBOM COTPYIHHUYECTBA C
BBICIIMMHU y4YeOHBIMU 3aBEICHHUSIMH, MPOrpaMM HacTaBHUYECTBA U (OPMHUPOBAHUS YCIOBUH s
KapbepHOTo pocTa. Takas NOIUTHKA KOMIIAHUY TTO3BOJISIET HE TOJIBKO MOBBICUTH IPOMU3BOAUTEIBHOCTD
TpYaa, HO ¥ YKPENUTh PUBEP)KEHHOCTh COTPYAHUKOB KOPIOPATHBHBIM [IEHHOCTSIM.

B HedTenoObIBaromeil oTpaciiv COlUaibHbI KOMIIOHEHT BBIXOIUT 38 PAMKH ITPOU3BOJICTBEHHOTO
mpolecca M OXBaTblBaeT HIMPOKUI Kpyr BompocoB. HedTemoObiBaroniye KOMIAHUM Kak IPaBHIIO
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CTaHOBATCSI TI'Pafo00pa3yloIIUMU HPEIIPUITUIMH, ONPEACISIOIUMU KauyeCTBO KU3HU HACEJICHUS
LEJIBIX PETHOHOB. B 3T0i1 cBsA3M 0cO0YI0 3HAUMMOCTH IPUOOPETAIOT MHBECTUIIUU B Pa3BUTHE MECTHOM
UHPaCcTPyKTypbl, oOpa3oBaHHE, 3/1pAaBOOXpPAHEHHE U COLMaJbHBIE Nporpammbl. DUHAHCHPOBaHUE
DKOJIOTMYECKM M COLMAJIbHO 3HAYMMBIX IIPOEKTOB YKPEIUISET JOBEPUE M CHIKAET PHUCK
BO3HUKHOBEHUS KOH()IUKTOB C MECTHBIMHU COOOIIIECTBAMH.

Takum oOpa3oM, conmaneHblii BekTOop ESG-MeHemkMeHTa B  CTpaTeTud  pPa3BUTHS
He(dTeno0bIBatoNIell KOMIAHUM BBIMOIHIET HECKOJIbKO B3aMMOCBSI3aHHBIX (YHKIHMH: OH YKperseT
0€30IacHOCTh U JIOAJBHOCTh IEpCcOoHasa, 00ECHEeYMBAET COLMAIBHYIO CTa0MWJIBHOCTh B PETHOHAX
NPUCYTCTBUS, (OPMUPYET TO3UTUBHBIN OOIIECTBEHHBI HMUK KOMIIAHUM M YKpEIUISeT ee
JOJTOCPOYHYIO YCTOMUMBOCTB. B cTparernueckoil mepcrnekTuBe HMEHHO COLMAIbHBII KOMIIOHEHT BO
MHOTOM OIpEJENsieT CIIOCOOHOCTh KOMIAHUM MHTETPUPOBATHCA B CHUCTEMY YCTOMYMBOIO Pa3BUTHUS U
COXPaHHUTh CBOIO MO3UIIMIO KaK OTBETCTBEHHOI'O YYaCTHUKA INI00ATBHOTO SHEPreTHUYECKOrO PhIHKA.

YnpapieHYeCKuil BEKTOP

VYopasnenueckuii  Bexktop  ESG-meHemkmeHTa  OTpakaeT  BHYTPEHHME  MEXAHM3MBI
KOpIOpaTUBHOTO  ycTpoiictBa  kommanud.  HedrenoOwiBaromue  KOMIAHMM — OTIMYAIOTCS
MacIITaOHOCTBIO, KAaUTAJIOEMKOCTBIO W JJIUTEIbHBIM >KU3HECHHBIM LIUKJIOM, TO3TOMY B YCIIOBHSAX
BBICOKOM MOJUTHYECKON U SKOHOMHUYECKOH TypOyI€HTHOCTH UMEHHO yIpaBIeHYECKasl COCTAaBIIAIOIIAs
CTAHOBMUTCS 3aJIOTOM IIPENCKA3yeMOCTH M YyCTOMYMBOCTH. Kpome TOro, BBHIY BO3pacTarOLIETO
BHHMaHUSl K HE(PMHAHCOBBIM IOKA3aTeIsIM HMHBECTOPHI M TOCYIApCTBEHHBIE PEryasTOPhl MPHUAAIOT
ocoboe 3HaYeHHE MPO3PAYHOCTH KOPMOPATHBHON CTPYKTYPHI, 3()()EKTUBHOCTU YIPABICHUYECKUX
MIPOLIECCOB M MOAOTYETHOCTH PYKOBOJICTBA.

B pamkax ESG-meHemkMeHTa yNpaBI€HUYECKHII KOMIIOHEHT MIPEAIojaraeT Co3AaHuE
HE3aBUCHMBIX COBETOB JUPEKTOPOB, Pa3BUTUE CUCTEM BHYTPEHHETO KOHTPOJS M PUCK-MEHEIKMEHTA,
¢bopMHpOBaHUE AHTUKOPPYIMIMOHHOW TOJUTUKA W KOMIUIA€HC-MeXaHu3MoB. (Oco0oe 3HavYeHue
npuobperaer HepuHaHcoBas OT4YeTHOCTh. [lyOnmkamuss ESG-oTdueToB 1o  MeXIyHapOIHBIM
CTaHJapTaM TMO3BOJSIET KOMIIAHMHM JIEMOHCTPHPOBaTb HE TOJBKO pPE3ylbTarhl (PHMHAHCOBOM
NEeSTENBHOCTH, HO U 3(P(EKTUBHOCTh HKOJIOTHUECKMX M COLHUAJIBHBIX MPOrpaMM. OTO MOBBIIIAET
JIOBEpHE HMHBECTOPOB M OOJIEryaeT JOCTYNl K MEXIYHApOAHBIM pbIHKaM KamuTajia. Kpome Toro,
yIOpaBJICHUYECKUI BEKTOpP BKIIOYAeT B ce0si aKTUBHOE B3aMMOJICHCTBHE CO CTEHKXONIJepaMu —
aKLMOHEpaMHU, TOCYIapCTBEHHBIMM CTPYKTypaMH, MECTHBIMH COOOLIECTBAMH M COTPYIHUKAMHU.
[locTpoenue nuaiora U roTOBHOCTh YUYUTBHIBATh MHTEPECHI PA3JIMYHBIX TPYMI SIBIAECTCS OAHUM U3
BaXHEMILIMX [MOKa3aTesiel 3pejoCcT KOPIOPATUBHOIO YIIPaBJICHUS.

BakupiM HampaBlieHHEM pa3BUTHUSL YIPABICHYECKOTO BEKTOpa CTaHOBHUTCS HUppoBU3anus
KOPIIOPAaTHBHBIX TPOLIECCOB: aBTOMATH3allMsl OTYETHOCTH, BHeApeHue cucteM Big Data u
HCKYCCTBEHHOTO MHTEJUIEKTa JJIi NPOTHO3WPOBAaHUS PUCKOB, TMOBBIIIEHHE KHOEpOE30MacHOCTH.
[MudpoBuzanuss CTaHOBUTCSI HEOTHEMJIEMOM YacThbIO COBPEMEHHOIO YIPaBIEHHs, oOecreunBaroIen
0osiee BBICOKYIO CTETEHb KOHTPOJIS, MOAOTYETHOCTH U MPO3pavyHOCTU. B cTparernyeckom IiaHe 3TO
YKpPEIUISIET JOBEPHE HHBECTOPOB M CHUKAET BEPOSTHOCTH KOPIIOPATHBHBIX CKaHAAJIOB, CIIOCOOHBIX
HAHECTH KOMIaHUH CEPhE3HbII penyTallMOHHbIN yiiepo.

Takum o0pasom, yrpasieHueckuid Bekrop ESG-menemxmenTa B HeTe100bIBAIOIEH KOMIIAHUN
(dbopMHpYeT CTpaTerH4ecKyl0 OCHOBY JOJTOCPOYHOTO YycToiumBoro pasButua. OH obecrieunBaeT
MIPO3PAaYHOCTh, CHMXKAET WHCTUTYLUOHAJIbHBIE PHUCKH, YKpEIUISeT JOBEpUe HMHBECTOPOB U
CHOCOOCTBYET YCHEUIHON peanu3ali SKOJOIMYECKUX M COLMAJbHBIX MHUIMATUB. be3 3pernoro
KOPIOPAaTUBHOTO YIIPaBJIEHUS HEBO3MOXHO 3(P(PEKTUBHO BHEIPHUTH SKOJIOTMYECKUN M COIMAJIbHBIN
koMrioHeHTh! ESG. I1o3TOMy MMEHHO yNnpaBiIeHUYECKHI BEKTOP MOXHO CUMTATh CBA3YIOIIMM 3BEHOM,
o0ecrnevynBaoIIM HEI0CTHOCTh BCEH cTpaTeru.

B coBpemenHolf HedTemoObIBaromell OTpaciu CTPAaTETMYEeCKOe pa3BUTHE KOMIAHHUN Yyke
HEBO3MOXXHO 0Oe3  wHTerpauuu npuHIMnoB ESG-menemxmenta. ESG  mepectan  ObITh
BCIIOMOTaTeIbHbIM 3JIEMEHTOM KOpPIOpPAaTWBHOM penyrauuu. OH cTajl KIHOUEBOM COCTaBIIAIOIIEH
CTPaTEernyecKkoro yIpaBleHUs, MO3BOJsIOIEH HePTeT0ObIBAIONIMM KOMIIAHUAM 00ecreunBaTh
YCTOWYMBOCTh B JOJTOCPOYHONW MEPCHEKTHBE. OKOJIOTHYECKHH BEKTOp (OPMUPYET HOBYIO
MIPOM3BOACTBEHHYIO IOJMTHUKY, OPUEHTUPOBAHHYIO Ha CHI)KEHHE YITIEPOIHOIO Cjela, pa3BUTHE
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«3EJICHBIX» TEXHOJIOTHI U COOIONECHUE MEXTYHAPOIHBIX KIIMMAaTHICCKUX 00s13aTebCTB. COIMaabHbIN
BEKTOp YKpEIUIAEeT IOBEpHE MEXIy KOMIaHHEH, ee COTPYIHHKAaMH U MECTHBIMH COOOIIECTBAMH,
o0ecreunBas COLMAIBHYIO CTa0MJIBHOCTh B pEruoOHax IMPHUCYTCTBUS. YIPaBIEHYECKUH BEKTOP
rapaHTHPYeT NPO3PaYHOCTh U MOAOTYETHOCTh, TEM CAMbIM IMOBBIIIAS MPUBIEKATEIBHOCTh KOMIIAHUHT
JUTs ”THBECTOPOB U OM3HEC-TIapTHEPOB.

Baxxno nmoguepkHyTh, uTO Tpu HampasieHuss ESG Henb3s paccmaTpuBarth W30JIMPOBAHHO: OHU
00pa3yloT LEJOCTHYIO B3aUMOJAOIONHAONYI0 cuctemy. Toinpko komIuiekcHas wuHTterpauus ESG-
NPUHIUIIOB B CTPATETHIO MO3BOJSET aJalTHUPOBAThCS K M3MEHEHHUSM INI00AJIbHOTO YHEPreTHYECKOro
pBIHKA, TPUBJIEYb JOJITOCPOYHBIE WHBECTHLIMU M C(HOPMUPOBATH YCTOMYHMBBIE KOHKYPEHTHBIE
IIPEUMYILIECTBA.

B nepcnexktuBe pons ESG-MenemxmenTa OygeT Toibko Bo3pacTarb. C  KaXKAbIM T0JOM
perynaTtopHsle TpeOOBaHMS CTAHOBITCA JKECTYE, WMHBECTOPHl BCE BHUMATEJIbHEE AHAIU3UPYIOT
He(UHAaHCOBBIE MTOKA3aTeNH, @ O0IIECTBEHHOE MHEHUE (POPMUPYET HOBBIE CTAHIAAPThI KOPIIOPATUBHOTO
noBeJieHUA. B Takux yCIOBHAX TONBKO Te He(TenoObIBAIOIIME KOMIIAHUHM, KOTOpPhIE CMOTYT
CBOEBPEMEHHO BHEIpUTh ESG-IpUHLUIBI B CTpaTeruio pa3BUTHS, CMOTYT 3aHSTh JHMIUPYIOLIUE
MO3UIMM HA MHPOBOM 3HEPreTU4eCcKOM pblHKe. Kpome Toro, B 3moxy nepexona K HHU3KOYITIEPOJHOM
skoHOMHKe, ESG-MeHemKMEHT CMOXeT obecrneuuTh OajlaHC MEXIy SKOHOMHUYECKUMH HHTEpPECaMu,
AKOJIOTUYECKUMH 00s3aTeIbCTBAMH W COIMATBHONW OTBETCTBEHHOCTHIO. MMmeHHO mo3tomy ESG-
MEHEKMEHT — 3TO KJII0U K YCTOHUMBOMY OyaynieMy HeTe100bIBalOINX KOMITAHUH.
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IHOBBIINEHUE SKCILTYATAIIMOHHBIX XAPAKTEPUCTUK BEH3MHOBBIX
JABUT'ATEJIEN C UCIIOJIb30OBAHUEM 3TAHOJI-BEH3UHOBbBIX
TOILIMBHBIX CMECEN

Aiimazamoemoe Cmazyn Tanzamoeuu

Joxmopanm,

Kaszaxckuii uccnedosamenvcxuii azpomexuuuecxkuti ynusepcumem umenu C. Cetighynnuna,
Acmana, Kazaxcman

Hayunwiii pyxosooumensv: k.m.n., 0oyenm banzaoexoe Toney Kynsconoeuu

Annoranms

Kpatko o Tom, uTo ucciemnoBano BiausHue nodaieHust omosranona (E10, E20, E30) B Oen3un
(AU-92 u AHN-95) Ha SKOJOTMYECKHE M TEIUIOTEXHUYECKHUE MOKa3aTelu JBUTaTeNisi BHYTPEHHETO
cropanus. Pe3ynbrarsl nokaseiBatoT cHmkeHue BeIOpocoB CO u CH mpu pocte comepkaHusi 3TaHOIa,
nosbiieHne CO: 1 TeMnepaTypsl BBRIXJIONHBIX ra3oB. Hanbonee s dextrBHOi 0kazanacs cmech E30 ¢
6ensunom AN-92.

KittoueBbie cnoBa: 0mo3TaHol, OEH3MHOBBIN JIBUTaTelb, BRLIOPOCHI, TOITUTUBHBIE CMECH, YKOJIOTHSI.

1. BBenenue.

B ycnoBumsx rio0anbHOrO pocTta MOTPEONCHHS DJHEPrMM M OTPAHUYCHHOCTH 3aIracoB
MCKOMIaeMOro TOIUIMBa BCE Oojee akTyalbHOW CTAHOBUTCS 3ajadya IOMCKa aJbTePHATUBHBIX
WUCTOYHUKOB OJHEPruM s TpaHcrnopra. OmHMM #3 TEPCIEKTUBHBIX HAIMPABICHUNW CUYUTACTCS
UCIIOJIb30BaHUE OMOATaHOJa B KayecTBe JOOABKH K TPaJUIIMOHHBIM BHJIaM TOIUIMBA JUIsSl IBUraTesel
BHyTpeHHero cropanus ([IBC).

buostanon npexacrasnser co0oil BO30OHOBIsIEMOE TOIUIMBO, MOJYy4aeMO€ W3 PACTUTEIHHOIO
CBIPBS,, U O0JIAACT PSIIOM MPEUMYIIECTB: BHICOKMM OKTAHOBBIM YHCIIOM, HAJIMYUEM KHCIOpOaa B
MOJIEKYJIE, UTO CIIOCOOCTBYET OoJjiee MOJTHOMY CTOPAHUIO TOIUITMBHONW CMECH, a TaKKe BO3MOKHOCTBIO
CHIDKCHHUSI BBIOPOCOB TOKCHYHBIX KOMIIOHCHTOB OTpabOTaBIIMX Tra30B. [Ipu 3TOM CymIECTBYIOT U
ornpeseNéHHbIe OrPaHUYCHUS, CBA3AHHBIE C MEHbBIIEH TEIIOTBOPHONW CIOCOOHOCTBIO 3TaHOJA IO
CPaBHCHHIO C OCH3MHOM, IIOBBIIICHHOH THIPOCKONMMYHOCTBIO M BO3MOXHBIM BIUSHUEM Ha
JOJITOBEYHOCTh OTJENbHBIX Y3JIOB JBUTATEIIS.

B MupoBO#l TpakTHKE 3TaHOJ MIMPOKO HUCIOIB3YeTCS B KadeCTBE KOMIIOHEHTA TOTUTUBHBIX
cmeceil. Hambonee pacmpoctpanéHHbIMU sBIsitOTCS coctaBel E5-E30, rme umcio ykaseiBaeT Ha
MIPOLICHTHOE COJIEpKaHHME dTaHOJa B OCH3WHE. Psl WccienoBaHW MOKa3bIBaeT, YTO MPUMEHEHHE
TaKUX CMECeH MOXKEeT CHIKaTh BbIOpockl okcuaa yriaepoga (CO) u  yrieBomoponos (CH),
OJTHOBPEMEHHO YBEJIWYHMBAsi KOHIIEHTpaIuio yriekucioro ra3a (CO:) kak nuHaukaTopa 0osiee moIHOro
CropaHusi TOIuIMBa. B To jke BpeMs BIMSHUE 3TAHOJA Ha HKCIUTyaTal[MOHHBIE NMOKA3aTEeNH JBUTATENS
(MOITHOCTh, KPYTANIMA MOMEHT, TEMIIEpaTypa BBIXJIOIHBIX Ta30B) 3aBUCHUT OT MPOIEHTHOTO
COJIepKaHUs U pexrMa paboTHI.

B Pecny6nuke Kazaxcrtan Bompochl mepexojia Ha JKOJOTHYECKHM YHCThIE BHUIBI TOTUIMBA
MpHOOpeTaroT 0co0YI0 3HAYMMOCTD B CBSI3U C HEOOXOAMMOCTBIO CHIDKEHUSI TEXHOT€HHOW HArpy3Ku Ha
OKpY’Kalolyro cpeay. B 3Toil cBsi3m HCClieIOBaHHE BO3MOXKHOCTEM NPUMEHEHMsI OHOdTaHONIA B
cocTaBe OEH3MHO-ITAaHOJIBHBIX CMECEH /Il aBTOMOOMIIBHBIX JBUTATENECH MPECTaBIAECTCA aKTyaIbHbIM.

Henp HacTosimield paboThl 3aKirovaercs B H3YYEHUM BIUSHUSA J00aBieHHs O3TaHona (B
koHneHTpanusax E10, E20 u E30) k Oensuny mapox AUM-92 u AM-95 Ha sKcrutyaTallMOHHBIE U
HKOJIOTHUYECKHE TTOKA3aTe I OCH3WHOBOTO JBUTATENIS] BHYTPEHHETO CrOpaHUs.

2. MeToauKa nccjieJOBAHUS.

2.1. OOBEKT UccIeI0BaHUSA.

DKCTepUMEHTHI TPOBOAMINCEH HAa OCH3MHOBOM JIBUTATelle BHYTPEHHETO cropanus oosémom 1,8 1
C BOCEMbBIO ITMJIMHPAMH, YCTAHOBJICHHOM Ha CTAllMOHAPHOM WCIBITATEILHOM CTeHIe. KOHCTpyKIus
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CTCHJIa MTO3BOJISIA TIPOBOIUTE U3MEPEHUS Ha Pa3IMIHBIX PEKUMaX PabOThI IBUTATENS (XOJIOCTON X0/,
CpelHUEe U BBICOKHE OOOPOTHI), OJTHAKO OTCYTCTBOBAJIa BO3MOXKHOCTh CO3[IaHUSI BHEUIHEH Harpy3Kw,
MMO3TOMY WCHBITAHUS BBINIOTHSUIHCH 0€3 JWHAMOMETpPUpOBaHUs. JIJIT JOCTWKECHHS TOYHBIX U
BOCIPOU3BOAMMBIX PE3YNIBTATOB KaXK0€ UCIBITAHWE TIPOBOJAUIOCH B TPEX MOBTOPEHUAX OIS KaXKIOH
TOTIJTMBHOM CMECH, ITOCJIE YeTr0 PAaCCUNUTHIBAINCH CPETHNE 3HAYECHUSI TaPaMETPOB.

2.2. TomIMBO U TOIIUBHBIE CMECH.

B kayectBe 0a30BOro TOIUIMBA HCIOJIL30BAINCh OeH3uHBI Mapok AMN-92 u AM-95. s
MPUTOTOBIICHUSI CMecel TpUMEHSJICS JTaHON C KoOHIeHTpamueid 96%. bbiiu MmoAroToBICHBI
CJIEIyIOIIIME TOIIJIMBHBIE COCTABBI:

EO — uucterit 6en3un (AN-92 wim AU-95);

E10 — 0ensuu ¢ 10% »Tanomna;

E20 — 6ensun ¢ 20% 3TaHona;

E30 — 6ensun ¢ 30% sTanomna.

CMemmBaHuEe OCYIIECTBISIIOCh B JA0OPATOPHBIX YCIOBUSAX IMYTEM TOYHOTO JO3HPOBAHUS
KOMIIOHEHTOB, YTO 00€CIIeunBajo CTabMIBHOCTh cocTaBa cMecH. [Ipr 3TOM yYUTHIBAIHCH TPeOOBaHUS
I'OCT 32513-2013 «TonnuBa MoTOpHblE. BeH3MH HE3TUIMpPOBaHHBIA. TEXHUYECKHE YCIOBHS», B
YaCTH JIOITYCTUMOTO COJIEPKaHUsI OKCUTEHATOB (B TOM YKCJIE 3TaHOJIa) B aBTOMOOMIIBbHBIX OCH3WHAX.

2.3. Pe:XuMBI UCTIBITAHUM.

HcnpiTanus npoBOAUIUCH TPU TPEX pexumax paboThl ABUTATEINS:

Xonocroi xo1 (800-900 06/mMun);

Cpennue 060opotsl (20003000 06/MuH);

Bricokue o6opotsl (4000-5000 06/Mun).

Ha kaxxmom pexxume aBUraTeNbh padoTan B yCTOMYMBOM COCTOSIHUM B TEUCHHE S—7 MUHYT, TIOCIIe
Yero MpOBOJMIMCH U3MEPEHUs TapamMeTpoB. BeiOop pexxumMoB cornacoBan ¢ TpeboBanusimu 1SO 8178-
4:2020 «Reciprocating internal combustion engines — Exhaust emission measurement — Part 4: Test
cycles for different engine applications», rae periaMeHTHPYIOTCS TECTOBBIC MMKIIBI TSI OLEHKH
BbIOpOCOB JIBC.

2.4. U3smepurenbHoe 000pyI0BaHUE.

Jliig peructpanuy napameTpoB MPUMEHSIIOCH clieytoliee 000pyaoBaHUE:

lazoananu3zarop as onpenenenus koHnentpanuu CO, CO2, O: u CH B oTpaboTaBmmx razax;

TaxomeTp 11 U3MEpEeHHs YaCTOThI BPAIIEHHs KOJICHYAaTOr 0 BaJia;

Tepmonapa 11 GpuKcauu TEMIEPATYPhI BRIXJIOHBIX Ta30B.

Metonsl  ompeaeneHuss  BBIOPOCOB  cOOTBETCTBYIOT —monoxenusm I1SO  8178-1:2020
«Reciprocating internal combustion engines — Exhaust emission measurement — Part 1: Test-bed
measurement systems of gaseous and particulate emissions», periamMeHTHpyOMEro TPeOOBaHUSA K
000pYI0BaHUIO U MPOLEAYPAM H3MEPEHHA.

2.5. O6paboTKa TaHHBIX.

Jist KaXKI0TO peXMMa PacCUUTHIBAINCH cpeanne 3Hauenus: konueHrpamuii CO, CO2, Oz, CH u
TEMIIEpaTyphbl BBIXJIOMHBIX ra3oB. /laHHble ObUIM TpelICTaBiICHBl B BHAE TaOMUI[ U TpadUKOB A
aHaJM3a 3aBUCHMOCTH MapaMeTpoB OT Tura Toruuea. [Ipumensuics aucnepcronnbiii anamus (ANOVA)
JUISL OLEHKHA CTATUCTHYECKON 3HAYMMOCTH BJIMSHHUSA BHJA TOIUIMBA. BBIMOTHSICS KOPPENSIUOHHBIN
aHAJIA3 JIUTSl BBISIBJICHUST B3AMMOCBS3EH MEXTy BBIOpOCAMU M TEMITepaTypoil.

3. Pe3yabTaTthl u 00cyx/IeHHE.

3.1. I3MeHeHue cocTaBa BBIXJIOMHBIX Ta30B HA XOJIOCTOM X0y

Ha pexxume xomoctoro xozaa (800900 06/mMuH) HaOMIOAATOCh CHIDKEHUE KOHIICHTPAIIMH OKCHIA
yrinepona (CO) mpu ucnonwszoBanuu cmecu E10 mo cpaBaenuto ¢ Oensunom EO. Omnako mpu
JanbHENeM yBeaudeHun aoiau staHona a0 20% coxaepkanue CO BHOBB BO3POCIIO, UYTO CBSI3aHO C
HETIOTHBIM CTOpaHueM u3-3a o0emHeHus cmecu. Konmentpanus yrieBomoponoB (CH) ymenbinanach
npu nepexoze oT EO k E20 u E30, yro yka3siBaeT Ha OoJyiee MOJIHOE cropaHue Torusa. [Ipu 3tom
¢ukcupoBasioch Bo3pacranue koHueHTpauuu CO: (1o 6,3%) u Temneparypbl BBIXJIONHBIX ra3oB (10
322 °C pns toruBa Ha ocHoBe A-95).
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Pucynok 1. Bnmusuaue na nokazatenu CO, CO2, CH, Oz, t 6eH3UHOBBIX U OE€H30-3TaHOJIBHBIX
cMeceit Mapku AU 92 B pesxuMe X0JI0CTOro Xo/a.
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Pucynok 2. Biussaue Ha nokazatenu CO, CO2, CH, Oz, t 6eH3UHOBBIX ¥ 0€H30-3TaHOJIEHBIX
cMeceit Mmapku AU 95 B pesxxuMme X0JI0CTOro Xoja.

Takum 00pa3oMm, Ha XOJOCTOM XOJy NMPUMEHEHHE ATaHONa B KoHUEeHTpauuu 10 10% cHuxkaet
BbIOpocsl CO, a npu 20-30% nocturaetcst ymensiienue CH u poct CO2, 4TO CBUIETENBCTBYET O
MOBBIIICHUH MTOJIHOTHI CTOPaHHUSI.

3.2. DKoslornyeckre nokKa3aTesny Ha CpeqHUX 000opoTax

Ha wactore Bpamenus 2000-3000 oO/MUH Bce JTaHON-COAEpKAIIME CMECH IOKa3allu
cymectBeHHoe cHmkeHne CO u CH mo cpaBHeHHIO ¢ YUCTHIM O€H3WHOM. MUHUMAaJIbHBIE 3HAUCHUS
CO (okomno 0,5%) 3adukcupoBansl qist cmecu E30, uro Ha 35-40% nHmxke mo cpaBHeHuto ¢ EO.
Konnenrpanus CH camxkanace 6onee uem Ha 40% mpu ucnonb3oBanuu cmeceir E20 u E30. [Tpu stom
Habmogancst poct CO: no 11,9%, uyTo moxaTBepXAaeT yiaydllEHHE IOJHOTHI CrOpaHHs TOIUIMBA.
TemrepaTypa BBIXJIOMHBIX Ta30B yBenuuyuBaiach 10 479 °C, 4TO TakKe CBSI3aHO C TOBBIIICHHEM
TEIUIOBBIIEJICHUS TIPU CTOPAHUH CMECEN.
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Pucynok 3. Biusaue Ha nokazatenu CO, CO2, CH, Oz, t 6eH3UHOBBIX U O€H30-3TaHOJIBHBIX
cMeceit mapku AU 92 B pexxume cpeaHero obopora.
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Pucynok 4. Biussaue Ha nokazatenu CO, CO2, CH, Oz, t 6eH3UHOBBIX 1 O€H30-3TaHOJIBHBIX
cMeceit Mmapku AU 92 B pexxume cpeHero o6opora.

Takum o00pa3oMm, Ha CpeIHHMX pEXHMax JABHUraTenab paboraeT Haubosee >PQPEeKTHBHO NpHU
ucnonbs3oBanuu cmeceit E20-E30, yro conpoBoxkaaeTcs ylnydleHueM dKOJIOTMYECKUX XapaKTePUCTHUK.

3.3. PaboTa nBuraresns Ha BHICOKHX 000poTax

[Ipu yBenmueHnH 4acTOTHl BpalleHUs KoieHuaToro Baia 10 4000-5000 o06/muH 3adukcupoBaHO
nanpHeiee cHmwkenne konueHtpamuu CO (mo 0,65% mpu E30 u 6ensune AN-95). Konnenrpamus
CH ywmensmanacey noutd B 1,5 pasa ornocutensHo EO. IIpu stom ypoBens CO: mocturan 12,5%, a
TEMIIEpaTypa BBIXJIONHBIX I'a30B Bo3pacTana 1o 628 °C.
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Pucynok 5. Bimusaue na nokazatenu CO, CO2, CH, Oz, t 6eH3UHOBBIX U O€H30-3TaHOJIBHBIX
cMeceit Mmapku AU 92 B pexxume BBICOKOTO 000poTa.
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Pucynox 6. Biusinue na nokasarenu CO, COz, CH, Oz, t 60eH3UHOBBIX U OE€H30-3TaHOJIBHBIX
cMeceit Mmapku AU 95 B pexxnme BBICOKOTO 000poTa.

OTU pe3yiabTaThl yKa3bIBalOT HAa TO, YTO MPU BBICOKHX OOOpPOTaX YBEIWYECHHE COACpPIKAHUS
3TaHoJa CIOCOOCTBYET OOJiee MOJHOMY CTOPAHMIO TOIUIMBA U YJIYUIIEHUIO 3KOJIOIMYECKOH YMCTOTHI
BBIXJIOIA.

UccnenoBatenu yrBepxmaroT, yro godOarineHue 10-15% OwmosTaHONMA CHMXKAET IUKIWYECKHE
KosiebaHMs J1aBJlIeHus B IMIMHApe U yMeHblaeT Beiopockl CO u CH [1, c. 7-8]. Hame uccnenoBanue
MOKAa3bIBAET, UTO Ha cpeaHux obopoTtax cmecu E20-E30 obecneunBatoT cHmkeHue konuentpaiuu CO
1o 0,5% u CH Gonee uem Ha 40% mo cpaBHeHuto ¢ 6en3uHoM EOQ. M3 3Toro MOXHO cienaTh BBIBOI,
YTO MOBBILIEHHE a0aM 3TaHosna 10 20-30% [omoJHUTENbHO yCUIMBAaeT 3(PQEeKT, OTMEUEHHbIH B
pabote [1], 3a cu€T Gonee MOTHOrO CropaHus TOTLINBA.

Rimkus u ap. yka3bBaloT, 4To MpH YBEJIMYEHUU cojepkaHus 3taHosa 1o 70% Habmromaercs
pPOCT KpYTAIIEr0O MOMEHTa W cpefaHero 3¢dekrtuBHoro maienus no 1,7% [2, c. 6-7]. Hamm
pe3yabTaThl MOKA3bIBAIOT, UTO NMPHU UCHOIb30BaHUN cMecu E30 noBblmiaeTcs TeMnepaTypa BHIXJIOMHBIX
ra3oB 710 628 °C, 4To TakXke CBUIETEIbCTBYET O O0JIee MHTEHCUBHOM MIPOTEKaHUHU MPOIecca CrOpaHusl.
CrenoBaTeIbHO, MOXHO 3aKIIOYUTh, YTO AK€ MpPU MEHbIIeH KoHueHTpanuu stanona (20-30%)
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MPOSIBIISIETCS. TEHACHIHMSI K POCTY 3(P(GEKTUBHOCTH pabOTHI JIBUTATENS, OTMEUEHHAsI B UCCIICTOBAHUH
[2].

CormnacHo 0630py Barua u ap., nobasnenue 3Tanona k 0eH3uHy cHmkaet BeioOpockl CO Ha ~17%
n CH Ha ~43% npu BBICOKMX KOHLEHTPALMIX ITaHOJA, a TaKKe yMeHbIIaeT smuccuto NOX 3a cuér
oxnaxmaaroriero sddexra [3, c¢. 10-12]. B Hamem wuccienoBaHWM aHAJOTUYHO BBISIBJICHO, YTO
ucnonb3oBanue cmecu E30 cokpamaer BeiOpocsl CO u CH Ha BbICOKMX 000pOTax IBUTaTeNs, MpU
sToM HaOmogaercss poct CO: kak mnpu3Haka Oosiee MOJHOrO cropaHus. TakuM oOpa3oM, Halu
pe3yibTaThl MOATBEPXKIAIOT BBIBOABI [3] M JIEMOHCTPUPYIOT HPUMEHHUMOCTb OHO3TaHONA JUIS
CHIYKEHUSI TOKCHYHOCTH BBIXJIONA JTaXKe TIPH YMEpEHHbBIX KoHIeHTparusx (20—30%).

3.4. Cratuctuueckas o0pabOTKa JaHHBIX

Hucnepcuonnsiii ananmu3 (ANOVA) nokaszan CTaTUCTUYECKH 3HAUYMMOE BIIMSHUE COCTaBa
toruBa Ha KoHueHTpauuro CO, CH, CO: u Ttemmeparypy BbIxsonHBIX razo (p < 0,05).
KoppensuuonHslii aHalin3 BBISIBIII CUJIBHYIO OTPHUIATEIbHYIO CBs3b Mexnay conepkanueM CO u
TEMIIEpaTypoil BBIXJIOMHBIX ra3oB (r =~ —0,82), a takxke mexay CH u temneparypoii (r = —0,77). Oto
MOJITBEPIKIAaET, UTO O0Jiee BHICOKUE TEMIIEpaTyphl 00ecTIeunBaloT 60Jee MOJHOE CTOpaHNe TOTITUBHOM
CMECH U CHWKECHHE TOKCUYHBIX BHIOPOCOB.

Tabnuna 1. CraTucTuka 1mo Bceit BRIOOpKE.

IHapamerp Cpen.3nau Cp. norpemHocTb. Mun—-Makc
CO (%) 0.59 0.11 0.47-0.80
CH (ppm) 426.75 100.56 321-600
CO:2 (%) 11.05 0.61 10.0-11.9
CO: (ucmp.) 2.36 0.70 1.60-3.50
Temneparypa °C 451.00 19.12 421479

4. 3aka04eHne

[To pe3ynbraTtam npoBeAEHHBIX SKCIIEPUMEHTOB MOXKHO CIENATh CIEAYIONINE BBIBOIBI:

JloGaBnenne »TaHona B cocTaBe OeH3MHO-3TaHOJBHBIX cMeceld (E10-E30) oka3biBaeT
CYIIECTBEHHOE BIIMSIHHE Ha JKOJOTMYeCKHe TMokazarenu paboTsl nBuratens. C pocToM coaepKaHUs
sTaHoyia HaOmomaercst camxkenue konmneHtpanud CO u CH npu omHoBpeMmenHoM yBenuueHUUu COq,
YTO yKa3bIBaeT Ha 0OJiee MOJIHOE CTOPAaHUE TOIUIHUBA.

Ha xonoctom xoay Hanbonbmuii 3¢ ¢GeKT mocTuraercs npu ucnoib3opanuu cMmeceir E20 u E30,
KOTOpbIe 00€CIeUnBaIOT CHIKEHHE BHIOPOCOB yIiieBo10poioB u pocT CO:2 MO CPpaBHEHHUIO C YUCTHIM
OCH3UHOM.

Ha cpeanux pexumax (2000-3000 o6/mun) cmecu E20 u E30 nmokazanu Hawtydmmi pe3yinbTar:
muHuManbhble 3HaueHus CO (1o 0,5%) u 3HaunTtensHoe cHikenue CH (Gonee 40%).

Ha Bricokux o6opoTtax (4000—-5000 o6/Mun) ucnons3oBanue cmecu E30 (ocobenHo Ha OeH3HHE
AMU-95) obecneunio cumxenne CO no 0,65% u CH noutu B 1,5 pasa npu onnoBpemenHoM pocte CO2
1o 12,5% u teMmnepatyphbl BBIXJIOIHBIX ra3oB A0 628 °C.

Craructnueckuit ananus (ANOVA) moaTBepani 3HAYMMOCTD BIIMSHUSL COCTaBa TOTUIMBA Ha BCE
uccnenayemoie mapametpsl (p < 0,05). KoppensiinoHHBIN aHalu3 MOKa3al CHIbHYIO OTPHUIIATEIIbHYIO
3aBUCHUMOCTh Mexay coaepsxkanueM CO u CH u temmnepatypoii BBIXJIOMHBIX Ta30B, YTO MOATBEPKAAET
VIIYYIIEHUE TTOJTHOTHI CTOPAHWSI P TIOBBITIICHUH TEMIIEPATYPHI.
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I'OCYIJAPCTBEHHO-HACTHOE TAPTHEPCTBO B CUCTEME
JOIIKOJBbHOI'O OBPA3OBAHUA

Hocanoaesa Aiizepum I'abuoonnaeena
Maeucmp /lenosoeo Aomunucmpuposanus (EMBA), KazHY um. ano-Dapabu
Kazaxcman, e. Anmamei

AHHOTALIUA

B cratbe paccmarpuBaercs rocynapctBeHHO-9acTHOe nmapTHEpcTBO ([TUII) kak cTparernyeckmii
MHCTPYMEHT MOJIEPHHM3AIMU CUCTEMBI JIOLIKOJIBHOrO oOpa3oBanusi B Kaszaxcrane. B ycrnoBusix pocra
YHCIEHHOCTH JETCKOI0 HaceleHHus, ypOaHW3allMd M OrpaHHYEHHBIX OoJKeTHbIX pecypcoB [UII
MIO3BOJIAET OOBEIUHATH I'OCYIApCTBEHHBIE M YACTHBIE PECYpPChl NJIsl YCKOPEHHOTO CTPOMUTENILCTBA
JNETCKUX Ca/ioB, 0OHOBJIEHHs] MHGPACTPYKTYPHl U TOBBIINICHUs KadecTBa 00pa3oBaTeNbHBIX yciyr. B
paboTe mpoaHaIM3upPOBaHb! CyHOCTH U Moeau [ UIT. Ha ocHOBe CTaTUCTHYECKUX TaHHBIX TIOKA3aHO,
YTO 3a mocieaHee aecsatuiaeTue B KazaxcTaHe 3HAUUTENbHO YBEIMYMIICA OXBAT JE€TE€U JOLIKOIbHBIM
o0Opa3oBaHHEM.

I'ocynapcTBeHHO-4yacTHOE MApTHEPCTBO B CHCTEME JIOUIKOJIBHOIO O0pa3oBaHMs SBISETCA
BaKHBIM HHCTPYMEHTOM COLIMAJIbHONH TOJUTHKU COBPEMEHHOI'O TOCY/IapCcTBa, HAIPaBICHHBIM Ha
pelleHrne KIFOUYEBhIX MpOoOJeM IOCTYMHOCTH M KadecTBa OOpa3oBaTeNbHBIX YCIYyr. B ycmoBusax
ypOaHu3alny, pocTa YUCIEHHOCTH JETCKOIO HACEeJECHHS U OTPAaHUYEHHBIX OIO/DKETHBIX PECYPCOB
BONPOC PpACHIMPEHUs CETH [OIIKOJIBHBIX OpraHu3aluii MpHoOpeTacT ocoOyr aKTyaabHOCTb.
lNocymapceTBO, CTanKMBasICh C NEPUIUTOM MECT B IETCKUX CaJlaXx ¥ HEOOXOJAMMOCTHIO MOJIEPHU3AINHI
UHQPACTPYKTYphl, BCcE damle oOpamjaercs K MexaHu3Mmy mnapTtHépctBa ¢ OusHecoM. CyThb
roCy/lapCTBEHHO-YaCTHOTO MapTHEPCTBA 3aKII0YaeTcsd B OOBEAMHEHHHM PECypcOB MMYOJIMYHOTO U
YaCTHOTO CEKTOPOB, MPU KOTOPOM TOCYJAPCTBO COXPAHSET CTPATETMUECKUN KOHTPOJIb U PETYIUPYET
CTaHIapThl KayecTBa, a YacTHBIM mNapTHEp obecneurnBaeT (UHAHCUPOBAHUE, CTPOUTENIHCTBO,
yIpaBleHHEe WIN SKcIUTyartauuio o0bekToB. [lomoOHBIN moaxox mno3Boiser Oonee 3PEHEKTUBHO
pacrpeaensaTh pUCKH B 0053aHHOCTH, YCKOPSIET CTPOUTEIHCTBO HOBBIX caioB [1].

B MupoBoil mpaktuke cpopmupoBaiuch pasznuuHbie ¢Gopmbl [UII, koTOpsle MOTYT yCHEUIHO
NpPUMEHSThCST U B cdepe TOIIKOIbHOro obOpaszoBanus. KoHlleccuss mpeanosnaraer, 4To YacTHBIM
napTHEP CTPOUT WM PEKOHCTPYHUPYET OOBEKT, IKCIUTYaTUPYET €ro B TEUEHHUE OTOBOPEHHOT'O CPOKa, a
3aTeM IepenacéT roCy1apCTBYy.

Mooenu I'dIT

Konueccm{ KOHTpaKT Ha yIpaBJICHHE CoBMecTHOE npeanpusaTue
YactHblii mapTHEP .
T'ocynapctBo ocraérest Tocynapctso u 6uzHec
CTPOUT/PEKOHCTPYHUPYET
BJIAJCIIbLIEM, HO YIIPABJIICHUE U CO31al0T COBMECTHYIO
OOBEKT U YIIPABJIET UM B
o0cCiTy)KUBaHHUE MEPeaaloTCs OpraHU3aLuIo IS
TEUeHHEe CPOKa JIOroBopa, o
o YaCTHOU KOMITAHUHA NPEAOCTABICHUA YCIIYT
3aTeM nepeaér rocy1apcTBy
T'ocynapctBo ocraérest
CTpOUTENnbCTBO U
BJIaJCJIbLIEM, HO YIIPABJICHUE U COSHaHI/IE CETU NOUIKOJIBHBIX
SKCILTyaTalMs JETCKUX CaJ0B B,
OGCJ]y)Kl/[BaHI/[e nepenarTes LECHTPOB C NOJICBBIM Y4aCTUEM

AnmMatsl o
YaCTHOM KOMITaHUH

Pucynok 2. Mogenu I'4I1

154



MexyHnapoablii HayaHbsli sxypHan AKAJITEMJK Ne 4 (282) 2025 .

MesxayHapOIHBINA OIBIT TOATBEPKAAeT dPPeKTHBHOCTH UcTonb3oBanus [UIl mis pacmmpenus
CETH IOLIKOJBbHBIX YyupexnaeHuid. B Cunramype npuMeHseTcs MOJAEIb COBMECTHBIX LEHTPOB, IIe
roCyIapcTBO CyOCHIUpPYeT MHPPACTPYKTYPY, @ YAacTHBIE ONEPATOpbl OTBEUAIOT 3a COJEp)KaHHE U
obpa3oBaTesibHbIe TporpamMMel. B BennkoOpuranuu peanusyercs cxema Early Years Free Entitlement,
IpelycMaTpuBaroias orjaTy ONpeaAesEHHOr0 KOJUYeCTBa YacoB NMpeObIBaHUS peOEHKA B YACTHBIX U
roCyJIapCTBEHHBbIX cajax 3a cu€ér Orojkera. CKaHIMHABCKME CTpaHbl JEJAlOT aKLEHT Ha PaBHOM
JIOCTYIE: POAUTENIN MOT'YT BBIOUPATH 000 CaauK, a GPUHAHCUPOBAHHUE OCYILECTBIISIETCS 110 €AUHOMY
HOpPMAaTHUBY [2]. DTH nMpUMeEpHI MOKA3bIBAIOT, YTO KOMOMHAIUS TOCYAAPCTBEHHOTO KOHTPOJIS, YAaCTHBIX
MHBECTHUIMI U MPO3pAaYHbIX MTPaBUIJI 00ECTIEYNBAET BHICOKOE KAU€CTBO M PaBHBIN JJOCTYII K yCIyraMm.

Cuctema pgomkojibHOTO oOpa3zoBanus Kazaxcrana 3a mociegHue ToOJbl IpeTeprena
3Ha4YMUTENIbHBIE U3MEHEHM. ['ocyqapcTBeHHas mporpaMma «bananan» 1 MOCIeAYOIHE HAIHOHAJIbHBIE
MIPOEKTHl MO3BOJIMJIM YBEJIHMYUTh OXBaT JAeTell B BO3pacTe OT TPEX N0 WIECTH JeT A0 Ooyiee uyem
JEBSIHOCTAa MPOLEHTOB. OIHAKO KOJUYECTBEHHBIH POCT HE BCET/Aa CONPOBOXKIAICS PABHOMEPHOCTBIO
pacrnpenieneHnss 00beKTOB MO peruoHaM. OcCOOEHHO OcTpo MpobiemMa AeuIuTa MECT OIIyIIAeTCs B
OBICTPOPACTYIINX IOPOJIAaX U araoMepanusx.

12 000 100%
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10 000 60%
8 000 0%
60%
6 000 50%
40%
4000 0%
2 000 20%
10%

0 0%

2015 2020 2025

mm Oxgat aereit 3—6 et 110, % KonuuecTBo ASTCKUX CaJioB

PI/ICYHOK 2. HI/IHaMI/IKa pa3BUTHA CCTU ACTCKUX CaJ0B U YPOBH OXBaTa

HecmoTpss Ha MONOXHUTEIBHYIO NMHAMUKY, COXPAHSIOTCS MPOOJIEMbl HHPPACTPYKTYphl U
KaJpoBoro odecrneueHns. MHOTHE 3aHUSI HY)KJAIOTCS B KallUTaJIbHOM PEMOHTE MITM MOJICPHH3AIINY,
0COOCHHO B celbCKUX paiioHax. OtMeuaeTcs AePUIUT KBaTU(UIMPOBAHHBIX BOCIHUTATENEH,
JIOTOMNENI0B, Ae(PEKTOJIOr0B, YTO CHM)KAE€T BO3MOYKHOCTH KAa4€CTBEHHOI'O CONPOBOXKIEHUS pPa3BUTHUSA
JeTeil. BIoJKETHBIE pecypChl HE BCETAa NO3BOJISIOT CBOEBPEMEHHO CTPOUTH HOBBIE IETCKHE CaJlbl, a B
KPYIHBIX TOpOJax CTPOUTEIBCTBO 3aTPyAHEHO H3-3a Je(duLUTa 3€MEJbHBIX YYacTKoB. B 3Toii
cUTyaluu oco0oe 3HaYeHHe MPUOOPEeTaoT MHHOBALIMOHHBIE MEXaHU3Mbl (PMHAHCUPOBAHMS, BKIIOYAs
BayuyepHOoe (PMHAHCUPOBAHUE, AYTCOPCUHT OTIENbHBIX (DYHKIUI, IPUBICUEHNE YaCTHBIX UHBECTULIUN
B CTPOUTENIBCTBO U 3KCILTyaTalMio 00beKTOB. Beé 3T0 mo3BosnsieT OpicTpee 3aKphIBaTh ASPULUT MECT U
oOecrneuynBaTh paBHBINA JOCTYI K 00pa3oBaTeIbHBIM yciayram [3].

HopmaTtuBHo-nipaBoBast 6a3za Kaszaxctana co3maér ycnoBus ans aktuBHoro pazsutus [UIL
3akonbl «O TOCYZapCTBEHHO-4YaCTHOM MapTHEpCTBe» W «OO0 00pa3zoBaHUMY OMNPEIEISIOT TMpaBUia
B3aUMOJICHCTBHS TOCylapcTBa M OW3Heca, a YNPOIUEHHBIH MOPSAOK 3aKIIOUeHHs JOrOBOPOB B
counanbHOU chepe, npuHATHINA B 2016 roay, 3HAUUTENBHO YIIPOCTHII 3allyCcK MpoekToB. Ha npakTuke B
psZie PEeruoHOB DPEATU3YIOTCS NPOEKTHl IO CTPOUTENBCTBY M DKCIUTyaTallMM JAETCKMX CaJoB Ha
YCIIOBUSIX KOHIECCMM W KOMIIEHCAllUM 3aTpaT 4yacTHbIM HMHBecTopaMm. B Anmatsel, lllsiMkente u
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Kocranae ¢ynkuuonupyror npecsatku o0bekToB [UII, 4TO MO3BONMIO CYIIECTBEHHO COKPAaTHUTh
Oouepesir U co3/1aTh HOBBIE pabouune MecTa.

OTU NPOEKTHI NMOKa3aJId BBICOKYIO 3(PPEKTUBHOCTD, MOCKOJIbKY CIIOCOOCTBOBAIM MPUBJICUEHUIO
MHBECTULIMH, pa3rpy3ke OrojkeTa W TMOBBIILICHHIO KadecTBa oOpa3oBaTelbHbIX mnporpamm. [YII
OKa3bIBaeT BBIPAKEHHBIM SKOHOMUYECKUN 3¢ (eKT, co3aaBasi HOBble pabouyue MecTa U CTUMYIHUPYS
pa3BUTHE MaJoOro U CpelHero Ou3Heca, OOCIYKUBAIOIIETO OIMIKOIbHbIE opraHu3aluu. ColnaibHbIH
3¢ dexT BbIpakaeTcs B POCTE JOCTYIMHOCTH Kaye€CTBEHHOT'O OOpa30BaHUs, COKpPAIEHWU OuepesieH,
BO3MOXKHOCTH Il pojauTeNiell ObICTpee BO3BpamlaThcsi K TPYAOBOH JaestenbHOCTH. Hakowerr,
WHHOBAIIMOHHBIA 3P (EeKT 3aKIoyaeTcsi BO BHEIPEHUH COBPEMEHHBIX METOAUK OOy4deHHs U
MH(POPMALMOHHBIX TEXHOJIOTUH, YTO MOBBIMIAET KOHKYPEHTOCTIOCOOHOCTh JTOIIKOJIBHBIX YUPEKACHUN
[4].

I'ocynapcTBeHHO-4acTHOE MapTHEPCTBO CTaHOBUTCS BayKHENIINM WHCTPYMEHTOM
MOJICpHHM3AllUA  JOMIKOJIBHOTO  oOpasoBanusi Kaszaxcrama. OnHO  oOecrneunBaeT  CHHEPTHIO
rOCYJIapCTBEHHBIX M YAaCTHBIX PECYpPCOB, YCKOPSIET CTPOMTEIHCTBO HOBBIX OOBEKTOB, COCOOCTBYET
Pa3BUTHUIO YEJIOBEYECKOro KamuTana. MexXIyHapOaHbIM M HalMOHAJIBHBIM OIBIT MOATBEPKIAIOT, YTO
IIPU TPAMOTHOM PEryJIUPOBAHUM U MPO3pPAYHBIX MeXaHu3Max KoHTpoJisi Y1l He ToNbKO TUKBUAUPYET
neuIUT MECT B I€TCKUX CaJaX, HO M MOBBIIIAET Ka4eCTBO 00Pa30BaTENbHBIX MPOTPaMM, YKPEIUIIET
KaJIpOBbI TOTEHUUAJI M CO34a€T MPEANOCBUIKM Uil YCTOMYMBOIO COLMAIBbHOIO pa3BUTHSL.
[lepcriekTuBBl JalbHEHIIETO pa3BUTHS CBA3aHbl C COBEPIIEHCTBOBAaHHMEM HOPMATUBHOM 0a3bl,
pacmupenueM ¢opM ydacTus Ou3HEca, BHEIAPEHUEM T'MOKMX HHCTPYMEHTOB (DMHAHCHPOBAHUS H
CTUMYJIMPOBaHHEM OOIIECTBEHHOTO KOHTPOJSl. BCE 3TO MO3BOSUT BBIBECTH CHCTEMY JOMIKOJIBHOTO
o0Opa3oBaHUS HA HOBBI ypOBEHb M MpUONMM3UTh KazaxcTaH K IeNsIM HAIMOHAIBHBIX CTPAaTeTuH,
HaIpaBJIE€HHBIX Ha (HOPMUPOBaHKE 00pPa30BaHHON M KOHKYPEHTOCIIOCOOHOW HAIIUH.

I'ocynapcTBeHHO-4aCTHOE MAPTHEPCTBO HE TOJBKO pACIIMpsieT WHPPACTPYKTYPY AOLIKOIHHOTO
o0pa3oBaHMs, HO U MPUHOCUT P CTPATErMUECKHX MPEUMYIIECTB Ui TOCydapcTBa, Ou3Heca U
obmectBa B 1enoM. Jlus rocymapcTBa KIIOUEBBIM IPEUMYIIECTBOM CTAaHOBUTCS CHUIKEHHE
OIO>KETHOM HArpy3Kd U BO3MOXKHOCTD MepepacipeiesiaiTh CPpEACTBa HA IPYTUe COLUAIbHO 3HAUUMBbIe
HanpasiieHus. [IpuBiieyeHHE YAaCTHBIX MHBECTULUN I103BOJISIET YCKOPUTH CTPOMTEIBCTBO JAETCKHX
CaJioB, BHEJIPUTb HHHOBAIIMOHHBIE TEXHOJOTMUM U TIOBBICUTH OONIMI YPOBEHb KadecTBa
oOpa3oBaTeNbHBIX ycayr. ['ocymapcTBO Tmody4aeT BO3MOXKHOCTb YyCTaHABIMBAaTh CTaHAAPTHI,
OTIpECIISATh MPUOPUTETHI PA3BUTHUSA U KOHTPOJIUPOBATH COOIIIO/IEHUE HOPM OE30MacCHOCTH M KauecTBa,
HE HECS IMPH ATOM BCEX H3IACPKEK CaMOCTOSTEIBHO. DTO OCOOEHHO BaKHO B YCIOBHAX AedUIIUTA
OIOKETHBIX PECYpCOB M HEOOXOAMMOCTH BBIMIOJHEHHS] HAIIMOHAIBHBIX MPOEKTOB MO OXBATy JeTei
JIOIIKOJIbHBIM 00pa30BaHHUEM.

s 6usneca ydyactue B ['UII oTkpbIBaeT HOBbIE PHIHKHM W TapaHTHUPOBAHHBIA CIPOC HA YCIYTH.
Komnanumu, wuHBECTHpYIOLIME B CTPOUTEIBCTBO U YIPABICHUE JAETCKUMH CaJaMH, I[0JIy4aroT
JONTOCPOYHBIE JIOTOBOPBL, YTO O0OECIEeYUBAET MPEJICKa3yeMOCTh JIOXOAOB. JIOMOMHUTETHHBIM
CTUMYJIOM CTAaHOBHUTCA ()OPMHUPOBAHHE TIOJOKHUTEIBHOTO COLMAIBHOTO HWMUJKA, YKpPEIUICHHE
penyTanuu Kak COIMaNibHO OTBETCTBEHHOTO MapTHEPA, a TaKKe BO3MOXKHOCTh Y4acTHs B peaiu3alun
roCyJlapCTBEHHBIX MporpamMM. YacTHBIM CEKTOp MPHUBJIEKAET MHHOBALMOHHBIE PEIICHUs, IPUMEHSET
COBPEMEHHBIE METO/IbI YIPABJIECHHUS U MOBBIIIAET 3(PPEKTUBHOCTH UCTIONIB30BAaHUS pecypcoB [5].

Hnst passutus [UIl B AOmMIKOIRHOM 00pa30BaHUU HKCIEPTHI MPEIIAraroT KOMIUIEKC Mep,
HaNpaBJICHHBIX HA COBEPLICHCTBOBAHKE MPABOBOTO PETyIMpoBaHus. B mepByto ouepenb HEOOXOIUMO
o0ecreynTh MPeJICKa3yeMOCTh U IMPO3PAYHOCTh MPOLEAYP 3aKIIOUEHHS KOHTPAKTOB, YCTAHOBHTH
SCHBIE IIpaBWJIa PACIpPENEICHHUs] PUCKOB M OTBETCTBEHHOCTHM MEXKAY TOCYAApPCTBOM M YaCTHBIMHU
uHBectopamu. Coznanue eauHoro nHpopmannonHoro noprana ['I1 B conuanbHoi chepe no3BoaUIO0
Obl IIEHTPAJM30BAaHHO IYOJIMKOBATh BCE IMPOEKTHI, CTAHAAPTHI U METOAMYECKHE MaTepuaibl, 4TO
oOnerumio Obl yyacTue OM3Heca B TAKUX WHUIIMATUBAX.

He menee BaxHON 3amadeil sBISIETCS CTUMYJIMPOBAHUE YACTHBIX HMHBECTOpPOB. [l 3TOroO
roCyJlapCTBO MOXET MPHUMEHSTh HAJIOTOBbIE JbIOTHl, CYOCHIUPOBAaHUE TMPOLEHTHBIX CTABOK IO
KpeauTaM, KOMIIEHCALMIO YaCTU 3aTpaT Ha CTPOUTEILCTBO U IKCIUTyaTalUI0 AETCKUX cafoB. BBeneHue
MEXaHH3MOB Bay4epHOTO ()MHAHCUPOBAHUS, MPU KOTOPHIX CPEICTBA CIEAYIOT 3a peOEHKOM, clenaeT
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PBIHOK 00Jiee MPUBJICKATSIIEHBIM U KOHKYPEHTHBIM. BakHO Takke MPETyCMOTPETh CUCTEMY FapaHTHN
BO3BpaTa MHBECTULIUN U IOJITOCPOYHBIX KOHTPAKTOB, UTO MOBBICUT JOBEpUE CO CTOPOHKI OM3Heca [6].

OddextuBHocTh mpoekToB [UIl BO MHOrOM 3aBUCUT OT HaJIAKEHHOTO MEXaHHM3Ma
OOIIECTBEHHOTO KOHTPOJIA. BoBleueHNE POIUTENHCKUX KOMUTETOB, OOIIECTBEHHBIX OpPraHHU3aIuil U
HE3aBHUCHUMBIX JKCIIEPTOB B TPOIIECC OIICHKH KauyecTBa YCIYr MO3BOJUT CBOEBPEMEHHO BBISBIATH
mpoOiieMbl W TOBBIIIATH YPOBEHb MNPO3PAYHOCTH. MOHUTOPUHT JOJDKEH BKIIOYATH PETYIsSpHBIC
MIPOBEPKU YCIIOBUHM TpEOBIBAHUS JIETEH, YPOBHS KBATH(HUKAIIUN TIEJIaroroB, KayecTBa IMUTAHUS U
6€3011acCHOCTH OOBEKTOB.

Taonuuya 1. Ocnosnvle Hanpagienus 20cyo0apcmeennol noaumuxu no pazeumuio 1'411

Hanpasnenue ConeprkaHne peKOMEHAYEMbIX Mep

CoBepiieHCTBOBaHME Pa3zpa®oTka THIOBBIX J0TOBOPOB, HudpoBuzamus nporenyp ['UIl,

peryanpoBaHus €MHBINA NOPTAaJI JIJIsl HHBECTOPOB

Crumyns! 17151 Ou3Heca Hanorosble J1broTel, CyOCHINHM, TapaHTUU BO3BpaTa HHBECTUIHMH,
Bay4yepHoe (PMHAHCHPOBAaHHE

OO011eCTBEHHBIN KOHTPOJIH [TpuBneuenne HIIO, poauTensCKMX  KOMHUTETOB,  CO3/IaHHE
HE3aBUCHUMOM CHUCTEMbl MOHUTOPUHTA

3akirodas MCCJIEI0OBaHUE, MOXHO OTMETHUTh, YTO TOCYJAapCTBEHHO-4aCTHOE MApTHEPCTBO B
cUcTeMe JIOIIKOIBHOro oOpa3zoBaHus KaszaxcTaHa cTajio KIIIOUEBBIM HHCTPYMEHTOM MOJEPHU3ALUH
couuagbHOW HMHPpacTpykTypbl. OHO MO3BOJWIIO JUKBUIMPOBATH 3HAUMTENIbHYIO 4YacTh Jeduuura
MECT, CO3/1aTh YCJIOBHSI JIJIsl TOBBIIICHUS KauecTBa 00pa30BaTEeNbHBIX YCIYT U MPHUBIEYb UHBECTHIIUU B
skoHOMUKY. CoBpemenHble NpoekTel ['UIl neMOHCTpHpYIOT, YTO COTPYAHUYECTBO TrOCyAapcTBa U
Ou3Heca cocoOHO pemaTh He TOJBKO 3KOHOMUYECKHE, HO U COIMAJIbHbIE 33/1a4H, CIOCOOCTBYs Ooee
paHHEeMY BOBIJICUEHHIO JeTel B 00pa30BaTeNIbHBIN MPoLiecC U MOJAECPKUBAs 3aHATOCTh POAUTENEH.

IlepcnexktuBel pasutusg [UIl cBA3aHBl ¢ JajdpHEHIIEM WHCTUTYLMOHAIM3ALUENH OTOTO
MeXaHH3Ma, YKPEIUIEHHEM MTPpaBoBOM 0a3bl U BHEPEHUEM HOBBIX ()MHAHCOBBIX HHCTPYMEHTOB. BaxkHo
pacIMpsATh y4acTHEe PEerMoHOB, 0OECIeYMBATh PABHBIM JOCTYI K MPOEKTaM Kak Il KPYIHBIX, TaK U
JUISL MaJblX HWHBECTOPOB, a TaKKe pacClIpOCTPAHAThH JIydlllMe IPAaKTHUKH Ha BCr cTpaHy. [lpu
peanuzaiun HammonanmsHoro mpoekra «KauyecTBeHHoe oOpa3oBanume — OOpa3oBaHHAs HalMs» U
nmporpaMm Bpoje «banaman» rocyaapcTBEHHO-4aCTHOE MapTHEPCTBO OyJeT UrpaTh KIHOYEBYIO POJib,
obecrieunBast Kazaxcrany ycTOWYMBBIN porpecc B cdepe AOIKOILHOTO 00pa3oBanus [7].

Cucremnoe paszutrve [UIl mo3BOIUT HE TOJBKO MOCTHYb LIEJIEBBIX IIOKAa3aTesiel oxBara
JOUIKOJIBHBIM 00pa30BaHUEM, HO M MOBBICHUTH KOHKYPEHTOCIIOCOOHOCTh YEJIOBEYECKOro KarluTaia B
J0JATOCPOYHOH nepcerekTuBe. Takum o0pa3oM, roCcyAapCTBEHHO-YaCTHOE MapTHEPCTBO CTAHOBUTCS HE
IpocTo (UHAHCOBBIM HHCTPYMEHTOM, a CTPAaTETHYECKUM pPECcypcoM, CIIOCOOHBIM 00€CIeUnuTh
COLMAIBHYIO CTaOMJIBHOCTb, POCT JIOBEpUSI MEXJAYy TIOCyJapCTBOM U OOLIECTBOM, a TaKxkKe
(dbopMUpOBaHNE TTOKOJICHUH, TOTOBBIX K )KU3HU M padOTE B YCIOBUSX HOBOM 3KOHOMUKH 3HAHUIA.
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NCCIEJOBAHUE METOJ0OB ABTOMATHU3ALUU JJIA ITIOCTPOEHUA
AYBJIUPYIOIIUX CUCTEM

Kanzoxcuna Anapa Kymaoaeena
Maeucmp mexnuyeckux Hayk
20po0 Anmamsi, Pecnyonuxa Kasaxcman

AHHOTanusl. B COBPEMEHHBIX YCIOBMSX YCIOKHEHHS ApXUTEKTYpPbl CHCTEM, poOCTa J0JIU
MIPOrPaMMHO OTPEAEAEMbIX KOMIOHEHTOB M KUOep(PU3NUEeCKOW HMHTErpanuy KPUTUYECKH Ba)KHBIM
CTAaHOBUTCS HE IMpPOCTO JyOiMpoBaHME O0OOpYIOBaHMS, a WHTEJUIEKTyajJbHass aBTOMAaTH3ALMs
MEXaHU3MOB TEPEKIIOUEHUs], TUarHOCTUKH, BOCCTAHOBJIECHMs M ajnantanuu. Lleas maHHOM cTtaTthu -
NPOAHAIU3UPOBATh  CYIIECTBYIOLIME  MOAXOAbI K  IOCTPOEHUIO  JYONUPYIOIIUX  CHCTEM,
CUCTEMAaTU3UpPOBaTh METOJbl aBTOMATH3alMU YIpPABJICHUS H30BITOYHOCTBIO M MPEAJIOKUTH
MHTEIPUPOBAHHBIN aJITOPUTMUYECKUN MOAX0J K IPOEKTUPOBAHUIO OTKA30yCTOWUYMBOU APXUTEKTYPHI,
OPHEHTUPOBAHHOI Ha MIPOMBIIUICHHYK aBTOMAaTU3aLUI0 U BBICOKOJOCTYIIHbIE LU(POBBIE CEpBUCH. B
paboTe paccMaTpHBalOTCS ammaparHas, NpOrpaMMHasi, CeTeBas W aHAINTHYECKassh HM30BITOYHOCTH,
TPUIUIEKCHBIE CXEMBl T'OJIOCOBAHMs, AJANTHUBHBIE METOAbl AHATUTUYECKON H30BITOYHOCTH, a TaKXkKe
NPUHIUIBl ABTOMAaTHYECKOTO MOHUTOPHHIA COCTOSIHMSA, WHTEIJIEKTYaJbHOI'O BBIOOpAa pPE3EepPBOB H
IUIABHOTO BOCCTaHOBIEHU. [IpeaioskeHHass KOHUENIMS ONUPAETCS HAa PEAIbHO ONMCAHHBIC B HAYYHON
U OTpaclIeBO JHMTEpaType pelIeHHs U JEMOHCTPUPYET, KakuM o0pa3oM coYeTaHHEe MOJYJIbHOMN
N30BITOYHOCTH, OHJIAWHOBOM TUAarHOCTUKU M (POPMAIM30BAHHBIX MPABWII NEPEKIIOYEHUS M03BOJIET
IOBBICUTh JOCTYIHOCTh U YIPABISEMOCTb CUCTEM 0€3 HEKOHTPOJIHMPYEMOIO POCTAa CTOMMOCTH U
CJIOKHOCTH.

KitoueBble ciioBa: H30BITOYHOCTH; NYOJIHMPYIOUIME CHUCTEMBI, OTKa30yCTOWYHBOCTD;
aBTOMaTHU3allls; TPUKpaTHas MOAyJbHas n30bITouHOCTh; PLC; ceTeBble MPOTOKOJIBI M30BITOYHOCTH;
aHAJIUTUYECKas U30BITOUHOCTD; BHICOKOJIOCTYIIHBIE aPXUTEKTYPBhI; IPOMBIIICHHAS aBTOMATHU3aLINs

Beenenue

J1si COBpEMEHHBIX NMPOU3BOACTBEHHBIX, SHEPIETUYECKUX, TPAHCTIOPTHBIX U MU(PPOBBIX CHCTEM
HENpPEepbIBHOCTh  (DYHKIMOHUPOBaHUSA ABISETCS He aOCTpaKTHOW KaTeropueil, a >KeCTKUM
HSKOHOMHYECKUM H PETYISATOPHBIM TpeboBaHHeM. [IpocTon BHICOKOBOJIBTHBIX MOJICTAHIIMN, aBApUU B
XMMHUYECKOM TPOM3BOJCTBE, COOM LIEHTPOB 00paboTku aaHHbIX, 0TKa3 SCADA B HedrerazoBom
CEKTOpE WJIM OCTAaHOBKAa KIMHHKO-JIMAarHOCTUYECKHX Ja0OpaTOpHii HEMHHYEMO KOHBEPTHPYIOTCS B
npsMble (UHAHCOBBIE IOTEPH, PUCKU Bpela 3/0pOBBI0 JIOAECH M penmyTaliOHHbIE IOCIEICTBUS.
VIMEeHHO MO3TOMY IMOJXOJ] K HAICKHOCTH YK€ JTaBHO CMECTHIICS OT MPHHIUIA «PEMOHT 10 (PaKkTy» K
INPUHIUITY IPOAKTUBHOM apXUTEKTYPBI, 3aKJIaAbIBAIOIIEH CTIOCOOHOCTh MEPEKUBATH OTKA3BI.

B unxeHepHOM npakTHKE MOJ H30BITOYHOCTHIO NOHMMAETCS HaMEpPEHHOE AyOJIMpOBAaHME
KPUTUYECKH BaXKHBIX KOMIIOHEHTOB WJIM (YHKUUI C LIE€JbIO MOBBIIIEHUS BEPOSITHOCTU O€30TKa3HOU
paboThl WM COXpaHEHMsI 3aJJaHHOT'O YPOBHSI CEpBHCA IPH BBIXOJIE M3 CTPOS OTIEIbHBIX 3JIEMEHTOB.
Knaccudeckue npumepsl - pe3epBUPOBaHUE UCTOYHMKOB NMUTaHUA, N+1 u 2N apXUTeKTypsl LIEHTPOB
00paboOTKM JAaHHBIX, TpOilHash MOJYyJbHAas M30BITOUHOCTh B OOPTOBBIX CHCTEMAaX, PE3EPBUPOBAHUE
KOHTPOJUIEPOB M CETEBOW MHPPACTPYKTYphl B MPOMBILUIEHHBIX ceTsax [1, 58 c.]. Ha cmeny pyuHomy
YIPaBICHUIO pe3epBaMu MPUXOAAT (GOpMaIN30BaHHBIE AITOPUTMbI aBTOMATHUECKOTO MEPEKITIOYECHMUS,
rOJIOCOBaHUS, COrNIACOBAHHOI'O BOCCTAHOBJIEHUS W OHJIAWHOBOW JUAarHOCTHKH.

Hens cratbu - wucciaeqoBaTh METOAbl aBTOMATH3allMU IOCTPOCHHUS M YIPaBJICHUS
AyONUpPYIOIIMMHU CHCTEMaMHM TakKUM O0Opa3oM, 4YTOOBl OMHMpaTbCs HCKIIOYUTENFHO Ha peajbHO
CYLIECTBYIOIIME TEXHOJIOTUH, CTAHAAPThl U HaAy4YHbIE MyOIUKALIUU, U30€KaTh CIEKYISTUBHBIX CXEM U
IIPEIJIOKUTh KOHLENTYAJIbHO LENOCTHBIN, MPAKTUYECKH NPHUMEHUMBIM MOAXOA. 3aladd BKIIIOYAIOT:
CUCTEeMATHU3allMI0 THUIOB M30BITOYHOCTH, AaHAJIU3 COBPEMEHHBIX pELICHUH 10 anmapaTHOM,
IPOrPpaMMHOM, CETeBOM M  AHAJIUTHYECKOW  W30BITOYHOCTH, (GOopMalM3alldi0  aJropuTMa
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aBTOMATHUYECKOTO YIIPaBJICHUS pe3epBaMU U 00CYKE€HUE OTpaHUYEHUMN, CTOUMOCTH U IPUMEHUMOCTHU
NPEUIOKEHHBIX PEIICHUN AJI1 KpUTUYECKU BaXKHBIX MHPACTPYKTYP.

JlurepaTrypHblii 0030p
B wmexnayHaponHoOW nuTepaType BBIIETSAIOTCS dYeThipe 0a3oBbie (POPMBI HM3OBITOUHOCTH B
TEXHUUYECKUX ¥ MH(POPMAIIMOHHBIX cucTeMax [2, 12 c.]:
1. AnnapaTtHasi U30BITOYHOCTD
JybnupoBaHue (QHU3MUECKUX MOJYJEH: KOHTPOJIJIEPOB, MPOLIECCOPOB, HCTOYHHKOB MHMTAHUS,
nuHUN cBsi3M, AaTdukoB. [Ipumep - cxembr N+1 mna WBII w oxmaxnenus B 11O/, Tpoitnas
M30BITOYHOCTH OOPTOBOM NEKTPOHUKHU.
2. VndopmanmionHast ©30LITOYHOCTH
JloGaBrieHre KOHTPOJBHBIX M KOAOBBIX M30bITOuHBIX OMTOB (CRC, koxm Puma - ComnomoHa,
Hamming u ap.) 11t oOHapykeHust ¥ KOPPEKLUHU OLIMOOK Mepeiaddl U XpaHEHUsI.
3. Bpemennas nu30bITOYHOCTH
[loBTOpHOE BBHINOJHEHHE OMNEpalMii WM TOBTOpHAs BHIOOpPKAa CHUTHAJIOB BO BPEMEHH IS
MOATBEP)KJIEHUS KOPPEKTHOCTH pe3yibTaTa, aKTyaJbHO JJIsi CHCTEM pEaJbHOTO BPEMEHM U
BCTPOEHHBIX CUCTEM.
4. Tlporpammuas ((pyHKIIMOHATBHAS ) U30BITOYHOCTD
MHoxecTBeHHass peanu3anus (QYHKIHHA pPa3sHBIMH alropuTMaMu wid komanmamu (N-version
programming, pa3HOTUIIHbIE pean3alliyi OJHOTO aJrOPUTMa, TOJIOCOBAHUE MO PE3YJIbTAaTaM).
CxematnuHOo 6a30Basi CTPYKTYpa U30BITOYHOCTH MOXKET OBITh IIPEICTABICHA TAK:

Kputuueckas
byHKLMSA
cUCTEeMbI
AnnapaTtHas MporpammHas AHanuTtudyeckas
CeteBas MHdbopmaunoHHas
136LITOYHOCTL 136LITOYHOCTD M3BLITOYHOCTH
Y6 M30bITOYHOCTL N . 130bbITOYHOCTb M
y6nvpoBaHue -version openv
Konbua, RSTP, ! CRC, kol !
KOHTPOIEepPoB., pe3epBHbIe Habnoaartenu,
N PRP, HSR KOppeKLuunu olwmnbok
B, mopyneii I/0 anropuTMel ANarHocTuKa

Pucynok 1 - Tumsl H30bITOYHOCTH B ApXUTEKTYPE KPUTHUECKON CUCTEMBI

OTa THIOJIOTHS BaKHA TIOTOMY, YTO aBTOMATH3AIMs TyOJIMPYIOMIMX CHCTEM HEBO3MOXKHA 0e3
(dbopMalbHOrO OMMCAaHUs, KAKUE UMEHHO 3JIEMEHTHl IPOayOIMpPOBaHbl, KaK OHU B3aUMOJCHCTBYIOT U
0 KAaKUM TpaBWIIaM CHCTeMa BBIOMpaeT aKTUBHBIA KaHal B HOpPME, NpPU Jerpajallid u TpU
BOCCTAHOBJICHHH.

KiroueBbIM  KJIACCOM  apXUTEKTyp siBisiercss N-moaynbHas wu30bsiTouHocTh  (N-Modular
Redundancy, NMR) ¢ rojocoBanuem OoiblIMHCTBA, Haubosee m3BectHas (opma - Triple Modular
Redundancy (TMR). B cxeme TMR Tpu uaeHTUYHBIX MOJYJIsl BBIIIOJIHAIOT OJHY U TY ke (QYHKIUIO, a
Ha BBIXOJIE€ UCIIOJIb3YETCsl TOJIOCOBATENb, BEIOMPAOIIUI 3HaUeHHE, MTOIIePKAHHOE TI0 MEHbLIeH Mepe
aByMst Moayisimu [3, 5905 c.].
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TMR noacucTema

Bbixog TMR k 0ObekTy

/ UL

lonocoBatenb BornblWWMHCTBa
Mopynb 2 f—p (anroputm BeIGOpa
[OBEPEHHOTO 3HaYEHUA)

e, INorvka AnarHoCTuKK:
Moaynk 3 /

“1*+***MOHUTOPUHT pPacXoXOEHU P | dukcaums c6oeB, N3ONALMUA MOLYIS,
pekoHpurypauusi 6e3 ocTaHoBKM

Moaynb 1

v

Pucynoxk 2 - Cxema TpoitHoit MoaynbHOM n36sirouHoctd (TMR) ¢ ronocoBatenem

JIJis He3aBUCUMBIX OTKa30B C BEPOSITHOCTHIO 0E€30TKa3HOW pabOThI OAHOTO MOIYIS I' CUCTEMA
0e3 W30BITOYHOCTH HMMEET HaAEeKHOCTh R = r. [l cXembl C JBOWHBIM pPE3EPBUPOBAHHEM U
roJI0COBaHUEM OOJBIIMHCTBA (2 U3 2) HaIe)KHOCTD onpenensiercs kak R DMR =1 - (1 - r)z. Jnsa TMR
C TOJIOCOBaHWEM OOJBIMMHCTBO MpuHATa popmyna R TMR = r+ 3r2(1 - 1). [Ipu r B qmanazone 0.97 -
0.99 TMR obecrieunBaeT Ha MOPAAOK OOJ€e BBHICOKYI0 CYMMAapHYIO HAJEKHOCTh IO CPAaBHEHHIO C
OJIMHOYHBIM MOJYJIeM, TNpU 3TOM peandbHass 3(P(GEKTUBHOCTh 3aBUCUT OT HAAEKHOCTH CaMOIo
TOJIOCOBATENSI U OTCYTCTBUS OOIIUX MPHUYUH OTKa3a. DTH COOTHOIICHHUS MPUHATH B MEXIYHAPOIHOU
JUTepaType IO HAAEKHOCTH M  TMOATBEPXKICHBI HAKCIEPUMEHTAIBHBIMU M MOJCIbHBIMU
UCCIIEI0OBaHUSIMH.

OpnHako B COBpEMEHHBIX HMCCIIEIOBAHUAX MOAUYEPKUBAETCS, UTO «kiaccuiyeckas» TMR Ttepser
3G PEKTUBHOCTh 0€3 MHTEIICKTYaTbHOTO YIIPABICHUS, KOHTPOJIS KauecTBa MOJYJEH M alalTHBHOTO
rosiocoBatessi. Pabotel mo Approximate TMR 1 0TKa30ycTOMYHMBBIM I'OJIOCOBATENSIM TIOKA3bIBAIOT, UYTO
aBTOMATH3AIMS TPUHATHS PEHICHUH B TOJIOCOBAaTENe KPUTUYHA IS (WIBTPAIlMM YaCTHYHBIX U
HEKPUTHUYHBIX OTKJIOHEeHUH [4, 332 c.].

AHaJn3 CylIeCTBYIOIIUX PelIeHUI U MEKITYHAPOAHOM NMPAKTUKH

B npoMmpblIIieHHO# aBTOMAaTHKE YCTOSIIMCH HECKOJIBKO YPOBHEH N30BITOYHOCTH
e pe3epBHPOBAHUE UCTOYHHMKOB MUTAHUS M MOJYJIEH MUTaHUS KOHTPOJUIEPOB;

e nyONMpoOBaHME LEHTPAIBHBIX MPOLECCOPHBIX Moayiei PLC B pexume ropsuero pesepsa;

e N30BITOYHBIE KaHAJIBI BBO/IA - BHIBOJIA;

e cereBble Koublia ¢ mpoTokonamu RSTP, PRP, HSR miis obecrieuenust ObICTPOTrO BOCCTAHOBIICHUS;
e nybmupytoe SCADA u cepBepbl HCTOPHYECKUX JAHHbBIX.

Psin TexHMUeckux pyKOBOJCTB M MaTepuanoB mpousBoauteneit (Siemens, Schneider Electric,
Rockwell, NI u ap.) ¢popmanu3yioT TUIIOBBIE apXUTEKTYpbl: OT mpocToro pesepsuposanuss CPU no
KOMIUIEKCHBIX CXEM C JBYMS HE3aBUCHMbBIMM UIMHAMM, HW30BITOYHBIMH KOHTpOJUIEpaAaMH U
3epKalbHBIMU cepBepaMH. VICroiab30BaHHME TaKUX CXEM OINHUCHIBaeTCs Kak 3()(EeKTUBHBIA MyTh K
MOBBILIEHUIO JJOCTYITHOCTH, HO MPHU YCIOBUU KOPPEKTHO HACTPOEHHBIX aJTOPUTMOB aBTOMAaTUYECKOTO
failover, caMOJMarHOCTUKY U CUHXPOHU3AIMU COCTOSHuUA [5, 3 c.].

[Homumo ¢usnyeckoro AyO0IMpPOBaHMS, AaKTUBHO Pa3BUBACTCS aHAIMTUYECKas M30BITOUYHOCTH:
MOCTPOCHHE MaTeMaTUYeCKHX MoJenel, HaOmonaTeneil M aaropuTMOB, KOTOPBIE MO3BOJISIOT
BBIUMCIIATh OKMJAEMble 3HAYEHUS CUTHAJIOB W OOHApY)KMBaTh OTKIOHEHHS 0€3 0053aTelbHOro
OyOIupoBaHMs BCEX NATYMKOB. VcciieoBaHUS 10 aHATUTUYECKON M30BITOUHOCTH JIJISl aBUALMOHHBIX
JBUTATENeN, SHEPreTHYEeCKHMX YCTAHOBOK M  CIIOKHBIX TEXIPOLIECCOB JAEMOHCTPUPYIOT, UTO
KOMOMHAIMsT MoJenel, aJanTUBHBIX MOporoB M ¢uibTpa KanMaHna Mo3BOJSET aBTOMAaTHUYECKU
BBISIBJISITH OTKA3bl JATYMKOB W BBINNOJIHATH MEPEKIIOUYEHHE Ha pacueTHble 3HAYEHHs WIH pPe3epBHbBIE
KaHaJsbl 0€3 MoTepH YCTOMYUBOCTH cUCcTeMBI [6, 5905 c.].
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Ananutnyeckas n30bITOYHOCTh TPEOYeT:
e KAueCTBEHHOM MACHTU(UKALIMHU MOJIEIN O0BEKTA;
e OHJIAHOBOM OLICHKHU ITApaMETPOB M Y4ETa CTAPCHUS;
e Ipoueayp BepupuKaum J0CTOBEPHOCTH MO/IETIBHBIX OLIEHOK;
e TECHOW MHTErpalyy ¢ aBTOMATUKOUN MEPEKITIOUECHUS HA PE3EPB.

Cranpaptsl IEC, IEEE u otpacieBble pyKOBOACTBA AJISl SHEPTEeTHKH, HE(PTEra30BOM OTpaCH,
tpa"cnoprta u LIO/] 3akpemsitoT TpeboBaHNE JOKYMEHTUPOBAHHOTO IPOEKTUPOBAHUS U30BITOUHOCTH
OIlMCaHME CLIEHApUEB OTKa30B, ypoBHed pesepBupoBanuss (N, N+1, 2N u T.1.), MaKCUMajIbHOTO
BPEMEHH BOCCTAHOBJICHUs, TPeOOBaHUM K CENIEKTHUBHOCTH M TECTUPOBAaHUIO pe3epBoB. B padorax,
MOCBAILICHHBIX HMH(pacTpykTypaM LEHTPOB 0OpabOTKM IaHHBIX, IIOKa3aHO, YTO POCT YpPOBHS
M30BITOYHOCTH TOBBIIIAET JOCTYIMHOCTh, HO TPeOyeT aBTOMAaTHU3MPOBAHHBIX CPEICTB MOHUTOPHUHIA,
yIpaBieHUs] M JIOKyMEHTHPOBAaHUS, MHAue H30BITOYHOCTh IPEBPAIIAETCS B HCTOYHUK CKPBITHIX
PHCKOB M YE€JIOBEUECKUX OIMoOOoK [7, 4 c.].

Marepuajbl 1 METOAbI HCCIAEAOBAHUS

B pamkax nanHO# paboTHI IpeaaraeTcsi paccMaTpUBaTh METObI ABTOMATHU3AINU Y0P YIOIIHX
CUCTEM KaK COBOKYMHOCTb (hOpMaTM30BaHHBIX KOMIIOHEHTOB:

1. Monenu HaJeKHOCTU U CLIEHAPUEB OTKA30B

Hcnonb3ytoTcss  CTaHIapTHBIE  MOZEIM TEOPUM  HANEKHOCTH Ui IOCJIEOBATEIbHBIX,
napaienbHblx 1 NMR CcTpyKTyp, a Takke YYMTBIBAIOTCA OOIIME NPUYMHBI OTKa3a W OHIMOKU
oneparopa.

2. OHIIaliHOBBI MOHUTOPHHT M TUATHOCTUKA

[IpumeneHnne BCTPOCHHBIX auarHocTHdeckux ¢GyHkuui PLC, MOHUTOPHHI COCTOSHHS JTUHUHN
CBSA3U, KOHTPOJIb KOHTPOJIBHBIX CYMM, aHAJIN3 TPEHIOB CpabaThIBaHUI aBapUITHBIX CUTHAJIOB.

3. AnanuTndeckas N30bITOUHOCTD

Hcnons3oBanue Mojieneil 00bEKTOB YIIPABICHUS U alTOPUTMOB OIICHKH COCTOSTHUS JJISI IPOBEPKH
JOCTOBEPHOCTH U3MEPEHUN U pabOThl MOAYJICH.

4. Jlorvka aBTOMaTUYECKOI0 MEPEKIIOUCHUS

Ha6op npaBui, onpenenstonux, Npyu Kakux yCIOBHUSIX IPOUCXOAUT MEPEKII0YCHHUE Ha PE3EPB, KaK
CUHXPOHU3HUPYIOTCS COCTOSIHUS MOAYJIEH U KAKUE BPEMEHHBIE 33JIEPKKHU JOMYCTUMBI.

5. ABTOMAaTHU3HpPOBAaHHOE TECTUPOBAHUE PE3EPBOB

Perynsprpie mporpaMmupyeMble TPOBEPKH pabOTOCTIOCOOHOCTH PE3EPBHBIX KaHAJIOB 0e3
OCTAaHOBKHU TE€XHOJIOTMUYECKOT0 MPOLECCa.

6. IlpoToKOIMpPOBAHUE W BU3yaTU3aIlUs

ABTomaTtHnueckas (pukcalus Bcex cpadaThIBaHUN, EPEKIIOUEHU, Terpagaliii 1 BOCCTAaHOBJICHHIA
C BO3MOXXHOCTBIO aHAJIN3a MPUYUH U ONITUMM3AIIUN APXUTEKTYPHI.

Pe3yabTaThl M 00Cy:KIEHUE

Taomuna 1 - Tunbsl n30BITOYHOCTH M KIIFOYEBBIE MEXaHU3MBI aBTOMATU3AI[UU

Twun U30LITOYHOCTH TexHuveckas peaau3amnus MexaHH3MbI aBTOMATH3ALUN
AnmnapaTHas JybnupoBaHue Astomaruueckwuii failover,
KOHTPOJIJIEPOB, CUHXPOHHAS PETUTUKALINS
HMCTOYHUKOB ITUTAHMUS, COCTOSIHUSI, IEPUOANIECCKUN
CeTeBBIX MHTEP(DEICOB, CaMOTECT MOJTyJICH
JIATYUKOB
CereBas Komp1ieBrie TOnOI0TNH, ABTOMaTHYECKas MEPECTPOIKa
RSTP, PRP, HSR, MapILpyTOB, MOHUTOPUHT
IyOIrpoBaHHe 3a/IepKEK, OJIOKUPOBKA METETh
MapHIpyTH3aTOPOB
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[Tporpammuas N-version programming, ['onocoBanue no pe3ysiabTaTam,
aJbTepHATHBHBIC KOHTPOJIb PACXOXKICHUH,
aJIITOPUTMBI YIIPABICHUS aBTOMATUYECKUI BBIOOD
JIOBEPEHHOT0 aJlrOpUTMa
HNudopmanmonnas CRC, kob1 KOppEKIHH ABTOMaTHUeCKasi IpoBepKa
OIMOOK, TyOTHpOBaHHE [[EJIOCTHOCTH, PEKOHCTPYKIIUS
JKypHaJIOB U 0a3 TaHHBIX 0JIOKOB, MEPEKITIOYCHUE Ha
PEIUIUKY
Ananutuyeckas MaremaTrueckue MoeH, CpaBHeHUE U3MEPEHUI U
HaOJro1aTeNH, (QUIBTPHI MOJICTTbHBIX OIEHOK,
Kanmana aBTOMAaTUYECKOE OOHApYKEHUE
aHOMAJINH, ITOJMEHA JTO0KHBIX
JTAaHHBIX

BaxHO mMOM4YepKkHYTh, YTO M3OBITOYHOCTh KaK TaKOBash HE JAeT HAAEKHOCTH, €CIH He
COIPOBOXKAAETCSA YETKO ONPEICICHHBIMU aIrOpUTMaMU OOHApPYKEHUSI OTKa30B, BIOOpa TOBEPEHHOTO
KaHala M BOCCTAHOBJIGHUS INTATHOM CTPYKTypbl. COBpeMEHHas IMpaKTHKa IOKa3bIBaeT: TaM, TIJe
nyOonupoBaHHe BHEJIPSETCS TOJIBKO KaK «yABOCHHUE Xkelie3a» 0e3 MHTEIUIEeKTyalbHOW aBTOMaTH3aliH,
pacTeT CI0XKHOCTh KOH(PUTypaluy, YBEINUUBAETCS BEPOATHOCTH OMIMOOK MEPCOHANA U 3aTPYAHACTCS
aHanu3 MHIUACHTOB. [loaTOMy cuCTEeMHBIN MoAXoa TpeOyeT CBSA3aTh KaXblil THUI M30BITOYHOCTHU C
KOHKPETHBIM aBTOMATHU3allMOHHBIM MexaHu3mMoM [8, 56 C.]. B mpomblnnieHHOW aBTOMAaTuke 3TO
peanusyeTcsi yepe3 BCTPOEHHble (QyHKUMU pe3epBupoBaHus B PLC, aBToMaTtuyeckyio AMArHOCTUKY
MOJTyJIeH, CEeTEeBbIE MPOTOKOJBI OTKa30yCTOMUYMBOCTH M CEPBHCHI MOHHUTOPUHTA, B BBICOKOJOCTYITHBIX
UT cucremax - uepe3 KjIacTepbl ¢ aBTOMAaTUYECKUM IE€PE3ayCKOM CEPBHUCOB, OaIaHCUPOBKY Harpy3Ku
U peIUIMKAINI0 JaHHBIX. Takum obpa3zom, Tabmuna 1 ¢pukcupyer He aOCTPaKTHYIO KIacCH(PUKAIUIO, a
MPAKTUYECKUIM YEeK-JTUCT: MPHU MPOCKTUPOBAHUM aPXUTEKTYpPhI HHKEHEp 0053aH SIBHO OTBETHUTD, T1€ Y
HEro ammapaTHasi M30BITOYHOCTh TOJKpeIIeHa aBToMmaTwkoi failover, rme cereBas M30BITOUYHOCTH
COMPOBOXAAETCA OBICTPHIMU IPOTOKOJAMHM Mepeol0xoja, TIAe aHaJuTHYecKas H30bITOYHOCTh
MHTETPUPOBAaHA B JIOTHKY NEPEKIIOUYEHHUSI KaHAJIOB M3MepeHHU. Takoe compshKeHHWE CHUKAET JOJIIO
«MHHUMOH  HaAEXHOCTH» H  (GOPMUPYET  BOCHPOM3BOJUMBIA  CTaHAAPT  MPOEKTUPOBAHUS
OTKa30yCTOWYUBBIX CUCTEM.

Ha mexypoBHEBOM xapakTepe pealbHbIX pelleHui: 3G (GeKTUBHbIE AYOIUPYIOIIUE CHUCTEMBI
BCerga KOMOWHHUPYIOT HECKOJIBKO THIIOB u30bIToyHOCTH. Hampumep, pesepBupoBanne PLC
OecCMBICIICHHO 0€3 HaJleKHOW CeTH M KOPPEKTHON pEeIUIMKAllMd COCTOSIHHM, a aHaJluThU4YecKas
M30BITOYHOCTh HE 3aMEHSET amnmapaTHBIE Pe3epBbI B cilydae (hPU3MYECKOrO pas3pylieHus oObekra. B
UTOTE BO3HHMKAET 3ajladya aBTOMATU3MPOBAHHOW KOOPAMHALIMM 3TUX MEXaHU3MOB, KOTOPYIO U
HalleJIeHa PEeIINTh peiaraeMas 1ajiee apXuTeKTypa.

Tabnuna 2 - CpaBHeHHE HaA€KHOCTH 0AMHOYHOTO Moayisi, DMR u TMR

HanexxsocThb oxuoro | Ogunaounsnii Moayib | DMR: Rpyr=1-(1- | TMR: Ryuwr = r°+ 3r2(1
MOJTYJISI T R r)? -1)

0.97 0.97 0.9991 0.997354

0.98 0.98 0.9996 0.998816

0.99 0.99 0.9999 0.999702

3Ha4YeHUs1 IPUBEACHBI I WILTIOCTPAIIMHA HA OCHOBE CTaHAAPTHBIX (POPMYIT HAJIECKHOCTH TIPH
HE3aBUCHUMBIX OTKa3ax

Tabnuna 2 nemoHCcTpUpyeT (yHIaMEHTANbHbIN, HO YacTO HEMPABHIBHO WHTEPIPETHPYEMbIH
BBIBOJI: Y€ INPU YMEPEHHO BBICOKOM HaJIEKHOCTU OTAEIBHBIX MOIYJIEH HEepexoa K IpocTeHIuM
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cXeMaM MOJIYJbHOW M30BITOYHOCTH PAJUKAIBHO YBEIUYMBAECT WHTETPAIBHYI0 BEPOATHOCTH
6e30TKa3HOoM paboTel. OJHAKO C MHKEHEPHON TOUKU 3pEHUs 3TH (GOPMYIIbI OMTACHBI CBOSH KaxKylIeics
MPOCTOTOM: OHHM WTHOPHUPYIOT HAJIKHOCTH TOJOCOBATEINs, OOIIME NPUYUHBI OTKA30B, OIIUOKH
KOH(UTYpalli, HEKOPPEKTHBIE CIEHAPUHM TMEpeKIovYeHus. B peanpHBIX CHCTEeMax WMEHHO
aBTOMATHU3AIMs TpoIlecca IUArHOCTUKH, TOJIOCOBAHUS M TIEPEKIIOUEHHUS OINpeNessieT, OyAeT Iu
M30BITOYHOCTh PabOTaTh COTJIACHO TEOPETUYECKOW MOJAENW WM TPEBPATUTCS B MCTOYHUK HOBBIX
aBapuit. [lortomy npu BHeapenun DMR/TMR B PLC cucremax, aBHallMOHHOW SJIEKTPOHUKE WIIH
[EHTpax OOpaOOTKM [AaHHBIX HEOOXOAUMO JOMONHITh pacdyeT HaAACKHOCTH (POopMalbHBIMU
aNTOpUTMaMU: TIEPUOIUUECKUI CAMOTECT PE3EPBOB, YIPABJICHUE BEPCUIMH KOH(GUTYpaIuid, KOHTPOJIb
PAcXOKJIEHUN BBIXOAHBIX CHUTHAJIOB MOIYJIEH, MOBEICHYECKYI0 aHAJIMTHKY TOJIOCOBATENs, & TaKkKe
PETUCTpPAIMIO BCEX COOBITUH TEPEKITIOUCHMS I TOCIAEAYIOMIeT0 aHaiau3a. Tabmuma 2 J0JDKHA
paccMaTpuBaThCs Kak OTIpPaBHAs TOYKA ISl aBTOMAaTU3UPOBAHHOTO MPOECKTUPOBAHMS: UMES LIETIEBOM
MOKa3aTeNlb JIOCTYITHOCTH, APXUTEKTOP MOAOUPACT YPOBEHb MOIYJIbHOW H30BITOYHOCTH, a 3aTeM
MPOEKTUPYET YIPABISAIOIINE alTOPUTMBI TAKUM 00pa3oM, YTOObl MHHMMH3UPOBATH BIUSHUE OOIINX
MPUYMH OTKa3a W 4esnoBedeckoro ¢akropa. B ycioBusx coBpeMeHHOW IudpoBU3auu 0e3 Takoi
CBSI3KM «MAaT€MaTHKa HAJEKHOCTH TUTIOC aBTOMATH3allUs MPOIECCOB» HU OAWH TpaduK HE MOXKET
BOCIIPUHUMATBHCS KaK FrapaHTUsl KauyeCcTBa.

Ha ocHOBe aHanu3a IPakTUKU U PEANBHBIX HCCIEHOBAaHUMN IpENIaraeTcs KOHLENTYalbHbIN
anropuT™M, 0QOPMIICHHBINA KaK YIPaBIISICMBIA ITHKIT.

[ 1. MogenupoeaH1e CUCTEMbI M Yrpo3 J

[ 2. Av3aiiH nadbITOUHOCTH ]

3. OHNAAH MOHWTOPMHT 1
AnarHocTuka

4. TpUHATHE PeLLeHUii 1
nepekniodeHne

5. TectupoeaHue 1 BepudukaLma
pe3epBoB

6. AHanW3 UHUUAEHTOR K
ONTUMK3aLMA

Pucynok 3 - HTerpupoBaHHbIN LUK aBTOMATH3AIMK YIIPABICHHUS TyOIUPYIOIIUMU CHCTEMaMH

163



Mex yHapoiHbiii HayuHbii xypHan AKAJIEMHUK Ne 4 (282) 2025 1.

HHTtepnperanus maros:

1. MogenupoBaHue CUCTEMBI U YTPO3

dopManu3yroTcsl CIEHAPUU OTKAa30B, KPUTUYHOCTH (DYHKIUH, TpeOOBaHUA K JAOCTYITHOCTH,
OTpaHUYEHUS 10 CTOUMOCTHU U CIOKHOCTH.

2. JluzaitH u30BITOYHOCTH

Bribop xomMOuHaNMK amnmapaTHOM, CETeBOW, MPOrPaMMHON M aHATMTUYECKON H30BITOYHOCTU C
Y4E€TOM peabHBIX CTAHAAPTOB U TEXHOJIOTHIA.

3. OnnaifH MOHUTOPUHT U TUATHOCTHKA

BrenpeHnue cucteM HENPEpBIBHOTO KOHTPOJS COCTOSHHAS MOIYJICH, JIMHUW CBSI3H, JIOTHKH, C
perucTpaumen Aerpaiainii.

4. Ilpunstue peleHuit U nepexIoYeHne

Peanmzanus  ¢opmanbHBIX mpaBui aBToMatudeckoro failover, romocoBaHust U 0OpPaTHOTO
BKJTFOYCHUS, MUHUMHU3ZUPYIOIIUX BEPOSITHOCTD OMIHOOYHOTO TIEPEKITIOYCHUSI.

5. TectupoBanue u BepupUKalns pe3epBOB

PerynspHbie aBTOMaTH3MPOBAHHBIC TECTHI PE3EPBHBIX KaHAIOB 0€3 OCTAHOBKHU TEXHOJOTHYECKOTO
npoiiecca.

6. AHanu3 MHUUACHTOB U ONTUMU3ALINS

Hcnonb3oBaHre HAKOIIEHHON CTATUCTUKH JIJIS KOPPEKTUPOBKHU aITOPUTMOB M APXUTEKTYPHI.

HoBuzna mpennaraemMoro mnoaxojga He B HM300pETEHHHM «HOBOTO BHJa» HM30BITOUHOCTH, a B
HACTAaMBaHUHM Ha TOM, YTO AYOJMPYIOIAs CHCTEMa JOJKHA MPOCKTHUPOBATHCS KaK YIPaBISIEMbIN
KOHTYp € YeTKMMH, (QOpPMaNIM30BAHHBIMU M aBTOMATH3HPOBAHHBIMU MPOIEAypaMU Ha BCEM
JKU3HEHHOM LMKJIE, ONMHUPAIOIIUMUCS HAa MPOBEPEHHBIE METOJIbI JTUATHOCTHKUA M PEabHbIE MOJIENHU
HAJEKHOCTH.

ABTOMAaTH3aMsl YOPABJICHUS AYOIUPYIOIIMMHU CHCTEMaMHU BBICTYNAET KPUTHUYECKUM MOCTOM
MEX]1y TEOpUEH HAJIe)KHOCTH M PAKTUYECKOM dKCIUTyaTamuei. bes Hee:

* ammapaTHBIC PE3ePBBI MOT'YT OCTABATHCS HEPAOOTOCIIOCOOHBIMU TOAMH;

* CeTeBble KOJIbLIa MPEBpAIIAIOTCS B HCTOYHUKU TMETeNb M IITOPMOB IIUPOKOBEHIATEIbHBIX
MAKETOB;

* mporpamMMmHasi H30BITOYHOCTH MOPOKIAET KOH(PIUKTYIOUINE PEIICHHUS aJTOPUTMOB;

* aHANUTUYECKas W30BITOYHOCTh CTAHOBUTCS (OPMANBHBIM YIpaKHEHUEM Oe3 BIUSHUS Ha
peasbHbIC peIICHHUS.

HNuTterpupoBaHHbld TOAXOA TPEOYeT MEXAUCIUIUIMHAPHON KOMIIETCHIIMHM: HWHXXEHEPHI 10
HAJEKHOCTH, Pa3pabOTUMKU aJTOPUTMOB, CHEIHAIUCTBI MO MPOMBIIUIEHHOW KHOepOe30macHOCTH U
IKCILTyaTaIMOHHBIN TIEPCOHAN JOJDKHBI paboTaTh B 00IIeH joruke. GopmManm3aius 1 aBTOMaTU3AINS
MpoUeayp TMEPEeKIIOUeHUs, TECTUPOBAHUS M PEHHTErPallid PpPEe3epBOB IO3BOJIIIOT CHU3HUTH
3aBUCHMOCTh OT HHJIUBUYaJTbHOTO OIBITA CMEHBI, YMEHBIINTh BIHMSHHE YeIIOBEYCCKOro (pakTopa u
00ecIeYnTh COOTBETCTBUE HOPMATHBHBIM TPEOOBAHUSIM.

Oco60¢ 3HaYeHNE UMEET MPO3PAUYHOCTH: JTIOObIE aBTOMATHUYECKHE PEIICHUS IO TEPEKIIOYCHHUIO
JOJKHBI OBITH OOBSICHUMBI, )KYPHATUPYEMbI M BOCIIPOM3BOAMMBI. JTO Ba)KHO KaK JJIsi TEXHUYECKOU
OKCTEPTU3bl, TaK W JUIsI B3aMMOJICUCTBHSI C PETYISITOpAaMH TPHU aHAIW3€ WHIUIECHTOB. B 3TOM
KOHTEKCTE JalbHEeHIIe pa3paboTKu B 00JaCTH OOBSICHUMBIX alTOPUTMOB MPHHSITUS PEIICHUN IS
OTKa30YCTOMYUBBIX CUCTEM MPEICTABISAIOTCS OJTHUM U3 TIEPCTICKTUBHBIX HAMPABIICHUM.

3akiro4enue
B cratpe, onupasce UCKIIOYUTEIBHO HA MIPOBEPSEMBbIE UCTOYHHUKH, PACCMOTPEHBI MOIXObI K
aBTOMATH3allMM METOJOB IOCTPOCHUS AYOJUPYIOUIMX CHCTEM JUJIsl MPOMBILUIEHHBIX U LHU(POBBIX
uHdpactpyktyp. [lokazano, uyro:
*  U30BITOYHOCTDH 3(PPEKTUBHA TOJBKO MPH HANUYUHU (HOPMaTIN30BAHHBIX M aBTOMATU3UPOBAHHBIX
MEXaHU3MOB TUarHOCTUKH, rojocoBaHus, failover u TectupoBanus;
* COYETAHME amNmapaTHOW, CETEBOM, MPOTPAMMHON M aHATUTUYECKON M30BITOYHOCTH TMO3BOJISET
JOCTUraTh LIEJEBBIX MOKa3aTeael JOCTYTHOCTH 0€3 HEeONpaBJaHHOTO B3PIBHOI'O POCTA CTOMMOCTH;
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* COBpPEMEHHBIC wHcclieqoBaHus B oOmactu TMR, WHTEUIEKTyalbHBIX TOJOCOBATEIEH U
AQHAIUTUYECKOW W30BITOYHOCTH JAIOT MPAKTUYECKUE HMHCTPYMEHTHI ISl BHEAPEHUS «YMHBIX»
pEe3€pBOB;

+ 0e3 CUCTEMHOT0 MOAX0/1a AYOIMPOBaHNE MIPEBPAIAeTCs] B ICTOUHUK HOBBIX PUCKOB.

[IpakTyeckue peKoOMeHIaluu:

1. TlpoexTrpoBaTh U3OBITOUHOCTH KaK yIPaBISEMBbI UK C SIBHBIM OMIMCAHUEM aJITOPUTMOB.

2. Mcionp30BaTh  AQHATWTHYECKYIO W30BITOYHOCTh JUISI CHWDKCHHS O0BEMa  ammapaTHOTO
OyOMUPOBAHUS TaM, TJIE 3TO JOMYCTUMO.

3. BcTpanBath aBTOMAaTH3UPOBAHHBIC TECTHI PE3EPBOB B PETIIAMEHTHYIO KCILTYaTAIHIO.

4. OGecrnieunBaTh MOJIHYIO TPAaCCHPYEMOCTh BCEX aBTOMATHYECKUX PEIICHUN Yepe3 >KypHaibl
COOBITHH.

5. Onupatecss TpH  BBHIOOPE AapXUTEKTYp HA peajlbHble CTaHAAPTBI U  PEIEH3UpPYEeMbIe
WCCIIEIOBAHUS, @ HE HA MAPKETHUHTOBBIE YTBEPKICHUS BEHIOPOB.

[lepcriekTrBHBIE HANpaBlIEHUs JANbHEHIIMX MCCIEJOBAHWIA BKIIOYAIOT (HOpMATH3AIIIO
KPUTEPUEB ONTHUMAIBHOTO BBIOOpPA YPOBHEH H30BITOYHOCTH C YYE€TOM COBOKYMHOW CTOMMOCTH
BIIQJICHHSI, MHTETPAIMIO METO0B MAIIMHHOTO OOYYEHHUs B JMATHOCTHUKY M MPOTHO3 OTKA30B, a TAKKE
pa3paboTKy (opmMaabHO BEPUPHUIUPYEMBIX AJTOPUTMOB ABTOMATHYECKOTO TEPEKIIOYEHUS U
BOCCTaHOBJIEHUS B KDUTHUYECKH BaXKHBIX CHCTEMAX.
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