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HPUBETCTBEHHOE CJIOBO

Kypmemmi konghepenyus mywenepi!

VYBakaeMmble Y4YaCTHUKM MEXAYHapOAHON HayYHO-IIPAKTHUECKON KOH(epeHINH
«KoMIuIeKCHOE pa3BUTHE TEPPUTOPUM INPUTPaHUUYHBIX perMoHOB Kazaxcrana m Poccum:
HOBBIE BBI30BBI M BO3MOXXHOCTW»! Ilpumure uckpennume mnpusercrBus ot Ilapnamenta
Pecniybnuku Kazaxcran v oT MeHsl 0JarofapHOCTb 3a MpUIJIAIIEHWE NPUHATHh y4acTHe B
pabote KOHpEPEHITUH.

Oco0o paa mnpuBeTcTBOBaThH MpeacTtaBuTeneil (DHUHAHCOBOTO YHUBEpPCUTETa NpPU
[IpaButensctBe Poccuiickoit denepannu U Ypalbckoro ¢eaepaibHOTO YHUBEPCUTETA
nMmenun neporo lIpesmaenta Poccum b.H. Enpumna. Kak BbeimyckHuk PynHeHckoro
MHIYCTPUAIIBHOIO YHUBEPCUTETA, CYUUTAK0 CBOMM JIOJITOM U YECTBIO NTOJEPKUBATH «AJbMa-
Marep», B TOM 4UCJIE y4acTBYs B IPOBOJANMBIX HAyYHO-ITPAKTHYECKUX MEPOIIPUATHSIX.

CeronHAmHAsS KOHPEPEHLNSI TPOXOJUT B MEPUOJI, KOrAa Mepe] HAlUMU CTPaHAMHU
CTOAT 33Ja4 MO0 OOECTEUEHHIO YCTOWYMBOTO POCTA, TEXHOJOTMYECKOW MOJEPHHU3ALUHU U
MOATOTOBKM  KaJpOB,  CIOCOOHBIX  pealn30BaThb  CTPATETHI0  HSKOHOMHYECKOU
CaMOJ0CTATOYHOCTH.

X04y TMOJOXUTEIBHO OTMETUTh COTPYAHUYECTBO HAIIMX YHHUBEPCUTETOB IIO
aKTyaJbHON TeMaTuKe, 00O3HAYCHHON B MOBECTKE JHSA KOH(EpPEeHIHH. ITO Ype3BBIYANHO
BAXXHO, TMIOCKOJIbKY MpoOjeMaTHKa HKOHOMHMYECKOIO pa3BUTUA, JUBEpPCHPHUKALNU
9KOHOMUKH U PELICHHS COLUUAIIBHBIX BOIIPOCOB BO MHOTOM cxosa 11t Kazaxcrana u Poccun.
[Tpu 5TOM HaKOTUIEHHBI HAYYHBIH OTEHIIHAT 1 PAKTUYECKHUI OMBIT HAYYHOT'O COOOIIeCTBa
MpeICTaBIseT OOBIIYIO LIEGHHOCTH /171l B3AMMHOTO OOMEHa 3HAHUSIMU U UJICSIMH.

OTH 3aaud HaIpsIMYIO CBSI3aHbl C JOCTWKeHHeM llenel ycTOMYMBOro pa3BUTHA,
KOTOpBIE CTAHOBATCA BCce 00JIee 3HAUMMBIM OPUEHTHPOM JJISl TOCYIapCTBEHHOM IMOTUTHKHY.

Hamm ctpansl - 6onbiiue, pazHooOpasHbie 1Mo reorpaduu, INIOTHOCTH HACEICHUS U
ypoBHIO 110X0A0B. I[loaTOMy 0OCOOEHHO Ba)XHO, YTOOBI MPOTrPAMMHO-LIETIEBON MOIXOM
MO3BOJISUT BUJIETh PA3JIMUYUS MEXKAY PETHOHAMH U (POPMHUPOBATH PETHOHAIBHYIO MOJIUTHUKY.
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Bonpiioe BHUMaHUE yaenseTcsl BKIaJy YHUBEPCUTETOB M HAYYHOT'O COOOIIECTBA B
npoasuxeHne [{YP. By3sl cTaHOBSITCS LIEHTpaMU KOMIIETEHIIUN, CIIOCOOHBIMU HE TOJBKO
o0y4aTh CHEIUATUCTOB, HO W MPEAOCTABIISATH JKCIEPTHO-AaHATUTUYECKYIO MOIACPKKY
peruoHaMm. PynHEHCKH HMHAYCTPUAIbHBIM YHHUBEPCUTET AaKTUBHO YYacTBYET B TaKUX
MHUIIMATUBAX, CO3/aBasi IUIOMIAAKY JUIsl B3aUMOACHCTBUS HayKH, OM3HECa U BIIACTH.

['oBOpss O MNpPUTrPaHUYHOM COTPYAHUYECTBE, OTMEYY, UTO 3HAUYMUTENIbHAs 4YacThb
ToBapooOopoTa Mexay KazaxctaHom m Poccueil mpuxoauTcsi MMEHHO Ha NPUTPaHUYHbIE
peruonsl. ['eonoautuieckue 06CTOATEIHCTBA, BKIIOYAsI CAHKIIMOHHBIE OTPAHUYEHHUS, BHOCST
cBou KoppekTtuBbl. Hampumep, takue mnpenanpusartusi, kak AO «CCI'TIO», BpemeHHO
MPUOCTAHOBUJIM MOCTAaBKH KEJIE30PYJIHOTO KOHLEHTPATa POCCHMCKUM METAJLTYPIHUYECKUM
MPEANPUATUSAM U3-3a ONMACEHHI BTOPUYHBIX CAHKIIUH, HECMOTps Ha OoJiee uem 60-JIeTHIO0
UCTOPUIO B3aUMOBBITOJTHOTO COTPYIHUYECTBA.

Ho Heo6XxoauMo OTMETHTh, YTO JIOOOW KPU3HC - 3TO U HOBBIE BO3MOXKHOCTU. OH
3acTaBsieT HAC MOOWJIM30BAaTh PECYpPChl, HAYYHBIH M TEXHOJOTHYECKUN TMOTEHIHAI.
bonpmioe 3HaueHWe UMEET pa3BUTUE JIOTUCTHUECKUX HAINpaBJICHUW, B YacCTHOCTH,
MEXIYHapOJHOTO TpaHCIopTHOro kopupopa «CeBep — IHOr», a Takke pPEruoHaAIbHBIX
MHPPACTPYKTYPHBIX MPOEKTOB. OIUH U3 TaKUX MPOEKTOB SIBISETCA CTPOUTEIBCTBO MOCTA
Mexay Yensounckoit u Kocranaiickoit o0nactsmu.

K mepcnekTHBHBIM HaIpaBJICHUSIM HEOOXOJUMO OTHECTH M TIIyOOKYIO mepepaboTKy
3epHa, 0 uéM roopui [Ipesunent Kazaxcrana, npearas akTHUBU3UPOBATh COTPYAHHUYECTBO
¢ Poccuen. Hamm cTpansl BXOAAT B YMCJIO MUPOBBIX JMAECPOB MO MPOU3BOJACTBY 3€pHA, U
MMEHHO B OSTOM CEKTOpe HMeeTcsl OOJbIION MOTeHIMAl I CO3JaHus J00aBICHHON
CTOMMOCTH.

[lepcrieKTUBHBIM BHXKY TaK»Ke MIPOEKTHI 1O MepepaboTKe TEXHOTEHHBIX MUHEPAITbHBIX
oOpazoBanuii. B Kazaxcrane u Poccun X HaKoIJEHO HECKOJIbKO MUJUITMAPIOB TOHH. DTO
MEePCIEKTUBHOE HAIpaBIICHUE ISl COTPYJHUUYECTBA BY30BCKOW HAYKU U MPOMBIIIJIEHHBIX
MPEINPUATHN.

Yo6exnén, uyto, 0OObeNMHSS YCUIWA HayKd, OW3HECa M BIACTH, MBI CMOXEM
peanun3oBaTh MOTeHIMAI pernoHoB Ka3zaxcrana u Poccun, Kak lIEHTPOB yCTOMYHUBOTO POCTA.
[Tycth pe3ynbTaThl KOH(EPEHIMH CTAaHYT BKIAJAOM B YKpPEIJIEHWE COTPYIHUYECTBA U
pa3BUTHE YEJIOBEUYECKOTO KauTala, Kak riaBHoro pecypea XXI Beka.

Kenaro BceM ydacTHHMKaM KOH(EpPEHIIMH TIJIOJOTBOPHBIX JUCKYCCHUM, HOBBIX
OTKPBITUA M YCHEUIHBIX MPOEKTOB, KOTOPbIE€ MPUHECYT MPAKTUUECKYIO MOJb3y HalIuM
pEruoHam U CTpaHaM.

C ysaoxcenuem, Anboepm Pay,
oenymam Maowcunuca Ilapramenma
Pecnybnuxu Kazaxcman, dokmop
9KOHOMUYECKUX HAYK



NMIIVIEMEHTALIMSA IYP B PETHOHAJIBHY IO TIOJIMTUKY
PECITYBJIMKHU KA3ZAXCTAH

n.3.H. Pay A.IL
3amecturenb [Ipencenarens Maxwmmca [lapiamenta Pecny6auku Kazaxcran
2. Acmana, Pecnybnuxa Kaszaxcman

[{ean ycTOMYMBOTO pa3BUTHS KaK TeMa MCCIICIOBAaHUS Bceraa Obuta OQHOU U3
aktyanbHoi. Hampumep, rpynna yu€neix u3 Kutas mposenn OnOIroMeTpuyecKuid
aHaJiM3 BCEX CTaTell Ha aHTJIMICKOM SI3bIKE, HAITMCAHHBIX 3a nocieanue 40 net uepes
6a3y mannabix SCI/SSCI WebofScience ¢ reramu «1[YP». OxoHuaTenbHbIN TOUCK Al
1402 mokyMeHTa Ha aHTJIMHCKOM SI3bIKE, HalICHHBIX B OCHOBHOM 0a3e maHHbx WOS
¢ 1981r. mo 2020r. YcranosneHno, uro nocine peanuzauuu [[YP OOH B 2015 rony
KOJMYECTBO CTaTel Mo TeMe ObIcTpo Bhipocio ¢ 49 crareit B 2014 rony no 147 crarei
B 2020 roay [1].

Nnes olieHKH CTpaH HA OCHOBE MHOYKECTBA KPUTEPUEB BIIEPBbIE MOSIBUIACH B
1992 rony B nokymente "IloBectka aus Ha XXI Bek". B 1995 rony Komuccus OOH
0 YCTOWYMBOMY Pa3BUTUIO TMPEJICTaBUIA MEPBBI KOMIUIEKC IOKa3aTeseu
YCTOWYMBOTO Pa3BUTHS, MOCJE YEro psif CTpaH pa3paboTaiu cOOCTBEHHBIM HAOOP
rmokasaresnei [2].

[ToBecTka THS B 001aCTH yCTOMUMBOTO pa3BuTusa Ha niepuo 10 2030 rona u eé
LIEJIM JOJDKHBI UCIIOJb30BATHCA KAK OCHOBA JIJIA ONPEAECICHUS TOJUTUKA U JEUCTBUM,
HAIIPaBJICHHBIX HA JTOCTMIKEHHE YCTOMYMBOIO pa3BUTHUS BO BCEM mupe K 2030 rony.
OcHoBHnas uepta [ToBecTku B 00;1aCTH yCTONYMBOTO pa3BuTus Ha mepuoa a0 2030 roga
COCTOUT B TOM, YTO OHA MOKET MPUMEHSTHCSI YHUBEPCAIBHO C YUETOM PErHOHATBHOM,
HallMOHAJIBHOW M MECTHOM cHelu(puKH, BO3MOMXHOCTEH, YpOBHEH pa3BUTUS H
KOHKPETHBIX BBI30BOB.

AHalM3 MEXAYHApOJHOTO OMbITa JIOKAIM3auuu W BHeApeHus llenei
YCTOMYMBOTO pa3BUTHUS CTpaHamu — juaepamu unjaekca L{YP, coctanennoro SDSN
u Bertelsmann Stiftung, nmokassiBaeT, 4To gake 9Ta y3Kas Tpymnmna cTpaH UMEET OUYeHb
Pa3HbBI OMBIT KAaK MO MEPEXOAYy K YCTOMYMBOMY Pa3BUTHUIO, TaK U HEMOCPEICTBEHHO
no BHeapenuto I[[YP. OnHu cTpaHbl NOPHUHSIM HAIUOHAIBHYIO CTPATETHUIO
yCTOM4MBOTO pa3Butus emié B 1997 r., npyrue — rosbko B Havase 2000-x ronos. Takxke
CTpaHbI HAXOIATCS HAa COBEPLICHHO pa3HbIX dTanax BHeApeHus LIYP B crparernyeckue
JOKYMEHTBI — OT OTCYTCTBHSI Takol paOoThl a0 Jsokanu3auuu Bcex 17 Ileneit
YCTOMYHBOTO PA3BUTHUA.

B pamkax ILIYP OOH nns permona CHI' ocoboe BHHMMaHHWE yAelseTcCs
UHTerpanuu  (PakTopoB COLUAIBHO-IeMOrpaduueckol CTPYKTYpbl B IIpoIlieccC
pa3pabOTKM M pealu3alu TMOJUTHUYECKMX W IKOHOMHUYECKHX CTpareruid. ITo
CBUJICTEIBCTBYET O MPU3HAHUM BAXXHOCTH JaHHBIX (DAKTOPOB ISl JOCTHXKCHUS
YCTOMYMBOIO Pa3BUTHS U YIYUIIICHUS KAU€CTBA KU3HU HACETICHUS.

HccnenoBanne  comuanbHO-AeMOTpadUUEcKnX  JETEPMUHAHT  JI0XOJ0B
HAceJICHUsl SBIIACTCA HEOTHEMJIEMOM 4YacThi0 0oJiee IIUPOKOW MpOOIEeMAaTHKH,
CBSI3aHHOW C aHAJMU30M COIMATIBLHOM MOOWIILHOCTH, HEPABEHCTBA U IKOHOMHYECKON

nuHaMukd. B ycrnoBusx rimobanu3zanuu v nudpoBusaum 3T GakTopbl MPUOOPETaIOT
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0CO0YI0 aKTyalIbHOCTh, TPEOYS OT UCCeA0BaTeNeH MEKIUCIMILTMHAPHOTO MOAX0Aa U
PUMEHEHHSI COBPEMEHHBIX METOJIOB aHaIu3a JaHHbIX [3].

[IpyurHBl CTPAHOBBIX pPA3JIUYUA BO MHOTOM CBSI3aHBI C OCOOCHHOCTSIMHU
yIOPaBJICHUs] TPOILECCOM BHEJPEHUS, CIOXKUBIIMMHUCS MOJEIsIMU governmental
organization [4,5]. OmHako MMEHHO 3TH BONPOCHI TOKA HE CTaJlM IMPEAMETOM
aKTUBHBIX Hay4YHBIX AuUcKyccui. [loka HambombIee BHUMAHUE YEISETCS BOIPOCaM
uHcTUTynMoHanu3amuu [[YP Ha HanumoHalbHOM ypoOBHE, OlleHKE 3(PPEeKTUBHOCTU
YIpaBJIEHUS] KOHKPETHBIMU MPOCKTaM.

Konnenmus pernonansHoro passutus PecyOnuku Kazaxcran va 2025 — 2030
roJlbl HampaBlieHa Ha peIIeHUE JaHHBIX MPOOJEM C yY4eTOM HOBBIX BBI30BOB H
HCTOJIb30BaHUS BO3MOXKHOCTEW ISl YCTOMYUBOIO pOCTA.

[IpuopuTETHl JOJITOCPOUYHOTO TEPPUTOPUATILHO-NIPOCTPAHCTBEHHOTO PAa3BUTHS
Pecnyonmuku Kazaxcrtan (mo0 2050 roma) wusnoxeHol B ['eHepasibHOM cxeme
opranuzanuu teppuropun Pecnyonuku Kazaxcran.

HanwonanpHsiii mian passutus Pecryonmku Kazaxcran go 2030 roma craBuT
nepes] peruoHaMu JB€ KIIFOUEBBIE 33]]a4M — HEJIOMYIIEHUE KPUTUUECKUX Pa3pbIBOB B
00€eCIeueHHOCTH COIMANbHBIMU OJlaraMu U YCIyraMu B COOTBETCTBUHU ¢ Cuctemon
PETHOHAIBHBIX CTAHIAPTOB U COAEHUCTBHUE ABYKPATHOMY POCTY SKOHOMHUKH.

Nunukaropsl poctmxkenuss [[YP 3akpemsieHbl 3a KaXabIM IEHTPaTbHBIM
roCyJapCTBEHHbIM OpPraHoM, UYTO OO0ecrneYrBaeT KOOpPJIWHAIMI0O Ha ypPOBHE
MuHHUCTEPCTB. [lepen rocy1apcTBEHHBIMU OpraHaMy MOCTaBJIEHA 3aa4a MOJYMHUTHD
O10JKETHBIN TIporiecc noctukenuto [{YP.

[To onenke nporpammbl OOH, B Ka3zaxcrane noiis OromkeTa, COOTHECEHHOTO €
IIYP, cocraBnser B cpenHem 81% pecnyOiMKaHCKOTO OKEeTa, NP ATOM
¢uHaHcupoBanue nonyuwin 58,6% neneit (tapreroB) LIYP. 3to He o3Hauaet, 4To
81% pacxo/10B OB UCKIIIOUUTENIFHO HarpaBiieHbl Ha gocTtuxkenue [[YP. B nannom
ciydae OroKeTHBIE MporpamMMbl cooTHeceHbI ¢ LIYP 1o meTomonorun koaupoBaHus
(SDG budget tagging) (puc. 1).

CornacHo 0000IIEHHBIM pe3yJbTaTaM MAapKUPOBKHU 1O BCEM (HyHKIIMOHATHHBIM
rpynmnam oxsart 3aja4 [{YP GromkeTHbIMEI porpamMmMamu cocTaBiisitoT 46% (77 uz 167
HallMOHAJIBHBIX 3amad [[YP). AHanu3 ToOKa3ajl, YTO HauBBICIIMN YpPOBEHb
COOTBETCTBUS Or0KeTHBIX Mporpamm ¢ LIYP 16. «Mup, nmpaBocyaue u 3pdexkTuBHbIC
UHCTUTYTH (92%), LIYP 11. «YcroitunBsie roposa u HaceneHHble MyHKTBD (80%),
OYP 9. «Munycrpuanuzanus, WHHOBaIMU W UHPpacTpykTypa» (75%), LIYP 4.
«KauectBennoe oopazoBanue» (70%), LIYP 3. «Xoporiee 310poBbe U 0J1aronoyaue
(69%) u LIYP 13. «bopsba ¢ uzmeHenueM kiumara» (67%). Cpennuil ypoBeHb
COOTBETCTBHS OFOKETHBIX Mporpamm Habmomaetcs k LIYP 7. «Hemoporocrosias u
yucras sHeprus» (60%), LIYP 8. «/locToitnas padora u axoHoMuueckuit poct» (50%),
OYP 12. «OrtBerctBeHHOE mNOTpeOiieHHEe U NPOU3BOACTBO» (45%), LYP 1.
«JIukBupanuss Humetrs» (43%) u LYP 10. «CHumxenue HepaBeHCTBa» (40%).
BoisBiieH HHM3KHII YpPOBEHb COOTBETCTBHUSI OMOJDKETHBIX mporpamm k L[[YP 17.
«ITaptEpCcTBO» (37%), LIYP 15. «Coxpanenue skocucteMsl cymn» (33%) u LIYP 2.
«JIuxkBupamus ronoaa» (25%,).

MexmnanatHast komuccus PecryOnukn Kaszaxcran perysisipHO paccMaTpuBaeT

OTUETHI PETMOHOB U BBIPAOATHIBACT MPEMIOKECHHSI IO KOPPEKTUPOBKE MHANKATOPOB,
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YTOOBI ITOBLICUTH X PCAIMCTUIHOCTD U IPAKTUYICCKYIO IPUMCHUMOCTD. B OTACIIbHBIX
PETHUOHAX Kazaxcrana YKC PCAIU3YIOTCA IHWIOTHBIC IIPOCKTBI II0 BHCAPCHHUIO
IMPUHIOUIIOB YCTOI>'I‘IPIBOFO Pa3BUTHA B pCTUOHAJIBHBIC ITPOTrPAMMEI.

LYP 1. /IUKBMAAUMA HUALLETbI l21,7%
LLYP 2. luksmaauma ronoga 3,5%

LIYP 3. Xopouwee 3g0poBbe 1 bnarononyume | 9,5%

LLYP 4. KayectBeHHOe 06pa3oBaHme | 14,1%

LLYP 5. FenpepHoe paseHctso | 0,0%
LYP 6. Yncraa Boga v caHUTapusa :| 0,9%
LLYP 7. HepoporocToAluasa u yuctan aHeprma ] 0,2%

LIYP 8. locToliHaA paboTta 1 SKOHOMUYECKUI POCT :I 1,5%

LYP 9. UHaycTpranmnsauma, MHHOBaUUK U UHPACTPYKTypa | 11,4%

LYP 10. YMmeHbLeHMe HepaBeHCTBa 0,1%
LIYP 11. YcToumsble roposa U HaceneHHble MyHKTbI 7,2%
LIYP 12. OtBeTcTBEHHOE NOTPEbHAEHME N NPOU3BOACTBO 0,04%
LIYP 13. bopbba ¢ usmeneHnem kammata | 0,1%
LIYP 14. CoxpaHeHune mopckux skocuctem | 0,0%

LIYP 15. CoxpaHeHune 3KoCcMCTEeM CyLIn ] 0,3%

LLYP 16. Mup, npaBocyaue u 3pPpeKTUBHbIE UHCTUTYTbI | 9,4%

LIYP 17. MapTHepcTBO B MHTEpPECcax YCTOMYMBOrO Pa3BuTUA :I 1,5%

Pucynok 1 - bromxernoe ¢hunancupoanue [IYP B Pecnybnuke Kazaxcran

B Boctouno-Kazaxcranckoit o0nactu (GOpMUPYETCSl CHUCTEMa «3EJIEHBIX
OI0KETOB)» C aKLIEHTOM Ha 3HEeprodGPeKTUBHOCTh U OXpaHy BOJIHBIX pecypcoB. B
Kocranaiickoit o0Omactu B (oKyce — palMOHAIIBHOE 3€MJICTIONIb30BAHUE U
nepepadoTKa CeIbXO3MPOAYKIIMU, YTO HampsMmyr cBsizano ¢ LYP 2 u 12
(«IMKBHUIALMS TOJIOAA» M «OTBETCTBEHHOE TOTPEOJICHHME U TPOU3BOJICTBOY).
BrimenpuBeneHHbIe MPaKTUKK MOKA3bIBAOT, 4TO UHTErpauus LIYP B pernonanbsayro
MOJINTUKY BO3MOKHA NP HAIMYUKM KOOPJUHALIMYU U aHATUTUYECKOU MOJIEPKKH .

Bbonbiioe 3HaueHne OTBOAUTCS  BKIAMy muQppoBHU3anuu B goctmwkenune [[YP.
[Hudposuzamms u1 UM B Kazaxcrane pa3BUBAIOTCS JOCTATOYHO YCICIIHO. OJTOMY
Bonpocy mnocsmeHo Ilocmanme I'maBel rocymapcrBa Kaceim-)Komapra TokaeBa
Hapoay Kazaxcrana «Ka3zaxcran B 310Xy MCKYCCTBEHHOTO MHTEJUIEKTA: aKTyaJlbHBIC
3a/1a4M U UX pelieHus yepe3 HuppoByO TpaHCHOpMAITUION.

VY KaxIoro rocyJapCTBEHHOTO OpraHa BbIpabOTaHbl LU(POBBIE pELICHUS,
KOTOpbIE OOJIEr4yalT Tpa)xkgaHaM JOCTYIl K TOCYAapCTBEHHBIM YCIyraM, JaroT
0OBEKTUBHYIO OIleHKy uHaukatopam I[[YP. Bce »53To, 0e3ycioBHO, HOJKHO
cnocoOcTBOBaTh Ooiee yenemHol peanuzauuu L{IYP.  Hanpumep, BogHbie pecypchl
- CHUCTEMa y4eTa M MPOTHO30B; 370POBbE HACEJICHHUS - MOHUTOPUHI PACXOJO0BAHUS
CPEICTB Ha 37]paBOOXpaHEHHE U obecliedeHue JiekapcTBaMu; 00pbrda ¢ OeTHOCTHIO -



UCIIOJIb30BaHNE «OONBIINX JAHHBIX», MPOAKTUBHOE MPEJOCTABICHUE COLMATBHON
MOJIJICPXKKH, HE JIONYIIEHHEe HEOOOCHOBAHHBIX BBITLIAT.

B Hacrosmee BpeMsi CEpbE3HBIM  BBI3OBOM OCTaEéTcs BHeapenue LIYP Ha
PETHOHATBHOM YPOBHE. MECTHBIE HCTIOJIHUTEIBHBIE OPTaHbl HEPEAKO CTAIIKUBAKOTCS C
HEXBAaTKON aHAJIUTUYECKUX JAaHHBIX, METOJAMYECKHX HWHCTPYMEHTOB U KaJpOB,
CIIOCOOHBIX MHTETPUPOBATH IEIH YCTOMYMBOTO Pa3BUTHS B CUCTEMY OHOHKETHOIO
IJIAHUPOBAHUS.

C Oyaymero OromxerHoro mepuoga KaszaxcTtaH BHeOpsieT HOBYIO CHCTEMY
MeXOI0IKETHBIX TpaHchepToB. OTneapHbIC TPOrpaMMbl OyIyT 0O BEAMHEHBI B OOIINIA
myJl CPEACTB, IPEIOCTABISEMbI pETHOHAM B BHJIE TpaHC(EPTOB OOIIEro Xxapakrepa.
3710 co3aa€T 0O0JIbIIE CAMOCTOSITEIBHOCTH JIJI1 MECTHBIX OPraHOB BJIACTH U MO3BOJISET
(GopMupOBaTH HHBECTULIMOHHBIC IJIAHBI, OPHEHTUPOBAHHbBIE HA KOHKpeTHbIe [[YP. B
TOXE BpEMS BO3pPACTAa€T U OTBETCTBEHHOCTh AKHMMOB PErMOHOB 3a PaCIpelecHUue
UMEIOIINXCS (PUHAHCOBBIX PECYpCOB. DTO MOTPEOYEeT HOBBIX MOAXOJOB K IMPUHSITHIO
YIPABICHYECKUX PELICHNUI HA OCHOBE OLICHKU PETHOHAIIHOTO PAa3BUTHS.

[IpuHsATHE pELIEHUH B COOTBETCTBUM C QJITOPUTMOM joctvxeHus L[YP
MO3BOJISIET MOBBICUTH 3(PPEKTUBHOCTH PErMOHAIBLHOIO MeHeKMeHTa. Kpome Toro, B
KazaxcTaHe y»e HECKOJBKO JIET JEWCTBYET CHCTEMa PErMOHAJIBHBIX CTaHIApTOB,
KOTOpBIE MOJHOCThIO KoppenupyioT ¢ IIYP. Hampumep, Kocranaiickas o6iacth
OKa3ajach Ha IOCIEAHEM MECTE B CTpaHE MO OOECHEYEHHOCTH YKUTEJEH CEeIbCKUX
HACEJICHHBIX IMYHKTOB YHMCTOM IHTBEBOM BOJOW. IDTO NPHUMEP HENPABUIBLHOIO
omnpeneneHusl MpUopuTeToB. B TO Bpems, kak oOecrieueHWe BOJOW - OIOUH U3
BaxHeWmmx mnokasarened L[YP. B Hacrosmee BpeMsl cUTyalus UCIPABISETCS U
npo0sema OyJeT NPaKTUYECKU PellIeHa.

Takum o0pa3om, HopMmaTHBHO-TipaBoBas 0Oaza L[YP Ha oOmieHannoHasbHOM
YPOBHE NPEJICTABIEHA IUPOKUM CIIEKTPOM JOKYMEHTOB, BKIIFOUAIOIIUM CTPATErUH U
KOHIIETIIIMY pa3BUTHS, HO TIIyOrHa poHukHOBeHUs L[YP Ha pernonanbHbIi ypOBEHb
TaK)Ke Bo3pacTaeT. Pe3ynbTarhl MpOBEIEHHOrO Onpoca MoKasaiu, 4To B PecnyOnuke
Kazaxcran 31,2% ONpoOIIEHHBIX CUUTAIOT, YTO MECTHBIE U PETrMOHAIbHBIE OpPTaHbI
BJIACTH JOJDKHBI B OOJIBIIEH CTEIEHH CIIOCOOCTBOBAThH AOCTHKEHMIO «lleneit
YCTOMYMBOTO Pa3BUTHUS» U TOJIbKO 27,3% pECHOHAEHTOB OTMETUIH, YTO 3TO
npeporatuBa pecmyOIMKaHCKUX OpraHoB BiacTu. 14,4% ONpOIIEHHBIX OTAAIA
npeanoutenue  cnenuanbHbiM - HIIO,  skomormyeckum — oObeOUHEHUS U
npaBo3alIUTHUKAM (puc. 2).

Opyroe 0,1
Bce cTpyKTypbI 1,2
MecTHble xuTtenm 2,3
busHec, npegnpuatma 10,2
3aTpyAHAOCb OTBETUTb 13,2
HIMO, skonornyeckme obbeguHeHus, ... 14,4
PecnybankaHCKMe opraHbl BAacTu 27,3

PernoHanbHble opraHbl BAacTm 31,2

PucyHok 2 — Pe3ynbTaThl OLIEHKH PECIOHACHTaMU ITyOUHBI MpOHUKHOBeHUs [[YP
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B 1memoM MOXHO YCIIOBHO BBIACINATH HECKOJBKO OCHOBHBIX HallpaBICHUMI
BHEJPEHUS NPUHIMIIOB YCTOMYHUBOTO Pa3BUTHUS HA PETHOHAIBHOM YPOBHE:

y4eT MPUHIHUIIOB YCTOWYUBOTO PA3BUTHSI B CTPATETUYECKOM IUIAHUPOBAHNUN;

MOHHUTOPUHI JOCTHKEHHS M COCTAaBJICHHE OTYETOB O BKIAAEC B JOCTH)KCHHE
LYP;

BOBJICUEHUE OM3HECAa W JPYIMX 3alMHTEPECOBAHHBIX CTOPOH B IIOBECTKY
YCTOWYMBOTO Pa3BUTHS, PACUIMPEHUE B3aUMOJEHUCTBUS B 3TON cdepe C KPymHBIMU
OaHKaMH 1 UHCTUTYTaMU Pa3BUTHSL.

BaXxHpIMM 1LIE€JIEBBIMM YCTAHOBKAMH IPOABHKECHHS ITOBECTKH YCTOMYUBOTO
pasBuThs Uil peruoHoB KaszaxcraH SABISIIOTCS TOBBIIEHHE KAadecTBa JKU3HU
HACEJICHUS U POCT YPOBHSA KOHKYPEHTOCTIOCOOHOCTH PErMOHOB.

JIns OLIEHKM NOCTHKEHMS LEJel yCTOMYMBOTO Pa3BUTHS HA YPOBHE PETMOHOB
KJIFOUEBBIMU SBJISIOTCS HAJUYUE KAYECTBEHHBIX U JOCTYIHBIX HHCTPYMEHTOB OLICHKU
¥ MOHUTOPUHTIA, BhICTpauBaHue 3(PPEKTUBHBIX (HOPMATOB B3aUMOJECHCTBHSI CO BCEMU
cTekxonaepamu, npexzae Bcero ¢ OuszHecoM. [Ipum 3TOoM KauecTBO ympaBieHUS
OLICHUBACTCA HAa OCHOBE OLICHKU CTEIIEHU OTPAKEHUSA IOBECTKH YCTOMYUBOIO
pa3BUTHS B IPOTPAMMHBIX JOKYMEHTAX Pa3BUTHUA PETMOHOB
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Abstract

This project will investigate the impact of FinTech adoption on upside and
downside risk (financial market risk) using a global FinTech index. This project will
significantly contribute to a machine learning-based method to measure FinTech
adoption within the banking industry. We will use the firm’s FinTech adoption index
and upside and downside risk from banks across 67 countries worldwide from 2009 to
2023. Our results will highlight the importance of FinTech adoption by exploring
whether banks adopting FinTech in their operations are less exposed to the financial
market risk than other banks. Furthermore, this project will explore potential channels
(such as asymmetric information) through which FinTech adoption impacts the
financial market risk. This project will have important implications for government
regulations, customers, and banking industry stakeholders.

Key words: Fintech adoption, upside and downside risk, banking sector, machine
learning

Introduction

To the best of our knowledge, this will be the first study to examine the
relationship between FinTech adoption and the bank’s upside and downside risk. This
project aligns with the center’s focus area, which is related to FinTech. As banks
increasingly integrate FinTech solutions into their operations, it becomes essential to
systematically analyse the consequences of such adoption on their performance, risk
management, and broader financial stability. A lack of proper measurement tools to
assess FinTech adoption in the banking sector leads to significant academic and
practical gaps in this phenomenon. This, in turn, leads to critical questions about
FinTech adoption and its implications unanswered. Without proper measurement,
FinTech adoption in banks may introduce vulnerabilities, increasing the potential for
systemic financial crises.

One of the key implications of this research lies in its potential to enhance the
understanding of how FinTech adoption impacts banks’ financial market risk. While
the benefits of adopting FinTech are essential, without proper assessment, the actual
effects of fintech on bank performance and potential risks remain unclear, which could
lead to unforeseen challenges, including financial instability or crisis. This can provide
crucial insights for policymakers, regulators, and industry stakeholders seeking to
mitigate these risks and maximise the benefits of fintech integration in banking
operations. This also aligns with the Kingdom 2030 goals, and our results will help the
Saudi Arabian banking sector properly understand and evaluate the impact of FinTech
adoption on financial risk. After completing this project, | plan to conduct a workshop
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for undergraduate and graduate students to learn more about textual analysis in
accounting and finance.

The banking industry has increasingly integrated advanced technologies into its
operations, presenting unprecedented opportunities and significant challenges. This
rapid evolution of financial technology (hereafter, FinTech) has transformed the sector
and spurred a growing body of research on its impact on bank performance, efficiency,
and risk in the industry. Though still being debated among researchers, FinTech is
defined as "the use of technology to provide new and improved financial services.

This study will aim to quantify the level of FinTech adoption in the banking sector
around the globe by creating a novel measurement of banks’ FinTech adoption. We
will focus on the banking sector due to the intrinsic link between FinTech innovation
and the financial services banks offer. To measure FinTech adoption, we will make use
of earnings calls. An earnings call conference is where a company’s management team
discusses and answers questions about its performance, vision, and future outlook with
several stakeholders. Hence, earnings calls provide ‘“soft” information (e.g.,
information exchange between firm managers and analysts) with insights beyond those
derived from existing firm-level measures based on “hard” information (e.g., financial
measures). We will use over 15 thousand quarterly earning call transcripts of 687 banks
across 67 countries globally from 2009 to 2023. Leveraging the Word2Vec machine
learning model, this paper will study the content of the calls to construct the FinTech
adoption index at the bank level. With a list of seed words as input, the model expands
them to form a dictionary by selecting the top synonyms of these seed words discussed
in the earning conference calls. Subsequently, each bank will be scored according to
the six dimensions of FinTech. A composite index will be created using the Principal
Component Analysis of the six dimensions.

In the next step, we will examine the influence of FinTech adoption on upside and
downside risk using a global FinTech index. Upside and downside risk represent
abnormal returns in the positive and negative domain respectively. Knowing some of
the factors that cause these anomalies is very important for investors and managers
when evaluating a company. Past studies have given particular attention to firm
downside risk because of the tendency for investors to be loss averse, as well as the
Impact that crash risk can have on financial products, markets and investor wealth.
Downside (crash) risk represents the likelihood of an abnormal negative return in a
stock. This often occurs when negative information, that the company managers have
hidden from the public, is leaked or released suddenly, causing a significant drop in
price.

This project has the following objective:

1. Using the textual analysis of the earnings calls we will assess the extent to which
banks are adopting FinTech.
2. Measure how effectively banks are leveraging FinTech innovations.

FinTech adoption and its impact on the upside and downside risk
Research Methodology
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Two variations of value at risk (VaR) and conditional VVaR will be used to measure
downside risk. The first of the VaR estimates used is historical VaR (HVaR). HVaR
takes the 5th percentile value of daily returns as VaR at 95% confidence level for each
firm in each year. This method assumes history repeats itself, ordering returns from
worst losses to greatest gains. The second method for calculating VaR is the variance-
covariance or parametric method (PVaR). This method assumes a normal distribution
of returns. It is constructed by calculating the mean and standard deviation of daily
returns to obtain VVaR for each firm in each year. So, to be consistent with the HVaR
method, the critical value is taken at the worst, at 5%, on the curve: 95% confidence =
-1.645. This is calculated according to: mean — (1.645 x std. dev). We will use
conditional VaR (CVaR) to capture the tail risk beyond VaR. This metric does not
suffer from potential subadditivity as VaR methods can do, and is a substantial
downside measure. We have taken VaR at the 95% confidence interval, so CVaR is
calculated as the mean of the lowest 5% returns. It is the average loss of the worst cases

for each firm each year.
n

Ryl .
CVaR = z T lf Ri,j < HVClRl't
j=1
In the above equation, R; ; is the daily returns for firm i in year t, n is the number
of daily returns below HHV aR;;. For a better understanding of the variables, the values
of VaR and CVaR are taken as positive in the empirical analysis.

Upside risk is measured similarly to downside risk. As opposed to taking values
at the lowest 5% of returns, they are taken at the highest 5%. This measures potential
gains at the same 95% confidence interval. The first variable created is upside potential
(UP). The 95th percentile of daily returns for each stock is taken using the same method
as for HvaR. Conditional upside potential (CuP) is the other upside risk variable used,
representing the average of the highest 5% daily stock returns for the year. This variable
is formed by creating 20 quantiles of daily returns for each firm in each year, and taking
the mean value of the 20th quantile. CuP represents the average gain from the best days

over the given year.
n

CuP = z& if R;; > UP,
n i,j it
j=1

Where R; ; is the daily returns for firm i in year t, n is the number of daily returns
above UP;;.

We will also include the control variables, including profitability (ROA), liquidity
(L1Q), leverage (LEV), price-to-earnings (PE), stock turnover (STO) and size (SIZE).
Further, we will also include country-level variables such as gross domestic product
(GDP) and consumer price index (CPI) economic variables.

To test the objective that FinTech adoption will have a different impact on upside
and downside risk, will run the following regression model:

Riskice = ag+ B1FA;cr + B2ROA;r + B3LIQice + BaLEVicr + BsPE; ¢
+ BeSTOicr + B7SIZE; ot + BgGDPcy + BoCPley + &0y
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Subscript i refers to the firms, ¢ refers to the country, and t refers to the individual
year.

Conclusion and Policy Recommendations

This project aims to advance the understanding of how FinTech adoption
influences banks’ exposure to financial market risk by distinguishing between upside
and downside risk. By developing a novel, machine learning—based index of FinTech
adoption using textual analysis of earnings call transcripts, the study addresses a critical
gap in the existing literature regarding the measurement of FinTech integration within
the banking sector. The proposed methodology enables a more nuanced and dynamic
assessment of banks’ engagement with FinTech innovations compared to traditional,
static proxies.

By employing a comprehensive global dataset of banks across multiple countries
and years, this research is expected to provide robust empirical evidence on whether
and how FinTech adoption mitigates downside risk while enhancing upside potential.
The analysis of both value-at-risk and conditional value-at-risk measures allows for a
deeper understanding of tail risks, which are of particular importance to investors,
regulators, and policymakers concerned with financial stability. Furthermore,
examining potential transmission channels—such as reductions in asymmetric
information—uwill offer valuable insights into the mechanisms through which FinTech
adoption affects risk-taking behavior in banks.

The findings of this study are anticipated to have significant practical and policy
implications. For regulators and policymakers, the results will help inform the design
of regulatory frameworks that encourage responsible FinTech adoption while
safeguarding financial stability. For banking practitioners, the study will provide
guidance on how strategic investment in FinTech can enhance risk management and
performance. More broadly, this research contributes to the growing body of
knowledge on digital transformation in finance and supports evidence-based decision-
making in an increasingly technology-driven financial system. Ultimately, the project
aligns with broader development goals by promoting a more resilient, efficient, and
innovative banking sector.
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BETOHBbI BAPPIATITJOHHOfI CTPYKTYPbI VIS OT'PAKIAIOIIHUX
KOHCTPYKIUH 3TAHUN: AHAJIN3 COBPEMEHHbIX
NCCIEAJOBAHUU

1.T.H., ipodeccop Muprok O. A.
HAO «Pyonenckuti un0ycmpuaibHulil YHUGEPCUMEM »
2. Pyonwui, Kazaxcman
K.T.H., podeccop Paxumor M.A.
HAO «Kapazanounckuil mexHuueckuti YHugepcumen
2. Kapaeanoa, Kazaxcman
PhD, accomumpoBannsiii mpogeccop Rozana Binti Zakaria
«Manazutickuu mexuudeckut ynueepcumen
2. Kyany - Jlymnyp, Manatizus
nokTopanT MaiikotoBa K.K.
HAO «Kapazanounckuii mexHuueckuti yHU8epcumemy
2. Kapaeanoa, Kazaxcman

Annotation. The article presents an analytical review of modern research on the
development and application of variotropic and multilayer concrete structures for
building enclosing structures. The relevance of the work is due to the need to improve
the energy efficiency of buildings while maintaining the required strength and
performance characteristics. The main approaches to the formation of the
heterogeneous structure of concrete are systematized and their influence on the
physico-mechanical and thermophysical properties is considered. It is shown that the
use of variotropic concretes makes it possible to effectively combine load-bearing and
thermal insulation functions in one material. The results of the review can be used in
the development of modern wall products and enclosing structures.

Key words: variatropic structure, multilayer concrete, enclosing structures,
thermophysical properties, energy efficiency.

Beedenue. B ycnoBusix MOBBIIIIEHUS] TPEOOBAaHUI COBPEMEHHOTO CTPOUTEIHCTBA
K 9HEpro3(pPexkTUBHOCTH, HAAECKHOCTH U JOJTOBEYHOCTH 3JaHUM M COOpYKEHUH
ocoboe 3HaueHHe TMPUOOpPETAaeT KAa4eCTBO CTPOUTENBHBIX MAaTEepUajoB U
KOHCTPYKTUBHBIX peuieHuid. OHy U3 KIIOYEBBIX posieil B 00ecreueHnr TenIoBOro
koMdopTa ¥ 3aUUThl BHYTPEHHUX MMOMEUIEHUH OT BHEIIHMX BO3JIEWCTBUM HUIparoT
OTPaXKJA0IINE KOHCTPYKIUU 3HaHUM.

JlanHast ipobJsiema TpuoOpeTaeT 0coOyI0 aKTyallbHOCTh B YCIIOBHMSIX KJIMMaTa
PecniyOnuku Kazaxcran, XapakTepu3yroLErocss MpOAOIKUTEIbHBIMUA XOJIOAHBIMU
3UMHHMM NEPUOJIAMH U 3HAYUTENBHBIMU 3aTPAaTaMH SHEPTUU Ha OTOIUICHUE 3IAHUM.
B cBa3u ¢ oTMM BO3pacTaeT MOTPEOHOCTh B KOHCTPYKIIMOHHBIX MaTepualax,
CIIOCOOHBIX COYETAaTh BBHICOKHE IMPOYHOCTHBIC XAPAKTEPUCTHKUA C TOHMKEHHBIMU
TEMI0(PU3NYECKUMH TTOKA3aATESIMHU.

TpamuiuonHsle OAHOPOAHBIE OETOHBI, 00JaAas BBICOKOM TPOYHOCTHIO H
JOJTOBEYHOCTBIO, B pdAJie Clay4yaeB HE oOecrneuuBaloT TpeOyemblii ypOBEHb

TEIUIOU30JISILIMOHHBIX  CBOMCTB, 4YTO OrpaHUYMBaeT UX JPPEKTUBHOCTh NpHU
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MCIOJIb30BAaHUHU B OTPAXKAAIOMIUX KOHCTPYKUMAX. {1 pemienns nanHoM mpoOiemMbl
aKTyaJbHBIM SIBJISIETCS] TIOUCK M pa3pabOTKa MaTEPUAIIOB C YIPABIISIEMON CTPYKTYPOH,
MO3BOJISIONIEH PaIMOHAIBHO pacipeensTh (PyHKIIMOHATbHBIE CBOMCTBA 110 CEYEHUIO
AJIEMEHTA.

OnHuM W3 NEpPCHEeKTUBHBIX HAINPABJICHUN B 3TON 00JACTU SBISIOTCS OETOHBI
BApUATPOITHOM CTPYKTYpPBI, XapaKTEPU3YIOIIUECS HEOAHOPOIHBIM pPACHPENCICHUEM
IUIOTHOCTH, TIOPUCTOCTH U (PU3UKO-MEXAHUYECKUX CBOMCTB IO TOJIIMHE HU3ICIHUS.
[Ipumenenue Takux OETOHOB 11€7€CO00PA3HO MPU MPOU3BOJICTBE CTCHOBBIX MaHEJEH,
IUTUT TIOKPBITUIM U TEPEeKPBHITUH, TJe TpeOyeTCsl coueTaHne HEeCyIIe CIOCOOHOCTH U
MOBBIIICHHBIX TEIUION30JISIIITUOHHBIX XapaKTEPUCTHK.

llenpto HacTosIEN CTAaThbU SIBISIETCS aHAMM3 W OOOOIIEHHE COBPEMEHHBIX
MCCIIEIOBAaHHM, TOCBSIIEHHBIX pa3pabOTKe M MPUMEHEHUIO OSTOHOB BapUaTPOITHON
CTPYKTYPBHI JUIsl OTPAXKIAIOIINX KOHCTPYKIIUHM 31aHUM.

Metonomnorus. Hacrosiiee uccienoBanue BbIIOIHEHO B POpME aHATTUTHUECKOTO
0030pa OTEUYECTBEHHBIX WU 3apyOEKHBIX HAYYHBIX MyOJIMKAIUH, MOCBSIIEHHBIX
pa3paboTKe ¥ MIPUMEHEHNIO OETOHOB BapUaTPOITHOW M MHOTOCIIOMHON CTPYKTYpPHhI JUIs
OTpaXIAIOIIMX KOHCTPYKUMHA 3aaHuid. B kauecTBe HUCTOYHMKOB HH(pOpMaLUU
UCIIOJIb30BaHbl CTaThU U3 MEXIYyHApOJHbIX 0a3 naHHbIX Scopus u Web of Science,
MaTeprayibl MPOGUIbHBIX HAYYHBIX >KYPHAJIOB M KOH(EpEHIUi, a TakkKe TPYyAbl
OTEUYECTBEHHBIX MCCIICOBATENCH.

AHanu3 oxBaThiBal IMyOJMKAlM{, BBINYIIEHHBIE MPEUMYIIECTBEHHO 3a
nocinennue 10—15 ner. OTOOp MCTOYHHUKOB OCYIIECTBILUICA C YYETOM HX HAYUHOU
3HAYUMOCTH, TEMATUYECKON HAMPABIEHHOCTH W PEIEBAHTHOCTH paccMaTpUBAEMOM
npobieme. B pamkax 0630pa MpUMEHSIUCH METOIbI CUCTEMHOTO, CPABHUTEILHOTO U
AHAJIUTUYECKOTO0 aHajIn3a, YTO IMO3BOJWJIO OOOOIIUTH CYHIECTBYIOUIME MOAXOIbI K
(OpMHPOBaHNIO BapUATPOITHON CTPYKTYpPhl OETOHOB, BBISIBUTH OCHOBHBIE TEHICHIIUN
pa3BUTHUS JAaHHOTO HANPABJICHUS U ONPEENIUTh IEPCIEKTUBHBIE 00JIaCTH TPUMEHEHUS
TaKMX MaT€pUAJIOB B OIPaKAAIOIIUX KOHCTPYKIHUSX 3/1aHUM.

Pesynbrarel. B pesynbrare aHanu3a OTEUECTBEHHBIX M 3apyOEKHBIX HAyYHBIX
nyOJIUKaIMi YCTaHOBJIEHO, YTO B TIOCJIEIHUE TObI HAOIIOJAETCS YCTOMYUBBINA POCT
UHTEepeca K pa3paboTKe OETOHOB C HEOJAHOPOIHOW, B TOM YHCJIE BapUaTPOIHOM,
CTPYKTYPOM, MpeAHA3HAYEHHBIX JUIsl UCIIOJIBb30BAHMS B OTPAXKAAFOIINX KOHCTPYKLHAX
31aHUi. DTO O0O0YCIOBJICHO HEOOXOIMMOCTHIO TMOBBIMICHUS YHEProd(P(HEeKTUBHOCTH
3IaHUM MIPU COXpPaHEHUU TPEeOyEeMBbIX TPOYHOCTHBIX XaPAKTEPUCTHUK.

YcraHoBiaeHo, 4YTO (OPMHUpPOBAHWE BapUATPONHON CTPYKTYphl OETOHOB
OCYUIECTBJISIETCSl TPEUMYIIECTBEHHO 3a CUET CO3/IaHUs CIOMCTBIX WJIM T'PAUEHTHBIX
KOMITO3ULIMMA, OTJIMYAIOUIUXCS IO ITUIOTHOCTH, MOPUCTOCTH M cOocTaBy. B psne
UCCJIeIOBaHUN TMOKa3aHa 3(P(EKTUBHOCTb COYETAHUSI IJIOTHBIX KOHCTPYKIMOHHBIX
CIOEB C OOJICTYEHHBIMM WM TOPU30BAHHBIMU  CJIOSIMH,  BBINOJHSIOIIMMU
TEMIOU30JIAIMOHHYI0 hyHKIwHIO [1, 2, 10].

PaccMoTpenHbie pabOThI CBUIETEILCTBYIOT O TOM, YTO BapUaTPOITHAs CTPYKTYypa
0eToHa OKa3bIBAET CYIIECTBEHHOE BIMSHHUE Ha €ro (PU3MKO-MEXaHUYECKHE CBOMCTBA.
[Ipu panmoHasbHOM TOAOOpPE COCTaBa U TOJIIUHBI CIOEB BO3MOXKHO JOCTHUKEHHE
MPOYHOCTHBIX IMOKa3aTeiei, COMOCTaBUMBIX C OJHOPOJHBIMM O€TOHaMH, Npu
OJIHOBPEMEHHOM CHW)XEHUH CPEHEN IIIOTHOCTH MaTepHaIa.
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3HAUNTENTFHOE BHUMAHHE B WCCICIOBAHUSAX YIENACTCS TEIUIOQU3UIECKUM U
OKCIUTyaTallAOHHBIM ~ XapaKTEPUCTHKaM OCTOHOB  BAapHUATPOITHOW  CTPYKTYPHI.
[ToxazaHo, YTO CHI)KEHHE TUIOTHOCTH OTJICIBHBIX CIIOEB MPHUBOJIUT K YMEHBIIICHUIO
K03 pHIMEHTa TEIUIOMPOBOIHOCTH, YTO OCOOCHHO BaXXHO IS YCJIOBHH XOJIOAHOTO
kiuMara. KpoMe Toro, oTMe4yaeTcs IMOBBIIICHHE MOPO30CTOMKOCTH U JIOJITOBEYHOCTH
Orpakaaroux KOHCTPYKIuii [3-5, 7].

AHaIn3 TEXHOJIOTMYECKUX aCICKTOB ITOKa3bIBACT, YTO OCTOHBI BapHATPOITHOM
CTPYKTYpPHl ~MOTYT OBITh  pEaJM30BaHBl C  HCIOJB30BAHUEM  Pa3IMYHBIX
MIPOU3BOACTBEHHBIX MPUEMOB, BKIIOUAs MOCIOWHOE (HOPMOBAHHE M MOJIUDUKAITUIO
cocTaBa Ha cTaauu ykiaaaku. Hanbonee mepcrneKkTHBHOM 0071aCThIO TIPUMEHEHUS TaKHX
MaTepUaIOB SBJISIOTCS CTCHOBBIC IMAHETW W JPYTHE DJIEMEHTHI OTPaXKIAIOINX
KOHCTPYKUMH 31aHuii [6, 8, 9].

CoBMECTHO ¢ YUCHBIMH U3 PyaHOTO 1 3apyOe)KHBIMH YICHBIMH BETYTCS PaOOTHI
o pa3paboTKe BApUOTPOIHBIX OeTOHOB I ycnoBuil LleHTpanbHOro m CeBepHOro
Kazaxcrana Ha OCHOBE CJIEIYIOIIMX CHIPhEBBIX MATEPHAIOB: KEPAM3HUT, KEPAM3UTOBBII
MeCOK, IOMEHHBIN IPaHyJIUPOBAHHBIN IIJIAK, IICHOIIOJUCTUPOJI.

B tabnuie 1 npencraBieHbl CpaBHUTEIBHBIC XapaKTEPUCTUKH MaTECPHAIIOB.

Tabnuua 1 - CpaBHUTENIbHASI XapaKTEPUCTUKA MATEPUATIOB

JloMeHHBIM
Kepam3nuToBsl .. | Ilenononucrn
Ilokazarens Kepamsur 9 I'PaHyJIMPOBAHHBIN
i mecok pox
11K
HckyccTBeHHBI [Iponyxr [ToGounbIi HommepHeri
N . TEIIOU30JISIIH
ITpoucxoxnenue il mopucTelii | ApoOeHus/oTe IPOAYKT OHHELH
3allOJIHATENb | €Ba Kepam3uTa MeTaJITypruu
MaTepua
. . [Inutsr
®pakuus, MM 5-10; 10-20; 0-5 0-5 (Tonmmuua 20—
20-40
200 mm)
ge};‘;ma" [IIOTHOCTE, | 950600 600-1000 900-1200 10-35
KHFC/;%HH” THTOTHOCTE, | 1900-1600 1200-1600 2700-3000 15-40
[Tpounocts 3epen, MIla 0,3-35 1,0-5,0 20-80 —
Tenonposopgocte, 0,10-0,18 0,18-0,30 0,25-0,35 0,032-0,045
Bt/(m-°C)
V]
Bogomornomenne, % 1525 10-20 1.3 24
110 Macce
Mopo30CTOIKOCTS, F25-F100 F25-F75 F200-F300 F25-F50
LIUKJIbI
OruecToMkocTh Heroprounii Heroprounii Heroprounii 1;1(11;}?;2)14
XHUMHYECKask CTOMKOCTh Bricokas Bricokas OyeHb BbICOKAs Cpennsis
DKOJIOTUYHOCTh Bricokas Beicokas Bricokas YcnoBHas
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3axnouenue. 1lpoBeAEHHBI aHATUTHUYECKUH 0030p OTEUECTBEHHBIX U
3apyOexHBIX HAYYHBIX IMyOIMKAIMi OKa3al, YTO OETOHBI BApUATPOIIHON CTPYKTYpPHI
ABJIIIOTCS IEPCIEKTUBHBIM HAIPaBICHUEM Pa3BUTHSI CTPOUTEIbHBIX MAaTEPUAIIOB JIsI
OTpaKIAOIINX KOHCTPYKUUHN 31aHuil. VIX npuMeHeHne 00yClIOBI€HO BO3MOKHOCTBIO
LIEJICHAIPABJICHHOTO (DOPMHUPOBAHUSI HEOJHOPOJHOM CTPYKTYpbl II0 CEUEHUIO
AJIEMEHTA, YTO IMO3BOJISIET PALMOHAIIBHO COYETaTh HECYIUE U TEIIOU30JSAILMOHHBIE
(YHKIIMM B OJHOM MaTepuase.

VY CTaHOBJIEHO, YTO HCIOJIB30BAHUE CIOUCTBIX W TPAJUEHTHBIX KOMIIO3HIIHIA
CIOCOOCTBYET CHMKEHHIO CPEIHEN TIIOTHOCTH U KO3(PPHUIIMEHTA TETIONPOBOIHOCTH
O0eToHa MpU COXpaHEHHH TPeOyeMbIX (HU3MKO-MEXaHMYECKHX XapakTepucTuk. [lpu
3TOM BapuaTpollHas CTPYKTypa OKa3bIBae€T IOJOKUTEIbHOE BJIUSHUE Ha
JKCIUTyaTallMOHHbBIE CBOMCTBA OIPayKAAI0IIUX KOHCTPYKIMHI, BKIIIOYAsl 10JITOBEYHOCTb
1 MOPO30CTOMKOCTh, YTO OCOOEHHO BaXKHO ISl YCIOBHI XOJIOJHOTO KJIMMAaTa.

AHanu3 COBpEMEHHBIX UCCIIEOBAHUN MOKA3aJl, UTO, HECMOTPSI Ha 3HAUUTEIbHBIN
Hay4YHBI UHTEpeC K OeTOHAM BapuaTPOIHON CTPYKTYPBI, Psii BOIPOCOB, CBA3aHHBIX C
ONTUMHU3ALIMEH  COCTABOB, TEXHOJOTHMEH  NPOU3BOACTBA M  OOECIeuYeHUEM
CTaOWUJIBHOCTU CBOWCTB M3JENUH, OCTAE€TCAd HENOCTATOYHO H3YYEHHBIM. OTO
OIpeseNsieT LEeNecO00pa3sHOCTh JaJbHEHIINX HCCIIEOBaHUM, HaIlpaBICHHBIX Ha
pa3paboTKy palMOHaIbHBIX COCTABOB M COBEPIICHCTBOBAHUE TEXHOJIOTHM MMOIy4YEeHUS
MHOTOCJIOMHBIX OE€TOHOB JJIs1 OTPAXKAAIOIINX KOHCTPYKIUH 30aHUH.

Hcrounnk puHancupoBanus. DuHaHCHPOBaHUE UCCIIENOBAHUS OCYIECTBIISIOCH
B pamkax mnpoekta AP26199493 «Pa3paboTka MHOTOCIOWHBIX OETOHOB C
VIYYIIEHHBIMA TEXHOJIOTUYECKUMHU M OKCIUTyaTallHOHHBIMH CBOMCTBAMH IS
CTEHOBBIX U3IEIIUN).
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PETPOCHEKIHNS THHOBAIMOHHBIX INPEOBPA3OBAHUI
HAPOJHOTI'O XO35UCTBA POCCHUH B YCJIOBUSIX
HEYPBAHU3UPOBAHHbBIX TEPPUTOPUU JAJIBHEI'O BOCTOKA

K.3.H., KykoBckuii A./l.
Qunancosviii ynusepcumem npu llpasumenvcmee Poccuiickoii @edepayuu
Mockea, Poccus

Annomayus. JanwHuii BocTOK Bcerna, MCTOPUYECKU SIBIISUICA COCTaBHBIM
reo’koHoMuYeckuM  (pyHmamentom Poccuiickoro rocymapctBa B A3MAaTCKO-
THUXOOKEaHCKOM  pEeruoHe, W  BO  MHOIOM  CEroAHs  MOPEAONpPEAEsieT
BHEIIIHENIOJINTUYECKAE KOHTYpbl Poccuiickonn @enepanuy B TEKYyLIEM IEpUOIE
MEXAYHAPOAHON HanpssKEHHOCTH. OOHMMHU M3 CaMbIX CEPbE3HBIX M 3HAYUMBIX
BBI30BOB, CYIIECTBEHHO OIPAaHUYMBAIOIIMX POCT 3KOHOMHUKH PETrHOHOB JlambHEro
Bocrtoka, ocraércss Manas 3aCel€HHOCTh TEPPUTOPHUM M JIOPOTOBU3HA BHEIPECHUSA B
IIPOMBINIJIEHHBIX MacIiTabax Mepe/IoBbIX HAYYHBIX JOCTHKCHHH W MHHOBAIIMOHHBIX
pa3paboTok BO Bce cdepbl HAPOJHOTO XO3IMCTBA € Y4YETOM YHHUKAIBHBIX
IPOCTPAHCTBEHHO-Teorpaduueckux xapakrepuctuk JamsHero BocToxa.

Kniwouesvie cnoea: JlanbHuii BOCTOK, WHHOBAalMK, KOMIUIEKCHOE Pa3BUTHE
TePPUTOPU, HEYPOAHU3UPOBAHHBIC TEPPUTOPHH, HAPOIHOE XO3SIHCTBO

Beeoenue. Teppuropun JlanbHEBOCTOUHOTO (enepaIbHOro OKpyra BO BCE
BpEMEHa MPECTABISIIN COOOM OJHU U3 CaMbIX CJIa00 3aCENIEHHBIX BO BCEU CTpaHe, U
Jake Ha CETOHSIIHUN JeHb, HeypOaHu3upoBaHHble Teppuropun JlansHero Bocroka
OCTAIOTCSl KpalHE MaJIO3aCeNEHHBIMUA U HUX IUIOTHOCTh HACEJICHHS B COBPEMEHHBIN
MEePUOJI COCTaBIIACT NpUOIM3UTENbHO 1.2. yenoBeka Ha | KBaJpaTHBIA KHIOMETD.
Hanueiii ¢dakt cepbE3HO o0OCTpsAeTcs ycKopuBiiehcs 3a mocinenuue 30-50 mer
ypOaHu3anueil HaceJaeH!sI U BHYIIUTEIbHBIM OTTOKOM TPYAOCIIOCOOHOTO HACEJIECHUs
U3 CEJIbCKOW MECTHOCTH B OOJIbIIIME TOpoJCKue arioMeparuu: SAkyrck, XadapoBck,
BrnanuBocrtok, Yian-Y 13, biaroemeHnck u Jap.

B ycnoBusx Takux mapamerpoB, KpanHe 3aTPyIHUTEIBHO BECTH KOMIIJIEKCHOE
pa3BUTHE HEypOAHW3UPOBAHHBIX TEPPUTOPUN M OTpacie HApOJHOTO XO3SHUCTBA C
AKIICHTOM Ha HWHHOBAllMM, 4 TAaK)X€ HX IIOBCEIHEBHOEC HAYYHO-TEXHOJIOTHYECKOE
BHEPEHUE B pEabHYIO )KU3Hb Ha 3emiie Ha JlansHeMm BocToke.

Hctopun M3BECTHO HECKOJIBKO ATAllOB MHHOBALIMOHHOTO Pa3BUTHUS OTpacied U
chep HApPOJHOTO XO3SMUCTBAa B  YCJIOBHUSIX OOUIMPHBIX  MPOCTPAHCTBEHHBIX
XapaKkTepUCTUK J[aJIbHEBOCTOUHBIX PETHOHOB POCCUICKOTO rocyaapcrBa, UX MOKHO
pa3nenuTh Ha 4 Tana:

Ortan 1: ArpapHoe ocBoeHue (koHen XIX — navano XX Beka).

JlanHBI 2Tam WHHOBAIIMOHHBIX TIPEOOpa30BaHUN CBSI3aH B OCHOBHOM C
nepeceneHueckoit nonutukoi Poccuiickoit umnepun 19 Beka.

Orto OBUIO HE MPOCTO MUTrpaluei, a MacIITaOHbIM IPOEKTOM 3aCeICHHUS
OOUIMPHBIX TEPPUTOPHIL, COMPOBOKIABIIMMCS:

1. BHeIpeHHEM HOBBIX arpOTEXHUK (HAIpUMEP, CEBOOOOPOTOB, aAANTUPOBAHHBIX
K MECTHBIM YEPHO3EMaMm);
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2. co3aHreM 3eMIIeIeTbYeCKUX CTaHIui (mepBas — B Xabaposcke, 1890-¢ rr.),
I/I€ U3y4Yall MECTHBIE KYJIbTYpPbI U MOYBBHI;

3. pa3BUTHEM KOOIIEPATUBHOIO JIBUXKEHUS — CEJIbX03apTeiel U MOTpeOCOI030B.

NHHOBAaIMOHHOCTh A3TOr0 MEPHOJA 3aKII0Yalach HE B TEXHOJIOTHSAX, 4 B
WHCTUTYIIMOHAJBHBIX PEIICHUSIX: TOCyJapcTBO Opajo Ha ceOsl JIOTHCTHKY,
KPEIUTOBAHUE W HAYYHOE COMPOBOXKICHHUE OCBOEHUSA HOBBIX 3eMenb. (OHaKo
MacITabHbIe TPOEKTHI ObLIN MpepBaHbl [IepBoit MUPOBOM BOMHOM M PEBOJIIOIIHCH.

1. Hay4yHO-arpOHOMHYECKOE COITPOBOKICHUE.

VYxe B 1880-e¢ ronmpl co3gaBaiuch 3€MIIEIETBYECKHUE CTAHLMM, TIE W3Yy4ald
MECTHBIC KJIMMATUYECKUE YCIIOBHUSI, MOYBBI U KYJbTYphl. YUYEHBIC-arPOHOMBI BEJIU
CEJICKIIMOHHYI0 paboTy, TECTUPYS COpPTa MIICHUIIBI, SYMEHS, TPEUNXH, KapTodens u
Jaxke cou

2. UndpacTpyKkTypHOE pa3BUTHE.

Ctpowsiuch CeIbCKUE MIKOJIBI, (PEesbAMEePCKUe MYHKThI, TOUYTOBBIE CTAHIIUU, a
rJIaBHOE — JIOPOTH W MapoMHble mepernpaBbl. CocTosics 3amyck TpaHCCHOMPCKOMA
MarucTpanu

3. UHCcTUTYIIMOHANIBHBIE HOBAIUY.

Ha JlanbHeM BocToke akTUBHO pa3BHBAJIOCh KOOIIEPATUBHOE JIBHKEHUE. YIKE K
1910 romy B Ilpumopbe u AmMypckoit oOmactu neiictBoBaimo Oomnee 200
CEJIbCKOXO3SIMCTBEHHBIX apTesiel U MOTPeOUTEILCKUX OOIIECTB.

Oran 2: Unaycrpuanuzanus u komektuBuzanus (1920-1950-¢ rr.)

CoBeTckuil meproJi 03HAMEHOBAJICA PAJUKaIBbHON TpaHCPOpMaLUE CEeITbCKOro
xo3siicTBa. KomekTuBuzanus npupena Kk MacirabHoi Mexanuzanuu: B 1930-e rr. Ha
Janeaem Boctoke nosiBunuck nepseie MTC. IlapamiensHo pa3BHBaIOCh ONBITHOE
3eMIIeJIETINE: CO3AaBAIKNCh CEJIEKIIMOHHBIE CTAHIIUU.

Oco0yto poJib ChITpaJIo TPYAOBOE yuacTHe 3aktou¢HHbIX [ YJIAT a: oHu cTpomu
JIOPOTH, UPPUTAITUOHHBIE CUCTEMBI U (hePMBI

B 1950-¢ rr. Hayaioch OCBOCHHE IIEIMHHBIX M 3aJICKHBIX 3€MEIb, YTO JaJI0
KPaTKOCPOYHBII POCT MPOU3BOJCTBA, HO MPUBEIO K 3PO3UU IMOYB U HCTOUICHUIO
pecypcos.

Oran 3: HaydHO-TEXHUYECKHI NPOTrpecc M arpolpOMBIIUICHHAs WHTErpanus
(1960-1980-¢ rr.).

D10 ObUIO BpeMs HamboJsiee CHCTEMHOTO BHEIPEHHUS MHHOBAIIMN B CEIIbCKOE
x03a1cTBO JlanpHero BocToka.

1. JansHeBocTounblii HUU cenbckoro xo3siicTBa (Xabaposck, 1962 r.);

2. OTBITHBIE TEIJIUYHBIE KOMILJIEKCHI ¢ UICKYCCTBEHHBIM KIIMMATOM;

3. MUTOMHUKH IO Pa3BEACHUIO MYIIIHOTO 3BEPS U CEBEPHOTO OJICHS;

4. cucreMsl Menuopanuu B AMypckoit u EBpeiickoit AO.

Ocoboe BHMUMaHuE yaenssiock coeBoMy HampasieHuto: CCCP crpemuics k
MMIIOPTO3aMEIICHUIO pacTuTedbHOro Oenka, W JlampHuii BocTok cram «coeBoi
pecnyOnukoi». BHeapsuiuch MOTOYHBIE JIMHUM TEepepabOTKH, KOMOWKOPMOBBIC
3aBOJIbI, UTO (POPMUPOBAJIO ArPOMPOMBIIIUICHHBIN KIIACTE.

Ortan 4: Kpusuc u agantamus (1990-2000-¢ rr.)

Pacman CCCP u mepexom K pBIHOYHON DJKOHOMHKE OOpYIIMIN CEIhCKOE

xo3siicTBO JlanbHero Boctoka. ®unancupoBanue HUUM cokpartwiocs Ha 80 %,
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KOJIX03bl pa3BaJIMJIACh, IUIONIAJAN NOJ COKO ynaid B 5 pa3. OgHako MMEHHO B 3TOT
NepHO] HAaYaJIMCh HOBbIE ()OPMbI MHHOBAIIMOHHOW aKTUBHOCTH «CHU3Y»:

1. mosiBeHue pepMepcKkux Xo3saMcTB (1o 3akoHy 0 hepmepctBe, 1990 r.);

2. pa3BUTHE JUYHBIX MOACOOHBIX X03scTB (JIIIX) Kak OCHOBHOTO MCTOYHHKA
POJIOBOJICTBUS;

3. mepBbIe KOOMEepPaTUBHI IEPEPAOOTUNKOB MOJIOKA U MsICa;

4. skciepuMeHTHI ¢ opranndeckuM 3emiienenuem (Ilpumopne, Caxanun).

NHHOBallMM HOCWJIM BBDKHMBATEIbCKMM, a HE MAacCIITaOHBIM XapakTep, HO
3QJI0KWJIA OCHOBY JUIsl OyAYIIEro YaCTHOTO CEKTOpa.

Ortan 5: 'ocynapcTtBenHas moaepau3anus u nmudposuzamnus (2010-2020-¢ rr.).

C 2010-x romoB J[lanpHuili BoOCTOK cTajn HPUOPUTETOM TOCYAApCTBEHHOM
MOJINTUKU. 3aIlyIIeHbl TPOTPaAMMBI:

JlanbHeBocTOYHAs rekTapHas nporpamma (c 2016 r.) — npusnekna 6oxee 100

TBIC. 3aABUTENEH, U3 HUX ~15 % 3aHAIUCH CEIbCKUM XO3SIIICTBOM;

HAllMOHAJIBHBIN MPOEKT «MEXIyHApOIHOE COTPYIHUYECTBO U SKCIIOPT»

cyOcuIMy Ha co3JaHue arjoMepanuii u TexHomnapkos B ATIK.

NHHOBanuu cTajgy TEeXHOJIOTHYECKUMU: APOHBI JIJIT MOHUTOpHUHTA moneit, GPS-
HABUTAIUs TEXHUKHU, OJIOKUYEHH IS POCIICKUBAEMOCTH MTPOTYKIIHH.

[TosiBunuch mmdpossie miathopmsl (Hampumep, «ArpollB»), o0benunsonme
(depmepoB, JOTUCTOB U MOKYIATENEH.

Oco0oe BHMMaHUE — YCTOMYMBOMY pa3BUTHIO: MPOEKTHI MO MPOU3BOACTBY
OpraHUYeCcKOl COHM, MOPCKOM KamyCTbl, MOJIOKA KO3, BBIPAIlIMBAaHUIO STOJ Ha
Kamuarke.

3akntouenue. PeTpocnekTBa MOKA3bIBAE€T: MHHOBAIIMOHHBIC MPEeoOpa3oBaHus B
cenbckoii mMectHoctH JlampHero BocTtoka Bcerma ObUIM  TECHO CBS3aHBI €
rocyJapCTBEHHOM BOJIEH, HO MX YCTOMYMBOCTH 3aBHCENAa OT BOBJICUEHHUS MECTHBIX
coobmiectB. Ycnemnsie nepuoasl — 1930-e, 1970-e, 2020-e — xapakTepu30BaIMCh
coueTaHneM HWHQPACTPYKTYPHBIX HWHBECTHUIIMM, HAYYHOTO CONPOBOXICHUSA H
MOTHUBAILIMU TPOU3BOUTEINEH

CerogHsi KJIIOYEBbIE BEKTOPbl OYIyILIEro ONpEAeNstoTCs — CIeAYIOUIMMHU
HaIpaBJICHUSIMU:

1. nokasibHBIE IPOJOBOJILCTBEHHBIE CUCTEMBI («OT MOJIS K CTOIIY);

2. DKCTIOPT-OPUEHTUPOBAHHBIE HUIIIH (OpTraHuKa, MOPEMPOIYKThI, COs);

3. uudpoBuU3aIMsA IMOCIEAHEN MHIIN» — J0CTaBKa, MOOUJIbHBIE KOOIEPATUBHI,
JTUCTAaHIIMOHHOE 00yueHue hepMepoB;

Hcemounux  ¢gunancuposanus (/lannas Hayunas paboma noo2omoeieHa no
pe3yibmamam  UCCe008aHUS, NPOBeOeHHO20 6  PAMKAX  BbINOJHEHUs
eocyoapcmeenno2o 3adanus Dunancosoeo yuueepcumema npu Illpasumenvcmae
Poccuiickoti @eoepayuu).

A RETROSPECT OF THE INNOVATIVE TRANSFORMATIONS OF THE
RUSSIAN NATIONAL ECONOMY IN THE CONDITIONS OF THE NON-
URBANIZED TERRITORIES OF THE FAR EAST
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Candidate of Economic Sciences, Zhukovskii A.D. Financial University under
the Government of the Russian Federation
Moscow, Russia

Annotation. Historically, the Far East has always been an integral geo-economic
foundation of the Russian state in the Asia-Pacific region, and today it largely
determines the foreign policy contours of the Russian Federation in the current period
of international tension. One of the most serious and significant challenges
significantly limiting the economic growth of the regions of the Far East remains the
low population of territories and the high cost of introducing advanced scientific
achievements and innovative developments on an industrial scale in all spheres of the
national economy, taking into account the unique spatial and geographical
characteristics of the Far East.

Keywords: Far East, innovations, integrated development of territories, non-
urbanized territories, national economy
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OT 3BOHKA K CAEJIKE: ITIPEOJTOJIEHUE BAPBEPA HE/IOBEPUA B
TEJIEMAPKETHUHI'E ITPU BBIKYIIE ABTOMOBWUJIEN C TPOBEITOM

Turosa E.P., crynenTka
Qunancosuviii ynusepcumem npu llpasumenvcmee Poccuiickoii @edepayuu
Mockea, Poccus

Annomayus. B uccnenoBaHUH pacCMaTpUBAETCS KPUTHYECKUN pPa3pbiB MEXIY
OKHUJIAHUSAMH KJIMEHTOB M BO3MOXHOCTSMH OIIEPAaTOPOB B IPOLECCE BBIKYIIA
MOJIeP>KaHHBIX aBTOMOOWJIEH B «ABWIOHE», KPYITHOM POCCUHCKOM aBTOMOOMIHHOM
mtepe. Mcnons3yst ¢perimBopku Customer Development u Jobs-to-Done (JTBD),
MCCJIEIOBAaHNE TOKa3ajo, 4YTO OCHOBHOW Oaphep IJii KOHBEPCHUU - OTCYTCTBHE
MIPEABAPUTEILHOIO I[IEHOBOTO MPEMJIOKEHHSI - BBI3bIBAET HEIOBEPUE B TEUECHHE
nepBeIx 30 ceKyHA MMocie 3BOHKA. B cTaThe NpeuiaratroTcst yiny4yeH|s: Ha CHCTEMHOM
YPOBHE, BKJIIOUass MHTEIPALMIO JAHHBIX W MPO3PAYHYIO IPEABAPUTEIIBHYIO OLICHKY,
IUI TIPUBEICHMSI Ollepallii Ha MEpeHEM Kpae B COOTBETCTBHE C MOTPEOHOCTAMU
KJIMEHTOB U MOBBIIIEHUS KO3 (ULIMEHTa KOHBEPCUU MTOCEIICHUH.

Kntouesvie cnosa: TenemMapKeTHHI, JHOBEPHE KIMEHTOB, BBIKYIT MOJEP>KaHHBIX
aBTroMoOuieit, JTBD, onTuMu3aiius mpoieccosB.

Beeoenue. B yclOBUSIX CaAHKIIMOHHOTO JaBjieHUs U JAedUIMTa HOBBIX
aBTOMOOMJIE Ha POCCHUHCKOM pBIHKE BBIKYI aBTOMOOWJIEH ¢ mpoOerom crai
CTPATETMYECKH Ba)KHBIM HANpaBJICHUEM JUIsl KPYIHBIX AWIEPOB, Takux Kak AO
«ABunoH ABtomoOunbHas ['pynma». OpHako >(QQPEKTHBHOCTH 3TOro KaHaia
HaIpsIMYIO 3aBUCUT OT NEPBOr0 KOHTAKTA - TEJIEMAapKETUHIOBOro 3BOHKA. [IpakTrka
MOKa3bIBAET, YTO MMEHHO Ha 3TOM 3Tare (opMUPYETCsl OCHOBHOUM Oapbep: HEAOBEpUE
CO CTOPOHBI KJIMEHTOB, BBI3BAHHOE OTCYTCTBHEM IIPO3PAYHOCTH B IIEHOOOPA30BaHUU U
HEraTUBHBIM ONBITOM B3aMMOJIEWCTBHS C APYTMMH aBTOcajoHamu. Llenp maHHOrO
UCCJIEIOBAHNS - BBISABUTH KIIFOUEBBIE TOYKM pa3pblBa B KOMMYHHUKALUU MEXAY
ONEPaTOPOM U KIIMEHTOM M MPEJIOKUTh PELICHUS IS UX YCTPAHEHMUS.

Metonomnorusi. MccnenoBanue BBINIOJHEHO B pamkax Mertonosioruid Customer
Development (CustDev) u Jobs-to-be-Done (JTBD). IlpoBencHo 7 riiyOMHHBIX
MHTEPBBIO: C 5 omepaTopaMu TeJleMapKeTUHTa (BXOISAIIUN U UCXOAAIIHN Tpaduk) u 2
KJIMEHTaMH{, OTKa3aBIIMMHUCA OT BHU3MTa B CaJlOH IMocie 3BoHKa. CpenHsis
JUIUTEJIbHOCTh MHTEPBbIO cocTaBwiia 26 MUHYT. Ha OCHOBE MOJIy4eHHBIX JTaHHBIX
noctpoensl: Customer Journey Map (CIM), kapra smmatuu, JTBD-TalimMnaiinsl,
auarpaMmbl SMoiuii 1 Job Stories. AHanu3 (GoKycHpoBaicsl Ha BBISIBICHUU «paboThl,
KOTOPYIO HYKHO BBINOJHUTH» (Job to Be Done) kak co cTOpOHBI KJIMEHTa, TaK U CO
CTOpPOHBI OTIEpaTopa.
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Tabmuma 1 - CJM Ilepcona 1 - Exarepuna, 28 net (Kiuent-npoasen)

Cragns X1 Tpurrep / Ocoznanue [owuck pemenns / Beidop [IpennpuanMaet neficteue [ocne BeITOTHEHUS
MOTPEOHOCTH crnocoba (ucmop30BaHNE MMPOIYKTA)
HenictBus Pasmemiaer oObaBICHHE O [Tonyudaer 3BOHOK OT «ABWIOH». | [IpuHHMaeT peuieHue: Otkazancs ot Bu3uTa. Mmer

npojaaxe aBTo Ha Avito/Drom.

Oco3HaéT HEOOXOIUMOCTD
M30aBUTHCSA OT MAIIUHBL.

CrymaeT npencTaBicHue
oleparopa, CpaBHUBAET C
apyrumu Bapuanramu (CarPrice,
YAaCTHHKH).

COrjiaCuThbCsA Ha BU3UT HUJIN
OTKazaThcs. Ecau cormaceH -
€¢JICT B CAJIOH, CCJIN HET -
IPOJO0JIKACT IMMOUCK.

aNbTEPHATHBHI (IPYTHE CAJIOHBI,
YaCTHBIE IIOKYIATEIN).

Touku KOHTaKTa

OO0bsBienne Ha Avito/Drom.

TenehoHHBIN 3BOHOK OT
oreparopa.

JINYHBINA BU3UT B CaJIOH
«ABUIIOH (€CIH COTJIACHIICS)
WJIM PELICHUE HE MTPUE3KATh.

Pewenue He coTpyiHUYATH C
«ABHIOHY.

Llenu u oxxuganus

- [Iponats aBTo OBICTPO M O€3
crpecca.
- Ionyunts AEHBTH.

- Y3HaTh peallbHyI0 LEHY
BBIKYTIA.

- [loHsTH, CTONT M TPATUTH
BpEMsI Ha TTOE3/IKY.

- [Tony4uTh KOHKpETHOE
MIPEUI0KEHUE JO BU3UTA.

- YbenuTbes B CIIpaBeUINBOCTH
OLICHKU.

- Haiitu HapexHOro mokymnareis,
KOTOPBIf He OyIeT TpaTUTh
BpeMS BITYCTYIO.

DOmonuu (rmosioxurensHas — 10; oT,

uiareapHas — 0)

10

OFRINW A~lOIOO|N|00|WO

Baxnocth

Buicoxas

Cpeonss

Huskas

Boau n nHCalTHI

- HyxHo mpoziaTh Kak MO>XHO
ObIcTpee.

- He xouer tpaTuth Bpems Ha
HIePEroBOPHI.

- 3BOHOK cpa3y BBI3bIBAET
MOJI03pEHHE.

- KiiroueBoii Tpurrep: «He
Ha3BaJld CyMMY, a CKa3aJH -
TIpUE3XKANTE).

- ['maBHas 6onb: «ExaTh pamu
OILICHKH)» BOCIIPUHHUMAETCS KaK
MycTasl TpaTra pecypcoB.

- Xouer cbIaTh NpeIoKEeHNE,
a He OMHUCAaHKe TANlOB OCMOTpA.

- Otka3 oT «ABHJIOH» - 9TO HE
KOHEII, a Ha4aJIo IIOMCKa
JIy4IIEero BapuaHTa.

- HeraTuBHBIN OIIBIT
3aKpETISETCS ¥ BIUSET HA
Oyaymue penieHusl.

[Tpumeuanue - CocTaBiIeHO aBTOPOM IO HOTYYEHHBIM TaHHBIM C HHTEPBBIO
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Tabmuna 2 - CJM Ilepcona 2 — Exarepuna, 23 roja (ornepaTop TeJIeMapKeTUHIa UCXOAAIIEro Tpaguka B «ABUIOHY)

Cragns X1 IToaroroBka k Habop nHomepa u Juarnoctuka u IIpennoxenue u [Ipunsitue pemwenus Ilocne 3BoHKa - Pednexcus n
3BOHKY (10 Habopa | mepsbie 30 ceKyHT cbop pabota c (ukcamms MTOJITOTOBKA K
HOMeEpa) nHdopmanuu BO3PAKCHUIMU CIIEAYIOUIEMY 3BOHKY
HeiictBus OtkpeiBaeT CRM, HabGupaet Homep, 3anaét BONpOCH Oo6o3Hauaet Beiroabl | Oukcupyer Co3naér 3as1BKy, AHanu3upyeT 3BOHOK,
nposepsieT VIN, MpeCTaBIseT IO COCTOSIHUIO («Bsb1e3n 3a oquH JIOTOBOPEHHOCTb UM | OTIPABISAET JienaeT naysy,
UCTOPHUIO aBTO, KOMIIaHUIO, aBTO, aJalTUPYET | BU3UT», «/lenpru u3 | orkasz B CRM, JIaHHBIE B 4ar, HepeKIodaeTcs Ha
¢dopmupyer IBITAETCS CHATh TOH HOJ Kacchl»), u3beraer OTIIPABISET JAHHBIE CTaBUT CJIEAYIOIIEro
KapTOUKY MallIMHbL. | CONPOTHBIICHHE HacTpOeHHe Ha3BaTh LIEHY. OLICHILHKY. HaIllOMUHaHHE. KJIMEHTA.
KJIMCHTA. KJIEHTA.
Touku CRM, 1C, TenehoHHbIN JHuanor o TenehonusbIit CRM, yat ¢ CRM, yar ¢ BryTpenHuii quanor,
KOHTaKTa «ABTOTEKa», 3BOHOK. TenedoHy. pasrosop, OLICHIIIKAMH, OLICHIIMKAMH, MOJIePIKKa KOJIIET,
Excel-6a3spl, SMOIMOHAIEHOE KaJIeH/aphb. KaJeHAaph PYKOBOANTEIIS.
BHYTPEHHUII 4ar. COIPOBOXKICHHUE. HallOMHUHAHUH.
Henn u Yo6emutobcs, 9TO CHsTb [onsts JoroBoputhcs 0 3adukcupoBaTh Bcé Y6enutecs, 9T0 Boccranosuts
OKHJIaHUSA aBTO MOJXOJUT IO/ | COIIPOTUBIICHHUE, MOTHBAIUIO BCTpeue - 6e3 4ETKO, YTOOBI nHpopMmanus SMOIMOHAIBHBIE
KPUTEPHH BBIKYTIA; | BBI3BATh JOBEpHE, KJIMEHTa, OICHUTh | JaBJICHHUS, HO C OLICHIIVK MOHS nepeana pecypcbl, COXpaHUTh
HE TPaTUTh BpeMs n30exaTh peanbHyIo CO3/IaHHEM KOHTEKCT; He KOPPEKTHO, 9YTOOBI | MOTHBALUIO,
BITyCTYIO. BOCTIPHSTHS KaK TOTOBHOCTh CPOYHOCTH U MOTEPATH «TETUIBIN HPOIIECC MOIIeN HECMOTPS Ha OTKa3bl.
«HaBA3YUBOTO MIPO/ATh, BEISIBUTH | BBITOJBI. TN JaJIbIIe.
003BOHAY. CKPBITBIE PUCKH.
DOmonuu (mosoxutenbHas — 10; orpurarensaas — 0)
10
9
8
7
6
5
4
3
2
1
0
BaxxHocTb
Buvicokas
Cpeonsin
Huskas
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Cramus XL

IloaroroBka k

HaGop Homepa u

JnarsocTtuka u

IIpennoxxenue u

[MpunsTue perieHus

ITocne 3BoHKA -

Pednekcus u

3BOHKY (10 Habopa | mepsbie 30 ceKyHT cbop pabota c ¢ukcamms MTOJITOTOBKA K
HOMeEpa) nHPOpPMAINH BO3PAKCHUIMHA CIIEIYIOIIEMY 3BOHKY
bommn u - Her equnoit - Knuenr cpazy - [Ipuxoourcs - I'maBHbI# cTpecc: - Pyunas dukcarus - Uapopmanus - OTKa3bl
HMHCANTEI CHCTEMBI: HACTOPOJXKEH: «yTafibIBaTh» KIIMEHT TpeOyer JTAHHBIX - PUCK JOJDKHA OBITH BOCIIPUHUMAIOTCS KaK
MPUXOTUTCS «OTIATH 003BOH». MOTHBALUIO CyMMY, a OTIEpaTop OIMOOK U MOTEPB. riepeiana TOYHO, JIWYHAS Heyoada
MePEKITI0IaTHCS - [Tepsrie 30 cex KJIMeHTa 0e3 HE MOXeT e - Her HWHaue BeCh (ocobenno
mexnay 1C, CRM, peImaroT. 4ETKUX CHTHAJIOB. | Ha3BaTh. aBTOMAaTHYECKOTO mporecc HOBHYKaMH).
Excel. - doBepue wim - leranbHble - ArpeccHuBHBIE YBEIOMIICHHSA «3axyeOHeTCs». - [Monnepkka
- [Iposepka OTKa3. BOIIPOCHI OT KJIMEHTHI YCWINBAIOT | OLEHIIUKY - MOXKET KOMaH/IbI -
«ABTOTEKI» KJINCHTOB BBITOpaHUE. OBITh 3aJIEpIKKA. €IUHCTBECHHBIN
3aHuMaeT 5-10 3aMeJJIIOT pecypc
MHHYT - KJIIHEHT rpolrecc. YCTOMYMBOCTH.

MOXKET YWUTH.

ITpumeuanue - CocTaBlIeHO aBTOPOM IO HOTYYEHHBIM JTaHHBIM C HHTEPBBIO
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Peszynomamor. BeisBieH QyHIaMEHTAIBHBIA JUCOaTaHC MEXIY OXKHUIAHHSIMHE
KJIMEHTa U BO3MOXXHOCTSIMH OIlepaTopa:

KimeHT 0XuaaeT KOHKPETHYIO HIIH OPUEHTHPOBOYHYIO CYMMY JI0 BH3UTA,
4TOOBI N30€KaTh «ITYyCTOH Toe3kuy». JJIT Hero BpemMsi — IICHHBIH pecypc, a «OICHKa
Ha MECTE» BOCIIPUHUMACTCS KaK MaHHUITYJISIITHS.

OmnepaTop, B CBOIO OYepe/ib, HE MOXKET Ha3BaTh IIEHY 03 OCMOTpa, TaK Kak
peiHOYHBIC naHHBIC paspo3HeHbl (1C, CRM, Excel), a BHyTpeHHHE IIpaBUIa
3anpemarT (PUKCHPOBATh CYMMY JI0 BU3HUTA.

I'maBHBIEC 00U KJIMEHTOB:

1. Ortka3 Ha3BaTh JaXKE AUANa30H IICHBI;
2. [tammusie (hpa3bl 0e3 HakTHUECKON MOIAECPKKY;
3. OmuryiieHue, 4To «BTATUBAIOT B MCTYIO MOE3IKY».
['maBHBIE 60U OTIEPATOPOB:
1. HeB03MOXHOCTb MPENOCTABUTh OPUEHTUPOBOYHYIO OLICHKY;
2. Pydnas npoBepka JaHHBIX (HarpuMep, oT4ET « ABTOTEKa» 3aHuMaeT 5—10
MUHYT);
3. Bricokasi Harpy3ka IO KOJMYECTBY 3BOHKOB, CHIKAIOIIAs KayeCTBO
OOLIEHMS.
Ha ocHoBe ananuza copMynupoBaHbl MATh PEKOMEHIAIIHIA:
1. Buenpenue npeasaputenbHoi onieHku 1o VIN/oro uepe3 unrerpaiuio
¢ Autodoc/Eurotax.
2. ABTOMAaTH3aIMs TPOBEPKU JAHHBIX U MHTETPAIUS BCEX CUCTEM B €IMHYIO
CRM.
3. Co3znanne kHomnku «llepenath 3BOHOK» I MOAAEPKKH B CIIOKHBIX
Uanorax.
4. [Mepexon KPI ¢ konnuecTBa 3BoHKOB Ha kKoHBepcuto B BU3UTH (CVR).
5. [lepconanuzarusi oOIIEHUST Yepe3 XpaHEHUE MPEANOUYTCHUN KIMEHTOB B
CRM.

B kadecTBe mMpuUOpUTETHOTO HANpPABJICHHS BBHIOpaHa aBTOMATH3aIlMs MPOBEPKH
JAHHBIX, TMOCKOJBKY OHA YCTpaHSET KIIOYEBOW OMEpaIMOHHBIN Oaphep M CO3MaET
TEXHUYECKYI0 OCHOBY JUISI OCTaJbHBIX yhydmieHuid. OxumgaeMbiii 3 GheKT:
COKpalleHHE CPEAHEr0 BpEMEHH Ha 3BOHOK ¢ 7 70 S MUHYT U pocT CVR ¢ 15% 110 25%
3a 6 MecsIEB.

3axnouenue. Huzkast KOHBEpCHS 3BOHKOB B BU3UTHI — HE MTPOOIeMa MOTHBAITUH
OTIepaToOpoB, a CIEJACTBUE CHUCTEMHBIX OTpPaHUYCHWH Ha <«JIMHUA (QPOHTAN.
[Ipeonmonenne Oaphepa HemoBepus TPeOyeT HE YCWIICHHUS JABJICHHS, a MMOCTPOCHUS
IIPO3PAavyHOTO, OBICTPOTO M KIMEHTOOPHUEHTHUPOBAHHOTO Tporecca. IIpemmosxeHHbIE
MEpBl  TO3BOJISIIOT  CHHXPOHHM3UPOBATh  OXHUJAHUS KIWeHTa (pe3yiabTar) |
BO3MOXKHOCTH oOTmieparopa (MHCTPYMEHTHI), Jeias «4ECTHOCTh M IPO3PAYHOCTH
M3MEPUMBIMHU TTOKa3aTeIIMH d(PPEKTUBHOCTH.
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FROM CALL TO DEAL: OVERCOMING THE BARRIER OF
DISTRUST IN TELEMARKETING WHEN BUYING USED CARS
Student, Titova E.R.
Financial University under the Government of the Russian Federation
Moscow, Russia

Abstract. The study explores the critical gap between client expectations and
operator capabilities in the used car buyback process at Avilon, a major Russian
automotive dealer. Using Customer Development and Jobs-to-be-Done (JTBD)
frameworks, the research identifies that the main barrier to conversion - the lack of a
preliminary price quote-triggers distrust within the first 30 seconds of a call. The article
proposes system - level improvements, including data integration and transparent pre-
assessment, to align frontline operations with customer needs and increase visit
conversion rates.

Keywords: telemarketing, customer trust, used car buyback, JTBD, process
optimization.
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WHKJIO3UBHOE OBPA3OBAHME - CO3JAHUSA BJIATOITPUSAATHON
CPEJbI B YYHEBHOM ITPOLIECCE

AccorunpoBanHsii mpogeccop, PhD Kaxkranuesa Axap MypaToBHa
CT.IpemnojaBaresb, Mmaructp Kemwxkuraena XKanaryn JlykmanoBHa
Ka3zaxckuii nayuonanvhsiu yHUGEpCUMEmM cnopma
Kazaxcxuii acpomexuuueckuii uccnedosamenbckuti
yrusepcumem um. C. Celigpynnuna
2. Acmana. Kazaxcman

Annotation. Abstract In the article we consider the main tasks of psychological
and pedagogical work in organizations, and also consider the system of work of a
teacher-psychologist and the plan of his work with students. Inclusive education in
Kazakhstan: programs for solving the problems of learning and socialization of
students with disabilities are inclusive education. Individual approach to children with
disabilities. People must accept special children for who they are, go beyond the
stereotypes artificially created by society.

Key words. Inclusive, education, mastering, full-fledged learning,
motivationswords.

Beeoenue, yenv u 3a0auu uccanedosanusi. B nepeBone ¢ PppaHIry3CKOro s3bIKa
«inclure» o3Havaer «BKJIHOYATH B ceOs». MHKIO3UBHBIM (WM BKIIFOYCHHBIM)
Ha3bIBAIOT 00pa30BaHKME, KOTOPOE MpejjaraeT JETSIM C HApYIICHHBIM 310POBHEM
YCIIOBHSI JIJI1  OCBOCHHSI OOIIEH TMporpaMMbl By3a B KOJUIGKTHBE 3/I0OPOBBIX
CBEPCTHUKOB. [JTaBHBIM TIPUHIIMIIOM WHKJIIO3UHM SIBJSIETCS PABHOIEHHOCTh U
paBHOIIpPaBUE CTYJEHTOB, BHE 3aBHCHMOCTH OT JUATrHOCTUPOBAHHBIX HAPYIICHUN H
COCTOSIHUSI 3710pOBbsi. MHKIIIO3MBHOE OOpa3oBaHHE NAN0 JETSM C WHBAIUIHOCTHIO
paBO Ha TOJIHOIEHHOE OOydYeHHE, a TeaaroraM — MOTHBAIMIO YJIYYIIUTh CBOU
KOMITETEHIIMU, YTOOBI TPUCTIOCOOUTH 00pa30BaTEIbHYIO CPEly K HyXKaM BCeX JIeTeH.
Ho mpoGiiem B 310l cepe M0 cuX MOp OCTAETCS MHOTO. YCJIOBHUS HHKIIIO3WBHOM
IIKOJIBI  TIO3BOJISIIOT ~ JIETSIM, CTPAJAIONIMM  KOMIUIEKCHBIMU — PacCTpONCTBAMH,
3aJIEPKKON pa3BUTHSA, UMEIOMNUM JTUC(YHKIIMN TOBENCHUS, 3PCHUsI, CIyXa, PEUu,
WHTEJUICKTa, OMOPHO-JABUTATEIILHOTO ammapara: IOCelarh MeCTO, B KOTOPOWM
00y4JaroTCs 3I0POBBIC JIETH; HAXOIUTHCSA B KJIACCE CO CBOMMH CBEPCTHHKAMU; UMETh
WHIUBUyaJIbHBIE YYCOHBIC IICNIM, KOTOPBHIE COOTBETCTBYIOT WX IOTPEOHOCTIM U
BO3MOYKHOCTSIM T10 37I0pPOBBIO; PACCUMTHIBATh HA HEOOXOIUMYIO TOIIACPKKY. JleTn-
WHBAJIUIBl BKJIIOYAIOTCS B TPYIIBl MPOPECCHOHANBHBIC M BBICIIHC YYCOHBIC
3aBEACHUS, KOTOPBIC CIIOCOOHBI TPHACPKUBATHCS HWHKIIO3MBHOTO TMPHUHIIAIA. DTO
OOJIBITIIOE  JOCTIIKEHUE, TMOCKOJbKY HMEHHO WHKIFO3HS SIBIISCTCS CIUHCTBEHHOMN
BO3MOXHOCTBIO JJISi TaKUX PEOSAT MONYy4YHTh OOpa3oBaHHE W TPO(HECCHOHATHHYIO
MOATOTOBKY. B MHKITIO3UBHOW ayJTUTOPUU HE TOJIBKO y4aTcs BMECTE, HO U TPYIATCA,
0OIIarOTCs, pPa3BICKAIOTCH.

Cucrema 0o0pa3oBaHUsI B HAIIEW CTpaHE NOJITOE BpeMsl pas3jeiisuia JeTed Ha
OOJBHBIX W 370POBBIX. VIHBAMWBI HE MOTJIM BOIUIOTUTH CBOM KEIAHUS YUUTHCA U

pa6OTaTB HapaBHC CO 3/10POBBIMU JIFOJIbMHU, CTPAJa] I OT AMCKPUMHWHAIIUU 1 U30JISIUH.
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OcHoOBHasl 11eJIb MHKJIFO3UBHOTO 00pa30BaHUsl — MPEIOCTaBUTh BCEM JETSIM PaBHBIN
JOCTYI K MOJTy4YEHUIO 00pa30BaHus v MPoQeccuu, CO3/1aB AJig ’TOTO HY>KHbIE YCIOBUS
U 100poskenaTeIbHy0 aTMochepy.

Crnenyroniye NpUHIMITBI MHKIIIO3UBHBINA MOAXO0 B 00pa30BaHUU: YEIOBEK LIEHEH
BHE 3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH U yCIIEXOB; TI000I U3 HAC MOMKET MBICIUTh
M OLIYyINATh; BCE JIOAW HYXKHBI JPYr APYTy, Ka4eCTBCHHOC OOpa3’0BaHHE MOXKHO
MOJIYYUTh TOJIBKO B PEAIbHOM OOIIEHUHU.

OcHOBHas1 4aCThb TEOPETUYECKUX M MPAKTHUECKUX HUCCIEHOBAHUS - BCEIUTH Y
YYAIIUXCSA CMEJIOCTh, BJIOXHOBEHHE, PEIIUTEIBHOCTb, BOCHHUTATH B OKPYKAKOUIUX
YyBCTBa COIEPEKMBAHUA, 3TUKY TyMaHU3Ma... JIFoAM JOKHBI IPUHATH 0COOEHHBIX
JeTel TaKMMH, KaKu€ OHU €CTh, BBIUTH 3a IMPEIENbl CTEPEOTHIIOB, UCKYCCTBEHHO
CO3JaHHBIX 00mecTBOM paMok. CioBoM, oOy4asch BMecTe, pedsTa ywarcs
CaMOCTOSTENIbHOCTH Yepe3 OKa3aHUe MOAJEPKKU JAPYr APYry, y HUX Pa3BUBAECTCS
TEpIIEHNE U TYMAHHOCTb, CTUPAIOTCS TPAHULIBI MEXTy O0JIE3HIMU U HOPMOI1, a TOTOMY
y 3I0POBBIX IIKOJBHUKOB OTCYTCTBYET YYBCTBO IIPEBOCXOJCTBA, a Yy JETEH C
OCOOEHHOCTSIMHU HE Pa3BUBAETCS KOMIUIEKC HETIOIHOLEHHOCTH.

AxTyalbHble Po0OIeMbl HHKIIO3UBHOIO 00pa3oBaHUs?

B Hamm aHM CymecTByeT MHOIO HEPELIECHHBIX TPOOJIEM U CII0KHOCTEN, KOTOPHIE
00s13aT€IbHO HYXXHO TPEOJ0JIeBaTh, YTOObI OpPraHU30BaTh IMOJHOLIEHHOE |
KoMopTHOE 00yueHue Beex aerei. [lepeuncnum ocCHOBHBIE BOIIPOCHI, KOTOPbIE 0000
aKTyaJbHbl B COBPEMEHHOM CUCTEME BKIIFOUEHHOTO 00pa30BaHMUS.

1. Hkimt03uBHBIE YueOHBIE 3aBEJCHUS €CTh TOJBKO B OOJIBIINX TOpOaax.

2. HecoBepiiieHCTBO 00pa30BaTeIbHOM CUCTEMBI.

3. Octpbii aepuuMT KBaTU(UUUPOBAHHBIX CIELUMATUCTOB B 00JIacTU
KOPPEKIMOHHOM MeIarOruKH.

4. HemoATrOoTOBIEHHOCTh COUMYMA K IPUHATHIO AETEH-NHBAIUIOB.

5. HecootBetcTBuE y4eOHBIX MIaHOB. YTOOBI 00y4YaTh AETE ¢ 0COOEHHOCTIMU
pa3BUTHUS B CHEIHAJIBHBIX U OOIIMX IMIKOJIaX, HY’>KHO BHOCUTh U3MEHEHUS B yUEOHBIN
miaH [1].

6. OtcyrcTBHE JOCTATOYHOTO (brHaHCUPOBAHUS MHKJTIO3UBHBIX
oOpa3oBaTeNbHBIX yupexaeHui. Jlas sToro moTpedyroTcs: KayeCTBEHHbBIE
aKyCTHUYECKHE MPUCTIOCOOIEHUS I TIIyXHUX U CIabOCHbIIIAIUX; TaHIyChl, TU(PTH U
WHBAJIMIHBIC KOJISICKM JUIsl MaJblllied C HapyMICHUSMH OIOPHO-/BUTATEIHLHOM
CUCTEMbI; HHHOBAIIMOHHBIE CPEJICTBA JIJIS CJICTIBIX U CTA0OBUISILIUX.

®opMHUPOBaATh TOJEPAHTHOCTh U SMIIATHIO; BHEKJIACCHBIE 3aHITHUS U JOCYTOBbIE
MEpPOTPUATHS MPOBOJIUTH; HEOOXOJWMO pPa3BUBATH CUCTEMY OHJIAH-00pa30BaHMS.
[TonyunTs cnenuanbHOE OOpa30BaHME M HAYYUTHCS KAu€CTBEHHO OCYILIECTBISATH
IICUXOJIOrO-TieIaroruyeckoe conpoBoxkaeHue il ¢ OB3 MOXHO AMCTaHIIMOHHOM
Kypce mpodrepenoaroToBku. MoxeT ObITh, 3TO HE PeIIUT BCeX MpodieM
MHKJIIO3UBHOTO 00Opa3oBaHMs, HO TPAaMOTHBIX, IOATOTOBJIEHHBIX K paboTe ¢
O0COOCHHBIMH JI€THMH IEaroroB CTaHET OOJIbIle — a 3TO y»Ke OOJIBIION IIar K TOMY,
9TOOBI ClIeTIaTh OOIIECTBO O0JIee 3TOPOBBIM.

Wukmo3uBHOE 00pa30BaHME OCHOBBIBAECTCS HA YOEXKIEHUH, YTO JOCTYyH K
oOyuYeHUI0 sBIAEeTCA (PyHIAMEHTAIbHBIM MPABOM KaXKIOTO YEIOBEKa M KIIOYOM K

MOCTpOEHUI0 Oosiee crmpaBenauBOro obmecTBa. KaszaxcraH aKTHBHO BHEAPSET
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WHKJTFO3MBHBIC TTPAKTUKHU B 00pazoBarenbHyto cucteMy. Jis cozmanus 6e30aprepHoi
Cpenbl 1S IeTel ¢ 0cOOBIMU 00pa30BaTeIbHBIMU MOTPEOHOCTAMHU, 88% IIIKOJ CTPAHbI
y)K€ aJanTUpPOBAIM CBOM TIOMEIICHHMs U HUH(]pacTpykTypy. Bnepsesie BBoauTCA
TPEXypOBHEBasi MOJIENIb TCHUXOJIOTO-TIEAArOrMueckoro COIMpPOBOXKICHUS, KOTOpas
oOecrieuuT 0oJsiee MHAMBUAYAJIbHBINM U KOMIUIEKCHBIM MOJIX0J K paboTe ¢ AETbMU C
ocoObIMU TOoTpeOHOCTsIMH. Takke, pa3paboTaHbl HOBbIE TpeOOBaHUS K KaOWMHETaM
MOJJIEP>KKHU, KOTOPBIE JOJKHBI OBbITh OCHAIIIEHBI COOTBETCTBYIOIIUM 000PY/I0BAaHUEM
U MaTepuajiamMy, a TaKKe K HHANBUAYAJTbHBIM TIpOrpaMmaM, OO0eCIeYHBAIOIIAM
s exTuBHOE 0OYUCHHE B pa3BUTHE KaXKAO0TO ydarmmxcs [1].

B cTaThe paccMaTpuBaeM OCHOBHBIE 3a/1a4H IICUXOJIOTO-TIEIarOTHIECKON PabOThI
B OpPTaHM3AIUAX, a TAKKE PACCMOTPUM CHUCTEMY pabOThI MeAarora-rmcuxoiora 1 IiaH
ero pabotel. MHKIIO3MBHOE oOpazoBanme B KaszaxcraHe: mporpaMMbl pelieHUE
po0JIeM 00yUeHHUS U COTTMATA3AITUH IETeH C OTPAHNYCHHBIMU BO3MOKXHOCTSIMH — 3TO
MHKIII03UBHOE 00pa3oBaHue. 3a/1aya BHEIPEHUSI MHKIIO3UBHOTO 00pa30BaHMS COCTOUT
B TOM, YTOOBI BCE JETH YK€ Ha JTare >XU3HU NPUOOpETad OMBIT COBMECTHOTO
OOIIIEeHUsI U B3aUMO/ICHCTBHUS, COTJIACOBAHMSI CBOMX MHTEPECOB C MHTEPECAMU JIPYTUX
J0JIeH, HE3aBUCUMO OT MX COLIMATIBLHOTO MOJIOKEHHUS, HAIlUN, COCTOSIHUS 3JI0POBbS U
1p. OcoOeHHOCTH afanTaluy U 00y4YeHUs JeTel ¢ OrpaHUYeHHBIMUA BO3MOKHOCTSIMU
3nopoBbs (OB3) B Kazaxcrane umeroT mpaBo Ha o0Oy4YeHHE B JOIIKOJBHBIX H
IIKOJIbHBIX 00Pa30BaTEIbHBIX YUPEKICHUSIX.

IloBeneHne — WHTErpaNbHBIM BHEIIHHMM IOKa3aTelb BHYTPEHHETO COCTOSHUSA
JUYHOCTH ydamuxcs (amanTtanus-ae3aaantanys, HaCTPOCHUE, MOTHBAIMOHHAS WIIH
HPaBCTBEHHAs 11e1h). Kak MPOMCXOAUT pa3BUTHE WHKIFO3UBHOTO 0Opa3oBaHMs Ha
COBPEMEHHOM dTare, 00yueHue ciadocipimaniux aere. O0ydeHue ciaadocbIaniux
J€TEeN 3BYKOBOM pEUM ABJISETCS CIOKHOM, HO OCYIIECTBUMOM 3a1aueil. B ocranbsHOM
cmaboCbIIIAIIKe ASTH IO CBOUM CIIOCOOHOCTSIM M TTOTCHITMATY HUYEM HE OTINYAIOTCS
oT 00bIyHBIX. OOydYeHue cla0oCHbIIIamuX AeTeld TpeOyeT MPUHIMUIHUAIBHO HHBIX
METOIMK, YeM TpU HOpMaIbHOM ciyxe. HHKII03uBHOE o0O0pa3oBaHuE - 3TO
MPUHIIUITHAIBHO HOBBINA MOJIX0JI K OOYUECHUIO. YPOKH MEHUSI C CHHAPOMOM TSIKEIBIX
HapYUIEHUHN peuu, MoYeMy CIYyIIa0T MHOTO MY3bIKH, HO PelIKO To0T? PexoMeHaruu
10 OpraHu3alui HHTErpUpoBaHHOTO oOpazoBanus aAetert ¢ OBP, myis cBoeBpeMeHHOTO
BBISIBJICHUSI TPYJHOCTEH B OOyYE€HWM W OKa3aHUS KOPPEKIIMOHHO-TIEAArOTH4eCcKon
MOJJICPKKMA ~ y4JallUMCST C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH, a  TaKke
UH(OPMHUPOBAHMSI YUAIITUXCSI M POTUTENCH O TIOCTUTHYTOM YPOBHE YCBOSHUS 3HAHUI
BEJIETCS TICUXOJIOTO-TIEAAarornuecKuii MOHUTOPUHT. CEerogHsAIIHUN JeHb CHUCTEeMa
oOpa3oBaHusi Moka emié ciabo MpHUCIIOCcOOieHa K HYXAaM JeTel-UHBAIUIOB,
00IIIeCTBO HE COBCEM I'OTOBO MPHUHSITH HHBAJIN 1A KaK PABHOIIPABHOTO YWJICHA COIIMYMa,
HE TOTOBBI BCE: JICTH, TIEJArory, POIUTEIIH.

B cBs3u ¢ epexo/1oM 3HAYUTEITLHOTO KOJUYECTBA OpraHu3aiuii 00pa3oBaHMs B
paspsil MHKIIO3WBHBIX B HACTOSIIIEE BPEMsS BEIETCS CEephe3Has IIeJICHANpaBlieHHAs
paboTa TO MOJAEpHU3ANHMH WX Y4eOHOW M MaTepHaTbHO-TEXHUYECKOW Oaspl. B
o0ImecTBe pa3BUTHE IPOSBIsETCS o0IIee U ocodeHHoe. OO0Iee CBOMCTBEHHO BCEM
JIOJISIM  OTIPEICIICHHOTO BO3pacTa, OCOOCHHOE — OTJIMYAET OTISIHLHOTO YEJIOBEKa.
Bocriuranne w oOydeHue fAeTeil ¢ OTrpaHUYCHHBIMH BO3MOXKHOCTSIMU Pa3BUTHS

TpeGyeT MECTOAOJOIMYCCKHUX IIOAXOA0B M CO34aHHA KOMIIICKCA AOIIOJTHUTCIIBbHBIX
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ycinoBuii.  My3bIKQIbHOE  WCKYCCTBO  SIBIIICTCS ~ HE3aMEHHUMBIM  CPEICTBOM
ACTETUYECKOTO BOCHUTAHUSI U UX XYJ0KECTBEHHOTO Pa3BUTHUSA, KOTOPOE CIIOCOOHO
rJIyOOKO BO3/IEMCTBOBAThH Ha TyXOBHBIA MUpP peOCHKa.

«MuKkmo3uBHOE oOpazoBaHue - oOpa3oBaHue 0€3 OaphepoB: CO37aHHUE
COIMAJIbHO-00pa30BaTEILHOM Cpe/ibl B 00pa30BaTEILHOM YUPEKICHUN» [2].

[Icuxonoro-MeauKo-neAaroruueckoe  COnpoBOXACHUE OyayT oOecrneunBaTh
nefgaror - TICUXOJIOT, YYMTENb-JOTOMNeN, MEAUIMHCKUNA paboTHUK. DYyHKIUU
COTIPOBOKICHHSI BO3JIOKEHBI HA COIUATLHO-TICUXOJIOTO-TIeITaTOTHIECKUN KOHCHUITUYM,
KOTOPBIH y4acTBYET B pa3pabOTKe WHIWBUIYAIBHBIX OOpPa30BATEIBHBIX MPOTPAMM,
OTCIIC)KUBACT JUHAMUKY DPa3BUTHsI peOEHKA, OICHWBAET YCIEIIHOCTh B OCBOCHUH
mporpamMm. [l Bcex amanTuBHAs oOpa3oBaTelbHas cpefa, oOecredrBaromast
MOJIHOIICHHYIO ~ MHTETPAIMI0 W JIMYHOCTHYIO  caMOpeali3alliio  JeTe ¢
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBBSI: YCTPAaHEHNE apXUTEKTYPHBIX OapbhepoB
(YCTpOMCTBO TaHAyCOB Ha OCHOBHOM M 3allaCHOM BBIXOJAaX M BXOJaxX B),
OylaroycTpoiicTBO BXoja (YCTaHOBKAa TEIUIOBOM 3aBEChl), pecypcHoe olecreueHue
(co3maHue TpEeHaXKEpHOTO 3aja, IIONMOJHEHHUE CHOPTUBHOTO HMHBEHTaps U
o0opy/oBaHUs, peopraHu3anus OHONMHOTEK B HH()POPMALMOHHO-OMOINOTESYHBIHN
LEHTp); pa3paboTka HHAMBUAYAJIbHBIX O0OpA30BATENbHBIX MPOTPaMM U IUIAHOB;
U3MEHEHHE METOJIMYECKUX TTPUEMOB;

B mnenmarorndyeckux TEXHOJOTHUSX, KOTOPBIE HCIIOJB3YIOTCS B HWHKIIO3UBHOM
oOpa3zoBaTenbHOM Tpolecce, Hanbonee A(DPEKTUBHBIMU SIBISIOTCS CIEAYIONIUE:
MPOOJIEMHO-TIONCKOBBI METOJI, OCHOBAaHHBIM Ha WHTCHCU(PHUKAIIUHA COIHUAIBLHOTO
B3aUMOJICMCTBUS, TMO3BOJUI MEPEUTH OT CUCTEMBI, B IIEHTPE KOTOPOW HAXOJUTCS
YYHTEIb, K CHCTEME, OPUCHTHPOBAHHOM Ha 00yUaromerocs.

CunraeM BaXHBIM KPYrOBOE PaCIOJIOKCHHE yU4EOHBIX MECT B TPYMIE, 000D
CTUMYJIUPYIOIIETO Pa3IaTOYHOTO0 MaTepHalia, BBIOOp HHTEPECHOTO 3adaHus s
YYaCTHUKOB TPYMIbl, MPUMEHEHUE WHAUBUAYAJIbHBIX KPUTEPUEB K 3a/laHUI0 U
OIICHUBAHUIO PE3YJIbTATOB Y4E€OHON NEATETbHOCTH - OCHOBHBIC MYTH TEXHOJOTUU
COTPYJIHMYECTBA TMPHU HCIOJH30BAHUU MPOOIEMHO-TIONCKOBOTO MeEToja. Takum
o0pa3oM, KauyeCTBEHHO HOBas (opma COTPYIHUYECTBA B WMHKIIO3UBHOM Kjacce -
COTPYJIHMYECTBO HE TOJIbKO TO JIMHUU «B3POCIBIA - PEOCHOK», HO W TO JIMHUU
«pebeHoK - pedeHok». Jlymato, 4To 3TO 00ECIeUuT pa3BUTHE U 3I0POBOTO peOCHKA, U
pebeHKa ¢ OTpaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI.

DddexTruBHOM HOPMOIL SBISIETCS COBMECTHAsI TTOATanHas padoTa CreIuaIucToB
U POIUTENe B paMKax KoHcwimyMma. OpraHu3arimoHHas ¢GopMa COTPYIHHUYECCTBA
3aKpEIUIICTCS B HMHIWBHAYAJIbHOW TIIporpaMMme OOydYeHHs, B KOTOpPOW BCEMH
CHeIMaICTaMH TIPOIHUCHIBAIOTCS TE PeAIbHBIE JCHCTBHUS, KOTOPBIC OCYIICCTBIISIOTCS
KaKIBIM U3 HUX JJIS JOCTIKEHUS CIMHOM IIeJTM 00yJeHUS ¥ BOCIIMTAHKUS KOHKPETHOTO
oOyuarorierocs. UHauBHIyanbpHas mporpaMma o0ydeHHUs yTBEPIK1aeTCs Ha 3aCeJaHuN
KOHCUJIUYMa YUYEPEeXKICHUH, €€ HCIIOJHCHHE SIBISETCA O0S3aTeNbHBIM JJIS BCEX
YYaCTHHKOB 00pa30BaTeILHOTO TIpoliecca.

VYcaoBuem, a TakkKe pPe3yJbTaTOM YCIENTHOTO MPUMEHEHUS WHTEPAKTHUBHBIX
METOJI0OB OOYUEHHs SABIISETCS CIIOCOOHOCTh K KOJIJIEKTUBHOM paboTe U MapTHEPCKOMY
OOIIEHUIO YHAIUXCS MKy cO00M 1 ¢ menarorom. J[aHHBI METO HHTEPECEH elle U

TCM, 4YTO IIpU MMPOBCACHUHN 3aHATHUH, 4 TAKIKC 3aBUCHUMOCTH OT ueneﬁ N BPpCMCHHBIX
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BO3MO’KHOCTEM, MOKHO OIPaHUYUTHCS HCIOJIb30BAHUEM €0 OTAENIbHBIX 3JIEMEHTOB
(aranoB). [IppumMepoM MOTYT CITYKUTh:

- POJIEBBIC UTPHI;

- rpynmnoBas padoTa (MEJIKUMHU IpyNIaMu);

- aHaJIM3 KOHKPETHBIX CUTYaIlUH.

HaydHno-Meroaunueckass mojjep>KKa TIeIaroroB, 3TO: KypChbl TOBBILICHUS
KBaTM(UKAIWH;

oOydJaroniue cemMuHapbl JUisl [EeJaroroB M PYKOBOJIWUTEIEH COBMECTHAs
pa3paboTka  METOAMYECKMX  pPEKOMEHJAMi 10  BONpOcaM  OpraHu3aluu
KOPPEKIIMOHHO-pa3BUBAIOMIed  paboOThl ¢ OOydaromuMucsT C  OCOOBIMHU
00pa3oBaTeNbHbIMU NOTPEOHOCTAMH [3].

[IpoOneMHO-TBOpYECKHE  IPyNmbl 1O  OTACIBbHBIM  00pa30oBaTEIbHBIM
HarpaBieHusIM («MHTepakTHBHAs OCKAa KakK pecypc MOBBIMIEHUS 3(PPEKTUBHOCTU
o0pa3zoBaHuUs»).

[TpakTuka nokasana, YTO U3MEHEHUE OPraHU3AIMOHHO-TIEAArOTUYECKUX YCIOBUI
oOyuenun odbyvaronuxcs ¢ OB3 B 0011e00pa3oBaTeIbHOM YUPEKIECHUN BO3MOXKHO
TOJIbKO TIPY TOBBIIICHUM KBaTM(UKAMM U OOydeHHMH Ha paboyeM MecTe BCEero
NEJJarornYeCcKOro KOJUIEKTUBA YUPEKICHHUS.

O00cHOBaTh U AKCIEPUMEHTAIBLHO MPOBEPUTH 3Tallbl, COJEpKaHuE, (POPMBI U
METO/Ibl MHKJIIO3UBHBIX IMOAXOJ0B B OOyUYE€HHH OOYYAalOUIUXCS C OrpaHMYEHHBIMU
BO3MOKHOCTSIMU 310pOBbsl. OOUH W3 HHTEPAKTUBHBIX METOJOB, HMCIOJb3YEMBbIX,
ABJISIETCSI METOJ, KOHKPETHBIX CUTYallMii, KOTOPBIA MO3BOJISIET YYEHUKY HAYYUTHCH:
OOBEKTHBHO OLICHHBATh PEaJbHYI0 OOCTAaHOBKY, OINEPAaTUBHO OPHEHTHPOBATHCA B
Pa3IMYHBIX 00CTOATENBCTBAX, YUUTHIBATh HHTEPECH] U BO3MOKHOCTH APYTHUX JIIOJIEH,
YCTaHaBJIMBATh C HUMU KOHTAKTbI, BJIUSATH HA UX JEATEIbHOCTD.

B ocHOBe MeTO1a KOHKPETHBIX CUTYALIMH JIEXKUT ONMCAaHUE KOHKPETHON y4eOHOU
NEATEIBbHOCTH WM 3MOLMOHAIBHO-TIOBEICHYECKUX AaCIIEKTOB B3aWMOJECHCTBUSA
yuamuxcs. [Ipu u3ydeHnn KOHKPETHOW CUTYyallud U aHAJIW3€ KOHKPETHOTO IpuMepa
YUEHHUK JTOJDKEH BXKUTHCS B KOHKPETHBIE OOCTOSITENIbCTBA, TOHITH CUTYAIIUIO, OLICHUTD
00cTaHOBKY. MeToJ KOHKPETHBIX CHUTyalluii MOXXHO pa3OWTh Ha JTallbl: dTam
MIOJITOTOBKM; 3TAall 03HAKOMMTEJIbHBIN; ATall aHAJIUTUYECKUIT; HTOTOBBIN ATall [4].

3axnouenue  u 8b1600bl,  COOMEEMCMBYIOWUEe  Yeau  UCCTe008aAHUS.
NHTepakTuBHBIE TPUEMbI W METOJbI OOYYEHHs] WCIOJB3YI0 [IJIsi  CO3JaHus
N00pOKeNaTeNbHO-ONTUMUCTUYECKON aTMocdepbl, a Takxke Hs aKTUBU3aLUU
BHYTPEHHUX PECYPCOB M Pa3BUTHUS KOMMYHUKATHUBHBIX HAaBBIKOB ydamuxcs. OgHum
13 3P GEeKTUBHBIX UHTEPAKTUBHBIX (POpM 00yUeHUS ABIIIETCS pad0OTa C UHTEPAKTUBHOM
nockor. OHa Aa€T BO3MOXXHOCTh Oco3HaHuMs pedbeHkoM ¢ OB3 Toro, yto emy
CTaHOBSITCS JOCTYIIHbI HEBEJOMbIE PAHbILIEC 3HAHUS, YMEHHUSI, POPMBI OOIICHHU S, UTPBI,
JIA€T €My BEpy B CBOM CHJIBI.

CnekTp  WCHOJB30BAaHMS  BO3MOXKHOCTEM  MHTEPAKTHBHONW  JOCKH B
o0pa30BaTebHOM MPOIECCe JOCTATOUYHO INHUPOK. Vcmosnb3oBaHMe Mpe3eHTalui
YMECTHO Ha JII0OOM 3Tare M3y4deHHUs TeMbl U Ha JII000M sTane ypoka. [Ipumenenue
KOMIIBIOTEpA Ha ypOKax pa3BHBAET YYAIIETrOoCs: MOBBIIIAET HWHTEpPEC K ydeOHOMY
MpoLEeCcCy, CTAaBUT IMepea peOCHKOM TO3HaBaTeNbHbIE M TBOPYECKHE 3aJauH,
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BOCIIUTHIBAET CAMOCTOSITENIBHOCTh, YYUT paboTaTh C pa3HbIMM HCTOYHUKAMHU
uHopMarmm.

[Ipu »ToM OonblIOe 3HaUYeHHE MpPUOOpeTaeT (POPMUPOBAHUE TICUXOJIOTUYECKU
KOM(OpPTHOW y4eOHOM cpeapl, Trae pedeHOK MOXET OBICTpO MPeoaoJieTh
HEYBEPEHHOCTh B CBOMX JIEUCTBUSIX, T/IE€ CO3/AIOTCS JOBEPUTEIbHBIE OTHOIICHUS
MEXIY BCEMH YYaCTHHKAMH TIpollecca, W aKTHUBU3UPYETCs TBOpUYEcKas y4yeOHO-
NO3HABATENbHAS JIEATEIBHOCTD.

Ho B TO ke Bpemsi NMpUMEHEHHE HHTEPAKTUBHON TOCKM Ha YpOKax JIOJKHO
HOCUTh WaAsmmii xapakrtep. Ilnanupys ypok (paboTy), THIATENbHO MPOAYMBIBATH
1IeJIb, MECTO U crioco0 ncnoab3oBanus UKT.

WNuTepakTuBHAs J0CKa — 3TO CEHCOPHBIM JKpaH, paboTalomuil Kak 4YacTb
CHUCTEMBI, B KOTOPYIO BXOJIUT KOMIBIOTEP U MPOEKTOp. MIHTepaKkTUBHAs TOCKaA — €Il
OJIMH WHCTPYMEHT, JaHHBIA B MPOJOJDKEHUE KOPPEKIIMOHHOW PabOThI 1O Pa3BUTHUIO
NaJbLIEBOM MOTOPHUKH, TAKTWJIBHOTO BOCIPUATHUS, MO MPEOJOJECHUI0 MOTOPHOMN
HEJIOBKOCTH, HETOUHOCTH JIBUKECHU.

Kakue Bozmoxxnoctt UKT nomorarot co3iaBate KOMQOPTHBIE YCIOBUS HA YPOKE
Y MOXXHO BBIIEJIUTh U3 HUX OCHOBHBIE

— CO3/IaHME M TIOJIFOTOBKA JWJIAKTUYECKUX MaTepHaIOB (BapUaHTHI 3aJaHUM,
TaOJIUIIBI, TAMSITKH, CXEMBI, YEPTEIKU, JEMOHCTPALIUOHHBIE TAOIUIIBI U T. 11.);

— CO3JlaHuE MPE3CHTAMI Ha ONPEAENEHHYIO TEMY IO yUeOHOMY MaTepuay;

— WCTIOIH30BaHUE TOTOBBIX MPOTPAMMHBIX MPOIYKTOB;

—TMOUCK ¥ UCHONb30BaHWEe VHTEpHET-pecypcoB TpH TMOATOTOBKE YpOKa,
BHEKJIACCHOTO MEPOIPHSITHSI, CAMOOOPa30BaHNUS;

— CO3/IJaHue MOHHUTOPWHTOB IO OTCJIEKUBAHUIO PE3yJbTATOB OOY4YCHHUS W
BOCTIMTAHUS;

— CO3/IJaHHUE€ TECTOBBIX PabOT;

— 000011IeHe METOIMYECKOTO OTBITa B JICKTPOHHOM BH/IE [5].

[Ipouecc CTaHOBUTCS HE CKY4YHBIM, OJHOOOpa3HbIM, a TBOpPYECKUM. A
AOMOITMOHANIbHBIN (DOH ypOoKa CTAaHOBHUTCS OoJiee OJaronmpusiTHBIM, YTO OYEHb BAKHO
1 yueOHol nearenbHocTu. [IpumeHeHne nHpopMalnOHHBIX TEXHOIOTHH MO3BOJISIET
c/leNIaTh YPOK SIPKUM, HACBILICHHBIM, 3aIIOMUHAIOLIUMCSI.

MosHO caenatb BBIBOJ O TOM, 4YTO HHTEPAKTHUBHBIE (HOPMBI OOYyUECHHS
CHOCOOCTBYIOT ~ CO3JaHHUIO  JOOpPOKENaTeIbHO-ONTUMUCTHUECKON  aTMoc(]ephl,
MOJABJICHUIO BHYTPEHHEW arpecchd, pa3BUTHIO CAMOYBAKEHHUS  y4alluXxcs,
BBISIBJICHUIO W YKPEIUIGHHIO B pEOCHKE TMOJOKHUTEIHLHOTO, TPUOOIIEHUIO K
pa3Ho00pa3HON AESITETFHOCTHA HA OCHOBE IOOPOBOJIBLHOCTH U COTPYAHHUECTBA.

VY 00pa3zoBaHus HET ¥ HE MOXKET OBITh TPAHUIL: YeM OOJIBIIIE YETIOBEK Y3HAET, TEM
Oonplie 'y HEro BO3MOXHOCTEW K pa3Buthio. OOpa3oBaHHME BBIIIE BCEX
CYIIECTBYIOIINX 0aphepoB, BEAh UIMEHHO OHO CITOCOOCTBYET UX MPEOI0JICHHIO.
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MCKYCCTBEHHBIN MHTEJUJIEKT KAK HHHOBAIIMOHHBIN
METO/I B IIPEIIOJABAHHUU PYCCKOI'O A3BIKA

cT.mpemnoaaBaTenb, Maructp Kewxkuraesa XKanaryn JlykmanoBHa
ctyneHT 1 kypca Ceitdynina Menaip HypiaHkei3sl
Kazaxcxuii acpomexuuueckuii ucciedosamenbckuti
yuugepcumem um. C. Cetihynnuna
2. Acmana. Kazaxcman

Annotation. This research is important because it is necessary to integrate
promising Al technologies into linguodidactics. Due to the fact that the Russian
language is a system-forming component of the humanities cycle, continuous
improvements in teaching methods aimed at developing literacy, communication skills
and critical thinking skills are needed. The subject of the research is innovative
methods and technologies.

Key words: educational space, technologies, intelligence, innovation, an
individualized approach.

Beeoenue. B nacrosimiee Bpems 1uGpoBU3alKdS U BHEIPEHUE WHHOBAIMOHHBIX
TEXHOJIOTUM YCKOPSIIOTCS, YTO 3aCTaB/IET NEJarOrM4eCKue HAyKU U IPAKTUKU
MIePEOCMBICITUTD TPATUIIUOHHBIE METOIbI 00yueHus. ckyccTBeHHbl nHTEIIeKT (M)
3aHMMaeT 0co00€ MECTO B YCJIOBHMSX TINIOOAIBHOIO TEXHOJOTMYECKOIO MpPOpPHIBA.
OpnHako ero BO3MOXHOCTH B 00JIACTH TYMAaHUTApHOrO 00pa3oBaHusi, B YACTHOCTH, B
MIPENOJAaBaHUM PYCCKOTO SA3bIKA U JTUTEPATYPBI, OCTAKOTCS HESICHBIMU.

NN meHsieT HE TONBKO TEXHOJIOTMHA, HO W TOAXOJbl K YCBOCHUIO 3HAHUM,
MPEAOCTABIISAA MHCTPYMEHTHI Ui TIyOOKOW aBTOMAaTH3alMUd W MEePCOHATU3ALMU
y4eOHBIX TMPOILIECCOB. ODTO UCCIEJOBAHME Ba)XXHO, IOTOMY 4YTO HEOOXOAMMO
VMHTETPpUPOBaTh nepcreKTuBHbIe M-TeXHOI0TNY B IMHTBOAUAAKTUKY. B CBsI3M C TeMm,
YTO PYCCKHMH SI3BIK SIBJSIETCSI CUCTEMOOOPa3yIOIIUM KOMIIOHEHTOM T'yMaHUTapHOIO
IIUKJIa, HEOOXOIUMBI IIOCTOSTHHBIC YIIYUIIICHUSI METO/I0B OOYUEHHSI, HAPABJIEHHBIX HA
pa3BUTHE T'PAMOTHOCTH, KOMMYHUKATHUBHBIX HABBIKOB M HABBIKOB KPUTHYECKOTO
MbInuieHns. UM-uHCTpyMeHTHI, TaKue Kak CUCTEMbI 00pa00OTKU €CTECTBEHHOTO S3bIKa
(NLP), ciocoOHbI 06ecrieduTh MTHOBEHHYI0 OOpaTHYIO CBSI3b aJalTUPOBATh yUeOHbIC
MaTephasibl TMOJ WHAMBUIYAJbHbIE MOTPEOHOCTH YYallMXCS U aBTOMATHU3UPOBATh
pPYTHUHHBIE TIpoIlecchl TpoBepku padoT. Bueapenne MU craHOBUTCS KITIOUEBBIM
yCIOBUEM IJii CO3JIaHUS COBPEMEHHOro, 3(M@PEKTUBHOIO U MOTHUBHUPYIOILIETO
00pa3oBaTeNbHOTO MPOCTPAHCTBA.

OcHoOBHas 4acTh ucciaeqoBaHus. L{enp HACTOSIIETO UCCIeN0BaHUS 3aKIF0YAETCS
B ONPEACIICHUN POJH, BO3MOXXHOCTEW M NEPCIEKTHUB HCIOJIb30BaHUS TEXHOJOTUI
HWCKYCCTBEHHOI'O MHTEJUIEKTa KaK WHHOBAlMOHHOIO METOJa B NPENOJAaBaHUU
PYCCKOTO SI3bIKa U JINTEPATYPHI.

JIis TOCTHKEHUS TTIOCTABJICHHOM eI HE0OXO0AUMO PELIUTh CIIEAYIOIINE 3a/1a4u:

—  paccMOTpPETb  OCHOBHBIE  TEOPETHYECKHME  ACIEKTbl W IPHUHIUIIBI
dbyaknuonupoBanus M B KOHTEKCTE TUHTBOAUIAKTHKY;
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— MPOAHAIM3UPOBATH MPAKTUUECKHE WHCTPYMEHTHI U 00sactu mpuMmenenns M
Ha ypOKaX PyCCKOTO s3bIKa (ITpOBEpKa PAMOTHOCTH, aIalITUBHOE 00YYEHUE, PA3BUTHE
peun);

— BBISIBUTH MPEUMYIIECTBA U MOTCHIIMAIbHBIE PUCKU (BBI30BbI) MCIIOIb30BAHUS
NU B oOpazoBaTeapHOM MPOIECCE;

— 0003HAYUTh HOBYIO POJIb YyudTeNs-QUiIoNora B YCIOBHIX UU(POBOIL
00pa3oBaTeNbHOM Cpebl.

OOBEKTOM UCCIIEIOBAHMSI BBICTYMAET MPOLIECC MPETOAaBaHMs PyCCKOTO SI3bIKA
JIUTEPATYPBL.

[IpenMeToM HcciienoBaHUs SABISIOTCS MHHOBAITMOHHBIE METOABl U TEXHOJOTHH,
OCHOBAHHBIE HA NCKYCCTBEHHOM MHTEJUIEKTE, IPUMEHSAEMBIE B TOM IPOLIECCE.

Teopernyeckoil 0a30il MOCTYKUIM TPYAbl OTEUECTBEHHBIX M 3apyOekHBIX
uccienoBareneid B oOimactu UM(PPOBONM AUAAKTUKWA, METOAMKUA IPENoJaaBaHUS
PYCCKOTO sI3bIKa, a TakXKe padOThl, MOCBAILIEHHBIE PA3BUTHUIO U MPUMEHEHUIO
UCKYCCTBEHHOT'O UHTEJUIEKTa B 00pa30BaHUH.

1. Teopetuueckue ocHOBbI puMeHenust I B o0ydeHnn pyccKkomy SI3bIKY

[IpuMeHeHre UCKYCCTBEHHOTO MHTEIUIEKTa B JIMHTBOJUJAKTUKE Oa3zupyercs Ha
JIBYX KJTIOYEBBIX TEXHOJIOTMUECKUX HAMpaBJICHUSX: MalIMHHOM 0o0ydeHuu (Machine
Learning, ML) u o6pabotke ectectBeHHOro si3bika (Natural Language Processing,
NLP). NLP no3BoJisieT MalimHaM «IOHUMAaTby», UHTEPIIPETUPOBATh U TEHEPUPOBATH
YEJIOBEYECKHUU A3BIK. B KOHTEKCTE pyCCKOTO SI3bIKA 3TO UIMEET KPUTHYECKOE 3HAUCHHE,
MOCKOJIBKY SI3bIKOBAsl CUCTEMA OTIMYAETCS CIOKHOU MOP(OJIOTHEH, CHHTaKCUCOM U
ooratoil nexcukoil. UM ucnonb3yer airoputMbl AJis aHanu3a OONbIIMX OOBEMOB
TEKCTOBBIX JAHHBIX, YTO TMO3BOJIIET €My (OPMUPOBATH MATTEPHBI TPAMMATHUKH,
JIEKCUKH U CTHJIS, KOTOPBIE 3aTE€M MCIIONb3YIOTCS JUIsl O0yUEHUS YHAIIUXCS.

[entpanbHoii KoHLIENIMEHN, peannzyemont U, siBiisieTcst aganTuBHOE 00ydYeHUe
(Adaptive Learning). B oTiinune oT TpaaUIIMOHHBIX, YHHU(PUIIUPOBAHHBIX METOJIOB,
afganTuBHBIE cucTeMbl Ha 0aze MU cmocoOHBI AMHAMUYECKH U3MEHSTh COJIEpIKaHUE,
TEMIT U CJIOKHOCTh y4eOHOTO MaTepHayia B 3aBUCUMOCTH OT TEKYIIIETO Mporpecca u
WHINBUYaTbHBIX 0COOCHHOCTEN KaXK10TO yuaierocs. Eciu yueHuk 1eMOHCTpUpyeT
npoOesbl, HapUMep, B CKIIOHEHUH YUCIUTENIbHBIX, CHCTEMAa MTHOBEHHO T€HEPUPYET
JIOTIOJTHUTENIbHBIC YIPAKHEHUS, (POKYCHUPYSICh UMEHHO Ha 3TON TPOOJIEMHOIN 30HE.
Hanpotus, mnpu ycnemHom ocBoenun wmarepuana MW nopepgnaraer 3amaHus
NOBBIIIEHHOM CJIOKHOCTH WJIY MIEPEXOJIUT K CIEAYIOIIEH TEME.

Takas mnepcoHanu3alysi MO3BOJISIET CO3[aTh MAaKCHUMaJIbHO KOM(OPTHYIO H
3O PEKTUBHYIO TPACKTOPUIO OOyYEeHHUS, YTO OCOOCHHO BaXHO TIpU padboTe ¢
Pa3HOYPOBHEBBIMH KJIACCAMH WJIM B YCIOBUSAX HWHKIIO3UBHOTO 0Opa30BaHMSL.
UccnenoBanust mokasplBalOT, YTO MHAWBUIYATU3UPOBAHHBIN MOIXO/I, peaii3yeMbIii
WU, 3HAuWTENBHO NOBBIIIAET YCBOCHHE MAaTepHalla W MOTHUBALMIO y4allIuXcs,
MMOCKOJIBKY OHU pabOTaloOT B 30HE CBOETO Onmkaiimiero pa3sutus [1].

2. Ilpaktuueckue Bo3moxxkHocTH MM Ha ypokax pycCKOro si3blka U JIUTEPaTyphl

[Ipaktuueckoe BHenapenue MU 3arparuBaet Bce 3Tambl ya4eOHOTO mporecca — OT
JUArHOCTUKH JI0 KOHTPOJIS 3HAHWUM, W TPOSBIAETCS B CIECAYIOIIMX KIHOYEBBIX
HaIpaBJICHUSX.

2.1. ABTomaTH3aIus MpoBEPKU U MPEOCTaBICHIE MTHOBEHHOM OOPAaTHOI CBA3H.
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HanOosiee oueBHaAHOE U yXe IHUPOKO MCHOJIb3yeMoe npeumyuiectso MU — ato
BO3MO>KHOCTh MTHOBEHHOW MPOBEPKU NUCbMEHHBIX paboT. UM -uHCTpyMEHTHI (Takue
KaK IPOJBUHYTHIE PENAKTOPHI U CIELMATU3NPOBAHHBIE IIIATPOPMBI) MOT'YT HE IIPOCTO
BBISBJISITH Op(horpaduuecKue U MyHKTyallMOHHbIE OIUUOKHU, HO ¥ IPOBOJAUTDH CIIOKHBIN
IrpaMMaTUYECKUI aHAJIN3, OLICHNUBAS:

— COOTBETCTBHE CUHTAKCUYECKUX KOHCTPYKIIMI HOPMaM PYCCKOTO SI3bIKA;

— MPABUIIBHOCTD CIIOBOYIIOTPEOJIEHUS U JIEKCUUECKON COYETaeMOCTH;

— CTWJIEBBIE HEJJOUETHI U TABTOJIOTHUIO.

[Tomyyass oOpaTHYIO CBS3b HEMEIJIEHHO, YUYEHHK MOXET Cpa3y € HCIPaBUTh
OIMMUOKY U TIOHSTH €€ MPUINHY, YTO CIIOCOOCTBYET OoJiee ObICTpOMY (HOPMHUPOBAHHIO
HaBbIKa camopenakTupoBanus. B cdepe nureparypst U1 MmoxeT ncnonb3oBaTbes AJis
BBISIBJICHUS IIJIarMaTa v JaKe JJIsl IEPBUYHOTO aHAJIW3a CTPYKTYPbI U apryMEHTAllUU B
COUYMHEHUAX, DKOHOMSI BpeMs yuuTesist Jjisi 0osiee riyOoKol U TBOpUEeCKOM paboThI ¢
TEKCTOM.

2.2. Pa3BuTHE KOMMYHUKATHBHBIX HABBIKOB U YCTHOW peYH

JUis pa3BUTHSL HAaBBIKOB YCTHOW pEuYH, OCOOEHHO B MPENOJIaBaHUU PYCCKOTO
A3bIKa KAaK HMHOCTPAHHOIO WM HeponHoro, MM co3maer yHUKaJIbHYIO cpely —
BUPTYaJIbHBIX TOBOPSIIMX NApTHEPOB (4aT-00TOB). DTH MPOrpaMMbl CIOCOOHBI BECTU
IUAJIOT C y4YalluMcsl, UMUTHPYs ecTecTBEHHoe oOuieHue. IIpemmyiiecTtBa Takux
NapTHEPOB:

— JIOCTyHHOCTh 24/7: y4eHHMK MOXET MpPaKTHKOBaTbCA B JIO00OE BpeMs,
MpeojioyieBasl IMCUXOJIOTMYECKU Oappep cTpaxa OIMOKH Tepea pealbHbIM
co0eceTHUKOM;

— MTHOBEHHbIH aHanu3 peun: MW ananusupyer npowusHouieHue ((HOHETHKY),
WHTOHAIMIO, TpaMMaTHUKy M  JIEKCHKY, [pejjarasg  LieJIeHalpaBiIeHHbIC
KOPPEKTUPYIOIINE YIPAKHEHHUS.

2.3. Hcnonw3oBanue MM pans reHepanvu TBOPYECKHUX W JUJIAKTHUYECKHUX
MaTepHUaJIOB

M cKycCTBEHHBI HMHTEJUIEKT CTAHOBUTCS MOLIHBIM HMHCTPYMEHTOM B pyKax
YUUTENS U1t OBICTPOTO CO3/1aHUs AUTAKTUYECKUX MaTEpHAIIOB, aJallTHPOBAHHBIX MO]T
TEeKYIIUN YPOK:

— I'eHepanus ynpaxHEHUI: CO3/laHWe HAOOPOB TECTOBBIX 3aJaHWMN, KApTOUEK,
JUKTAHTOB, OPUEHTUPOBAHHBIX HA KOHKPETHOE MPABUIIO WM JIEKCHYECKHI IUIACT;

— Kpeartusnsie 3aganusi: U MoXkeT BbICTYIIaTh COABTOPOM HIIH «ITIPOBOKATOPOM)
B TBOPYECKHX 3aaHusix. Harpumep, reHepanusi TeKCTa ¢ HAMEPEHHBIMU OLIMOKaMU,
KOTOpbIE YYEHUK JODKEH HaWTh M MCIPABUTh, WM CO3JaHWE CTHIIM3ALUU IO
ONIPEAEIICHHBIN JINTEPATYPHBIN KaHP;

— Busyanuszauus B nurepatype: Helipocetu (Hanpumep, Kandinsky) nmo3sossitor
MTHOBEHHO T€HEpUpOBaTh WJUIIOCTPALIMM MO TEKCTOBOMY ONUCAHUIO (MOPTPETHI
repoeB, CIEHbl M3 NPOU3BENIEHUHN), YTO YIAyOdsieT TMOrpy>keHue B TEKCT U
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS.

3. Ponb memarora v BEI30BHI ITUGPOBOI CPebI

[lIupokoe BHeapenme WM He o03HA4aeTr BBITECHEHHWE YYUTENsd U3
00pa30BaTeNbHOr0 MPOIECcCca; HAPOTUB, OHO TPAaHC(HOPMUPYET €ro poiib, JAeias ee

OoJiee CTpaTerMuecKOW W TBOPYECKOW. YUUTENh NEpPecTaeT ObITh €IWHCTBEHHBIM
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MCTOYHUKOM MH(OPMAaLIUK U KOHTPOJIEPOM, CTAHOBSCh MOJIEPaTOPOM, HACTABHUKOM U
THIOTOPOM B MEPCOHATU3UPOBAHHON 00pa30BaTEIBHOM TPACKTOPHH.

3.1. HoBas posb yuuTens: HACTaBHUK U apXUTEKTOp y4eOHOTro mpoliecca

B ycnoBusix M-cpensl yuuTenb COCpeIO0TOUNBAETCS Ha!

— (hOpMHUPOBAHUU KPUTHUECKOTO MBILIUICHUS — OOYUYEHUU yUalllUXCsl aHAIHU3Y U
npoBepke uHdpopmaiuu, reaepupyemoit MU;

— pasButuu SOft skills — smmarus, kommyHuKalvs1, KOMaHHas padoTa;

— SMOLIMOHAIBHO-IICHHOCTHOM HAIOJIHEHUHU — TOJIBKO YEJIOBEK MOXKET NEPENATh
KyJIbTYpHOE 3HaYEHUE U SMOLIMOHAIBHYIO TITyOUHY PYCCKOTO SI3bIKa U JIUTEPATYPHI.

3.2. BbI30BBI ¥ pHUCKH ucnons3oBanusa M

Hecmotpss Ha Bce mnpeummymectBa, BHeapenue MU conpsbkeHo ¢ psaom
CEPBE3HBIX BBI30BOB:

— IIpobniema 3THKM U TIaruara: ucnoiyib3oBanue MW s reHepanuu roToBbIX
COYMHEHHI CTaBUT BONPOC O MOJIMHHOCTH aBTOPCTBA U OOBEKTUBHOCTH OLICHKHU.

— HudpoBoe HepaBEHCTBO: HEPABHBIM JOCTYIl K MHTEPHETY M COBPEMEHHBIM
rajpkeTaM MOXKET YIUIyOUTh pa3pblB MEKY YUaIlIUMUCS.

— KauecTBo 00paTHOM CBSI3U: aNrOpPUTMBI [I0OKAa HE BCErza CIIOCOOHBI YJIOBUTH
KOHTEKCT U CTUJIMCTUYECKUE TOHKOCTH, OCOOCHHO IPU aHAINU3€E XYJI0’)KECTBEHHOT'O
TEKCTa, 4YTO TpeOyeT NpPOBEpPKH CO CTOpOHBI menarora. Kommanuu Bce waiie
UCTIOJB3YIOT HEHPOHHBIE CETH MJisi OBICTPOro aHajlu3a PHIHOYHBIX H3MEHEHUN U
aJanTaldd KOHTEHTA NOJ 3alpOChl ayAUTOPHUH. B 3TOM KOHTEKCTE BaKHA rPpaMOTHAs
uHTerpanus. PyKoBoauTensiM CTOUT 3apaHee mpopadaThiBaTh BOIPOCH 0€30MacHOCTH
JAHHBIX U NIPAB HA MHTEJJIEKTYalbHYI0 COOCTBEHHOCTb.

Enie onuH TpeH - 3T0 NosIBJIEHUE BCe 00JIee CaMOCTOSITENbHBIX CUCTEM, KOTOPBIE
MOTYT BBIMIOJHSATH CJIOXKHBIE 3a/layd 0€3 HEeMOCPEACTBEHHOTO KOHTPOJIS YeJOBEKA.
Takue TeXHOJOTUM OCOOEHHO BOCTpeOOBaHBI B c(hepe JOTUCTUKH, TPOU3BOJICTBA U
oOcnyxxkuBaHusi kiueHToB. Kpome toro, MU wucnonp3dyercs B oOpa3oBaHUH,
IPaBOOXPAHUTENBHBIX OpraHax, Hayke U JApyrux cdepax. HHTemnexTyalibHbIe
CUCTEMBbl MOTYT NOMOYb YYEHHMKaM M CTYyJIEHTaM B OOYYEHHH, a TaKXkKe YIy4IIUTh
KayeCcTBO HAay4YHbIX McCiel0BaHni. OJTHAKO NCKYCCTBEHHBIN MHTEIIEKT MOXKET CTaTh
HOJIE3HBIM JUISI MUCBMEHHOCTU. VICKYCCTBEHHBIN HMHTEIEKT TaKXKe MOXKET OBbITh
MHCTPYMEHTOM Da3BUTHUS NMUCbMEHHOM peud. OH MOMOraeT HaXOJIWUTh OLIMOKU B
TEKCTaX, MPaBUIBHO (POPMYIHPOBATH MPEJIOKEHHS U pacIIMpsieT CIIOBapHBI 3arac.
HcKyCCTBEHHBIM HMHTEIJIEKT MOXKET IOMOraTh TEM JIFOASM, KTO CTaJKUBAJICA C
TPYAHOCTSIMU TIPU HAMMCAHUM pPabOT, MOMOras MPaBUIBHO H3JIOXKUTh MBICIA U
ucnpaBuTh OMMOKKU. Tak, JoAM Hay4yaTCs CTPYKTYpUPOBAHHO MHCATh U COOJIOIAThH
BCE HOPMBI S13bIKa. VICKyCCTBEHHBIN MHTEIUVIEKT — 3TO BCETO JIMIIb HHCTPYMEHT B pyKax
moaei. OH Takke MOXKET ObITh MOJIE3HBIM, KaK U HECTU BpEJ; TJIABHOE TO, KaK Bbl UM
noyb3yerecb. MHOIME HAayyHbBIE CTaTbW, JOKJIAJbI, JIMTEPATypHBIE MPOU3BEACHUS
IALIYTCS C MOMOIIBIO UCKYCCTBEHHOIO MHTEIUIEKTa. Korga Mbl ctapaeMcst 3aMEHUTD
IIACBbMEHHYIO KYJIbTYPY HCKYCCTBEHHBIM UHTEIUIEKTOM — 3TO BEJET K aerpaaanuu. Ho
€CJIM HCIIOJB30BaTh HOBBIE TEXHOJOTMM B BHJE BCIIOMOIaTEIbHOIO pecypca, 3TO
MOXET MPUBECTU K PA3BUTHIO MUCbMEHHOCTH. CTOUT OMHHUTH, YTO UCKYCCTBEHHBIN
WHTEJUIEKT HE SIBJIAETCS MPSAMOM Yrpo30M I NMUCbMEHHOM KyJbTypbl. OH JMIIb

CO034a€T HOBBIC BO3MOXHOCTH 1OJd HacC. HMcnonbp30BaHME HOBBIX TEXHOJIOTHU
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MPAaBUJIBHO MOXET CTaThb HOBBIM HA4YajaoM JJis MUCbMEHHOCTH. VICKyCCTBEHHBIN
WHTEJUICKT - 3TO 3€PKaji0 YEJIOBEUECKON KYJIbTYPHI.

PesynpraTel. Takum  oOpa3oM, TMPOBEICHHBIM aHAIM3 IIOKa3aj, dYTO
VUCKYCCTBEHHBIM HWHTEIUICKT SBJSIETCA HE TMPOCTO OYEPEIHBIM TEXHUYECKUM
CpPEACTBOM, a MOIIHBIM HWHHOBAIIMOHHBIM METOJIOM, CIIOCOOHBIM KapJAUHAIHHO
M3MEHUTD MPOIECC MPEIogaBaHms PyCCKOTO s3bIKa 1 auTepaTypbl. U obecneunBaer
BBICOKHMM ypOBEHB MEPCOHAM3AIMN 00yYeHHS, aBTOMATU3UPYET PYTUHHBIC 3a]]a4 U
OTKPBIBAET HOBBIE BO3MOXXHOCTH JJISI Pa3BUTHUS KOMMYHUKATHUBHBIX U TBOPYECKUX
KOMIIETEHIMM  y4yamuxcs. Pa3BUTHE MCKYCCTBEHHOrO HMHTEIJIEKTa  JIOJDKHO
MPOUCXOAUTh B TECHOM CBA3M C OSTUYECKUMH, IIPABOBBIMH W COLUAIBHBIMU
HopMamu.BaxxHo BbIpaOOTaTh 4€TKHE TpaBUIa W MEXaHU3MbI KOHTPOJIS, KOTOPHIC
OynyT o0ecreunBaTh MPO3PAYHOCTh, OTBETCTBEHHOCTh U O€30MaCHOCTh MPHU CO3JaHUU
W WCIOJIb30BAHUMA WHTEJUICKTYalIbHBIX CHUCTEM. TOJIBKO TIPM TaKOM MOAXOJE
MCKYCCTBEHHBI MHTEIJIEKT CMOXKET CIY>KUTh BO 0JIaro 4ejIoBEYECTBA, CIIOCOOCTBYS
VIYYIICHUIO KA4E€CTBA KU3HHU, YCTOMUYUBOMY PA3BUTHIO U COXPAHECHUIO YEJIOBEUECKUX
LIEHHOCTEM.

['maBHBIN BBIBOJ 3aKiIHOYaeTCs B TOM, YTO MaKcUMalibHas S()(PEKTHBHOCTH
JOCTUTACTCS HE MPU 3aMEHE YUUTENIsl MAIlTMHOM, a Ipu ux B3aumoaeiicteun. MU 6epet
Ha ceOs1 QYHKIIMY TUATHOCTHKHU M aJIallTallK, OCBOOOK 1asl Ie1arora /sl BBITOJTHEHUS
€ro TIJIaBHOH MHCCHM — BJIOXHOBJISITh, (OPMHUPOBATH IIEHHOCTH, pPa3BUBAThH
KPUTHUYECKOE MBIIIUICHUE U TIEpeaBaTh JIIOOOBH K SA3bIKY U JIUTEpATypeE.

[lepcriekTBBl  JadbHEWIIUX  UCCIAEAOBAHUM  CBSI3aHBI €  pa3pabOTKOMU
WHTETPUPOBAHHBIX IIATHOPM, KOTOPHIE MO3BOJSAT YUUTEIIO JIETKO KOHCTPYUPOBATH
o0pa3oBaTeIbHbIH KOHTCHT, OCHOBAHHBIM Ha JaHHbIX MM-muarHocTuku, a Takxke C
CO3/IaHUEM ASTUYECKUX PAMOK M METOAMYECKUX PEKOMEHIAIUN s 0e30MacHOro
WCTIOJIb30BaHUs T€HEPATUBHBIX MOJICJIEH B TyMaHUTapHOM 00pa3oBaHuu. B koHEUHOM
cuere, UM nosmkeH Ciy>XUTh HHCTPYMEHTOM (OPMHUPOBAHUS TPAMOTHOM, MBICIIAIIEH
¥ TBOPYECKON JTUIHOCTH, CBOOOJIHO BIIAJICIONICH PYCCKUM SI3BIKOM.
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PA3BPABOTKA AJTIOMUHUEBOT'O TOPOIIKA JUISI AJJIMTUBHBIX
TEXHOJIOTUH KAK DJIEMEHT CTUMYJIUPOBAHUSI
HHHOBAIIMOHHOM M YKOJIOT'MYECKOM IOJINTUKHU B
MPUTPAHUYHBIX PETUOHAX

AreeBa Mpuna AnekcanapoBHa
Qunancosuviii ynusepcumem npu llpasumenvcmee Poccuiickoii @edepayuu
Mockea, Poccus

Annomayus: CTaThsd pacCMaTpUBAET Pa3padOTKY U MPOU3BOACTBO aTFOMUHUEBBIX
MOPOIIKOB ISl aJJUTUBHBIX TexHoJorui (3D-meyaTu MeTamuioM) B KOHTEKCTE
CTUMYJIUPOBAHUS WHHOBALlMOHHOTO pAa3BUTUS M DSKOJIOTMUECKOW IOJUTHKU B
npurpannyHeix pervoHax Poccum m Kaszaxcrana. OOOCHOBBIBae€TCs, YTO CO3/IaHUE
COBMECTHOI'O Hay4HO-IPOM3BOJACTBEHHOIO KJIacTepa B 3TOH cdepe cnocoOHO CcTaTh
IpalilBEpOM TEXHOJOTMYECKOIO0 CYBEPEHHUTETa, OOECHEeUUTh HMIIOPTO3aMEIIECHUE
KPUTUYECKUX MaTEpPHAIOB W CO3JaTh OCHOBY JUIS «3€lI€HON» TpaHchopmauu
IIPOMBIIUIEHHOCTH B MAKPOPETHOHE. AHAIM3UPYIOTCS CYLIECTBYIOLINE MPEIITOCBIIKH,
TEXHOJIOTUYECKUE U SKOHOMUYECKHE BBI30BBI, a TAKXKE MPEIJIAratoTCs KOHKPETHBIC
yTH peaIN3aliy TaHHOW MHUIIUATHBBI.

1. [ToTennman npurpaHuybs Kak rmiaTHopMbl ISl TEXHOJIOTHUYECKOTO PhIBKA

Pocculicko-ka3zaxcraHckass TpaHUIA, NPOTSHKEHHOCTBIO OKOJIO 7598,6 Kw,
ABJISIETCSI CAMOM IJTMHHOM HEMpPEephIBHOM CyXOImmyTHOM rpanuueil B mupe. I[lo obe eé
CTOPOHBI PACIOJIOKEHBI AECATKA PETMOHOB, 00Pa3yOIIMX 0OIUPHOE SIKOHOMUYECKOE
U KYyJbTYpPHOE MPOCTPAHCTBO. B yCIOBHUSX TIJIOOANBbHBIX BBI30BOB, BKIIFOUAIOIIMX
HEO0OXOAMMOCTh TEXHOJOTMYECKON HE3aBUCUMOCTH M TNepexofa K YCTONYMBOMY
Pa3BUTHIO, 3TO MIPUTPAHUYBE U3 NTepUDEPUU MOKET TPAaHCHOPMHUPOBATHCS B MOLIHBIM
WHHOBAIIMOHHBIN MOJIUTOH.

AnnutuBabie TexHosnoruu (AT), wim npomsbinuieHHas 3D-medats Meraniamu,
NPU3HAHBI OJIHUM W3 KJIFOUEBBIX HAMpPABICHU HOBOM MPOMBIILICHHOW PEBOJIIOIHUU.
OHM TO3BOJSAIOT CO3/1aBaTh JETAdM CJIOXKHEHIIMX TeOMETpUYECKUuX (opm,
HEJOCTYMHbIE ISl TPAAULMOHHOIO MPOU3BOJCTBA, YTO NPUBOAUT K CHUKEHUIO
MaTepUaloEMKOCTH, Beca H3JEIUN W COKPAIICHUIO IMPOM3BOACTBEHHBIX ILIMKJIOB.
Cepauem 3T0oro mpouecca sBISIOTCS METAJUIMYECKUE MOPOIIKH, Ka4eCTBO KOTOPBIX
onpenensieT CBOMCTBa KOHEYHOU mpoAyKIuu. Cpeld HUX aJlOMUHUEBBIE MOPOIIKH,
OJiaroiapsi COYETaHUIO JIETKOCTH, MPOYHOCTU U KOPPO3HUOHHOM CTOMKOCTH, 3aHUMAIOT
BEIylllee MECTO B TaKHMX OTpacisiX, Kak a’poOKOCMHYEcKasi, aBTOMOOWJIbHAs U
AHEPreTUYECKas MPOMBIIIIIEHHOCTD.

Onnako poccuiickuii pblHOK AT wucropudeckn 3aBucesl OT HMIOpTa
obopynoBaHusi U MarepuayiioB. Eié Heckonabko JeT Hazaa 10 67% mnoTpediisieMbix
METAJJIONIOPOIIKOB BBO3WJIOCH U3-3a pyOexka, B OCHOBHOM wu3 [‘epmanuu wu
BenukoOputanun. B 3TUX ycnoBusix pa3BUTHE COOCTBEHHOTO IPOU3BOJICTBA
QTIOMUHUEBBIX TOPOIIKOB, OTBEYAIOIIMX CTpPOrUM TpeboBanusMm 3D-medatu
(chepuueckas hopma, onpenenEHHbIN PPaKITMOHHBINA COCTaB), CTAHOBUTCS HE ITPOCTO
HPKOHOMUYECKOM 3adaued, a »JIIEMEHTOM CTpaTernyeckoi Oe30macHOCTH U

TCXHOJOI'MYCCKOTO CYBECPCHUTCTA.
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Ilenp nmaHHOW CTaThM — IIOKA3aTh, KaK KOHLEHTpauus ycwmmi Poccun n
Kazaxcrana Ha cO3JaHUM TMOJHOTO LUKJIA MPOU3BOACTBA AJFOMHUHUEBBIX MOPOIIKOB
st AT B NpPUTrpaHUYHBIX PErMOHAX MOXKET CTaTh KaTAJIW3aTOPOM KOMIUIEKCHOTO
WHHOBAIIMOHHOTO ¥ SKOJOTUYECKOTO Pa3BUTHUS BCEM NPUTPAHUYHON 30HBL.

2. CoBpeMEHHOE COCTOSIHUE U MPEANIOCHUIKA JIJIsl COTPYIHUYECTBA

2.1. Poccuiickuii ppIHOK aAIMTUBHBIX TEXHOJOTUM U METAINIMYECKUX MOPOIIKOB:
JIBH)KEHUE K UMIIOPTO3aAMELIEHUIO

Poccuiickuit peiHOk AT nuHaMU4HO pa3BUBAeTCs, €ro 0OBEM OLIEHHWBAETCS B
nopsake 6 wiupn pyOneit. HabGmiomaercst ycTOMYMBBIA TpeHA Ha CHIXKEHHE
3aBUCUMOCTH OT umnopTa. Ecim B 2017 roxy 10151 HIMIOPTHBIX TOPOLIKOB COCTABIISIA
ok0JI0 67%, TO K HacTosIEMY BPEMEHM OHA CHWXKAETCS Onaroaaps akTUBH3ALUU
OTEUECTBEHHBIX MPOU3BOIUTENEH

KitoueBbiMu urpokamu sBIsIFOTCA rockopriopanuu  (Pocatom, Pocrtex) wu
KpynHbIe npombiiuieHHbIe xouauuru. Tak, PYCAJI pa3pabotan u BbIBENT Ha PHIHOK
JUHENKY alIOMUHUEBBIX MOpouIkoB moj Openaom PC, mpennaras He TOJIBKO
MaTepUaibl, HO U KOMILUIEKCHBIE TE€XHOJOTMYECKHE PEUICHUS MJIA IeYaTH ACTAJICH.
Pocatom wuyepe3 cBou mnpeanpusitus (Hanpumep, «LlenTporex», UYenerkuit
MEXaHUYECKUMH  3aBOJI) AKTUBHO  HApallMBAeT  IPOM3BOJICTBO  THUTAHOBBIX,
AKAPOMPOYHBIX U JPYTUX METAIMYECKUX MOPOIIKOB, IIAHUPYS YBEIHMUYUTh EMKOCTb
peiHKa 70 2 mupA pyouser k 2030 roay. BaxkHbIM HaydyHBIM JOCTHXKEHHUEM CTalia
pa3paboTka NmepBO MapTHUU ATIOMHUHUEBOrO moponika s 3D-nedatu B YpalibCKOM
dbenepansHoM yHuBepcutere (YpdVY), mnokaszaBiias KOHKYPEHTOCHOCOOHOCTH €
3apyOeKHBIMU aHAJIOTaMU

2.2. lloTeHIMan Ka3axXCTAaHCKOM CTOPOHBI M JIOTUCTUYECKHE MPEUMYIIECTBA
MIPUTPAHUYbS

Kazaxctan o0nazaer 3HAYUTEIBHBIMH CHIPHEBBIMH PECYpPCAMH, Pa3BUTOU
META/UTyprudeckod  06a30if W pacTymuMm  HHTEpecoM K  IudpoBU3aALUU
IpOMBIIUIEHHOCTH. COo3/1aHie TPOU3BOICTBA BBICOKOTEXHOJIOTUYHBIX aJTFOMUHHUEBBIX
HOPOILIKOB CTAaHET JIOTUYHBIM IIarOM BBEPX IO LIEMOYKE JOOABICHHON CTOUMOCTH JIJIst
Ka3aXCTAHCKOM IBETHOM METAJLTYPTHUU.

WNudpacTpykTypa npurpaHudbs CO3AaET YHUKAIbHbBIE YCIOBUS I KOOTIEPALlUH:

['ycras ceth TpaHcOpTHBIX KOpuaopoB: Ha rpanuiie pyHkimonupyet 51 myHKT
mpormycka (20 >xene3HomopoXHBIX U 30 aBTOMOOWJIBHBIX), YTO OOECIEeYMBACT
BO3MOXHOCTH JUIsl HaJaXMBaHUS YCTOWYUBBIX MPOU3BOACTBEHHO-JIOTUCTHUYECKHUX
LEMOYEK.

Hanuune HayuHbIX M 0Opa3oBaTenbHbIX LEHTPOB: KiroyeByr0 poJjib MOTYT
ChIrpaTh MPUTPAHUYHBIE POCCUUCKHE YHUBEPCUTETHI (B pEruoHax, rpaHUYyalIuX C
KazaxcTtaHoMm) 1 ux Ka3axCTaHCKHUE MAPTHEPBHI.

CornacoBanHass mpaBoBasi 0a3a: J[lelictBue poroBopoB B pamkax EADC
YIOPOIIAeT JBUKEHHE TOBApOB, KamuTajga U pabodyeil CUIIbl, YTO KPUTUYECKU BaXKHO
JUISL CO3/IaHHSI COBMECTHBIX MPEATPUATHI.

Takum 00pa3oMm, CKJIaIbIBA€TCA CHUTyallusi, KOTJa POCCUMCKUN OMBIT B
pazpabotke AT U MOPOUIKOB BCTPEYAETCS C Ka3aXCTAHCKUM PECYPCHBIM U
INPOMBINIJICHHBIM MOTEHIMAJIOM Ha TEeppPUTOpHUH, obOlajaroneil HeoOXoauMon

UHQPACTPYKTYPO JUis INTyOOKON MHTETPALIUU.
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3. IHHOBaIIMOHHBIN U KOJIOTUYECKUI CHHEPTeTUYECKUH 3P PeKT

Pa3BuTHne knactepa mo mpou3BOACTBY AJIFOMHUHHMEBBIX MOPOWIKOB 1yt AT mact
MYJIbTUIUTAKATUBHBIN 3QPEKT B IBYX KITIOUYEBBIX chepax.

3.1. CTumynupoBaHUE NUHHOBAITMOHHON 3KOCHUCTEMBI:

1. TexHonormueckuii cyBepeHUTET: COBMECTHOE IPOM3BOJCTBO KPUTHUECKU
BAJKHBIX MAaTEPUAJIOB CHU3ZHUT 3aBUCUMOCTD OT HEJIPY>KECTBEHHBIX ITOCTABOK U CO3/1aCT
OCHOBY JIJIS pa3BUTHUSI COOCTBEHHOTO MapKa MPOMBIIIICHHBIX 3D-pUHTEPOB.

2. Co3naHue BBICOKOTEXHOJIOTHYHBIX paboumx MecT: BO3HHKHYT HOBBIE
TpeOOBaHUs K WHXKEHepaMm-marepuanoBeaam, TexHojoram AT, cnemuanucram 1o
mudpoBomy mnpoektupoBannio (CAD/CAM), 4TO CTUMYIHpPYET MOACPHU3AIUIO
00pa30oBaTENbHBIX IPOrPaMM B PETHOHAIBHBIX By3aX.

3. Pa3zButue cmexHbIx oTpacieii: Cpoc Ha KOHEUHbIE U3/ U3 aTFOMUHHEBBIX
MOPOIIKOB MOJCTErHET WHHOBAallMM B ABHACTPOEHUU (JIETKHME KOMIIOHEHTHI),
aBTOMOOMJIECTPOEHUH, METUIIHE (OMOCOBMECTUMbIE UMIUIAHTAThI) U SHEPTETUKE.

3.2. Peanu3zanys IPUHIUIIOB «3€IEHOW» IKOHOMUKHU:

1. CHmxenue yriaepoJHOro ciefa: AJJAUTUBHOE ITPOU3BOACTBO IO CBOEH CYTH
ABJISIETCSI MEHEE OTXOJHBIM (MaTepHua UCTojb3yeTcs mpaktuuecku Ha 100% B 1ukiie
neyaTtv), dYemM CyOTpakTUBHbIe MeToabl (¢pe3epoBaHue, TodeHue). Jlérkue
ATIOMUHUEBBIC JIETAIA B TPAHCIIOPTHOM CEKTOPE BEIYT K AKOHOMHUH TOIUIMBA W
CHIKEHHIO BHIOPOCOB.

2. DddexTrBHOE UCTONIB30BaHUE pecypcoB: [Ipon3BOACTBO MOPOIIKOB MOKET
OBbITh TOCTPOEHO HA MNPUHLMMAX IUPKYJISIPHON SKOHOMUKH C MCIHOJIb30BAaHUEM
AJFOMUHHUEBOIO JIOMa M OTXOJI0B TPAIULIUOHHBIX TPOU3BOICTB.

3. DKONOrus MPUTrPaHUYHBIX TEPPUTOPHI: BHENpEHNE YNCTBIX, MATOOTXOIHBIX
aJUTUBHBIX TPOU3BOJACTB OYAET CIOCOOCTBOBATh YIYUYIIEHHUIO HSKOJIOTHYECKON
00CTaHOBKH B pETMOHAX, 1€ 3a4aCTYIO0 COCPEIOTOUYEHBI TPAAULIMOHHBIE JOOBIBAIOLINE
U TiepepadaThIBAIOITUE MPEINPUSATHS C BBICOKOW aHTPOTIOTEHHOM HArpy3KOH.

4. ITpakTUuecKue mard 1 MEXaHU3Mbl peain3aluuu

Jlnisg mepeBosia JaHHOW KOHLIETIIUHU B NMPAKTUYECKYIO IUIOCKOCTh HEOOXOAMMa
[OCJIEOBATENbHAS PEeATU3ALMS CIEIYOLIIUX MEp:

1. ®opmupoBanue koHcopimyMa. MHULIMAUIO MpoeKTa JOHKHBI B3SITh Ha ce0s
Belylue WUrpoku: ¢ poccuiickoit croponsl — PYCAJL, Pocarom, Yp®V; c
Ka3aXCTaHCKOW — HAIlMOHAJIbHbIE KOMITAHUMU I[BETHOW METAJLUTYPTHH M TEXHOIAPKHU.
Hens — co3manue coBMmectHoro npennpustus (CII) ¢ pacnpenenéHHbIMU
KOMITETEHITUSIMHU.

2. OrmpeneneHre JOKAaMM W CO3/laHMEe HHPPACTPYKTYphbl. ONTHUMaIbHBIM
NPEICTaBIIACTCS Pa3MEIleHUE MTPOU3BOACTBEHHBIX MOIIHOCTEH B HEMOCPEICTBEHHOM
0JIM30CTU OT TpaHUIlbl, HAIPUMEDP, B OAHOW W3 CIELMAIBHBIX SKOHOMUYECKUX 30H
(OpenbOyprckas, Yensounckas, Kocranaiickas, CeBepo-Kazaxcranckas o01acTtu), C
JIOCTYTIOM K JKEJIE3HOAOPOKHBIM Y3JIaM M IyHKTaM Iponycka (Hampumep, « Tpounk-
Kaiipax» unu «lletyxoBo-Kana Xomn»).

3. ®unaHcupoBaHue u mnoxajepxkka. I[IpoekT MoxeT mpeTeHa0BaTh Ha
copuHaHCHpOBaHUE U3 MEXTocyAapcTBeHHBIX (poHn0B EADC, poccuiickux mporpamm
pPa3BUTHUS MEPEAOBBIX TEXHOJOIMH, a TAKXKE WHCTUTYTOB PAa3BUTHA OOOMX CTpaH

(BOB.P®, «KazaxcTanckuii HHHOBAIIMOHHBIN (OHI).
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4. Pa3Butne kaapoBoro moreHnuana. Ha 6aze mpuUrpaHUYHBIX YHHBEPCHUTETOB
(HOYpl'Y, OpenbOyprckuii  rocynuBepcuteT, KocraHalickuii  peruoHaJIbHbBIN
YHUBEPCUTET U JAP.) HEOOXOAUMO CO3/IaTh CETEBbIE 00pa30BATENILHBIE TPOrPAMMBI 110
aJAUTUBHBIM TEXHOJOTUSM M MAaTEPUAJIOBEICHUIO, OPUEHTUPOBAHHBIE HA KOHKPETHBIE
NOTpeOHOCTH Ki1acTepa.

5. Pa3paboTka eauHbIX cTaHnapToB. B pamkax texnudeckux komutetoB EADC
HEO0OXO0IUMO YCKOPUTH pa3pabOTKy U TapMOHHU3AINIO CTAHAAPTOB HA METAJITNYECKUE
nopotiku 1jist AT, 4TO yIpOCTUT BBIXOJ MPOYKIIMU HA OOIIUNA PHIHOK.

PazpaboTka M MNPOU3BOACTBO ANOMUHUEBBIX MOPOILIKOB ISl aJJIUTHUBHBIX
TEXHOJIOTUHA B POCCUMCKO-Ka3aXCTAHCKOM IIPUIPAHUYBE — ITO HE Y3KOOTpacieBas
3a71a4a, & KOMIUICKCHAsI MEXKTOCYJIapCTBEHHAsI MHUIIMATUBA, HAXOASAIIASACS HA CTBIKE
CTPAaTETHUYECKUX MHTEPECOB JABYX cTpaH. (OHa HanpsMyK OTBEYAET LIEJISIM
TEXHOJIOTUYECKON HE3aBUCHUMOCTH, MMIIOPTO3aMENIECHUS " CO3/1aHus
BBICOKOTEXHOJIOTUYHOTO 3KcropTa. (OIHOBPEMEHHO OHA MPENaracT MOJIEIb
«3eNEHOW» WHAYCTpUAIHM3AIMK JUISI  OOIIMPHBIX MPUTPAHUYHBIX TEPPUTOPHUIA,
CIIOCOOHYIO CTaTh MPUMEPOM YCTOMYHMBOTO pa3BuTHs. Peanmusamus 3Toro mpoekrta
noTpedyeT MOTUTUIECKOMN BOJIU, CKOOPIUHUPOBAHHBIX MHBECTHUIINI U TECHON Hay4YHO-
IIPOMBIIIEHHON Koormepaiuu. OaHako MOTeHIMadbHas oTaada — GOpMHUpPOBaHUE
HOBOTO KOHKYPEHTOCIIOCOOHOTO TEXHOJIOTHYECKOTO KJlacTepa B CaMOM IIEHTpE
EBpazun — ¢ 1uXBOM ONpaBAbIBACT MPUIIATAEMbIE YCUIUS U 3HAMEHYET IepPexol OT
CBIPEBOM MOJEIN Y3KOHOMHUYECKOTO B3aUMOJAECHCTBUA K MAPTHEPCTBY, OCHOBAHHOMY
HA 3HAHUSIX U UHHOBAIIUSX.
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Abstract. This study examines contemporary methods for enhancing indoor
environmental comfort using energy-efficient wall envelope systems. External wall
structures are treated as dynamic components influencing both heat transfer and
thermal stability inside buildings. Special attention is devoted to adaptive solutions
featuring air layers, which enable partial regulation of thermal behavior under varying
climatic conditions. Recent international research, together with Kazakhstan’s
regulatory requirements, is analyzed to identify gaps and opportunities. Findings
highlight the importance of region-specific adaptive wall systems for sharply
continental climates and outline directions for future research in energy-efficient
building design.

Key words: indoor microclimate, energy efficiency, wall envelope structures, air
layers, thermal insulation.

1. Introduction

In the pursuit of sustainable construction, enhancing energy efficiency in
buildings has become a top priority. External wall envelope systems play a crucial role
in regulating indoor thermal conditions, influencing both comfort and energy
consumption [1]. Traditionally perceived as static barriers, modern walls now integrate
multifunctional roles, including heat regulation, moisture control, and interaction with
adaptive systems [2]. Indoor microclimate characteristics—air temperature, relative
humidity, and ventilation—are directly affected by the thermal performance of wall
structures [3]. Inadequate thermal insulation can lead to increased energy usage,
discomfort, and moisture accumulation within walls. These issues are particularly
significant in sharply continental climates, such as those found in Kazakhstan, where
temperature fluctuations can be extreme and seasonal heating demand accounts for up
to 60-70% of annual energy consumption [13]. As a response, research has shifted
toward adaptive, energy-efficient wall envelope systems capable of adjusting thermal
performance in accordance with external conditions. Air layers embedded in wall
assemblies have emerged as an effective method for controlling heat transfer and
enhancing indoor thermal comfort [10]. This paper aims to review these modern
approaches, emphasizing solutions suitable for Kazakhstan’s climate and highlighting
regulatory considerations.

2. Methodology

The research methodology is based on a systematic review of both domestic and

international scientific publications, covering thermal performance of building
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envelopes, adaptive wall solutions, and energy-efficient construction materials. A
comparative analysis of relevant regulatory documents, including national and
international standards, was conducted to identify gaps and best practices. Key
analytical methods included synthesis of experimental data, evaluation of dynamic
thermal performance, and assessment of air-layer functionality in wall systems.

Table 1 — Comparative Analysis of Wall Systems Including Seasonal and Economic Data

Wall Type | Material Thickness A R Heating Cost CO2
(mm) (W/m'K) | (m*>K/W) | Energy Savings | Reduction
kWh/m?/yr | (%) (%)

Solid brick | Clay brick 510 0.81 0.63 210 0 0
wall
Insulated Brick + 510+100 0.32 1.97 120 43 42
brick wall mineral

wool
Adaptive Brick + air | 510+50+80 0.28 2.09 102 51 50
wall gap +

insulation
Adaptive + | Brick +air | 510+50+80+20 | 0.25 2.20 95 55 53
PCM gap +

insulation +

PCM
High- Brick + 510+50+80+20 | 0.22 2.30 90 57 56
performance | insulation +
composite ventilated

cavity +

PCM

3. Role of Wall Envelope Structures in Indoor Microclimate Formation

External wall envelope systems function not only as protective barriers but also
as active components influencing heat flow, moisture transfer, and thermal inertia [4].
Walls with inadequate thermal resistance often result in higher heat losses, lower
internal surface temperatures, and risk of condensation, negatively affecting both
occupant comfort and material longevity [5].

Energy-efficient walls mitigate these issues by stabilizing indoor temperatures
and reducing heating and cooling loads. They contribute to creating a more comfortable
and healthy indoor environment while optimizing energy performance. In continental
climates, walls must also account for rapid temperature fluctuations and long heating
seasons, making thermal inertia and adaptive features particularly valuable [13].

4. Adaptive Wall Systems with Air Layers

Adaptive wall systems incorporate features such as air cavities to enhance thermal
performance. These air layers act as additional insulation, reducing heat transfer
through both conduction and convection. Depending on design, air layers can be non-
ventilated, slightly ventilated, or fully ventilated [6]. Fully ventilated cavities,
commonly used in curtain-wall and fagade systems, allow controlled airflow, which
aids in moisture removal and temperature regulation [11].

Recent research highlights the effectiveness of adaptive systems in maintaining
thermal stability under fluctuating external temperatures. Combining air layers with
reflective or phase-change materials further enhances energy efficiency and comfort
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[12]. However, most designs are optimized for temperate climates, and adaptations are
needed for regions like Kazakhstan, where climate conditions are more extreme.

5. Regulatory Framework

In Kazakhstan, thermal protection and indoor comfort requirements are
established by national building codes (SNiP and SP RK standards) [14], [15]. These
regulations define minimum thermal resistance and indoor temperature/humidity
ranges. However, they predominantly address static conditions and do not fully account
for adaptive wall systems.

International standards, including EN I1SO 6946 and EN I1SO 13790, increasingly
consider dynamic thermal performance and life-cycle energy evaluation [6], [7].
Integrating these approaches into national codes would support broader adoption of
adaptive energy-efficient walls and improve building performance in sharply
continental climates.

6. Results

Analysis indicates that energy-efficient and adaptive wall systems significantly
enhance indoor thermal comfort. Walls with air layers reduce heat losses, stabilize
indoor temperatures, and improve energy efficiency [8], [9]. Adaptive walls also offer
flexibility for climate-responsive building design, enabling adjustment to seasonal
variations and extreme temperature events.

Despite technological advances, regulatory frameworks lag behind current
research. There is a need for region-specific adaptations and experimental validation
to ensure that adaptive wall systems deliver optimal performance in Kazakhstan’s
climate.

7. Conclusion

Modern approaches to indoor microclimate management emphasize adaptive
energy-efficient wall envelope systems. For sharply continental regions such as
Kazakhstan, walls with air layers provide significant benefits in terms of energy
savings and thermal comfort. The integration of these systems into building design,
supported by updated regulatory standards and experimental validation, can
substantially enhance indoor environmental quality. Future research should focus on
optimization of adaptive features, material selection, and dynamic performance
analysis under local climatic conditions.

This study was supported by grant funding from the Committee of Science of the
Ministry of Science and Higher Education of the Republic of Kazakhstan
(AP26199493).
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Abstract.Resource adequacy evaluation and the decision-making process of
generation capacity expansion (GCE) are closely related and important for power
system planning. Without improved representations of the formulation of how the
adequacy metrics will be evaluated, the planning and investment models are limited in
their ability to assess power system performance under high intermittent renewable
penetration. This paper proposes a probabilistic GCE model with an analytical
formulation of adequacy indices evaluation to combine both probabilistic and
optimization techniques for optimizing installed generation reserve required to meet
ongoing resource adequacy standards. The analytical formulation relating adequacy
indices is constructed based on the cumulants and Gram-Charlier expansion. The
proposed method is validated by a case study. The proposed model possesses high
computation efficiency with desirable solution accuracy, and thus it can significantly
enhance the practicability of the GCE planning model in real power systems.

Key words. Capacity Valuation, Generation expansion planning, Renewable
energy integration, Resource adequacy, Power system reliability, Probabilistic
evaluation.

INTRODUCTION

Generation capacity valuation of electric power systems (EPSs) has become a
common framework for ensuring there is sufficient investment in new generation
capacity to meet ongoing resource adequacy (RA) standards [1-2]. It provides a tool to
keep pace with technological and economic changes in the electrical power system
without problems of oversupply of costly peaking capacity or the high economic and
political costs of load shedding. Targets of capacity to procure for future years by the
system planner are informed by the results of risk estimates of generation capacity
shortage [3-4]. The risk of shortages in generation can be reduced by increasing the
investment in generation and the operating cost of keeping installed capacity available.
However, overinvestment and high operating costs would be ultimately reflected in the
bill paid by the customer. On the other hand, underinvestment and low generation
reserve margins would lead to a low reliability offered to customers. Economic
efficiency generally necessitates balancing the benefits of reliability improvements
against the costs of providing additional reliability [5]. It is essential that generation
capacity expansion (GCE) models be configured to consider those variables that shape
the decision in sufficient detail to accurately decide which type of new generation is
best suited to the system for investment and construction with a predetermined level of
reliability [6-7].
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Assessing and ensuring RA is an important component of power system planning,
because the level of RA indicates long-term system reliability [8]. A power system is
considered to be resource adequate if it has sufficient resources to ensure that the system
runs at a sufficiently low risk of load-shedding events due to resource unavailability or
deliverability constraints. There are several adequacy metrics that have been used
historically to support generation capacity investment planning [9-10]. Most adequacy
metrics start from considering potential loss of load—when does it occur, how long
does it last, and what is the magnitude of impact? Loss of load probability has been in
use for a long time. A commonly accepted indicator for generation system reliability is
Loss of Load Probability (LOLP) in p.u. over a given time duration, or Loss of Load
Expectation (LOLE) in days over a year. Both LOLP and LOLE have been widely used
to quantify the amount of time that a load exceeds generation capacity and,
consequently, indicate the generation system's reliability [11]. These are the
fundamental indicators for which the constraint is imposed in generation development
planning. Numerous research projects have been carried out to develop the evaluation
tools and models with LOLP and LOLE as the main planning criterion [3,5,12]. On the
other hand, to assess the financial damage to customers due to supply interruption,
another reliability indicator is used. This is the Expected Energy Not Served (EENS),
which gives non-delivered energy in MWh/year. Specific unreliability costs, often
called Value of Lost Load (VOLL) in $/kWh, are then used to calculate reliability (or
outage) costs in $/year. Another common metric to indicate system reliability level is
planning reserve margin (PRM), which is often calculated as the difference between
total system resource capacity and expected annual peak load, divided by the expected
annual peak load. While the PRM metric does not inherently have a direct linkage with
probabilistic-based system load-shedding events, the PRM value can be informed by
probabilistic RA assessments.

Numerous factors influence the evolution of the system's adequacy. First, which
are RA metrics that have been used to support generation capacity investment planning
and the estimates of capacity to adequate? Second, appropriate statistical modelling
methodology for both available supply and demand statistics of the corresponding
stochastic process of capacity surplus/deficit (defining it as available supply minus
demand across time) is employed for evaluating the metrics. With the integration of
low-carbon generation technologies like wind and solar power in the system’s
generation mix, the inherent uncertainties have introduced new challenges in system
adequacy modelling or made existing challenges more pressing. The past practice for
assessing RA indices is based on the state model of generating units (GUs); a recursive
algorithm [10] can be used to create a capacity outage probability table (COPT). The
variation of electricity demand is usually modeled by either the daily peak load variation
curve (DPLVC) or the load duration curve (LDC). In renewable-integrated EPSs,
residual load duration curves (RLDC) can be used in which the hourly generation of
renewable technologies is deducted from the hourly power demand. Then, the COPT is
incorporated witha LDC, RLDC, or DPLVC load model to assess the adequacy indices.
The outage of components and renewable power uncertainty results in a huge number
of system states, which significantly increases the computation complexity. As the

number of variables and constraints grows, this practice becomes impractical.
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This paper presents a probabilistic GCE model with an analytical expression of
RA indices evaluation for reducing the computation burden associated with power
system capacity planning studies. The model allows us to consider renewable energy
resources such as solar and wind farms as options for expansion planning rather than
negative loads. The adequacy indices are expressed based on the cumulants and Gram-
Charlier expansion in Section 111, after Section I1, where the mathematical formulation
of the GCE model is presented. Section IV presents an example case study, and the
results are analyzed to address the objectives of the work. In Section V, conclusions are
drawn.
MATHEMATICAL FORMULATION OF THE GENERATION CAPACITY EXPANSION
MODEL
The GCE planning model provides a tool for ensuring there is sufficient
investment in new generation capacity to meet ongoing RA standards for future years
despite changes in demand patterns, the composition of the generation mix, and other
factors. Risk estimates of capacity shortage are dependent on the generating reserve
capacity above that needed for maximum load demand. The determination of the
required amount of the installed capacity reserve (ICR) to keep the risk of power
shortages below an acceptable level is an important aspect of power system planning.
The installed capacity considers the capacity that must be planned and constructed in
advance to provide for uncertainties in the forecast of demand growth, overhaul of
generating equipment and plant maintenance, and generation outages that are not
planned or scheduled. Therefore, the ICR requirement needs to be sized appropriately
by the cost/benefit analysis. There is a trade-off between reliability
(i.e., sufficient reserve margin) and economics. The objective is minimizing the costs
for the installation and maintenance of the reserve R and cost of lost load. The total
costs should be penalized by the resulting cost of the energy not served. The objective
of optimization problem for sizing the generation reserve R is expressed as follows:
Min (3(R) = cR + T(VOLL)EPNS(R)) OO 000oo00oom
where EPNS;(R) — expected of power not served on the time interval T for
example, a year, depending on the power reserve R = G — Lyqqx, determined at a given
yearly peak load L,.x; G- the value of the total installed generating capacity. VOLL is
a constant reflecting the value of loss of load cost and the c for the installation and
maintenance of the reserve R. Most often, the problem of choosing a reserve capacity
Is considered when assessing options for the development of EPS, where, in order to
improve the reliability of power supply to consumers, the optimal number of candidate
generation units n.,,,4 is determined in addition (to the existing generation units n,,.;s;)
of installed power units. In expansion stage, several feasible configurations of existing
and new units are established. Each feasible configuration has technical and non-
technical constraints, such as limitations on the number and capacity of new units, and
Is characterized by the total investment costs of new units. Each possible expansion plan
satisfying the constraints is evaluated by means of a cost function that is composed of
capital investment costs (V), fuel costs (F), operation and maintenance costs (O), and
the cost of the energy not served. The optimal expansion plan is defined by: Minimum
3; among all expansion plans i € £2;. The problem can be states as follows: Finding
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the optimal expansion plan (17 .4,4) for a power generating system satisfying the least
cost over the study period (e.g., 10 or 20 years), within constraints given by the planner.

The GCE analysis requires as a starting point the determination of alternative
expansion policies for the power system. If n; is a vector containing the number of all
generating units which are in operation in year T€ (2, for a given expansion plan, then
n; must satisfy the following relationship: This year's units must be last year's units
plus certain additions less certain retirements, plus number of candidate units added.

ny =nr_; + N7 exist — N7 retired T M cand [IVi € (2,

Where Ny gxises N1 retireq, aNd Nr conqare the vectors of committed additions of
existing units, committed retirements of units, candidate generating units added to the
system in year T for each configuration i. The ny ;s and Ny oireq are given data,
and nr 4,4 is the unknown variable to be determined which is called the system
configuration vector.

The optimum is evaluated in terms of minimum discounted total costs on the
length of the study period (total number of years). When the interval T is discrete (for
example, in the form of a set of hourly subintervals, the cost function is transformed to
this form:

Min (3,_ = Z (VT +FT +0T)

TENT )
+ z (VOLL,) 2 1, EPNS,(ny)), Vien,
TEQT teT
where 7, is the duration of the sub-interval t, and 2, and 2, are the set of
configurations and years, respectively. Tunnel constraints on the configuration vector
N1 cqna 1S IMposed so that every acceptable configuration must respect:

n(T)",cand < nT,cand < n%cand + AnT,cnad

where n? ..,.4is the smallest value permitted to the configuration vector
N7 canqg@nd ANy 44 IS the tunnel constraint or tunnel width.

The peak reserve margin constraint attributes a certain amount of capacity to each
resource that is assumed to be available for meeting the yearly peak load. The difference
between the yearly peak load and the installed generating capacity expresses the
smallest value of reserve margin, and if G (ny) is the installed capacity of the system in
the critical period of year T, the following constraint should be met by every acceptable
configuration:

(1 + bT)LT,peak = G(nT) = (1 + aT)LT,peak

which simply states that the installed capacity in the critical period must lie
between the given minimum and maximum reserve margins, a; and b, respectively,
above the peak demand Ly .4 in the critical period of the year T.

The reliability of the system configuration is evaluated by the GCE model in terms
of the LOLP index. This index is calculated for each period of the year and on an annual
basis. The average yearly LOLP is calculated as the sum of the periods' LOLP divided
by the number of periods. If LOLPrand LOLP; are the yearly and the periods LOLP,
respectively, every acceptable configuration must respect the following constraints:

53



LOLPr(ny) < LOLPF*, where LOLP{™** and

VT € Qr 5) LOLP;** are the maximum

LOLP,(n;) < LOLP"** Vt € allowable LOLP limit during period
T t and year T, respectively.

The LOLP and EPNS indices
are dependent on the generation by each plant for each period of the year, which is
estimated based on the availability of the plants/units, maintenance requirements, and
planning reserve requirements. The calculation of indices is a major impediment to the
optimization process. New methods need to be developed to compute the LOLP and
EPNS indices efficiently.

ADEQUACY INDICES ASSESSMENT PROCEDURE
In the problem of adequacy indices assessment, the system’s LOLP and
EPNS/EENS are usually calculated for a future expansion plans, and are usually
measured using statistics of the stochastic process of capacity surplus/deficit (defining
it as available supply minus demand across time). The LOLP; is defined as the
probability that the required load exceed the generation capacity at any arbitrary time
point t within the considered interval [0, T]. While EEN S expresses the expected value
of capacity shortfalls within the considered interval [0, T]. Mathematically, LOLP; and
EENS; can be expressed as follows:
LOLP;
=P{Z(t)<O0Vte[0,T]} (6)

1 T
== jo | OO

T
EENS; = E{Z(£)|Z(t) < 0Vt € [0,T]} = % j f 2(6) f(2(£))dz(t)dt
0 Jz(t)<o

where P denotes the probability of the event in the brackets, Z(t) is the power
balance function at time point ¢, and f;(z(t)) is the PDF of Z(t). Most of the
complexity in this problem come from devising appropriate statistical modelling for
power balance function.

Probabilistic generation capacity model

The power balance between generation and load observed at an arbitrary time or
period t € [0, T] can be expressed as follows: Z(t) = G.(t) + Gg(t) — L(t) VtE€
[0, T] where G.(t), Gg(t), L(t) are random variables (RVS) representing available
conventional generation, renewable generation, and required load, respectively.
GC (t) = Ginst,c - Gpl (t) - Gemg (t)1 GR (t) = Ginst,R - AGR (t) - SGR (t)! and
L(t) = Lt pear — AL(t) £ 8L(t), where G, and R;,s— installed capacity of
conventional and renewable generating system, respectively; G,;(t) and G, q(t)—
planned and unplanned outage capacity of generating units, respectively; Lt ,eqr—
annual peak load of year T; 6L(t) and 6R(t)— load and renewable powers forecast
errors, respectively; AL(t)— the load power deviation from the annual peak value;
and AR (t)— the renewable power deviation from the installed value.

The EPS load is considered as a random process and is represented by graphs
reflecting the cyclical nature of its changes (cycles: daily, weekly, monthly, and annual).
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Each of the graphs represents a sequence of relative power maxima of the next cycle in
the hierarchy (day = 24 hours, week = 7 days, month = 4 weeks, year = 12 months).
Other structures of load schedules are possible (maximum load schedules: a monthly
schedule consists of 30 daily maximum loads, or an annual schedule of 52-week
maximums; equivalent schedules: a day is represented by two or more load steps of
different durations). Based on the presented graphs, a load graph of maximum detail
can be constructed — the annual one consists of T =52 * 7 * 24 hourly capacities. The
lower-level interval can be different, for example: 15 minutes, 30 minutes, an hour, a
day, etc. The load L(t), which is a function of time, represents a random process [12],
where there is daily(AL,), weekly (AL,,), seasonal (monthly, AL,,,) and periodic cycles
of deviation o the load from the peak valueLy ., in the considered year T. In practical
calculations, it is assumed that these deviations are deterministic and proportional to
L1 peax as follows:

MY ={kb = LM /Ly max, w=1,...,52}000
v ={ky = Lpe/Lmex d =1,..,7}00000

w,d
e = {kpP? = Ly gn/L0%,d =1,..,24}000
Lt peare = max(Ly®); Lyt = rr\;gx(%x ;Lmar = n\;%x(LW,d,h)m

In this case, the resulting hourly load schedule (52 - 7 - 24 hour) is represented by
load factors {k,}:

L(t) = {kiLrpear, t =1, ..., T}

52 7 24
Yrwrwd bod
= LT,peak U U U(F o)

w=1d=1h=1
The presentation of the daily load schedule can be represented in the form of

additional generation, with a probability series {AG¥* = L% (1 — k¥%), p¥d},
prd = ¥ /24 where s = 1,...,S — is the number of the load invariance interval on
the daily schedule. The central moments can be obtained as follows:my? =
YAGYIpY;  p. =Y (AGYY — myd) p¥d;r =1,..,4and, consequently, the
cumulants {kas1 — kag 4} are calculated.

Planned maintenance schedule. The planned component of the power outage
Gy, (t) is one of the main factors that make us consider a random change in load and
conventional generation as a dependent random process, since, firstly, derived in repair
of the power unit cannot be put into operation until the end of repair work, that is, it
determines the composition of the generating system for the subsequent period, and
secondly, Gy, (t) is determined depending on the load schedule (repair work is planned
for the minimum load period). The chronological dependence of scheduled repairs of
generating units on the annual load schedule determines the dependence on the time of
available generation. The output of power units for scheduled repairs is carried out
deterministically at a certain time, for example, at the beginning of the day. Hence, we
can assume that under the condition of determinism of G,;(t) on such a subinterval,
only the load is random. To this end, the power G,,(t) can be considered as an
additional deterministic load, consistent with the main load schedule. Therefore, the
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calculated (total) load L(t) = L(t) + Gy (t) is considered instead of L(t). The central
moments of L has mean m; (t) = m,(t) + Gp(t) and unchanged standard deviation
or(t) = o, (t).

Outage power generation. The EPS includes a mixed fleet of conventional and
renewable generation fleets. The conventional generation fleet (CGF) consists of
different types of generators. The CGF is considered a set of groups of homogeneous
generators (equal capacity and forced outage probability (FOR)). In the case of a two-
state generation model, the available capacity states can be defined by either rated
capacity (operation state) or zero capacity (failure state) based on the generator FOR.
Therefore, the availability state model of these groups can be represented using a
binomial distribution. The number of available generators in each group is described by
a binomial distribution function {k,, B(ky;ng, py); kg =0, ...,n,}, where n, is the
number of generators in the group, k, is the available state of generators, i.e., the
number of generators in the operation state. The probability of the available capacity of
the generator group, which is equal to the sum of the capacity of the available
generators, is written as follows:

k -
B(kging,p) = Cnipkg(l —p)teks
where €% = ny!/(kg! (ng — kg)!) is the binomial coefficient, and p = 1 — FOR
is the availability factor of n, generators. The outage conventional power generation

Gemg(t) is written as a vector of random variables [G; ... ..... GNg]T in which N, is the

number of generator groups of the CGF provided that the FOR of generators is
independent of time. Therefore, G,,,,,(t) is the same for all time intervals.

Currently, wind and solar energy generation resources represent a major portion
of the generation mix in many EPS, and their share is expected to expand in the future
due to their advantages [2]. The model of a wind energy conversion system includes
two aspects that influence electrical power generation. Firstly, the probabilistic
modelling of wind speed is established. Secondly, the speed-to-power conversion
function is identified based on the wind turbine and tower design specifications. The
probabilistic model of wind speed is often represented in literature using the Weibull
PDF [70,13] After the Weibull scale and shape parameters of the wind speed PDF are
calculated, the PDF of B,, can be derived as follows [10],

fR (Pw) -
(1= (B — R@))]8(R), for Ry =0
( ) exp[_ (M)k]» fOT' 0< Pw < Pw rated
<d d ' U
[(F (vco) E (vw rated))] 5(P wrated) fOT' Pw = Pw,rated
\ ) fOT Pw > Pw,rated
k-1 k
where  f,(n,) = 5. (%) exp[— ()], d= (%: ;‘iff;;"{ﬂz)’ h=

_ PratedVci k— (O' /m ) 1.086 andC—
w w

The v . v.. ,and v., are the
Vrated—Vci' F(1+1/k) rateds Yci co
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rated, cut-in, and the cut-out speeds, respectively, and P,, ,4¢cq is the rated power of a
WTG. I'(.) is the Gamma function; k is the shape parameter (k > 0); c is the scale
parameter (c > 0); and m,,, and o,, be the mean value and the standard deviation of the
wind speed, respectively. For a solar power station,
uncertainty associated with fluctuations in solar ~ radiation is  reasonably  well
represented by a Beta distribution [/0,14]. From the recorded hourly solar irradiance
dataset during a period, after excluding the night-time data, the mean () and standard
deviation (o) of the Beta distribution are calculated. Then, the PDF of PV power

generation can be described as follows:

' a +
fr(F) = e h)
r'(a).I(B)

where a and b are the shape parameters.
The method of combined cumulants and Gram-Charlier expansion

The use of cumulants and the approximation of a PDF by Gram Charlier expansion
series is presented. The main objective of using the cumulant method is to replace the
complicated convolution of the PDFs of input variables with a simple arithmetic process
[14]. The cumulants have properties superior to moments. The additive property of
cumulant (not moments) is particularly useful in power systems. By determining the
cumulant of available power of generator groups, the cumulants of the load and
generator groups can be easily added and so the cumulants of the Z(t) are computed.
Then, Gram Charlier approximate series in getting the distribution of the output variable
(power deficit) from its cumulants is used by approximating it with a normal
distribution.

LetY;,Y,, ..., and Y., be m random variables with known cumulants, and X has a
linear relationship with these variables X = k,Y; + k,Y, + -+ + k. Yo, Ky, K5, ..., @nd
k., are coefficients for X. The n-th order cumulant of X can be calculated as follow:

V)gn) = k" V;Eln) + k" Vgl) +ot Vlg,:)

where yg?, yg(:), .., and ygg are the n-th order cumulant for random variables

Y;, Y, ..., and Y,,. For example, the first cumulant of X which is expected value pyx and
the second cumulant (variance o%) of X are calculated as,
hy = Xi%y kipy, , ox = iz kizafi
By knowing the cumulants of the load, the available power of renewable
generators, and the available power of conventional generator groups, the cumulants of
the power balance Z can be computed. Then, the Gram Charlier series approximates the
distribution of the f;(x) based on its cumulants with a normal distribution as shown in

(8).

(P (A - PR

P = 0@+ ) 09 @)
7=3

where @ (x), 9@ (x) — are, respectively, the function and the it derivative of the

density of the standard normal distribution ¢ (x) = \/%e‘xz/ 2: {c;} — Gram-Charlier
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series coefficients; r — is the order of the Gram-Charlier series (usually r = 4). The
Gram-Charlier series coefficients are determined as follows:
M N, M, X,

C0=1;C1=C2=0;C3=—g= g;CLL—? —g

where M, ¥C; are the central moment and the cumulants of the j4-th order of the

Gram-Charlier series. The first six derivatives of the density of the standard normal
distribution can be written as follows:

oM (x) = —xp(x);

9@ (x) = (x* = Do(x);

9®(x) = Bx — x¥)p(x);

oW (x) = (x* — 6x% + 3)p(x);

Gram-Charlier series in representing the distribution of the f;(x) from its
cumulants is described by (8). Replacing the distribution function f;(x, my, o) in the
(6) by the Gram-Charlier series makes it possible to obtain a fairly accurate solution
and can be recommended for practical use with a large variety of generating units, as
well as in the presence of generation from renewable energy sources.

COMPUTATIONAL RESULTS
A numerical study is performed to validate the proposed GCE model. It is used
to generate the long-term generation expansion plan up to 2044 with renewable and
conventional power plants. The study years are from 2025 to 2044. The characteristic
parameters of existing and candidate conventional/renewable power plants taken as

inputs in the case study [5,11] are provided in Tables I and II.
EXISTING CONVENTIONAL POWER PLANTS

Type CC LG1 LG2 COA NUCL
Base capacity | 300 150 150 400 300
(MW)
FOR (%) 10 10 10 8 10
Max capacity 600 280 280 580 600
(MW)
Maintenance days | 28 56 56 48 42
Fixed O&M 2.10 2.70 2.70 2.92 2.50
($/kW-month)
Variable O&M | 4.00 6.00 6.00 5.00 0.50
($/MWh)
Fuel cost 1200 710 1100 800 194
(cent/million
kcals)
Number of | [[0,2], [[0,2], |[[0,2], [[0,2], [1,2], [2.2],|I[0,1],
units [1,2], [1,2], [1,2], [3.2], [4,2], [5.2],110,2],
S [2.2]] [2.2], | [2.2], [6.2], [7.2], [8,2]] [1.2],
o [3.2]1 | [3.2], [2.2]]
[4,2],
[5.2]]
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Type cC LG1 LG2 COA NUCL
Years | [2028, [2029, |[2034, [2029, 2033, | [2033,
2030, 2032, | 2037, 2034,2036,2037,2039, | 2038,
2031] 2040, | 2038, 2040, 2041, 2043] 2042,
2043] | 2040, 2044]
2041,
2044]

There are five types of existing conventional power plants as follows: lignite (LG),
coal (COA), oil, gas turbine (GT), and combined-cycle gas turbine (CCGT). A
generating station consisting of 5 groups of generators (type, number, rated power
(MW), and the failure probability of a generating unit):

{i,ng; Pg; q¢} = [{LG1; 4; 270; 0.1}; {LG2,9; 276; 0.089};

{COA, 1; 580; 0.08}; {0il, 7; 145; 0.073}

; {GT, 4; 50; 0.06}; {CCGT, 1; 174; 0.15}] is considered.

Seven types of candidate conventional power plants are as follows: LG, CC, COA,
nuclear (NUCL), solar, and wind. Tables | and Il also summarize, during the study
period between 2025 and 2044, the unit retirement and addition of the existing plants
(represented by -1/+1), as well as the tunnel width of the candidate plants (represented
by numbers in brackets). Tunnel width [n7 qna; AN cnaq] 1S Used to restrict the
minimum (ng . 4nq) ad maximum (nf .ona + Al cnaq)) NUMber of units allowed to be
installed each year. The tunnel width remains the same as that in the previous year if
not explicitly specified.

CANDIDATE CONVENTIONAL POWER PLANTS

Type LG1 LG2 COA OIL GT CCGT
No. of units 4 9 1 7 4 1
Base capacity (MW) | 150 150 400 80 50 87
FOR (%) 10.0 8.9 8.0 7.3 6.0 15.0
Max capacity (MW) | 270 276 580 145 50 174
Maintenance days 56 56 48 42 42 28
Fixed cost ($/kW- 4.06 1.91 2.92 4.57 8.35 2.10
month)
Variable cost ($/MWh) | 4.90 2.00 5.00 1.60 1.60 5.00
Fuel cost (cent/million | 600 495 800 833 420 1266
kcals)
Number of | [-1, [-1, +1 [-1, -1 [+1, +1]
units -1] -1, -1]
S -1
o Years [2030, | [2033, 2026 [2039, | 2036 [2027,
2041] 2036, 2040] 2028]
2041]

To account for yearly and weekly variations of electric load, the weekly process
of load variation as a proportion of the annual peak load can be represented as follows:

L(t,€) = 0.82 + 0.15 cos(Z-+ &)L
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where ¢ is a uniformly distributed RV in the interval (0, 2x). Daily load as a
proportion of weekly load is considered as follows: {0.9,0.95,1,1,1,0.7,0.4}. Hourly
load curve as a proportion of daily load and duration time is considered as follows:
{0.5,6; 0.8,2;1,4;0.84;0.9 6;0.7 2}.

This normalized hourly demand profile is invariant for the period of study. The
2025 system peak load is considered 6000 MW. According to the long-term plan, the
yearly system peak load is expected to reach 15000 MW [11]. Fig. 1 shows the evolution
of the peak load from 2025 to 2044. To account for renewable generation profiles, the
annual wind/solar data were obtained from the U.S. National Renewable Energy
Laboratory (NREL) [15]. Their cost characteristics are summarized in Table IlI.
Reserve margins (%) are considered [20, 40]. The cut-in, the rated, and the cut-out
speeds are set to 3 m/s, 10 m/s, and 25 m/s, respectively.

RENEWABLE POWER PLANTS.

Wind Solar

Capacity (MW) 30 50

FOR (%) 5 5

Plant life (years) 20 25
Constructions cost ($/MW) 1094 1400

Fixed O&M ($/kW-month) 3.67 0

Variable O&M ($/MWh) 4 0

Number of units | [[15,0],[20,0],[40,0],[54,01, | [[12,0],[15,0],[29,0],[34.0
[68,0],[92,0],[112,0],[130,0 | 1,[55,0],[69,0],[86,0],[105

[

= 1] 011,

. Years [2026,2028,2030,2033,203 | [2026,2027,2030,2034,20
7,2040,2041,2043] 38,2041,2043,2044]

The results of the proposed GCE model are validated with those of [5] under the
same case study dealing with power system expansion planning with renewable and
conventional power plants. Fig. 2 shows the projected development in the installed
generation capacity up to 2044, according to the optimal generation expansion evolution
path. The results indicate that the proposed model gives the same results but with
significantly lower computational time (300 sec compared to 712 sec in [5]).

System peak load (GW)

D A0 A\ AV D oD N SV oD oD 6P 60 A 5D 0D WO N L D o>

DL P PP DD DD S D  PY P2 P

BB RTRTARTART BT BT AR AR DT AR AR A R R P
Years

System peak load.
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Generation capacity (GW)

Generation capacity mix for each year.

It is observed that renewable energy generators were incorporated into the
expansion plan in early years due to their economic advantage of low maintenance cost,
less capital investment, and no fuel cost. Renewable’s capacity penetration has
increased from zero in 2025 to 40% in 2044. Due to the high penetration of renewables
in the power system, measures are taken to ensure grid stability with such high
renewables share. The conventional fleet of the power system is crucial for grid
stability. The highest capacity share of the conventional fleet in 2044 is coal power
plants with a capacity of 4000 MW. In 2044, the capacity share of the conventional fleet
will drop from 100% in 2025 to 60% in 2044 due to the increased penetration of
renewables. We can also observe in Fig. 3 that even if the penetration rate of renewable
energy increases in all the study years, the model can generate an optimal expansion

wwwwwwwwwwwwwwwwwwww

Yearly LOLP variations.

CONCLUSION

In this paper, a probabilistic GCE model with an analytical expression of adequacy
indices evaluation has been proposed for reducing the computation burden associated
with power system capacity planning studies. The mathematical formulation of the
model was presented in detail. In addition, adequacy indices were written based on the
cumulants and Gram-Charlier expansion. The model allows us to consider renewable
energy resources such as solar and wind farms as options for expansion planning. From
the reported results, the proposed model can generate an optimal expansion plan that
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keeps the LOLP values within a certain threshold. possesses high computation
efficiency with desirable solution accuracy, and thus it can significantly enhance the
practicability of the GCE planning model in real power systems.
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ENERGY MANAGEMENT SYSTEM FOR ISLANDED MICROGRIDS
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Abstract.Effective operational management of islanded microgrids (MGs) is
essential for achieving both economic efficiency and environmental sustainability.
This paper presents a day-ahead energy management system aimed at minimizing the
total operational costs of distributed generators (DGs) and reducing power losses in an
islanded MG, while accounting for droop control settings and uncertainties in
renewable energy generation and load demand. The MG comprises solar generation
units, wind turbines, microturbines, a fuel cell unit, and an energy storage system. The
proposed optimization framework determines the optimal active and reactive power
setpoints for dispatchable DGs, alongside the charge/discharge scheduling of energy
storage systems, while maintaining voltage quality and system reliability. In addition
to these state variables, the active and reactive power droop coefficients and the
reference voltage settings of droop-controlled DGs are treated as tunable control
variables. Uncertainties associated with renewable generation and load profiles are
modeled using Monte Carlo Simulation. The effectiveness of the proposed approach is
demonstrated using a modified 33-bus islanded MG test system.

Key words. Droop-control, islanded microgrid, Particle Swarm optimization,
Monte Carlo simulations, renewable energy, stochastic optimization, droop-control,
economic operation.

INTRODUCTION

A microgrid (MG) is a low- or medium voltage distribution network controlled as
a single entity with respect to the main grid [1]. It can provide a platform for
coordinating renewable and non-renewable/dispatchable energy based distributed
generation units, controllable and uncontrollable loads, and storage devices to make its
operation more reliable, economic, and environment-friendly for supplying local
electric demand and contributing to the day-ahead energy market [2-3].

A MG can operate either in grid-connected mode or in islanded/autonomous mode,
with the possibility of seamless transfer between the two modes. In recent times,
operating an MG in islanded mode has become popular with grid operators because, in
remote locations, providing power supply from the main grid involves a huge length of
transmission and distribution lines [4]. Therefore, for such an autonomous operation,
several attempts to provide a secured control operating strategy and an optimal
scheduling plan for an islanded or autonomous MG have been reported in the literature
to make the service financially feasible and environmentally sustainable [5-23].
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Cost minimization and reliability maximization were accomplished by the
majority of MG operational schedules available in the literature [5-12]. A cost-effective
and reliable islanded MG operation was achieved in Refs. [5-6]. An optimal operational
schedule was formulated based on robust optimization in Ref. [7]. The economic
operation of islanded MG was also proposed using a “hierarchical bi-level control
scheme” [8], “artificial bee colony optimization” with a “Markov chain” [9], and
“multi-layer ant colony optimization” [10]. An economic-emission dispatch strategy for
an islanded MG in the presence of renewable generation and load demand uncertainties
was discussed in [11]. In [12], a multi-objective chaotic binary PSO (CBPSO) algorithm
was proposed to minimize total economic costs, including pollutant emission
conversion costs and network losses, for an island microgrid. However, the authors did
not consider the uncertainties inherent in load demand and renewable generation.

An islanded MG is said to operate satisfactorily if all the active and reactive power
loads of the system are properly shared by the distributed generators (DGs) present in
that islanded MG. By appropriate operation of islanded MG, it can be ensured that the
frequency and node voltage magnitudes of the system always remain within acceptable
ranges, and at the same time, line flow constraints are maintained [13-15]. Droop
control strategies are usually employed for autonomous power sharing among the DGs.
Besides stable operation, the optimal operation of islanded MG is now getting research
attention. The authors [16-17] have evaluated the necessity of having storage devices
and strategic load-shedding procedures to implement control strategies for microgrid
operation in islanded mode. An amalgamation of harmony search and genetic
algorithms was harnessed for multi-objective optimization of the DG droop coefficients
in Ref. [18]. In [19], the authors have proposed a strategy for probabilistic optimal
selection of droop parameters of the dispatchable DG units to minimize customer
interruption due to voltage regulation issues and to maximize the loadability for
enhancing the voltage security margin for a droop-controlled islanded MG with
renewable units. In [20-21], a stochastic risk-constrained structure has been proposed
for the most economical joint energy and reserve scheduling of autonomous microgrids
to evaluate the influence of demand response programs on reliability and economic
issues simultaneously. The problem’s objective function has been solved using mixed-
integer programming in conjunction with an AC security-constrained optimal power
flow framework to consider the frequency and voltage security constraints.

Stochastic droop optimization in an islanded microgrid was implemented in Refs.
[22—23] with the objectives of reducing the cost and emissions and augmenting the
loadability of the system. In [22], the authors suggested a multi-objective particle swarm
optimization (MOPSO)-based probabilistic bi-objective optimal operation framework
for dispatching cheap and clean power in a droop-controlled islanded microgrid.
Jithendranath and Das [23] suggested a multi-objective optimization strategy for
minimizing cost and emissions and maximizing loadability using the multi-objective
antlion optimization (MALO) algorithm. Rezaei and Kalantar [24] reported an
operation strategy to minimize the steady-state frequency deviation while keeping the
cost and emissions within acceptable limits. Load and renewable generation
uncertainties were modeled using a combination of “Roulette wheel mechanism” and

“Monte Carlo simulation (MCS).” The authors in [25] and [26] investigated a non-linear
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droop control feature for the economic operation of an islanded MG test system.
However, the eco-friendly objective, load demand, and renewable generation
uncertainties were not taken into account.

In this paper, a day-ahead probabilistic operation management system (OMS) is
proposed for optimal operation of a droop-regulated islanded MG. It satisfies voltage
quality and grid security constraints. The consumer demand response is addressed in
the OMS. Moreover, the OMS considers the uncertainties in the predicted powers of
renewable DG and load. The islanded MG has various types of DG units, such as
photovoltaic (PV) generators, wind turbine (WT) generators, battery-bank ESS, a fuel
cell-based DG (FCG), and a microturbine-based DG (MTG). The proposed OMS is
developed for optimal allocation of both active and reactive power among dispatchable
DG units (FCG-MTG) as well as the optimal discharging and charging schedules of the
ESS present in a droop-controlled islanded microgrid. The objectives considered for
optimal active and reactive power allocation are to minimize the total operating cost of
DGs and the total power loss in the islanded microgrid network. Particle swarm
optimization is used to solve the multi-interval constrained mixed-integer optimization
problem. Active and reactive power static droop coefficients and frequency and voltage
reference settings of the dispatchable DG units are considered the control variables for
optimal dispatching of active power. The uncertainty of renewable resources and load
is analyzed in the OMS by Monte-Carlo simulation (MCS), while a scenario-reduction
approach is used to reduce the computational burden. The efficacy of the proposed
framework is validated on a 33-node droop-controlled islanded MG test system.

The rest of the paper is organized as follows: Section Il provides details about the
modeling of uncertainties associated with load demand and renewable generation.
Section Il presents the modeling of droop-controlled distributed generation units. The
formulation of power flow in droop-coordinated islanded MG is explained in Section
IV. In Section V, the problem of operation energy management and the solution strategy
for the stated problem are discussed. Section VI provides simulation results to validate
the efficacy of the suggested approach. The section concludes with the paper and
summarizes the main findings of the work.

MODELING OF MICROGRID UNCERTAINTIES

The existing sources of uncertainties in the islanded MG operation include
forecasts of load demands and renewable DG output arising from intermittent weather
conditions. These uncertainties are modeled mathematically and integrated with the
optimal load flow problem to reduce the risk involved with the load dispatch strategy
of MGs. A probabilistic approach is most commonly adopted to model the uncertainties
accompanied by load demand and renewable generation. Probabilistic methods can be
broadly classified into two categories: (a) numerical approaches and (b) analytical
approaches. The numerical approach (i.e., MCS) is supposed to be the most accurate
one, but it introduces a huge computational burden on the system [27]. The uncertainty
of renewable resources and load is analyzed in the OMS by MCS, while a scenario-
reduction approach is used to reduce the computational burden. A scenario-based
strategy is utilized to represent the forecasting errors of renewable DG power and load
power [14]. Initially, day-ahead hourly predictions of demand power, wind speed, and

solar radiation are taken as average values. Besides, the analysis of the variance of these
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predicted variables is determined based on their historical records [14]. Then, MCS is
used to produce ample scenarios that characterize the uncertainty of forecasted load
power and renewable DG input variables (i.e., solar radiation, wind speed) depending
on their probability distribution functions (PDFs) [27].

Probabilistic PV power generation model

Beta distribution is often used to describe solar radiation (S). Therefore, the PDF
of Sis given as [1]:

fRe) = II:((Z);I"_(IZ)) RV —R)BD, for 0SR, <1; a=0;b=0
0, otherwise
(1)
where, the two parameters a and b are defined as:
= @)
b=(1_MR)(@—1) (3)

R
where, s and oy are mean and standard deviation of solar radiation at the t" time

period, respectively.

The output-power of the PVG depends on the average solar radiation (R;) and
ambient temperature of the site [28]. The output power of PVG at the t™ time period and
for the c™" scenario (P§y ;) is calculated as [14]:

Pive = Povy (7)) (14 Koy [Tae = Trey]) (4)

where, Ppy, is the rated power of the PVG; R; is the mean solar radiation (W/m?)
at the t" time period and the ¢ scenario; Ry is the solar radiation at standard test
condition (W/m?); Kpy is the air temperature factor of the maximum power (1/°C); Tay
is ambient temperature (°C) at the t™ time period; T is the reference temperature of PV
cell (°C), typically 25 °C. The value of Kpy depends on the PVG design. It is taken as
—0.0037/°C 1n this paper.

Probabilistic wind power generation model
The wind speed at the t™ period (v¢) has a Weibull PDF as [1, 27]:

k (v k-1 v k
Fwo =52 en|-(2) ] ®)
where, ¢ and k are parameters of Weibull PDF and are defined as [1]:
_ Uy
€= r(1+1/k) (6)
k = (Jv/ﬂv)_1'086 (7)

where, 1, and ¢, are mean and standard deviation of the wind speed at the t" period,
respectively.
The relationship between output power of WTG and the wind speed (v;) for the c*"
scenario at the t" period ( Py .) is expressed as [14]:
PWT,r (vtc - vmin) /(Ur - vmin) Umin < vtc < Uy
Pﬁ/T.t - PWT,r (%% < vf < Vmax (8)
0 others
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where, Pwr  is the rated power of WTG; Vimin, Vmax, and v, are the cut-in wind speed,
cut-off wind speed, and rated wind speed, respectively.
Probabilistic Load Model
In this paper, the load power is represented as a normally distributed random
variable. Its PDF is expressed as [27]:

1

2
_ _ 1 (Spe—HLt
f(5i) = ﬁp[ ()| ®

St =Pre +JQ: (10)

where y; . and o . are the complex values of the mean and standard deviation of
the load apparent power at the t™ time period.

POWER FLOW ANALYSIS

It must be observed that in the isolated mode of MG operation, slack bus is no
longer available; thereby, one or more of controllable DGs must operate in the V/F
droop control mode in order to ensure the stability of MG frequency and keep the MG
frequency within the stable boundary by tracking the power swing and compensating
for active and reactive (P&Q) losses, and the other controllable DGs operate in the PQ
control mode.

e Modelling of DG units

In this paper, ESS units are modelled as dispatchable sources that operate in the
PQ control mode. Droop-controlled DGs share P&Q in isolated MGs by the droop
characteristics, the following equations represent the modelling of DG based on droop
control at time t as follows:

ft = fref _mp (PDGt - PDGO) (11)

|Vi,t| :l\/i,ref | —n, (QDG,t _QDGO) (12)

Where, f; and frs are the per unit frequency at time t and reference frequency of
DG unit, respectively. Ppg, and my, are the set-point of active power and the frequency
droop coefficient of the DG, respectively. Vi and Vi s are the per unit bus voltage of
DG unit i at time t and reference voltage of DG unit i, respectively. Qpc, and ng, are
the set point of reactive power and the voltage droop coefficient of the DG,
respectively. Ppg o and Qpg, are usually inputted as zero [29].

Equations (11)-(12) simulate the operation manner of a synchronous generator.
The power flow equations for a DG unit working in droop control can be presented from
(11)-(12) as follows:

PDG,t = mi( fo— ft) (13)

1
Qper = E(|Vio |_|Vi,t|) (14)

It is clear that P&Q sharing of DG unit relies on the MG frequency and DG
terminal voltage, which are some of the state variables in the power flow algorithm.
e Modelling of load
A general voltage-dependent and frequency-dependent load model is represented
in the paper, as reported in [15, 29, 30]. The power flow equations of the load depend
on the local voltage and MG frequency as follows:
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P =P, p\l\//“' ] pv (1+K, (f,-1,)) (15)
i i |Viv1 "
QL‘t :QL,O { V. ] (1+ qu ( fi—f, )) (16)

PLo, Kpy, and Kyr are the per unit nominal power, power exponent, and frequency
sensitivity value of the active load at bus i and at time t respectively. Qpo, Kqv, and Ky
are the per unit nominal power, power exponent, and frequency sensitivity value of the
reactive load at bus k and at time t respectively.

Several load types can be formulated using the different coefficients of power
exponents and frequency dependency values. When both exponents of P&Q equal two,
one, and zero, the load power act as constant impedance, constant current and constant
power, respectively. For typical exponent coefficients and frequency sensitivity values
that reported in ref. [31], voltage-dependent and frequency-dependent commercial,
industrial, and residential load models can be presented.

e Modelling of line

As the MG frequency is no longer constant value and reactance’s of MG lines
depend on the MG frequency, it must be considered when calculating the line
impedance or admittance. Hence, the bus admittance matrix will be a function of the
MG frequency.

Z; (f)=R; +iX; () (17)

Where R;, Xijt, and Zj;; are the per unit resistance, reactance, and impedance of
line |-k at time t, respectively.

In this study, the power flow analysis algorithm presented in [15] is adopted as the
power flow solver. The algorithm is based on a modified Newton Raphson method
(MNRM). In this algorithm, the initial values of load bus voltages as well as the
frequency of 1 pu are assumed. The voltage magnitude of bus 1 (|Vi]) is unknown
variable in MNRM (as there is no slack bus). The unknown variables vector (Uy,) at any
iteration m is represented by (18). Therefore, at iteration m in the power flow algorithm,
the mismatch matrix of injected powers (An) at buses of all unknown variables in (18)
can be formed by (19).

U, =" M M, | =230 N, (18)
A=[dP™; dQ"; dQY ], i=23..,N,, (19)

Where, ¢ and |V| are the angles and magnitudes vectors of voltages for all buses
except the slack bus (assuming that bus number 1 is the slack bus) at iteration m,
respectively. dP; and dQ; are the mismatch injected P&Q at all buses except bus 1, they
are determined by comparing the planned values of injected powers at all buses except
bus 1 with the calculated values of injected powers at all buses except bus 1, their
equations are formulated as reported in the conventional Newton-Raphson method in
[32]. dQg, is the total mismatch injected reactive power at all buses in MG, it is
determined by difference between the summation of the total reactive powers of all
loads (using (16)) and the total reactive power loss, and the total reactive powers
generated by all sources in MG, as shown in (20). The calculation of Qpgmin (20) for
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the droop-controlled DGs is determined using (14). The calculation of Qs in (20) is
presented in [32].

dQj = [ f@t,t,m +QFOSS,tJ—[QSg,t,m * ZaQsG,t,mj (20)

Q%1 =31V 1) (21)

Where, d, Ng, a, and N, are the droop-controlled DG index, the total number of
droop-controlled DGs, an index for other DGs which operate in other control mode
such as PQ control or maximum power point tracking (MPPT) control, and the total
number of other DGs or non-droop-controlled DGs, respectively.

Likewise, the total mismatch injected active power at all buses in MG at iteration
m can be determined as next:

dPsE _[sztm Losstj [PDl:gtm Z DGtmj (22)

PDDCEthde ! (fod_ftm) (23)
a1 My g '
Ng
4 1mi fod - PDD(;,t,m
_d=1Mpy

ft,m - mpt (24)
Ne

My => (25)

Using equations (11), (22), and (24), the MG frequency at iteration m and time t

can be determined by the next proposed equation:
of

(7= 70 = 7 Ry (26)
By substituting from (22) and (24) in (26),
fm = —miolpsgn (27)

pt

The Jacobian matrix (J,) obtained by differentiating the injected P&Q equations
in ref. [32] with respect to ¢, | V] and |V1]. So, the Jacobian matrix at iteration m can be

presented as next
‘]ll ‘]12 JlB
Jm = JZl ‘]22 ‘J23 (28)
J

31 ‘]32 ‘]33

The Jacobian submatrices Ji1, Ji2, J21, and J;, are the same as the Jacobian of the
conventional Newton-Raphson method, as reported in [32]. Ji3, Js1, Ja23, J32, and Js3 are
the associated Jacobian submatrices with voltage magnitude of bus 1 and can be
determined as in [15].

After formulating the mismatch matrix of injected powers (An) and the Jacobian
matrix (Jy) at iteration m, the unknown variables in (18) at iteration m can be calculated
as follows:

U, =U, ,+JA, (29)
Dx = max | £, — f,..[; U, ~U,,.,]) (30)
If Dx < maximum error, then the criteria for stopping the power flow algorithm

will be met.
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ENERGY MANAGEMENT SYSTEM

Energy supply in the microgrid comes from WT and PV generators as renewable
DGs. Meanwhile, there are two microturbine units and a fuel cell unit as dispatched
DGs. Also, an ESS is integrated. The microgrid supplies residential, commercial, and
industrial loads with different electrical models. An OMS is presented for next-day
complex power planning in a hybrid-energy islanded MG. The OMS is formulated as a
stochastic mixed integer constrained nonlinear optimization problem. It aims to
minimize the total operation cost, the amount of unmet load, and the curtailed renewable
energy maintaining all technical constraints. Meanwhile, the OMS takes the random
variation of solar power, wind power and load into account by scenario-based
probabilistic modeling. The OMS determines the hourly active and reactive shares of
dispatchable DGs. Furthermore, it decides the power and operation mode of the ESS,
and the optimal demand response structure.

Formulation of optimization problem and constraints

P&Q are considered in the objective function of the islanded MG energy
management problem. The objective function is to minimize the total day-ahead
operation cost of an islanded MG (TCyg). It is obtained as:

T
z : N,
min TCyg = letC(CSM,t + CIgL,t) (31)
c=
t=1

in which pf is the probability of the ¢ scenario, T and N, are the total number of
time periods in the day and the total number of picked scenarios, respectively. Com; IS
the total operation and maintenance cost of DGs for scenario ¢ and time period t. It can
be expressed by (32). Cp.; is the cost of P&Q losses, it is presented in (33).

H
Gn
_ g,h g,h g,h g.h
Comt = E z L, Xp6.t(Cpet T A pePocmax) T
h=1 9=
E

E : h
. ygESS,t(CgESS,t + Afd,BESSSEESS,maX) (32)
e=

Cpre = AII-?’L,tP Lossit T AgL,tQLoss,t (33)
where, xg'G’ft is the binary state of the g™ DG of the h" DG category (x = 1 for on

and 0 for off). ngft is the operating cost of the g" DG of the h'" DG category. pat

DG, max
. . h .
is the rated maximum power of the g" DG of the h" DG category. Aﬁ’DG is the

maintenance cost of the g"" DG of the " DG category. H and Gy, are the number of DG
categories in the MG and the number of DGs of the h™ category, respectively. y§zss ;
is the binary state of the e ESS (i.e. y = 1 or 0). C§gss ; is the operating cost of the e™
ESS. Sfess max IS the rated maximum power of the e ESS. A%, g5 is the maintenance
cost of the e ESS. E is the number of installed ESSs. A5, , and Aguare costs of P&Q
losses. Ppyss ¢ and Qposs,c are the total P&Q losses in MG at time t.

cggft of a dispatchable DG is provided as [13, 14]:
Cpet = ApgtPpee + Aga,tQDG,t (27)
Cgess ¢ 1S given as [13, 14]:
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h .
ACBESS,t(P BESS,t — NenP BESS,t) if P BESS,t = 0

Cpesst = { ;
) d .
AsEss ¢ (Ppesst — Ppesst/Mais) if Ppesse <0

(28)
where, Pp . and Qpg ¢ are the output P&Q of dispatched DG at the t" time. A5 ;

and A3, , are the P&Q production costs of dispatched DG. Ak ., A4ss,, , and Pggss s

are the energy price during ESS charging, the energy price during ESS discharging, and
the ESS charging/discharging power, respectively. Energy time-of-use price (TOUP)
governs the charging/discharging decision of the ESS. #ns and 7gs are the
charging/discharging efficiencies of the ESS, respectively.

To guarantee the stable operation of the IMG, a set of constraints must be imposed
and satisfied as [13, 14]:

a) Power constraints of DG units

b) ESS restrictions

¢) Supply-demand restrictions

d) Bus voltage, IMG frequency, line current restrictions
Proposed solution strategy of the energy management problem

The day-ahead OMS for an islanded MG is modeled as a probabilistic optimization
problem subject to various constraints. In this strategy, the ESS is programmed to
charge using excess energy from renewable DGs during low and medium TOUP
periods, and to discharge during high TOUP periods. For each scheduled time slot—
typically one hour—the OMS optimally determines the active and reactive power
outputs of controllable DGs, sets the ESS's charge/discharge mode and power level,
tunes the frequency and voltage droop coefficients (i.e., m, and nq) for droop-controlled
DG units, and adjusts their reference voltage. The proposed solution approach is built
upon the Particle Swarm Optimization (PSO) technique and is outlined through the
following sequential steps:

1. For each time interval t on the following day, a large number of random
scenarios for wind speed, solar irradiance, and load demand are generated, as described
in Section Il. Subsequently, a scenario reduction technique is applied, as proposed in
[32]. The number of PSO iterations and population size are specified. The algorithm
proceeds by initializing the state variables, including the active and reactive power
outputs of controllable DG units, the frequency and voltage droop coefficients for
droop-controlled DGs, their reference frequency and voltage, and the stored energy of
the ESS.

2. For each uncertainty scenario, perform power flow analysis using the
method outlined in Section I11. Next, evaluate the objective function defined in equation
(31) for each particle.

3. If all MG constraints are satisfied with all uncertainty scenarios, proceed
to the subsequent step. Otherwise, the solution is considered infeasible and is penalized
by assigning a large penalty value to the objective function.

4. For each feasible particle, compare its current position with its personal
best solution (Pyest), Which represents the best fitness value achieved by this particle to
date. If the current position yields a better fitness value than the existing Ppest, update
Puest With the current position and corresponding state variable values.
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5. Identify the particle with the highest fitness among all feasible particles.
Assign its Pyt as the global best solution (Gpest).

6. Update the velocity and position of each particle according to the equations
presented in [34, 35]. Then, perform power flow analysis using the method outlined in
Section Ill. Next, evaluate the objective function defined in equation (31) for each
particle across all uncertainty scenarios.

7. Check if any stopping criteria—such as the maximum number of iterations
or the maximum allowable computational time—has been met. If so, proceed to Step 8;
otherwise, return to Step 6.

8. Record the optimal value of the objective function and the corresponding
best state variable values for the current hour t of the next day. Then, return to Step 1 to
repeat the process for the next hourly interval.

SIMULATION STUDIES AND RESULTS

An isolated MG is modeled using a modified 33-bus medium-voltage system, as
illustrated in Fig. 1.
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17 _E3 WTG
13_ 37
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Fig. 1. Isolated MG diagram

The system is supplied by a mix of DG sources, including both dispatchable and non-
dispatchable units: four WT generators (WTGs), four PV generators (PVGs), two
MTGs, one ESS, and one FCG. The placement and capacities of these generation units
are adopted from [14], [15]. All PVGs and WTGs operate under MPPT mode with a
unity power factor. The ESS, FCG, and MTG; function in PQ control mode, while
MTG; operates using droop control. Table | summarizes the location, rated power, and
control mode of each DG unit considered in this study. It also includes operational
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limits, P-f and Q—V droop gains, and the reference voltage setting for the droop-
controlled DG. Technical specifications and annual maintenance costs of the FCG,
MTGs, ESS, WTGs, and PVGs are provided in [14], [15].

The mean and standard deviation values for demand load, wind speed, and solar
irradiance during a typical spring day are derived from recorded data presented in [36].
To capture the associated uncertainties, 3000 random scenarios are generated each hour
using the MCS method. These scenarios are then reduced to 15 representative cases
through a backward scenario reduction technique [33]. The PDFs of load demand, wind
speed, and solar radiation at the 14™ hour are illustrated in Fig. 2. The selected wind
speed and solar radiation scenarios are translated into power outputs for WTGs and
PVGs using equations (4) and (8), respectively. Figure 3 displays the average hourly
values of the total active and reactive power demand of the MG load, along with the
total power generated by the installed WTGs and PVGs.

Table I. locations, power capacities, and control types for DGs

Unit Bus Control type Pmax (p.u) Qmax (p.u)
WTG, 36 MPPT 1.25 0
WTG: 37 MPPT 0.55 0
WTG3 35 MPPT 0.65 0
WTGs 34 MPPT 0.55 0
PVG; 40 MPPT 0.45 0
PVG, 41 MPPT 0.35 0
PVG3 39 MPPT 0.35 0
PVG4 34 MPPT 0.40 0

ESS 42 PQ +1.50 0

FCG 43 PQ 1.00 0.75
MTG: 44 PQ 0.75 0.52
MTG> 45 Droop 1.50 1

mp (p.u.) Ng (P.U.) [Vee| (p.U.) frer (p.U.)
MTG. data 1.559x107 0.0342 1.01 1

e
o

probability
[=]
[=]
5]

0 0.2 0.4

probability
G

probability

.85 0.9 0.95 1
Solar radiation, KW/m?2

Fig.2. PDFs at the 14" hour for: (a) MG load, (b) WT speed, and (c) PV solar radiation
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A. Simulation results

The nonlinear constrained optimizatic 1 problem outlined in Section IV.A is
addressed using the PSO-based solution algorithm detailed in Section I1V.B. The
resulting average active and reactive power setpoints for all controllable DG units
within the MG are presented in Fig. 4. It should be noted that the ESS charges using
surplus power generated from the renewable energy sources. Charging is initiated
during two main periods: from approximately 01:00 to 06:00, coinciding with off-peak
hours or low TOU pricing, and again from 09:00 to around 15:00, corresponding to
mid-peak load conditions or medium TOU pricing, as illustrated in Fig. 4(a). The total
mean daily operational cost of the MG is calculated to be $890. Figure 5 presents the
optimal mean settings, obtained using the proposed solution method, for the droop gains
and reference voltage of the droop-controlled DG (i.e., MT).

To evaluate the performance of the proposed solution algorithm and assess the impact
of tuning droop gains and reference voltage for the droop-controlled DG, a comparison
Is made against the method presented in [14], which does not consider such tuning. The
comparative results are presented in Table Il. It is evident that tuning the droop gains
and reference voltage of the droop-controlled DG results in a significant reduction in
both the total operating cost and power losses of the islanded MG.

3
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Fig.4. Mean active and reactive power setpoints of ESS, FC unit, MT1 unit, and MT2 unit
using the proposed method: (a) active power, (b) reactive power
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Regarding the technical constraints, the proposed solution ensures that the hourly
voltage levels at all buses within the microgrid remain within the allowable limits,
ranging from 0.95 to 1.05 p.u., across all selected scenarios, as shown in Table II.
Additionally, the solution algorithm maintains all line currents below their respective
maximum allowable limits.

2 4 6 8 10 12 14 16 18 20 22 24
time

Fig.5. Mean settings of the droop gains and reference voltage for the droop-controlled DG
(MT>): (a) frequency droop coefficient (mp), (b) voltage droop coefficient (ng), and (c)
reference voltage of MT>

Table Il. Daily performance comparison of the proposed solution method with existing
literature

Item Proposed method Method in [14]
Mean daily MG cost, $ 890 966
Mean daily power loss, kW 30.1 38.6
Highest mean bus voltage, pu 1 1.01
Lowest mean bus voltage, pu 0.952 0.95
Droop gains for droop-controlled DG Tuned Constant
Vet Setting of droop-controlled DG Tuned Constant
CONCLUSION

In this paper, a day-ahead energy management system is proposed to minimize the
total operating cost of an islanded microgrid (MG), while accounting for droop control
settings and uncertainties in renewable energy generation and load demand. The MG
consists of hybrid energy sources, including PVGs, WTGs, MTGs, a FCG, and an ESS.
The proposed optimization framework determines the optimal active and reactive
power setpoints for the controllable DGs, along with the charge/discharge schedule of
the ESS, while ensuring all MG operational constraints are satisfied. Additionally, the
active and reactive power droop coefficients and the reference voltage settings of
droop-controlled DGs are incorporated as tunable control variables. Uncertainties
associated with renewable generation and load profiles are modeled using MCS, and a
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scenario reduction technique is applied to select the most representative scenarios. The
effectiveness of the proposed approach is validated using a modified 33-bus islanded
MG test system. The results confirm the efficiency and effectiveness of the proposed
optimization framework, and a comparative analysis with existing literature further
highlights its advantages.
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YCTOWYUBOE PA3BUTHUE NPUTPAHUYHBIX PETUOHOB
KA3AXCTAHA M UMIIJIEMEHTALIMSA IIYP B KOHTEKCTE PBIHKA
TPYJIA

MarvucTp sKoHoMUKH AGkatoBa A.K.
Pyonenckuti unoycmpuansbHulil yHUgepcumem
2.Pyonuwuii, Pecnyonuka Kazaxcman

Annomayusi. CtaTbsl TOCBSIIIEHA BOIMPOCaM YCTOMYHUBOTO Pa3BUTHS
MpUTpaHUYHBIX pernoHoB KazaxcraHa B KOHTeKcTe uMILieMeHTanuu [lenei
ycroituuBoro pazsutus (I[YP), ¢ o0coObiM akileHTOM Ha pBIHOK Tpyja.
PaccmarpuBaroTcs ~ TEOpETUUECKHME  OCHOBBI  YCTOMYMBOTO  Pa3BUTHUS,
pervoHanbpHble aucnponopuuu, BiusgHue LIYP Ha (opmupoBanue noauTUKH
3ansTocTu. [IpoBeieH aHaTUTHYECKUI 0030p MPUTPAHUYHBIX 00JIacTel, BKIItoUas
Kocranaiickyto, ¢ UCIOIb30BaHUEM pPEATbHBIX CTATUCTUYECKUX NaHHbiX 2019 -
2025 rr. Cpaenanbl BBIBOJBI M JIaHBl PEKOMEHJAIIMK IS OpPraHoOB
rocyJapCTBEHHOM BJIAaCTU U 00Pa30BATENbHBIX YUPEKICHUH.

Kniouegvie cnosa: yCcTOMUMBOE pa3BUTHE, IPUTPAHUYHbIE PEruoHsbl, L[YP,
peIHOK Tpynaa, Kocranaiickast 001acTh.

Abstract. The article explores the sustainable development of Kazakhstan’s
border regions in the context of implementing the Sustainable Development Goals
(SDGs), with a focus on the labor market. Theoretical foundations of sustainable
development, regional disparities, and the impact of SDGs on employment policy
are analyzed. An analytical review of border regions, including Kostanay, is
conducted using real statistical data from 2019 - 2025. Conclusions and
recommendations for public authorities and educational institutions are provided.

Keywords: sustainable development, border regions, SDGs, labor market,
Kostanay region.

Beeoenue. [Tpurpanuunsie PErHUOHBI Kazaxcrana oOnamaroT
CTpaTerMYeCKUM  3HAY€HHEeM JJs OSKOHOMHMKHM  CTpaHbl, oOecrnedyeHus
HAIMOHAJIbHOU 0€30MacHOCTU U (POPMUPOBAHUS BHEIITHEAKOHOMHYECKHX CBSI3EH.
OTU  TEppPUTOPUU  XAPAKTEPU3YIOTCA  Pa3HOOOPA3HOM  SKOHOMHUYECKOU
CTPYKTYpPOM, pa3IMuHbIM YPOBHEM YpOaHU3alMU U HEOJHOPOAHOU COLIMAIBHON
uH(ppacTpykTypoii [1]. B coBpeMeHHbIX yCIOBUAX 0cO00€ BHUMAHUE yIEsAETCS
YCTOWYMBOMY Ppa3BUTHIO, BKJIIOYAIOIIEMY 3KOHOMHYECKHE, COLMAJIbHBIE MU
DKOJIOTMYECKHUE AaCMEKThl, a TAaKXKE HUMIUIeMeHTauu llemei ycTtonunBOro
paszButus (LY P) Ha pernonanbHoM ypoBHE [2].

IIYP OOH, npunsrsie B 2015 rogay, CTaHOBATCS KJIIFOYEBBIM OPUEHTHPOM
JUTSI TOCYJApCTBEHHBIX M MYHHUIIMIIAIBHBIX OpPraHOB, OCOOEHHO B 00JIacTH
3aHATOCTH, BRIPABHUBAHMUS IOXOJIOB U pa3BUTUA UHPpACTPYKTyphl. B KOHTEKCTE
pelHKa Tpyaa BaxsbiMu saBisores  LIYP 8 («JocroitHas pabota wu
sKoHOMHUecKu poct»), 10 («Cokpaiienre HepaBeHCTBa») U 11 («¥YcroliuuBbie

ropoJia ¥ HaceJEHHbIE IyHKTHI») [2, 3].
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Merononorus. MeTOAOJIOrMYECKYI0 OCHOBY  HMCCIEIOBAHUSI  COCTABIISIOT
MOJIOKEHHSI TEOPUHM YCTOMYMBOIO Pa3BUTHS, KOHLENIMU AocToHOro tpyza MOT,
TEOPUU PETUOHAJIBHOIO PAa3BUTUS W MPOCTPAHCTBEHHONM SKOHOMHUKH, a TaKXKe
MHCTUTYIIMOHAJBHBIN MOJIX0Jl K aHanu3y pbiHKa Tpyna [3]. B pabore ycroiiuuBoe
pa3BUTHE NPUTPAHUYHBIX pernoHOB KaszaxcTaHa paccMmaTpuBaeTcs 4epe3 MNpU3My
umiiementaiuu Lleneit ycroituuBoro pazsutus (IIYP), mpexne Bcero L[YP 8
«ocToitnas padota u axoHomuueckuit poct, LIYP 10 «Coxkparienne HepaBeHCTBa»
u 11 («YcroituuBble ropoJa U HaCEJICHHbBIE TYHKTHI»).

OMIUpUYECKyro 0a3y UCCIEAOBaHUS COCTABHIIN:

s OUIIMaNbHBIE CTATUCTUYECKUE JaHHble BIOpO HalMOHANBHOW CTAaTUCTUKU
ATEHTCTBA 10 CTPaTeTHYeCKOMY INIAaHUPOBaHUIO U pegopmam PK;

o JaHHBbIE MUHHCTEPCTBA TPYJla U COLIMATIbHON 3amuThl HaceneHus PK;

e MaTEpUANBl  MEXAyHapoAHbIx opranuzauuid (OOH, TIIPOOH, MOT,
Bcemupnbiii 6aHk), kacaromuecs MoHuUTopuHra npoctuwxeHust L[YP u cocrosuus
PBIHKOB TpyAa;

« HOpMAaTUBHO-TIpaBOBble akThl PecnyOmuku Kazaxcran B cdepe 3aHATOCTH,
PErHOHAIBHOTO Pa3BUTHUA U YCTOMYMBOIO Pa3BUTHS,

e QHAJIUTUYECKUE OTUYETBl M CTPATErMYECKUE JOKYMEHTbI 110 Pa3BUTHIO
IPUTPAHUYHBIX TEPPUTOPUIL;

o PE3YJIbTAThl HAYYHBIX UCCIIEIOBAaHUI OTEUECTBEHHBIX U 3apYOEKHBIX aBTOPOB.

B kauectBe 00beKTa aHaNKM3a BEIOpaHbI IPUTPAHUYHBIE PErHOHBI PecmyOnuku
KazaxcraH, XapaKTEePU3YIOLIHUECS pa3IuyHOU COLMAJIBHO-D)KOHOMUYECKOM
crnenuann3auuen, jaemMorpauyeckod JAMHAMUKON M YPOBHEM BOBJICUEHHOCTH B
TPAHCTPAHUYHBIE IKOHOMUYECKHUE TPOLIECCHI.

B mporecce wucciienoBaHus HCIONb30BaNach COBOKYIMHOCTh OOILEHAYYHBIX,
SKOHOMMYECKHUX M CIIEHMAIBHBIX METOJ0B aHAJIN3a: aHAJIN3 U CUHTE3; CPABHUTENBHBIN
aHaJu3; CTATUCTUYECKUE METObl; KOHTEHT-aHAJIN3.

1.  TeopeTMKO-METOIOJIOIrMYECKUE  OCHOBBI  YCTOMYMBOIO  pPa3BUTHUSA
IPUTPAHUYHBIX PETUOHOB.

YcroitunBoe pa3BUTHE TMPEACTABISIET COOOH KOMIUIEKCHYIO KOHIIEHIIHUIO,
HaIlpaBJICHHYI0 Ha TapMOHHM3ALMI0O JKOHOMHMYECKOIO  pOCTa,  COLMAIBHOU
CIIPABENIMBOCTH M OXPAaHbl OKPY)KAIOUIEH cpelabl. B KOHTEKCTE NpUIrpaHUYHBIX
PETHOHOB OHO MPUOOpeTaeT 0co00e 3HaYCHHE, TTOCKOIBKY 3TH TEPPUTOPUHN 00T JaI0T
CTPATErM4eCKOM BaXKHOCTBIO JUIsl SKOHOMHUKH CTPaHbl, BHEIIIHEOKOHOMUYECKHUX CBS3EH
U pETMOHANBHON O€30MaCHOCTH.

Teopernyeckas 6a3a yCTOMYMBOrO pa3BUTHsI 0a3UpPyeTCs HA Psifie KIIOUYEBBIX
OPUHIIUIIOB:

¢ HHTETPALNS DKOHOMUYECKUX, COUUAIBHBIX U IKOJIOTUYECKUX aCIEKTOB;

o cOQTAaHCUPOBAHHOE PACTIPEEIICHHE PECYPCOB U JOXOJI0B MEXKY PErMOHAMU;

o yU€T cCHeUM(PUKKA TPUTPAHUYHBIX TEPPUTOPUI B TOCYAAPCTBEHHOM U
PETUOHAIBHOM MTOJIUTHUKE;

o IOJITOCPOYHAST OPUEHTALMsI HA KA4eCTBO JKM3HU HACEICHUS M COXPAHEHUE
DKOCHUCTEM.
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BaxHemmM 371€MEHTOM KOHUENIMU SBJISETCS uMILIeMeHTanusa Llenen
ycroiuuBoro paszsutus (LIYP), npunsrteix Opranuzanueit OObeIuHEHHBIX
paMKax aHajgu3a MpUTPaHWYHBIX pernoHoB KazaxcraHna ocoboe BHHUMaHHE

« [IYP 8 — nocroitnas pabora u 5JKOHOMUYECKHI POCT, TOCKOJbKY 3aHSATOCTh
HanpsIMyI0 BJIUSET HA COLUMAIBHYIO CTaOUJIBHOCT U JIEeMOTpaduYecKyro
OUHAMUKY;

«IYP 10 — cokparmieHre HEpaBEeHCTBA, OTpa)karoleMy HE0OXOJAUMOCTb
BBIPABHUBAHHUS YPOBHS )KU3HU MEXY PETUOHAMM;

«[IYP 11 — ycroiluuBble TOpOJa U HACEIEHHBIE MYHKTHI, YTO BAXXHO IS
IJIAHUPOBAHMST ~ MHPPACTPYKTYphl W DKOHOMHYECKOW  AKTHUBHOCTH B
MPUTPAHUYHBIX 30HAX.

2. AHaiMATHYECKas 4YACTh: PBIHOK Tpyda M YCTOWYHMBOE pPa3BUTHE
NpUrpaHUYHBIX pernoHoB Kazaxcrana (2019 - 2025 rr.)

[Ipurpannunsie PETUOHBI Kazaxcrana JEMOHCTPUPYIOT
pa3HOHAINPABJICHHbIE TEHACHLUMHU pPA3BUTHs pBIHKA TPyda, YTO CBSI3aHO C
HDKOHOMHUYECKON  crenudukol TeppuTOopuil, YpoBHEM ypOaHM3AIUU U
IPOMBIIIIEHHON CcTpykTypoil. Ocoboe BHuUMaHue yaeneHo Kocranaickoin

O6H3CTI/I, T'AC Pa3BUTO CCIBCKOC XOBHﬁCTBO, CpGI[HHﬁ HpOMBIHIHGHHBIﬁ CCKTOp U
MCIL.

Tabnuma 1 - O6mue noka3zarenu pbIHKa TPyJa

l'og | YpoBenn YpoBeHb Honst  momoxaexwu | CpenHsisi 3apruiara,
3aHATOCTH, %o 6e3paboruiibl, % NEET, % TBHIC. TEHTE
2019 | 65,3 4,9 6,5 280,1
2020 | 64,7 5,0 6,7 292,5
2021 | 65,0 4,8 6,6 310,3
2022 | 65,3 4,9 6,5 332,7
2023 | 64,9 4,7 6,5 356,4
2024 | 65,2 4,6 6,4 372,0
2025 | 64,4 4,6 6,2 381,1

[Tpumeuanue - CocTaBieHO aBTOPOM 1O JaHHBIM stat.gov.kz [1]

AHanu3 TMHAMUKHU KIIFOYEBBIX MTOKa3aTesen poiHka Tpyaa 3a 2019 - 2025 rr.
MIO3BOJISIET BBISIBUTH Psifi YCTOMYUBBIX TEHAEHIUM, XapaKTepU3YyIOLIUX TEKYIIEe
COCTOSIHME U HAINpaBJIEHUs €ro TpaHC(HOpMaIuu B KOHTEKCTE peaTu3alliy meyien
YCTOWYHMBOTO PA3BUTHA.

Bo-niepBbIX, ypOBEHb 3aHATOCTM B  pPACCMATPUBAEMBIM  NEPUOL
JIEMOHCTPUPYET OTHOCUTEIBHYIO CTaOMIILHOCTH, KOJEOsACh B mpenenax 64,4 -
65,3 %. Haubonee 3ametHoe cHmkenue 3adukcupoBano B 2020 romy, 4ToO
cBsi3aHo ¢ nocaenacteusimMu nanjgemun COVID-19 u BpeMeHHbIM COKpalieHueM
DKOHOMHMYECKOW  aKTUBHOCTU. B  mocnemyronme roasl  HabOromgaeTcs
BOCCTAaHOBJICHME TMOKazaress, oaHako B 2025 roay ero 3HAYE€HHWE BHOBH
HE3HAYUTENbHO CHIKaeTcsa a0 64,4 %, 4TO MOXKET CBUAECTEIBCTBOBATH O
COXPaHSIOIIMXCS CTPYKTYPHBIX JMcOanaHcax Ha pbIHKE TpyAa U OTpaHU4YeHHOU
CIIOCOOHOCTH 3KOHOMHUKH CO3/1aBaTh YCTOMYHMBBIE paboune MecTa.
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Bo-BTOphIX, ypOBeHb 0€3pabOoTHIEI HMEET TEHACHIHMIO K TOCTEIEHHOMY
cHmkenuo: ¢ 4,9 % B 2019 rony no 4,6 % B 2024 - 2025 rr. 310 yKa3blBaeT Ha
OTHOCUTEJIbHYIO CTAaOMIM3AIMIO CUTYAllUd HAa PhIHKE TPYy/la U pe3yJIbTaTUBHOCTh MEP
rocyJapCTBEHHOM MOJIUTUKH 3aHATOCTH. BMecTe ¢ TeM HU3KUN ypoBeHb 0€3padoTHIIbI
HE BCErJa OTPaXaeT KAUeCTBEHHBIE XAPAKTEPUCTUKHU 3aHATOCTHU, MOCKOJIBKY MOKET
COMPOBOXKAATHCSI POCTOM HECTAHJIAPTHBIX M HU3KOMPOU3BOUTENBHBIX (OPM Tpy/Ia.

B-tperbux, noma mononexu kareropud NEET neMOHCTpUpyeT yMEpeHHOE, HO
ycToiiunBoe cokpamieHue - ¢ 6,7 % B 2020 romy mo 6,2 % B 2025 rony.
[TonoxuTtenpbHas TMHAMHUKA CBUETEILCTBYET 00 ONMpEACIIEHHOM Iporpecce B cdepe
MOJIOJEKHOM  3aHATOCTH, pACHIMPEHHH OXBaTa HporpaMmamMu  oOpa30oBaHUS,
npodecCHOHANbHOM MOATOTOBKM U aKTHBHOM MOJUTHKU HAa phIHKE Tpyaa. OnHaKo
coxpanstomuiica yposenb NEET yka3biBaeT Ha HalIM4K€e CTPYKTYPHBIX OapbepoB Mpu
MepexXoJie MOJIOIEKU OT CHUCTEMbl O0pa3oBaHUSA K PBIHKY TpyJa, OCOOEHHO B
PETHOHATBHOM U IPUTPAHUYHOM pa3pese.

B-ueTBEpTHIX, cpeaHeMecsYHas HOMUHAJIbHAS 3apaboTHast rJaTa
JEMOHCTPUPYET YCTOMYUBBIN POCT HA MPOTSIKEHUU BCETO aHATM3UPYEMOTO MEPUOA -
¢ 280,1 twIc. Tenre B 2019 roay no 381,1 thic. Tenre B 2025 roay. JlanHast quHamMuka
oOyciioBlieHa Kak HWHOIAIUOHHBIMHU IPOIIECCAMH, TaK U IOCTENEHHBIM POCTOM
noxon0B Hacenenus. OgHaKO pOCT HOMHUHAIIBHOM 3apa0OTHOW IUIaThl HE BCETa
CONIPOBOXKJIA€TCSI ~ AJE€KBAaTHBIM  YBEJIMYEHUEM  peajlbHbIX  JOXOJOB U
MIPOU3BOAUTENILHOCTH TpPyAd, YTO MOAYEPKUBAETCS B aAHAJIUTHUYECKUX 0030pax
Bcemupnoro 0anka [4].

B uenom mpeacTaBieHHbIE JAaHHBIE [OKa3bIBAIOT, YTO PBIHOK Tpyna
XapaKTEPU3yeTCs] OTHOCUTENBHOW MaKpOyCTOMYMBOCTBIO, YMEPEHHBIM CHUXKEHUEM
0e3paboTULIbl U MO3UTHUBHOM TWHAMUKOW 3apaOoTHOM miuaTel. OJHAKO COXpaHEHHUE
KOJeOaHUil  ypOBHS 3aHATOCTM M Hanmuuue rpynmbl  mosoaexu NEET
CBUJICTEIBCTBYIOT O HEOOXOJUMOCTH NAbHEUIIEr0 COBEPIIEHCTBOBAHUS TTOJIMTUKHU
3aHATOCTHU, OPUEHTUPOBAHHOW Ha CO3JJaHUE KAYECTBEHHBIX PabOYMX MECT, pa3BUTHE
YEJIOBEUECKOr0 KaluTalla ¥ peanusauuto llener ycToMuuMBOro pasBUTHS, IPEKIEC
Bcero [IYP 8 «JlocToitHas paboTa 1 5KOHOMUYECKHUI POCTY.

st Gonee yrayOn€HHOTO aHalnu3a O0COOCHHOCTEN (YHKIIMOHWPOBAHUS PHIHKA
TpyJa ¥ peaan3aliiy MPUHITAIIOB YCTOMUHNBOTO Pa3BUTHS 11€II€CO00Pa3HO PACCMOTPETh
COIMAIPHO-DPKOHOMHYECKUE XapaKTEPUCTUKH MPUTPAHUYHBIX oOsactel PecryOnmku
Kazaxcran. I[IpoctpancTBeHHasi crienuduka TaHHBIX TEPPUTOPHUIM OOYCIOBIIEHA HX
y4acTUEM B TPAHCTPAHUYHBIX SKOHOMHUYECKHUX MPOIECCaX, PA3IUUYUSIMHU B YpOBHE
XO35IMCTBEHHOTO PAa3BUTHUS, JAeMOrpaduyecKod CTPYKType U HHPPACTPYKTypHOU
00€eCIeYeHHOCTH, YTO HAPSIMYIO OTpaXkaeTcsl Ha MapaMeTpax 3aHsATOCTH U Ka4eCTBE
TPYIOBBIX PECYPCOB.

B Ttabnuue 2 npencraBieHbl KIOYEBbIE COIMATbHO-3KOHOMUYECKHE MMOKA3aTENH
MpUrpaHudHbIX obOsactedt Kazaxcrana 3a 2025 roxa, MO3BOJISIIONIAE OIEHHUTH HX
MOTEHIIMAT W OTPAaHWYCHUS] C TOYKH 3peHUs (HOPMHUPOBAHHS YCTOWYUBOTO U
MHKJIIO3UBHOTO PBIHKA TpyJa. AHAJIW3 JaHHBIX IOKa3aTelied JaeT BO3MOXKHOCTb
BBISIBUTh ~ MEXKPETMOHAIbHBIE  pPa3JU4YMsi,  ONPEAEIUTh  30HBl  COLMAIbHO-
SKOHOMHUYECKOH YS3BUMOCTH, a TAK)KE€ IPOCIEAUTh CTEIEHb TOTOBHOCTU OTIEIbHBIX

TEPPUTOPUN K UMIUIEMEHTAaINH Llerel ycToMurBOro pa3BUTHsA, IPEXKIE BCETO B YACTH
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oOecreueHust JOCTOMHOM 3aHITOCTH, OBBILIEHHS YPOBHS JOXOJ/I0B HACEJIECHUS U
COKpAIlleHHs] TEPPUTOPUATBHBIX AUCTPOMOPIIUA.

[lonmyyeHnnsie  pe3yibTaThl  CIOy>KaT  aHaJUTHYEeCKOoW  Oazod  Jyid
MOCJIEYIONIETO BBISIBJICHUS MPOOJEMHBIX ACMEKTOB Pa3BUTHS MPUTPAHUYHBIX
PHIHKOB ~ TpyAa U  OOOCHOBaHMS  HalpaBJICHUN  COBEPIICHCTBOBAHUS
rocyJapCTBEHHOM pPETUOHAIBHOW M COIMAIbHOM TIOJUTUKH B KOHTEKCTE
YCTOMYUBOTO Pa3BUTHSI.

Tabnuna 2 - ConpaibHO-?PKOHOMUYECKHE MTOKA3aTeIU NPUrpaHuyHbIX obnacteit (2025 r.)

Jons Cpennsis
O6I1ACTE Hacenenue, | YpOanuzamus, MCII B 3apriata, | be3paboruna,
TBIC. YEIL. % 3aHSITOCTH, TBIC. %
% TEHTE

Kocranaiickas 823,1 63,5 28,4 381,1 4.6

Bocrouio- 1350 58,2 31,0 3985 4.4
Kazaxcranckas

Cesepo- 600 55,0 26,8 368,0 4,7
Kazaxcranckas

3anano- 650 62,0 33,2 410,2 4,3
Kazaxcranckas

AThIpayckas 650 75,0 35,0 620,0 3,8

Mamnrucrayckas 550 72,0 34,5 610,0 4.0

JKamObUICKasA 1200 47.0 27,5 355,0 49

[Tpumeuanue - CocTaBiieHo aBTOpoM o AaHHbIM Stat.gov.kz, UNDP, ILO [1, 2,
3].

AHanu3 JaHHBIX MTOKA3bIBACT 3HAYUTEIBHBIC TEPPUTOPHAIIBHBIC PA3THNIUS B
YPOBHE COIMATBLHO-3KOHOMHYECKOTO Pa3BUTHS TPUTPAHUYHBIX PETHOHOB
Kazaxcrana.

JImpupyronme moO3MIMM  3aHUMAKOT ATblpayckas W MaHrucrayckas
00J1acTH, 4TO OOBICHICTCS BRICOKOM KOHIIEHTpAIMEeH HE(TEra30BOro CeKTopa.

OTU PEeruoHbl UMEIOT BHICOKUH YypoBeHb ypOanuszanuu (75% u 72%) u
HanOoJiee BEICOKHE cpenaue 3apadoTHbie miaThl (620,0 u 610,0 ThiC. TeHre).

VYpoBenn 6e3paboTuilsl - HUXKE cpenHero mno Beibopke (3,8 - 4,0%), uro
CBUJICTEIBCTBYET O CTAOMIBHON 3aHITOCTH.

Cpennioro TMO3UIMI0 3aHUMarOT 3anagHo-Kaszaxcranckas u BocTtouHo-
Kazaxcranckas o6nactu, riae Haomonaercs coanancupoanHoe pazutue MCII
(31 - 33%) u ymepeHHbIe moka3areiu o 3apmiate (398 - 410 TeIC. TEeHTe).

VYpbaunuzanus HaxoauTcs Ha ypoBHE 58 - 62%, 6e3padoTuna - 4,3 - 4,4%.

DOTH PETHOHBI JICMOHCTPUPYIOT YCTOHMYHMBYIO CTPYKTYPY 3aHSATOCTH H
3HAYUTEIIbHBIN MOTEHIUAT POCTA.

Kocranaiickas 001aCTh XapaKTepru3yeTcss yMEPCHHBIMH ITOKa3aTEISIMU:

ypoBeHb ypOanu3zanuu - 63,5%,

cpenHsisi 3apaboTtHas miata - 381,1 ThIC. TeHre,

6e3paboruna - 4,6%.
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D10 oTpaxkaer cTaOWIbHOE, HO MEHEe NWHAMUYHOE Pa3BUTHE, OCHOBAaHHOE Ha
IPOMBIILJIEHHO-arpapHou cTpykType u aktuBHocTr MCIL.

Orcraroiue peruonsl - CeBepo-Kazaxcranckas u XKamObuickast o01acTi.

Huskuii ypoBenb ypOanuzaiuu (55% u 47%) u cpaBHUTEIBHO HU3KUE 3apILIaThl
(368,0 1 355,0 ThIC. TEHTE).

be3paboruna - Beliiie cpeanero yposus (4,7 - 4,9%).

DTO yKa3blBaeT Ha CTPYKTYpHbIE MpPOOJIEMbl PBIHKA TPYJa, OTpaHUYCHHbBIC
MHBECTHUIIMH U HEJOCTATOYHYIO TUBEPCUPUKALINIO SKOHOMUKH.

YpoBeHb COLMAIBHO-?)KOHOMHYECKOTO PA3BUTHS IPUTPAHUYHBIX PETHOHOB
Kazaxcrana neMoHCTpupyeT UETKYI0 3aBUCUMOCTb MEXIy ypOaHU3aIluew,
aktuBHOCTBhI0 MCII 1 ypoBHEM 3apaOOTHOM IJIATHI.

Uem BbllllE KOHUEHTPALMS MPOMBIINUIEHHOTO M  CEPBUCHOTO  CEKTOpa
(ATeIpayckas, Manrucrayckas, 3KO), TeM BbIIIE€ 10XO0/bl U 3aHATOCTb.

Peruonsl ¢ arpaphoii cnenuanuzaruedt (JKam6Owuickas, CKO) wyxnaiTcs B
JOTIOTHUTENbHBIX Mepax mnoaaepxkku MCII, co3gaHum HOBBIX pabO4YMX MeECT U
Pa3BUTHN UHPPACTPYKTYPHI.

PesynbraTel. OO0CHOBAHHBIE PEKOMEHIAIMU IO MOJIEPHU3AIMHI PETUOHAIBHON
MOJINTUKH Pa3BUTHSL.

[. Monynb: AxkTuBM3aIus pervoHanbHOM TonuTuku 3aHaTtoctu (Ilapamurma:
VY cTOMYUBOCTD U MHKITFO3UBHOCTD)

[{emeBoe ctumynnpoBanue cekropa MCII B mpurpaHnyHbIX Ki1acTepax:

Mepa: BHenpenue cucteMbl 1eJIEBbIX MUKPO-TPAHTOBBIX MPOTPAMM U JIFOTHOTO
(¢uHaHCcHpoBaHUs N8 Manbix W cpeaHux  npeanpusatuid  (MCII),
CHEUUATU3UPYIOMIMXCA Ha «3€JIEHBIX» TEXHOJOTUSAX (IKO-MHHOBALMHU, YCTOMYHUBOE
CEeJIbCKOE XO03SMCTBO, BO30OOHOBIIsIEMasl HEPreTUKA, PKOTYPU3M) B MPUTPAHUYHBIX
TEPPUTOPHUSIX.

O6ocHoBaHKe: ITO 00ECTICUUT TUBEPCUPHUKALIUIO SIKOHOMUYECKOM Oa3bl peruoHa
U (QopMUpPOBaHUE YCTONYMBBIX, BBICOKOJOXOJHBIX PAOOYUX MECT, MUHUMHU3HPYS
AKOJIOTMYECKHE PUCKHU U UCIIONB3YS MOTEHINA PUTPAHUYHOTO COTPYIHUYECTBA.

Nurerpamus mononexxu NEET nocpenctom 1udpoBbix miatdopm:

Mepa:  Pa3paboTka W  UMIUIEMEHTAIMsi  MHTCHCHBHBIX  MPOTPaMM
npodeccuoHanbHON pekBamudukanuu g Monoaexu kareropun NEET (Not in
Education, Employment, or Training), Cc(pOKyCHPOBAaHHBIX Ha KOMIICTCHIIHSIX
mugpoBoit sxoHomuku (Big Data, UM, kubepOe3omnacHocTs). CompoBokIeHUE
nporpamMm cosfaHueM HUGPOBbIX (PpunaHc-xaboB aisi obOecrnedeHus: yIaJeHHOIO
TPYAOYCTPOUCTBA.

O6ocHoBanue: [103BoJIIET CHU3UTH YPOBEHb CTPYKTYPHOU Oe3paboTHlIbl Cpenn
MOJIOJICKU,  YCTPAHUTh  «IU(MPOBOM  pa3pbiB» U 00ECHEUYUTh  MPUTOK
KBaTU(UIIMPOBAHHBIX KaJAPOB B CEKTOPA, KPUTUUECKH BAKHBIC JIJIS1 PA3BUTHA.

II. Monaynb: Uucturyunonanuzanus Lleneit ycroiiunboro pazsurtus (L{YP)

dopmupoBanue cuctembl MoHuTopunra [{YP Ha cyOHarmonansHoM ypoBHe:

Mepa: Co3gaHWe  MHTEPAKTUBHBIX  aHamutudeckux  «l[YP-maneneii»
(Dashboards) B  ammaparax  OOJAacTHBIX  aKMMaTOB,  OOECIIEYMBAIOIINX
BepUUIIMPOBAHHBIM MOHUTOPHUHT B peaqbHOM BpeMeHu uHaukatopoB LIYP 8, 10 u
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11. IlpeaycMOTpeTb MHTErpalMi0 OTKPBITBIX JAHHBIX M MEXaHU3MOB
IPaXIaHCKOTO KpayJICOPCUHTA.

O6ocHoBanue: O6ecneynBaeT MPO3payHOCTb, MOJOTYETHOCTh U HAYUHYIO
000CHOBAaHHOCTh MPUHUMAEMBIX YIMPABICHYECKUX PEIICHUM, TpaHchopMUpys
IIYP u3 nexiiapaTtuBHOM IMOBECTKHU B MMPAKTUYECKUN UHCTPYMEHT PETUOHAIBHOIO
IIJIAHUPOBAHUS.

Pa3BuTHE S5KOCHUCTEMBI «3€NIEHBIX» PAb0YNX MECT:

Mepa: UWuunuupoBanue cetu OKO-WUHKyOATOpoB/AKCElepaTopoB B
arpapHbIX U nepuepuitHbIX 30HaX, OPUEHTHPOBAHHBIX HA TOJJCPKKY MPOCKTOB
B 00J1aCTH OpTaHUKH, PECYypCOCOEpEKEHUS U arpo-OMOTEXHOIOTUH.

ObocHoBanne: CrnocoOCTBYeT pealu3alud KOHIENIMU IUPKYJISIPHON
SKOHOMHUKH, CO3/1a€T HOBYIO BOJIHY MpEANPUHUMATEIbCTBA W IOBBIIIAET
AKOJIOTUYECKYIO YCTOMYMBOCTD CEIBCKOXO03SIMCTBEHHOTO CEKTOPA.

[II. Monayne: KanpoBas mnonutuka u TpaHchopmaiusi oOpa3zoBaHUs
(ITpunnun: IlpornozupoBanue U NPaKTUKO-OPUEHTUPOBAHHOCTD )

NHcTuTynimonanu3anusi IpOrHO3UPOBAHUS PHIHKA TPY/Ia:

Mepa: Coznanue Ha 0asze BeAylmux o0O0pa3oBaTEIbHBIX YUPEKICHHM
«llentpoB xommerenuuii Oyaymero» (Future Skills Hubs), xotopeie Oyayt
OPUMEHSTh METOJABl MpOTHO3HOrO MojenupoBanus (Big Data, WMW) nnsa
noarocpoyHoro (5-10 ner) ompeneneHus MOTPEOHOCTEH JIOKAJIBHOTO pBIHKA
Tpyaa. BHeIpeHre Moy IbHBIX MUKpO-KBaTH(uKaIui (micro-credentials).

O6ocHoBanue: ObecneunBaeT MPOAKTUBHYIO aIaNTAIlMI0 00Pa30BaTEIbHBIX
porpaMM K MEHSIOMIMMCS SKOHOMHUYECKUM pEaMsiM, MUHUMU3HPYS PHUCK
nucbanaHca Crpoca U npeajioxKeHus pabodeil CUIIbl.

VYkpemienue cszeit «O0pazoBanue-buznecy uepes mapTHepcTBa:

Mepa: Paszpaborka mozaenu CeteBbix KopnopaTuBHBIX YHHUBEPCUTETOB
(CKY) — 1eHTpoB, CO37aBa€MbIX Ha OCHOBE TOCYJIapCTBEHHO-YaCTHOIO
NapTHEPCTBA MEXy KOHCOPIIMYMOM MPEANPUATANA U By3aMH/KOJUICKAMU JIJIs
LEJIEBOM MOArOTOBKH KaJpOB, FTAPAHTUPOBAHHBIX CTAKUPOBOK U MOCIETYIOLIETO
TPYAOYCTPOUCTBA.

ObocHoBaHMe: YBEIMUNBAET PEJICBAHTHOCTh BBIITYCKAEMbIX CIIELIUATINCTOB,
COKpamaer TMepuojJi  aJalTaliud  BBIIYCKHUKOB W MOBBIIAET  HX
KOHKYPEHTOCTIOCOOHOCTb.

IV. Monyns: UndpacTpykTypHOE M MHBECTULIMOHHOE pa3BuTHe (BekTop:
NHTennekTyanbHbIi poCT)

Coznanue «YMHBIX» PUTPAHUYHBIX JOTUCTUYECKUX U COLUATBHBIX Xa00B:

Mepa: Peamnzanuss DpPOEKTOB MO MOJACPHU3ALUMU TPAHCIOPTHOM U
COLIMAJIBHOM HMH(PACTPYKTYpPhl B MPUTPAHUYHBIX pailOHaX C KCIOJIb30BAHUEM
loT-Ttexnonoruii (MuTEepHeT Bellen) sl ONTUMHU3ALUMU JIOTUCTUKH, YIIPABICHUS
pecypcamu U MpeloCTaBIeHUs U(PPOBBIX TOCYIaPCTBEHHBIX YCIIYT.

Ob6ocHoBanue:  [loBblmaer  HIKOHOMHUYECKYIO  MPHUBIEKATEIHHOCTH
MIPUTPAHUYHBIX 30H, CHU)KAET ONEPALMOHHbBIC U3ICPKKU U YIYUIIaeT KaueCTBO
YeJI0BEYECKOr0 KaluTaja 3a CUeT MOBBIIICHNs KOM(OPTHOCTH MPOKUBAHUSI.

[TpuBneuenne ESG-oprueHTUPOBAHHBIX MTPSMBIX HHOCTPAHHBIX WHBECTHLINM
(ITNN):
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Mepa: Co3nanne «/HBECTUIIMOHHBIX PETYJIATOPHBIX MECOYHUI» (AHIIL.
Regulatory Sandbox) ms [IMU, npenycmatpuBatomux npedepeHIuu sl TPOEKTOB,
CTPOTO COOTBETCTBYIOIIMX MeXAyHapoaubiM ESG-ctanmapram (Environmental,
Social, Governance), ¢ 0co0bIM POKycOM Ha 00padaTHIBAIOIIYIO MPOMBIIIIEHHOCTD U
ycronuuBsii AIIK.

O6ocHoBanue: ObecrieunBaeT MPUTOK KAYECTBEHHOT'O KamuTalla, KOTOPBIA He
TOJIBKO CO37aeT paboyre MecTa, HO U CHOCOOCTBYET HKOJOTHYECKH M COLMAIBHO
OTBETCTBEHHOMY POCTY PETHOHAIBHON 3KOHOMUKH.

3akmoueHue. AHaIU3 MPUTPAaHUYHBIX peruoHoB KazaxcTaHa moKas3bIBaeT, 4TO
YCTOMYMBOE pPAa3BUTHE HANPSIMYIO CBSI3aHO C COCTOSIHUEM pBIHKA TPyJa, YPOBHEM
ypOaHM3aIuu U TOAEPKKON Majoro u cpemHero OmsHeca. Kocranatickas o0yacth
JEMOHCTPUPYET CTAaOWIIbHBIA ypOBEHb 3aHSITOCTM U yMEPEHHBIH YPOBEHb
0e3paboTHIbl, TP ITOM POCT CPEIHEN 3apabOTHON TMIaThl CBUIETEIBCTBYET O
MOJIOKUTEIIbHOW TUHAMUKE S3KOHOMUYECKOW aKTUBHOCTH.

B mnacrosmee Bpems B Pecnybnmuke Kazaxcran LYP wunTerpupoBanbsl B
CTpaTEerM4yecKue IUIaHbl CTPaHbl, a TAKKE YTBEPXKIECH IEPEYEHb HAIMOHAIbHBIX
unaukaropo [[YP. C 2021 r. npeiicTByeTr HOBasi CHUCTEMa TOCYJApCTBEHHOIO
IJIAHUPOBAHUS, KOTOpPAsi OTPAXKAET OCHOBHOM TE3UC, YTO AOKYMEHThI CHCTEMBI
roCyJapCTBEHHOIO TUIAHUPOBAHUSA JIOJKHBI cojiepKaTh nHaAuKaropsel LIYP OOH. [Ins
aTuX 1eneit B 2021 r. Takxe yTBEpKACHbI HallMOHAIbHbIC UHAUKATOpHI LIYP [5].

Nmmnemenrtanus LIYP Ha pernoHanbHOM ypOBHE CLIOCOOCTBYET BhIPABHHBAHUIO
JI0X0/I0B, cokpaiieHuto aoiu mosoaexxu NEET u ymydiieHuto MHQpacTpyKTyphl.
[IpakTnueckne pexkoMeHgauuu BkiIodaroT noaaepxkky MCII,  BHeapeHue
podheCCUOHANIBHBIX MPOTPAMM JIJI MOJIOJICKH, PA3BUTHE «3€JEHBIX» pabOUnX MECT,
ajanTainuio o0pa3oBaTEebHBIX MpPOrpaMM IOJ TMOTPEOHOCTH phIHKA Tpyda U
MPUBJICUCHUE UHBECTULIMI B HHPPACTPYKTYPY NPUTPAHUYHBIX 00JIACTEH.

Takum 006pa3oM, KOMIUIIEKCHBIHN MOJX0/] K YCTOMYMBOMY Pa3BUTHIO, OCHOBAHHBIN
Ha CTaTUCTHYECKOM aHanuze, MoHuTopunre I[YP u pernonanpbHbIX 0COOEHHOCTSIX,
MI03BOJIUT MOBBICUTH A((HEKTUBHOCTH MOJIMTUKH 3aHATOCTH, CO3/1aTh JOTIOTHUTEIIbHbBIE
BO3MOXHOCTH JUISI MOJIOJCKH W YKPENHUTh OSKOHOMHUYECKYI0 CTaOMIBHOCTh
IPUTPAaHUYHBIX perHoHOB Ka3zaxcraHa.
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Annotation. This article examines an innovative approach to biological
wastewater treatment using the microalgae Chlorella vulgaris to intensify aerobic
oxidation and nitrification processes, reduce hydrogen sulfide and biogenic pollutant
concentrations, and improve the hydrochemical and hydrobiological parameters of
water. The article discusses the technological and environmental aspects of Chlorella's
use, its interaction with filter-feeding zooplankton, and the economic benefits
achieved. The results of water quality monitoring and the dynamics of biochemical
parameters after the technology's implementation are presented.

Keywords: biological wastewater treatment, chlorella microalgae, photosynthetic
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Introduction. Industrial and domestic wastewater is a source of hazardous
chemical compounds, heavy metals, and microorganisms. Disposing of such waste
without prior treatment causes significant environmental harm. Physical and chemical
wastewater treatment methods make it environmentally safe. Comprehensive
wastewater treatment is required to remove biological, mechanical, chemical, and other
contaminants. This complexmeasures are necessary to make the water as safe as
possible for people.

Untreated wastewater discharge leads to severe pollution of soil, water, and the
atmosphere. This often leads to the destruction of entire biotopes.

Due to habitat destruction, many species are now on the brink of extinction. Even
untreated sewage discharged into a body of water can kill fish, amphibians, and
mollusks.

According tonational report "On the state of the environment and the use of
natural resources of the Republic of Kazakhstan™ for 2022 in the Kostanay region.
There is a need to build a biological wastewater treatment plant in the city of
Kostanay[1]. However, the high cost of constructing such a facility necessitated a
review of the proposed solutions. At meetings of the Technical Council of the Kostanay
Region Akimat, alternative treatment methods capable of achieving the required level
of environmental safety at a lower cost are being considered. Selecting the optimal
option is crucial, as the health of the Tobyl River, the quality of drinking water, and
the environmental sustainability of the urban environment directly depend on the
effectiveness of wastewater treatment.
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The use of chlorella microalgae has been proposed as an effective and cost-
effective alternative. This method enables natural self-purification processes in water
bodies and ensures biological stabilization of wastewater, reduces the content of
biogenic pollutants, heavy metals, and hydrogen sulfide, and increases the
concentration of dissolved oxygen [2].

Methodology. The technology is based on the green microalgae Chlorella
vulgaris. Certain strains are able to distribute evenly throughout the water and
concentrate in the upper layer, ensuring priority access to sunlight and enabling
operation in early spring when the ice melts.

The technology is based on activating the natural food chain. Chlorella, when
released into the water, begins actively producing oxygen. This provides a powerful
boost to the development of bacteria that digest bottom sediments and zooplankton.[3].

Living chlorella cells assimilate significant amounts of biogenic elements
(nitrogen, phosphorus), using them to synthesize proteins, nucleic acids, and
phospholipids (up to 60% of dry biomass), and release oxygen, which intensifies
natural nitrification processes. Chlorella accumulates heavy metals through physical
adsorption, ion exchange, chemisorption, covalent bonding, oxidation-reduction
reactions, and crystallization on the cell surface. Active absorption and binding of
metal ions by cells is also possible. Chlorella secretes metabolites that chelate metal
ions, converting them into a less toxic form. Alkalization of the environment due to
biomass growth also promotes the precipitation of heavy metals. Biological treatment
processes include:

- photosynthetic aeration with the release of up to 1.8 kg O2/m3day, absorption
of CO2 up to 2.5 kg/m*day;

- activation of filter zooplankton (Daphnia, Rotifera, Vorticella), processing of
bottom sediments and organic pollutants;

— maintaining an aerobic regime even when the reservoir is covered with ice due
to the high supply of dissolved oxygen.

The technology allows for year-round use, including the application of the
suspension under ice, within an operating temperature range of 1-42°C. The operating
salinity of the reservoir is no more than 18 ppm, water hardness is <25 mmol/L, and
pH is 5.6-10 [3].

Results. The introduction of Chlorella vulgaris SKO A RKM-0870 into the
Bioprud storage pond and the Burzharsky storage pond showed:

- increasing the concentration of dissolved oxygen to 10-14 mg/I;

— increase in the number of filter-feeding zooplankton;

- reduction of COD and BOD, precipitation of phosphates and binding of heavy
metals;

— suppression of unpleasant odor and hydrogen sulfide;

- improvement of hydrochemical and hydrobiological parameters of water;

- reduction of greenhouse gas emissions[4].
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Table 1 — Dynamics of changes in the main water indicators at the stages of biological

treatment
Annual Algae ponds Crayfish .
Ite Indi pond 1st stage 2nd stage ponds Bioplateau
m ndicator regulation
NoO Entranc| Exit |Entranc| Exit |Entran| Exit |Entran| EXxit
' e e ce ce
1 BPKS5, mg 1650 1650 650 650 200 200 50 50 6
02/
2 COD, mg 4160 4161 800 800 300 300 100 100 30
o2/l
Ammonium 30 30 16 16 4 4 3 3 2
3 | nitrogen, mg/I
4 Phosphate 121 121 50 50 30 30 15 15 35
s, mg/l
5 Oxygen, <1 <1 4-6 4-6 7-12 | 7-12 | 6-7 6-7 6-7
mg/l
6 | Nitrites, mg/l 1 1 0.5 0.5 0.3 0.3 0.2 0.2 0.15
7 | Nitrates, mg/I 0.1 0.1 10 10 25 25 30 30 45
8 | Coli titer, ml 10-6 10-6 10-3 10-3 10-2 | 10-2 | 10-1 | 10-1 10

Note: Compiled based on data from [5]

Project economics: for a 350-hectare reservoir with a daily inflow of 40,000 m?
and a city population of 250,000 people, three-year costs amounted to 117,518,688
thousand tenge, ensuring the creation of an active biological treatment stage [5].

Conclusion. The use of chlorella microalgae in storage ponds allows:

~launch water self-purification processes;
—stabilize the aerobic regime;
~reduce the nutrient load and toxicity of water;
—increase the concentration of dissolved oxygen and the number of beneficial
zooplankton;
- use the reservoir as an independent active stage of biological purification.
The technology can be used at local treatment facilities, in urban wastewater
treatment plants, in emergency discharges, to improve fish farming productivity and
achieve carbon neutrality for organizations.
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Annotation. This article examines ways to improve the efficiency of dust and gas
emission aspiration and purification in the coarse crushing plant at JSC SSGPO. The
ore preparation complex equipment was analyzed, identifying the main sources of
inorganic dust emissions with SiO2 content below 20%. The technical condition of the
ATU-1 and ATU-2 aspiration systems with wet gas cleaning units was assessed, and
their operational and environmental deficiencies were identified. A transition to dry
cleaning using pulse-regenerative bag filters was justified. Aspiration system
calculations were performed, and the FRU-1000 filter was selected. It was
demonstrated that the implementation of the proposed solutions reduces dust emissions
and environmental charges with a short payback period.

Keywords: aspiration, dust and gas cleaning, bag filter, coarse crushing body,
inorganic dust, Si02, best available technologies, dry gas cleaning, environmental
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Introduction. Sokolovsko-Sarbayskoye Mining and Processing Production
Association (SSGPO) is one of the largest mining and metallurgical enterprises in the
Republic of Kazakhstan. SSGPO is a complex and multi-faceted production facility.
Its structure includes numerous divisions that provide the full cycle of ore mining and
processing.

Crushing and screening facilities ensure the grinding and preparation of ore for
subsequent production stages. Transport and logistics units are in place to ensure the
efficient organization of freight shipments and deliver products to customers. A key
element of the company's infrastructure are the repair and support shops, including
power, mechanical, and storage areas, which ensure the smooth operation of the main
production facility.

The feedstock ore, with a maximum particle size of up to 1200 mm, is transported
by rail to the receiving bins of the coarse crushing unit, where the first stage of crushing
Is carried out by KKD-1500/180 cone crushers. The crushed product is fed by plate
feeders to the second stage of crushing, after which it is conveyed by conveyor to the
bins of the medium and fine crushing units.

Further ore processing takes place in the cascades of the KSMD building, which
include screening and crushing operations for medium and fine sizes. Depending on
the cascade number, various equipment configurations are used, including grizzly and
inertial screens, as well as cone crushers. During the screening process, the material is
classified by size, separating oversize and undersize products, which are sent to

subsequent crushing stages or to dry and wet magnetic separation units.
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In the dry magnetic separation unit, additional material classification is
performed, followed by separation into middlings and tailings. Tailings are sent to the
final tailings yard, while middlings are sent to the wet magnetic separation section and
stage 5 crushing. The final stages of processing include screening, with coarse material
returned for additional crushing and fine material sent for further enrichment.

The release of inorganic dust (Si02<20%) during the reception of ore into the
bunkers of the coarse crushing unit occurs through an unorganized source.

In the primary crushing unit DOF-2, ore is fed from the receiving hopper into the
primary cone crusher KKD1500. Coarsely crushed ore (300 mm in size) is unloaded
through an intermediate hopper (21BNO02), an apron feeder (21FEOQ1), and then
transported by belt conveyors (21CVO01, 21CV02) to the distribution bin of the
secondary crushing unit. The primary crushing unit is equipped with an ATU-21-01
with a dry cyclone SIOT No. 8 and a high-speed washer SIOT No. 7 [1].

Methodology. The methodological basis of the study is the analysis of the existing
aspiration systems ATU-1 and ATU-2 of the large crushing building of the ore
preparation and enrichment shop of JSC SSGPO [2].

Currently, the operation of aspiration systems is associated with certain
difficulties and problems, both in terms of the efficiency of aspiration flow purification
and in terms of uninterrupted operation. For example, dust deposits accumulate
intensively on the inner walls of gas cleaning equipment, pipelines, and chimneys. To
eliminate this, aspiration systems must be shut down and the surfaces must be manually
cleaned [2].

The coarse crushing unit (hereinafter referred to as the CHU) includes process
equipment whose operation is accompanied by dusting (crushing units KKD 1500/180,
KKD-900/100 (operating simultaneously), plate feeders, belt conveyors). ATUL and
ATU2 aspiration and process units are used to localize and organize emission sources

[2].

Each aspiration system consists of three crushing units, two plate feeders and a
tail section of a belt conveyor.

After inspecting the process line, it was established that the main sources of dust
are not equipped with the necessary covers and gas sampling hoods, and the evacuation
of flue gases is carried out through round gas ducts, the cut of which is located in close
proximity to the place of dust formation (emissions) [2].

Given the partial absence and deterioration of existing covers for unloading and
transfer units, dust emission containment is incomplete, with dust-laden air streams
escaping into the workshop space. Furthermore, the aspiration points are not equipped
with adjustment dampers. While this is generally acceptable given the limited system
complexity, it does not allow for flexible adjustment of the automated control system
during setup.

The aspirated air is supplied for preliminary cleaning to the collection chamber
(which is also in an unsatisfactory condition), after which it is sent for cleaning to the
wet type coagulation dust collector KTsMP-6.3 [2].

According to instrumental measurements of the dust-air mixture parameters, the
cleaning efficiency is low-the final dust content exceeds the standards of the

Environmental Code of the Republic of Kazakhstan. Additionally, problems arise with
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intense dust deposits inside the flues and on the inner walls of the ATU equipment,
including the exhaust stack—wet dust is indeed prone to "sticking" toand metal surfaces.
Thus, in the winter season elements of aspiration systems, For example, chimney,are
subject to icing, which can lead to the destruction of structures (the water turns into a
solid state and expands)[2].

Disadvantages of gas cleaning equipment«wet»This type also includes the need
for clarified water-Recirculating water supply systems are characterized by significant
capital expenditures for maintenance. Given the overall service life of the coagulation
dust collector, it becomes necessary to increase the irrigation water flow rate
(compared to the rated values) to improve treatment efficiency. This problem is typical
for any treatment facility.«wet»type, since over the years the efficiency of water
spraying and, consequently, the degree of purification, decreases due to wear of key
components (for example:«clogging»or«overgrowth»nozzles, associated with the
presence of mechanical impurities in the water of the circulation cycle) [3].

It can be noted that the operation of the ATU-1, ATU-2 KKD aspiration systems
Is associated with a number of difficulties and problems that cause a decrease in the
efficiency of gas sampling and the degree of purification at the outlet.

The most effective solution for increasing gas extraction efficiency and dust
content at the outlet of treatment facilities is to convert aspiration systems to a "dry"
cleaning system. This eliminates the need for maintaining water management systems
(including clarified water and sludge sections) and facilitates disposal of collected
dust.[4].

Let's consider existing dry cleaning equipment: cyclones, bag filters, and
electrostatic precipitators. A comparison of dry cleaning methods is provided in Table
1.

Table 1 — Comparison of dry cleaning methods

Degree S;
of ize of Gas .
Method e captured Key Benefits Flaws
purificati . temperature
particles
on
. : Do not retain
000, o
Cyclones | 70-90% | >10 um Up to 400°C Simple design small particles
Up to 250°C High
. 99— (with heat- | . - resistance,
Bag filters 99.9% 0.1-10 um fesistant hoses High efficiency filter
- up to 400°C) replacement
Electrostat
ic 000 o . High  capital
precipitato 95-99% | <1 um Up to 450°C Low resistance costs
rs

Based on Table 1, cyclones are not suitable for industrial applications due to
their technical specifications and particle size capture. For environments with high dust
levels, variable gas composition, and the need to minimize dust emissions, bag filters
are preferable, as they provide a higher degree of purification (up to 99.9%) and lower
residual dust concentrations. Electrostatic precipitators are suitable for large gas
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volumes and stable process parameters, but they are inferior to bag filters in terms of
purification efficiency and versatility.

Results. Dust sources are contained through the use of exhaust hoods and covers,
enabling efficient collection of dust-laden air. Aspiration emissions are purified in bag
filters with pulsed regeneration of filter elements using compressed air. The collected
material is transported to a collecting silo with a dust-free unloading system. The gas
sampling volumes and filtration parameters were calculated using empirical and
standard relationships, taking into account the concentration, particle size distribution,
and temperature of the dust. The obtained aerodynamic drag values confirm the
feasibility of using existing smoke exhausters. Based on the calculation results, two
FRU-1000 bag filters with a calculated filter surface area of approximately 660 m?
were selected for the coarse crushing unit.

Basic flow chart of the KKD withusing bag filtersshown in Figure 1.
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Figure 1 — Aspiration diagram of the KKD, ATU-1 (-2) system with cleaning on a bag filter
Table 2 shows the main parameters of the calculated filter.

Table 2 — Bag filter parameters

Parameter Bag filter FRU-1000
Performance 65...70 thousand m3/h
Filtration surface area 1000 m2
Number-in filter bags 336 pcs.
Length filter-sleeves 7050 mm
Sleeve frame type wire

Type of regeneration system pulsed
Compressed air consumption for regeneration 3.2 m3/min
Recommended pressure in the compressed air network 0.4...0.6 bar
Bunker volume-dust collector 10.5 m2
Unloading device for collected material screw conveyor
Cost of equipment per unit, tenge 63,000,000

The economic impact of environmental protection measures stems from the
prevention of environmental damage by reducing pollutant emissions into the
atmosphere, lowering emissions fees, and eliminating penalties for exceeding
emissions limits. The effectiveness of dust and gas emission control measures is
assessed based on the calculation of emissions fees for the operation of existing
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treatment facilities in accordance with permissible emission standards. The calculation
Is performed in accordance with the Tax Code of the Republic of Kazakhstan, using
rates set as multiples of the monthly calculation indicator.[5, 6]In accordance with the
draft MPE standards for the facilities of JSC SSGPO, the average annual emission of
inorganic dust (SiO2 < 20%) from the coarse crushing facility is 19.88 t/year.

Based on preliminary calculations, the fee for environmental emissions will
amount to 781,681.6 tenge per year.

In the Republic of Kazakhstan, measures are being implemented at the state level
to stimulate the introduction of best available technologies (BAT)[7], including the
establishment of a zero coefficient for environmental impact fee rates for enterprises
applying BAT, which creates a significant economic incentive. At the same time, for
Group | enterprises that have not implemented BAT, a gradual increase in fee rates is
envisaged: by 2 times from 2025, by 4 times from 2028, and by 8 times from 2031.
According to the draft permissible emission standards, total pollutant emissions for
2021-2030 amount to 85,742.67 tons/year, and payments for air emissions for 2021
amount to 3.95 billion tenge. Under these conditions, the implementation of BAT[8]for
the Rudny industrial site of JSC SSGPO is economically justified.

If these payments are applied as an economic effect, the payback period for the
equipment used will be:

126 000 000

Current =—————
3945941 508

= 0,03 years

Conclusion.The study revealed that the existing aspiration systems in the coarse
crushing plant at JSC SSGPO do not provide the required level of dust and gas emission
purification and are characterized by a number of operational deficiencies. Converting
the ATU-1 and ATU-2 systems to a dry cleaning system using FRU-1000 bag filters
significantly improves gas purification efficiency, reduces residual dust
concentrations, and eliminates problems associated with the operation of wet dust
collectors. Calculating the economic impact of implementing the BAT demonstrates
that, using the achieved savings instead of increased environmental fees, the equipment
payback period will be 0.03 years, making this project highly effective and cost-
effective.
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Abstract.This study investigates whether outward foreign direct investment
(OFDI) contributes to bilateral export sophistication of both home and host countries,
using a panel data framework. Motivated by the rapid expansion of OFDI and its
potential role in transmitting technology, skills, and managerial know-how across
borders, the study examines the mechanisms through which international investment
linkages influence the quality and productivity embodied in export baskets. Export
sophistication is conceptualized as a measure of export productivity, reflecting the
income level associated with a country’s export structure.

The analysis focuses on the period 2003-2024 and employs bilateral data to
construct an index of export sophistication following the methodology proposed by
Hausmann et al. (2007). To capture the bilateral dimension, the export sophistication
indices of partner countries are combined to form a bilateral export sophistication
measure. The empirical framework is based on an augmented gravity model, estimated
using the Poisson Pseudo Maximum Likelihood (PPML) technique to address issues
of heteroskedasticity, zero trade values, and potential model misspecification. Key
explanatory variables include outward foreign direct investment, economic size,
distance, human capital, infrastructure, institutional quality, population, and trade
openness.

The study is expected to provide empirical evidence on whether OFDI enhances
export sophistication through channels such as technology spillovers, access to
advanced production networks, and improved international connectivity. By extending
the existing literature—which has largely focused on inward FDI—this research
contributes to a deeper understanding of the role of outward investment in shaping
export quality and structural transformation. The findings are anticipated to offer
important policy implications regarding investment strategies, export upgrading, and
long-term economic development.

Key words: OFDI; Export sophistication; Econometric Methods; China and
Kazakhstan

Introduction

Since its opening with the world three decades ago, China sustained a steady
growth due to comparative advantage in export and became the world major exporter
which led researchersto consider  Chinaas highly ophisticated country
regarding export (Lectard and Rougier 2018). The isolated position of China since it
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the opening, with export of even less than 10, changed to a more integrated one with
export of approximately 39 Percent of Gross Domestic Product (GDP) (Fan, et al.,
2018).

Export sophistication captures “the aggregate productivity of an economy’s
export basket where each commodity is recognized by a certain productivity level”. A
nation is considered as more sophisticated exporter if its export basket contains
additional commodities with improved productivity. In orthodox models, an
economy’s sophistication of export is determined by its economic essentials (like
market size, natural resources, physical and human capital) (Fan, et al., 2018; Rehman
and Ding 2019).

Hausmann et al., (2007) called export sophistication index as a measure of export
productivity and is weighted average income associated with export bundle. If a
country export is sophisticated it means that the country is capital intensive where
producer has comparative advantage earning high profit and labours are highly
productive receiving high wages, Weiss and Zhang (2005). As the structure of Chinese
economy shifted to capital intensive economy, its exports is expected to be remarkable
sophisticated and thus contribute to the growth rate (Xu, 2010).

Export sophistication is highly associated with per capita income as Xu and Lu
(2009), applying the export similarity index (ESI) of Finger and Kreinin (1979),
investigated that China export bundle is highly overlapped with OECD and income
gap between china and OECD countries is shrinking overtime. Sophisticated export
bundle plays the role of catalyst in encouraging growth of Chinese economy as sectors
detected with adopting advance technologies and thus high sophistication ensured high
growth rates, (Jarreau and Poncet 2012). China OFDI considerably increased and
proved as a source of FDI for the world by increasing OFDI from $26.7 billion in 2007
to aremarkable high level of 196.2 billion in 2016 (UNCTAD 2017). Rehman and Ding
(2019) argue that one can expect that such progress of Chinese OFDI will bring greater
connectivity of the domestic firm with the globe and can assist these domestic firms to
achieve confidence and competitiveness. The economic literature for example the
work of Naughton, (2007); Xu and Lu, (2009); Amiti and Freund, (2010) and Li & Lu
(2017) linked export sophistication with the determinants like human capital, gross
capital formation and foreign direct investment inflow but none of the studies has
explored the role of outward foreign direct investment in making export more
sophisticated.

1. Does OFDI Really enhance Export Sophistication? A Theoretical
Background

When an industry or firm has a substantial enhancement in exports, it is more
likely to invest in marketing, distribution and managerial framework around the world.
Production without such sound framework is deficient to sustain comparative
advantage, satisfy requirements of customers and deliver best services in host
markets (Krautheim 2013; Kellman and Shachmurove, 2011). Digital, financial and
physical connectivity among economies increases as a result of investing in foreign
countries which have further bilateral technological spill over effect for, both, the host
country and partner country. The spill over effect of technology enhance productivity

as more innovative business model, efficient production process can be copied and low
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cost labor can diffuse in the economies (Rehman and Ding 2019; ).

The classical international trade theories have discussed how linkage of
economies affects the flow of capital and how it influences the production process of
the economies. Vernon (1966) proposed the product life cycle theory which state that
invention and innovation requires high skill labor and higher cost and the comparative
advantage sustained with the innovative country in the initial stages and then shifts to
other country as production of the product becomes common and transfers the country
with low factor prices. Such transfer of production process from the innovative country
to the host country has aggregate economic consequences for example, it has
influences on export of both innovative and the host country, relative factor price
differences in both countries and comparative advantage. All this mechanism is the
result of foreign investment when economies are linked together and the linkage itself
Is determined by foreign investment.

Quantity
Stage | Stage Il Stage Il Stage IV Stage V
/ Consumption .
" Innovating
Exports Production country
/ / Production S
) mitating
/_‘
| /n 1
0 A B C D Time

Source: Salvatore (1995)

The specialization just starts in stage | where the innovative country is as much
sufficient as to fulfil domestic demand only. Specialization becomes perfect with the
passage of time which enables the innovative country to sustain comparative advantage
and become leading exporter of the product. Stage Il is characterized by a period
where the technology and skill required for producing the product becomes
standardized and the production process shifts from innovative country to imitating
country because now the product requires less skill labors and the skilled labors and
technology of the innovative country will be diverted to other innovations. The
comparative advantage shifts to the imitating country in stage IV and further
standardization of technology and skills reverse the trade pattern in stage V where the
imitating country becomes exporter and innovative country becomes importer of the
product. Such transfer of comparative advantage is the result of foreign investment by
innovative country in the imitative country to seek low cost and keep the comparative
advantage with itself or investment by imitating country in the innovative country to
get the skill and technology for producing the product (Lin et al., 2010).

Schmitz and Helmberger (1970) advocated that when capital intensified country
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invests in the labor abundant and or natural resource abundant country in order to take
advantage of relative low factor cost, it enhance the flow of capital goods to the host
country making the host country efficient as a result. The host country get the benefit
of spill over effect of technology and the home country get the benefit of low cost and
enhanced export varieties. Modern production process involves different production
stages performed in different region of the world because of low factor cost or the
technology may be specific to that region. Such process diffuses technology among
the regions and requires foreign investment.

However, some international trade theories postulate that most of the gain in the
form of improved term of trade from investing in the low skilled labor abundant
economy goes to the advanced and capital intensive economy as less developed
economies export basic raw materials and traditional commodities to the developed
economies (Zhang and Zhang, 2016).

Heckscher-Ohlin (HO) model of international advocates that relative differences
in factor endowment and factor price is the base for trade and that trade equalizes factor
price in the trading countries. It means that a country will specialize and thus will have
comparative advantage in the production of the commodity intensive in its abundant
and cheap factors. In this regard foreign investment performs the role of catalyst in
taking advantage of differences in relative factor price but decision of whether to
investment in the home country or to invest the foreign depends on the relative
differences in the interest of home and foreign country. Mundell-Fleming (1957)
advocated that the home country will invest in the foreign country when the rate of
interest in foreign country is higher than that of the home country’s interest rate.
Foreign investment will bring interest rate parity which stabilizes production and
causes spill over effect regarding technology and innovation.

In a nut shell, different factors whether these are difference in relative factor cost,
factor endowment of resources, technology and interest rate are the base of foreign
investment which, in return, causes diffusion of technology, low cost factors, copying
of innovative models among the regions and bring efficiency in both countries (Sekkat
and Veganzones-Varoudakis, 2007).

2. Data description and methodology

To access the impact of OFDI on bilateral export sophistication, this study uses
the time span during 2003 — 2024. The data on Chinese OFDI, measured in million US
dollar, will be taken from statistical bulletin of china’s outward foreign direct
investment (2017). The data on other control variables like human capital (HC),
population (POP), Gross Domestic Product (GDP) and trade openness (TO) will be
collected from World Development Indicators (WDI). HC is secondary school
enrolment and measured as HC of china divided by HC of partner country to capture
factor endowment differences. Population and infrastructure are scaled likewise for the
same reason as HC. The data of infrastructure is the composite index of
telecommunication, energy, transport and financial infrastructure which was
constructed by Donaubauer et al. (2015). Trade openness is the ratio of the sum of
export and import of country i to their GDP. Furthermore, we use the composite index
of institutional quality and the data on indicators of institutional quality is taken from

international country risk guide (ICRG). The detail about this index is found in Rehman
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and Ding (2019). Finally, for the dependent variable of the study which is export
sophistication we rely on method of Haussmann et al. (2007) who devised the index of
export sophistication

2.1. Construction of Bilateral Export Sophistication Index

Export sophistication index represents the exports quality of an economy and is
the weighted average income associated with the export bundle of the country.
Exporting quality product leads to comparative edge and brings more income to home
country.

We rely on the method of Haussmann et al. (2007) who devised the index
of export sophistication as a weighted average of PRODY, where PRODY is.

(“Kis).
PRODY, =Y Ly, (Eqution 1)
i Zi(f’%a-)

Where (xki/ X) is share of the value of the product “k” to the value of aggregate
export of i country i and Yi is the Per Capita GDP. PRODY, in equation 1,
reflects the comparative advantage of a country i in exporting product ‘k’ and is the
weighted average of GDP per capita. The variable of PRODY is then incorporated in
calculation of the following index of export sophistication.

k
Exsi=Y [(% ) PRODY¥] (Equation 2)
k i

Here Exsi is Export Sophistication Index which is the weighted average of the PRODY
where the weight is the value share of product ‘k’ in the country i aggregate value of
exports. The export sophistication of partner country can be calculated in a similar
manner and then the values of indices of both countries are simply added to devise
bilateral export sophistication index.

2.2. Gravity Model and Econometric Methodology

Tinbergen (1962) and Poyhonen (1963) were the initiators using augmented
gravity model to empirically investigate international trade flows, afterward the model
gained popularity in empirical analysis of flows of economic variables such as foreign
direct investment, migration and trade flows. The general form of gravity model is
given below.

GDP:GDP;
Ty =X——
] Di]
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T is the total bilateral trade flow between country “I” and *“ j”, GDP;GDP; is the
product of gross domestic product of country “I” and * j”, Dy; is the distance between
them and « is constant of proportionality.

Traditional gravity model had lack of theoretical support and was confined to the
trade flows as a function of economies sizes, usually taken as GDP, and distance, but
in 1970s theoretical development supported this model. Examples of such theories are
the work of Berstrand (1985), Helpman (1987), Wei, (1996), Soloaga and Winters
(1999) who modified the model by incorporating the bilateral variable other than trade
flow. Based on modified form of gravity model, to evaluate the impact of China’s ODI
on the bilateral exports sophistication of china and its corresponding partner country,
this article will construct across-countries panel-data by using Gravity model.

GDP.GD
EXSc =x P; , OFDIci, INFRAc, HCci, 1Qc, IQi, POP, TO;

Dci
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EXS.: is bilateral export sophistication of China (c) and its partner country (i), OFDI.;

is outward foreign direct investment from china to country i, is trade openness of
country i. While, GDP.GDP:; is the product of Gross Domestic Product of China and
partner country, D.; is the distance between capital cities of the pair country and IQ.,
1Q; is the institutional quality of China and country i respectively. INFRA.i, HCLi,
POP,; is infrastructure, human capital and population, all these are ratio of the i country
values to the values of these variables for china.

Approach with the estimation of poisson psedue maximum likelihood (PPML).
The PPML, very popular recently, is a log-linear estimation technique of the original
non-linear Gravity model. It is used by Santos Silva and Tenreyro (2006) and Babecka
et al. (2012) in case of trade and other types of spatial bilateral flows. There are several
advantages of using PPML in gravity model. Firstly, it can tackle biasness which arise
in the case when the gravity model is in logarithmic form and error term is
heteroskedastic. Secondly, as tested by Santos Silva & Tenreyro (2006), it gives
satisfactory results even when the dependent variable is suffering from measurement
error or having missing values. Thirdly, as suggested by Gourieroux et al. (1984), it is
robust to misspecification and allow for continuous variable to use as dependent
variable. Lastly, as we deal with pseudo- maximum likelihood estimator, it is not
mandatory that the data must follow Poisson distribution.
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OIPEAEJEHHUE CKOPOCTH JOCTHKEHUA EJEN
YCTONYUBOI'O PASBUTHUA B OTAEJIBHBIX PETHOHAX
PECITYBJIMKHN KAZAXCTAH

K.3.H., 1.0. goueHTa boxko JI.JI.
K.(.-M.H., crapmuii npenojaBatens [lanasikoBa b.A.
npenoaaBaresb AdganacbeB M.A.
HAO «Pyonenckuii unoycmpuaibHblil YHUGEPCUNEN)
2. Pyonwui, Kazaxcman

Aunomayus. 1lenbro  HUCCIENOBaHUA  SBIICTCS  ONPEACIIEHHE CKOPOCTH
JOCTH)KEHHUS 1IeJIe YCTOMYMBOrO pPa3BUTHA B OTAEIBHBIX peruoHax PecnyOnuku
KazaxcTaHn ¢ yueToM MeXperuoHaiabHbIX CBSI3€i U OCOOCHHOCTBIO TOCYIAPCTBEHHOIO
yupasiaeHus. MeTroapl  MCCIENOBaHUS: METOAbI  PETPOCIEKTUBHOIO  aHAJIN3a,
JIOTUYECKOTO U CPAaBHUTEIBHOIO aHAJIM3a, aHAJIOTUNA U 0000IIEHUH, IKOHOMUYECKON
CTaTUCTUKH, UHAECKCHBINA, METOJ 3KCHEPTHBIX OLEHOK, MOAU(PUIUPOBAHHBIA METO[
IJIABHBIX KOMIIOHEHTOB, ar€éHTO-0a3MPOBAHHOE MOJIEJINPOBAHHUE.

Cy1iecTBYIOIIMI MacCUB JIMTEPATYPhI MO MpoOIeMaM UCCIIeI0BaHUS MOJIEIEH
governmental organization mpu umiuieMeHTauuu I[YP Ha pernoHasbHOM ypOBHE
MOYKHO pa30UTh HAa TPU TPYIIIIHIL.

[TepBas rpynmna — 3T0 paOOThI, MOCBAMIEHHBIE MPOOJIEMHBIM BOITPOCaM OLICHKU
peanusanuu L{[YP Ha pernoHanbHOM ypoBHE

M. Crabdopa-Cmur, . I'purc, O. I'apHM akueHTUPYIOT BHUMaHUE Ha
CYILLIECTBYIOIIME B3aMMOCBSI3M B TpeX O0OJACTAX (KpyNMHOE MpEeANpHHUMATENbCTBO,
rOCyJapCTBEHHBI CEKTOP W TPa)XJAAHCKOTO OOIIecTBa), a TaKXe KOCBEHHOE
CONIPUKOCHOBEHUSI HHTEPECOB CTPAH C HU3KUM, CPEAHUM M BBICOKMM YPOBHEM J10X0/1A.
[To uroram wuccnenoBanus ObuIM pa3pabOTaHBl PEKOMEHAAIMH, HAINpPaBJICHHBIC Ha
COBEPIIICHCTBOBAHKME BBISIBJICHHBIX B3aMMOCBS3€H, Kak Ha TI00abHOM, TaK U Ha
HaIlMOHAJILHOM YPOBHSX [1].

®. bupMdH cuuTaer, 4To HU(PPOBHIE TEXHOIOTUH CTPEMSTCS K YHUBEPCATLHOMY
MIPUMEHEHUIO U, CJIEIOBATEIHLHO, MIMEIOT MI00ANbHBINA XapakTep. OgHaKo 0KHUIaeTcs,
YTO OHU OYAYT aJaNTHPOBAHBI K HAIIMOHATHFHOMY U MECTHOMY KOHTEKCTY, YUYUTHIBAS
YpOBEHB Pa3BUTHS U ACHCTBYIONIYIO HAIIMOHAIBHYIO U MECTHYIO TTOJIMTUKY B 00JIaCTH
YCTOMYUBOTO pa3BUTHSA [2].

B ny6mukanuu «Publication: SustainableDevelopmentGoalDiagnostics: The
CaseoftheArabRepublicofEgypt» aBTOopbl mpemyiararoT aHaAIUTHYECKYIO PaAMKy s
MOMOIIM CcTpaHaMm B npuopuTusanuu L[YP u oleHke AOCTYNMHOCTH AaHHBIX IS UX
MOHUTOPHUHTA, TJIE€ UMEHHO PErpEeCCHOHHBIN aHAJIU3 HCIOJB3YeTCs ISl CpaBHEHUS
TEKYIIUX PE3YJbTAaTOB CTpaHbl ¢ ApyrumMu ctpanamu 1o LIYP ornocurensno BH/I Ha
nylry HacesnaeHus, u npoekiuu ypoBueut LIYP k 2030 rony. [Ipumep npumeHeHus 3Toit
paMKH MOPUBEAEH HA OCHOBE JaHHbIX Mo peamm3anuu L[[YP B Erunre, rae
ananusupyercs nporpecc no L{YP ¢ 2000 roxa u nporuosupyercs nocruxxenue [[YP
k 2030 roxy [3].
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Pe3ynbTraThl HCCl€NOBaHUS, NPUBEIEHHBIE B MEXKAYHAPOIHOM KypHAJE
«SustainableDevelopment», moka3pIBarOT, 4TO W3-3a CJIOXKHOCTH OILICHKH HHJEKCa
YCTOMYMBOTO pa3BUTHUS ObLI pa3paboTaH MeTO I AJist usMepeHust SD ¢ ucnonb30BaHueM
PErpecCUOHHOTO aHaIKM3a U JaHHBIX, JOCTYIHBIX B JPYruX rio0aabHbIX oT4éTax. B
paMKax uccie0BaHus ObUIH BHIOpaHbI INI00AIbHBIE OTYETHI MO KaXKIOMY acnekTy SD
(counanbHOMY, 9KOHOMHUYECKOMY M HKOJIOTHYECKOMY), U JaHHbIe 0TU€TOB 32 2016 ros
OBLITM MCIOJIb30BaHbI JIJISi MOCTPOEHUSI PErPECCUOHHBIX Mojenei. [[ocToBepHOCTh
MOJIyYEHHBIX pe3yapTaToB s AaHHbIX 2016 u 2018 romoB cocraBisiia mpUMEPHO
95% m 90%, COOTBETCTBEHHO, a TaK)kKe OBLI CIEJIaH BBIBOJ, YTO HanmOoJjiee BayKHBIM
actieKToM B SD sIBIIIeTCS COIMATBHBINA aclekT [4].

B myb6mukanun «Evaluation and Analysis of Poverty-Stricken Counties under
the Framework of the UN SustainableDevelopmentGoals: A
CaseStudyofHunanProvince, Chinay Takxe mpuMeHsIETCs peTPECCUOHHBIN aHATH3 IS
MOCTPOEHUSI MOJIEJe OIIEHKHM OeqHOCTH B paMkax lleneil ycToWYMBOTO pa3BUTHS
OOH pana mpoBuniuun Xyanb (Kwuraif). ABTOpBI HCHOJB3YIOT MHO>KECTBEHHBIE
JUHEHHBbIE MOJICTU JUIS aHaJIM3a Pa3IMYHbIX COIIMAIIBHO-IKOHOMUYECKUX (haKTOPOB.
PesynbraThl MmoOKa3pIBalOT, 4YTO KOA(PPUIIMEHT AETEPMUHALMU U OTHOCUTEIbHAsS
omwubKa MoOJaeNu, BKIOYaromer Bce Qakropel, coctaBimsser 0,76 u 19,12%,
COOTBETCTBEHHO [5].

CaspykoB A. H. BbgensieTcs psl HENOCTATKOB OLEHKU TOCYJIapCTBEHHOTO
yIpaBJICHUs B PETHOHAX, YTO MOKHO YaCTUYHO MEPEHECTH U HA OLICHKU JIOCTUXKECHHUS
nenel ycrolumBoro pasButus. Hampumep, mepedeHb mokazaTeneid MOXKET ObITh
HETIOJHBIM, T.€. YUYUTHIBATh HE B MOJHOM MEpE T€ WJIM MUHBIC ACTIEKThI, BIUSIONIUE B
OJIHOM M3 TpeX HampaBjeHUN (SKOHOMHYECKUM, SKOJIOTUYECKUM, COLMAIBHBIN), I
HE YYMUTHIBATh BOBCE, YTO MOKET OBITh CBS3aHO C OCOOEHHOCTSIMU CTPAHOBOTO
acriekta. HekoppeKTHBIMU MOTYT OBITh UCCJICIOBaHUS, TJI€ CPABHUBAIOTCS PA3IMYHbBIC
0 TUTOLIAJM WJIM TI0 YUCJIICHHOCTH HACEJICHUS PETUOHBI 0€3 HOPMUPOBAHUS JaHHBIX.
B 3TOM cityuae KOppekTHee HCI0JIb30BaTh yCIbHbIC MOKa3zaTeu [6].

B pabore AntoHoBa M. A. TmIpeACTaBIeH MPUMEPHBIA CIUCOK MOKa3aTesei,
KOTOpPbIE MOTYT OTHOCHUTBHCS K OJHOW M3 TPEX Tpynn (PakTopoB (SKOHOMUYECKHUE,
HKOJIOTHYECKUE U COlMaIbHbIe) [7].

B pabore TrwopenkoBa E. H. mnpennokeHo co3maHue macmopTa peruoHa, B
KOTOpOM ObUTH OBl COOpaHbl CTAaHAAPTHBIE XAPAKTEPUCTUKH KaXKIOTO PErvuoHa,
HayuHas C TE€OMOJUTUYECKOTO PACIIOIOKEHUS (OMUCAHUE TPaHUIl, KIMMATHUYECKOTO
nosica, pasMep TEPPUTOPUM, OIUCAHME NPHUPOJHBIX PECYpPCOB), 3aKaHUMUBAs
skoHoMHuueckuMu (BPII, unasums, nHIEKC NpOMBIIIIICHHOTO MPOU3BOJICTBA U TIP.).
WNHaukaTopsl MOTYT OBITH OTHOCHTEIIBHBIMHU M a0COIOTHRIMH [8].

Pabora boObieBa C.H.  sBasercs SApKUM HOPUMEPOM HCCIEIOBaHUM,
MPOBOJAMMBIX POCCUUCKUMH aBTOpaMHU IO OpPTaHU3allMd OLEHKH YCTOWYUBOIO
pasButuss B Poccum, THIATENBbHOrO aHalM3a MOPEAJIaraéMblX MEXIYHAPOIHBIMU
OpraHu3alMsIMU WHAUKATOpOB. JlaHHas paboTra OOBSACHAET CTOJNH NPHUCTAILHOE
BHMMAaHHWE MHOTHX aBTOPOB K IKOJOTMYECKUM aCIEKTaM YCTOWYMBOTO PAa3BUTHUS B
Hauaje BHEApeHus KoHuenuuu B Poccuu. 3akoHomaTelbHasi BIAcTh HE yjelsiia
JOJDKHOTO BHUMAHMSI 3TOMY HampaBieHUI0. Bce MHIUKATOpPBI pacCUUTHIBAIOTCS C

OJTHOM TIeTTBI0 — TMOHSTh, HACKOJIBKO MTPOBOAUMBIC MephI 3((EKTUBHBI [9].
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Bropasg rpynma HMCTOYHHKOB — 3TO PEUTHMHIM WU POHKUHTH YCTOMYUBOIO
Pa3BUTHS, KOTOpPbIE MOTYT OBITh OTHECEHbl K HWHCTPYMEHTAaM MOHUTOPHHIA U
B3aUMOJICHCTBUS 3aMHTEPECOBAHHBIX CTOPOH IO BoIlpocaM uMiuieMeHTanuu LY P.

Hampumep, psHKMHT ycToiuuMBOro pas3Butusi peruoHoB Poccun (OOO
«ArentctBo Oc¢ [Ixu Om»). PaHKUHT ycToiunBOro pa3sutus peruonoB P® 3a 2021
roJi COCTaBJIEH BO BTOPOM pa3 U SIBISETCS YHUBEPCAIbHBIM MHCTPYMEHTOM OLIEHKU
BCEX  OCHOBHBIX  HANpaBJIEHUW  yCTOMYMBOTO  Pa3BUTUA  TEPPUTOPHIA,
OPUEHTHPOBAaHHBIM Ha UIMPOKHA KPYr 3auHTEPECOBAHHBIX CTOPOH. PIHKHHT
npenacTaBiasieT co0oil pamkupoBaHHE pPETHOHOB P® 1Mo ypOBHIO yCTONYHMBOCTH
pa3BuUTHs Ha ocHoBe 51 mokaszartens. 3a METOAOJIOTMYECKYI0 OCHOBY IMOCTPOCHHS
PaHKuHTa ObUTa NPUHATA KOHUENUMS YCTOMYUBOIO pa3BUTHUS, KOTOpasi IpeArnoiaaraet
oOecrieueHue OanaHca MEXAY 3KOHOMHYECKHUMH, COLMAIIBHBIMU U 3KOJIOTHYECKUMU
HeNsIMH ¢ Y4E€TOM 3(DPEKTUBHOCTH yIIPaBICHUS.

ESG-Peiitunr pervonoB u roponoB EBpaswuiickoro skonomuueckoro (OOO
«HarmmonansHoe PeliTuHroBoe AreHTCTBO»), KOTOPBINA COCTaBIIEH Uil 23 PETHOHOB U
kpynHeimmx ropogoB crpan EADC. Bribopka BkitouaeTr 6 permonoB Poccum, 7
pernonoB benapycu, 7 pernonoB Kazaxcrana, 2 pernona Keipreizctana u 1 pervuon
Apmenun. ChHopMUPOBAHHBIA MJI8 KaXIOW U3 CTpaH HaOOp TEepPUTOPUATIBLHBIX
oOpa3oBaHMI BKJIIOUAET B c€0s1 B TOM UYHMCIE CTOJMYHBbIE ropoaa — MockBy, MUHCK,
Acrany, bumkek u EpeBan. Pernonsl u ropoga oueHuBaroTcsl B PEUTHHTEe HA OCHOBE
45 peneBaHTHBIX IOKa3aTeNeil, CrPYNIHPOBAHHBIX B TPH TEMaTHYECKUX OJIOKa:
Environmental (okpyxaromas cpena) — 14 mnokazareneil, Social (counanbHas
nonuTuka) — 18 mokazareneit, Governance (KauecTBo ymnpasjeHus) — 13 mokazaTesei.
HabGop mnokazateneit copMupoBaH NPEXaEe BCEro HUCXOAS U3 BO3MOXKHOCTH
MOJIyYeHUS JaHHBIX U3 OTKPBITHIX O(ULIHATIBHBIX HCTOYHUKOB. 42 U3 45 nokaszarenen
OCHOBaHbl Ha CTATUCTUYECKHX MJAHHBIX, 3 TOKa3aTesas OLEHUBAIOTCS HA OCHOBE
aHaIM3a OMyOJIMKOBAHHBIX JOKYMEHTOB CTPATETHYECKOTO TIAHUPOBAHUS.

Tperbst Tpynma WMCTOYHUKOB —  pabOThl, TOCBSIIEHHBIE  BOIPOCAM
CPaBHUTEJIBHOTO aHanu3a peanuszanuu L{YP Ha pernonansHoM ypoBHe B Kazaxcrane
u Poccun. 3nmech HaydyHOE COOOIIECTBO TOKa TOJBKO (OPMHUPYET MOAXOABI K
OCMBICJICHHIO JaHHOU IPOOJIEMAaTHKU.

OnHako, CpaBHUTENbHBIE HCCIENOBaHUS governmental organization B
pa3MuHbBIX chepax s3koHoMUKH Kazaxcrana u Poccuu moka HaxoasaTCs Ha Ha4allbHOM
cragun  [10,11]. Takum o00pa3oM, OCTa€rcs OTKPBITBIM BONPOC, KAKOBBI
XapaKTepUCTUKU MOJENH governmental organization, UCIIOIB3YEMOM MPH peaTu3alUN
IIYP na peruonansnoM ypoBHe B Kazaxcrane u Poccuu. MoxHoO 11 €€ paccmaTpuBaTh
KaK YaCTHBIM Cily4yal OJHOW M3 CIIOKUBIIMXCS HA CETOJHS MOJICJIEH WIIA KE
BHEJpsieMasi KOHILIeNIs 00J1ajaeT IpKO BhIpakKeHHOMU criennukoi kak B Kazaxcras,
Tak u B Poccun?

Jl;ist oTBeTa Ha 3TOT BOMPOC ObUT MPOBEACH CPABHUTEBHBIA aHATU3 MOJIEIICH
governmental organization peanuzaruu [[YP Ha ocHOBe BhIpaOOTAHHBIX KPUTEPHUEB.
Bri6op kputepueB pacumpser CyIIECTBYIOIIME MOAXOJbl K aHAJINU3Y HCCIETyeMOn
npobiematuku 3a cu€T cpaBHeHus formalinstitutional practices and structures,
COJIEpXKATENbHBIX IMPUOPUTETOB TOCYAAPCTBEHHOW IOJMTHKH, COIOCTaBJIEHUS
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LIEHTPOB MPUHATUSA YNPABJICHUYECKUX PEUICHUA UM LEHTPOB KOHIUEHTPALUU
(MHAHCOBBIX PECYPCOB.

[Ipn aHanuze CyOBEKTHBHOTO OJIArOMOJYy4YUs] HACEICHUS W OLICHKE BIIMSHUS
COIIMAIBbHBIX  (paKTOPOB 0co00€ BHUMaHHUE CIEAYeT YAEIUTh COIMAIbHO-
SKOHOMHMYECKHMM HCCIEAOBAHUSAM, HAIPABICHHBIM Ha OIEHKY KauecTBa JKU3HU H
MaTepHAIbHOIO 0JIAr0OCOCTOSHUS, KaK UH/IMBH/Ia B YACTHOCTH, TaK U PETHOHA B 1IEJIOM
[12]. KimroueBbIM aclieKTOM aHaiu3a SBISCTCS HCCIICIOBAHUC B3aMMOCBS3H MEXKIY
COLIMAJIBHO-D)KOHOMUYECKUMHU  TOKAa3aTeIIMU M YPOBHEM  YJIOBJIETBOPEHHOCTH
KU3HBIO, YTO SIBISIETCS AaKTyallbHOM TEeMOM B HCCIEAOBAaHUAX (HAKTOPOB
OJ1aronoTyyus.

CoBpeMEHHbBIE  COLMOJIOTHYECKHE HCCIEAOBAHMS AaKTUBHO 3aHUMAIOTCA
U3YYEHUEM CTPYKTYpbl, METOJOJIOTMM H3MEpPEHUs1 MapaMeTPOB COLMAIBHOIO
OJlaronoiayyuss M HMX BIMSHUS Ha PErHOHAJIbHOE pa3BUTHE. B colmosornyeckux
UHTEPIpETALUAX CyOBEKTUBHOTO OJaronoayyus YIIOBIIETBOPEHHOCTD
SKOHOMHYECKUMH, TCUXOJOTHUYECKUMH, HOPUAUYECKHUMHU, TMOJIUTHYECKUMH H
AKOJIOTMYECKUMH aCIEKTaMU KU3HU JOMOJHSIETCS COLUUAIbHO-POJIEBBIM 3JIEMEHTOM,
KOTOPBIA OTpa)kaeT OLEHKY WHIUBUIOM CBOETO B3aUMOJCHCTBHUS C OOILECTBOM.
Ocoboe BHMMaHUE yaenseTrca paboTaM pPOCCUUCKMX YU€HBIX W3 Beiciiel MIKOJbI
HSKOHOMUKH, Takux Kak M.A. [llaGaHoBa, KOTOpPbIE€ BHOCAT 3HAYMTEIbHBIM BKJIaJ] B
pa3BuTHE AaHHOU 00acTu [13].

Pa3BuTHe 3TOr0 HanmpaBIEHUs CBSI3aHO C UCCIENOBAHUIMU AMUTasE DTIUOHU U
ero nocnegosareineit B ynusepcuretax CIIIA u EBponiel. M.A. byccepu, C.Y. CanaBa
U Jpyrve aBTOPbl pacCMATPUBAIOT CyOBEKTHUBHOE OJAronoiyyue Kak MHOTOMEPHBIN
(eHOMEH, UTO MPOSBIIAETCS B MHOTOOOpa3uu €ro OnpeaesieHuid 1 METO0JI0TUYECKUX
MOJIXOJIOB K €ro u3ydeHuio [14].

B Hacrosiee BpeMsi CyIIECTBYET 3HAUMTENIbHOE KOJIMYECTBO MCCIEAOBAHMIMA,
KaK 3apyOeXKHBIX, TAK U OTEUECTBEHHBIX, KOTOPHIE H3yYalOT B3aWMOCBS3b MEXIY
TEMIaMU SKOHOMHYECKOTO pPOCTa M KOHKPETHBIMU WHJMKATOpPaMU pPa3BUTHUS
pPErnOHATbHBIX 3KOHOMUYECKHX CUCTEM.

Uccnenoarenu W. Hamgupu, k. ®arepbepr, k. Hocu, K. IlaBurr, O.
Monto66mo u JI. Crote, padotasiue B nepuoj 1980-1990-x ronoB, aHanu3upoBaiu
BJIMSIHME MHHOBAIIMOHHOM aKTUBHOCTU HAa JJUHAMUKY U CTPYKTYPY BHEIIHEH TOPTOBIIU.
OHHU TakKe OLIEHUBAIA BO3/ICHCTBUE UMIIOPTUPYEMbBIX HHHOBAIIMOHHBIX TEXHOJIOTUI
Ha pOCT HallMOHAJBbHBIX 3KOoHOMUK. PaboTel H. Cakypau, />x. bepumraiina, Jl. Koy,
J. T'enneka u II. MoHeHa yCTaHOBWIM YCTOMYMBYIO IOJIOKUTEIBHYIO KOPPEIALHIO
MEXAY TEMIIaMH MPUPOCTa MPOU3BOAUTEILHOCTH TPpyAa U UMIOPTOM TEXHOJIOTHH B
skoHOMHUKE [15].

Pabora E. A. XpomoBa mnocBsileHa aHaiau3y (HaKTOpOB, BIMUSIOIIMX Ha
YKOHOMHYECKUH POCT PETUOHOB B YCIOBUSX WHHOBAIIMOHHOM Y3KOHOMHKH [16]. ABTOD
BBIJIEJISIET TP OCHOBHBIX JIEMEHTA:

1. VuBecTuiuy B OCHOBHBIEC MPOU3BOJCTBEHHBIE (DOHIBI.

2. YpOBEHb 4YEJIOBEYECKOrO KamuTajga, KOTOPBIA H3MEpsieTCs] ¢ MOMOIIbBIO
WHJIEKCa pa3BUTHUs yenoBeyeckoro norennuana (MPYII).

3. HVHHOBanMOHHBIE MPOIIECCHI.
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Hpyrue uccnenosarenu, takue kak S. N. Durlauf, P. A. Johnson u J. R. W.
Temple, onpenenunu Oojee cra mapameTpoB, KOTOPbIE OKAa3bIBAIOT BIMSHHE Ha
AKOHOMMYECKHWA pocT. OAHAKO COBPEMEHHBIE HAy4YHBIE HCCIEAOBAaHUSA BCE Yalle
aKIICHTUPYIOT BHMMaHUE Ha JUHAMUKE YPOBHS OJarocoCTOSHHUSI OTIEIbHBIX
UHIAMBUIOB W 0O0IIecTBa B 1€JI0M, BMECTO TOTO 4YTOOBI COCPEIOTAYMBATHCS
UCKJIIOUMTEIHLHO Ha U3MEPEHUH SKOHOMUYECKOr0 pOCTa U HAlIMOHAJIBLHOTO OOraTcTBa
[17].

HccnenoBanus B 00J1aCTH TEOPUN PETHOHATIBHOTO Pa3BUTHS O OOJIbIIEH YacTH
BEyTCS B JKOHOMHMKE, OJIHAaKO, YacThb MCCIEIOBAaHUN HAXOOUTCI U B
MEXIUCITUTUTHHAPHON 00J1acTH.

JIns NOHMMaHHST OCHOB PETMOHAIBHOIO PA3BUTHS  CIEAYET BbIICIHUTH
CJIEAYIOILIUE TPYIIIBI TEOPHIA:

— TEOpUM MOJIEPHU3ALMH, KOTOpasi OOBACHSET pa3BUTUE pPETHOHA NYTEM
€CTECTBEHHbIX W3MEHEHMH B O0IIECTBE, K HUM OTHOCATCS ypOaHHCTUYECKUE U
skoHOMuKO-Teorpadguueckue teopun (3. I'. Koueros, Il. H. CaBunxuii, H. C.
TpyOenkoit), couuonornyeckue u nonutuueckue Tteopun (II.  Copokun),
COLIMOIIPUPOHBIE WM aHTporodkosorndeckue teopuu (I'. Criencep, k. Xakcin);

— HEOKJIACCMYECKHE  TEOpUH, KOTOpPbIE  OCHOBAaHbl Ha  BBISIBICHHUH
MPOMU3BOJICTBEHHOT0 oTeHIMana peruona (/. boprtc, P. Conoy, T. Csan, X. 3ubepT,
P. Xomn, Y. J[>koHCOH);

— TEOpPUH KYyMYJSITUBHOTO POCTAa, OCHOBAaHHBIE HA Pa3BUTHM NepU]epUiiHbIX
pPErruoHoB, popMUpOBaHUU U pa3BUTUU «Touek poctay (I'. Mropaans, X. Puuapscos,
A. BebGep, JIx. ®punman, X.-P. bynsuib);

— HOBBIE TeOopuH, Oaszupyroulecss Ha OTAaue OT MaciuTaba MpPOU3BOJCTBA U
HECOBEPILICHCTBE KOHKYPEHIMU, K KOTOPHIM MOKHO OTHECTH MOJENIU «IOTEHIHAI
peiaka» Jx. Xappuca, 06a3zoBoro MynbTHIUIMKaTopa A. Ilpema, uuKIMYecKOro
nBrkeHus D. Benabneca, TeopHio arjoMepanuii - MoJIeiIb 3KOHOMUKH JIByX PETHOHOB
P. ®uanm, wmonmenu  «saapo-nepudepus», TEOPUIO  CIy4yalHOTO  PoOCTa,
SKOHOMETPHUUYECKYIO MOJIEb ITPOCTPAHCTBEHHBIX J1aroB JI. MHHa;

— JIpyrue TEOPHH, KOTOPBIE OOBSACHSAIOT YAaCTHBIE BONPOCHI PETMOHAIBHOIO
pocTa: Teopus IKCIMOPTHOM 0asbl, Teopusi skoHomuueckoi 6asbr I1. JI. Kypra, B.
Conbapra, ceipseBas Teopusi X. A. MHHMCA, Teopusi cekTopoB A. durepa, Teopus
rubkoit crnemmanuzaruu J[. [letnuara, momens «3aTparbl U BBIMYCK», MOJEIb
pasMmelneHns npousBojacTBa X. boca; Teopus KOHKYPEHTHBIX MPEUMYILECTB,
OCHOBaHHasi Ha MAaKCHUMalbHO 3(PPEKTUBHOM HCIOIB30BAHUM PETHOHOM CBOUX
MIPOU3BOJICTBEHHBIX, MHTEIUICKTYaIbHbIX, TEXHOJOTUUECKUX, MMPUPOJIHBIX WA HUHBIX
npeumymiects (M. IToptep) [18].

CoBpeMeHHbIe MapagurMbl PETHOHAIIBHOTO PAa3BUTHS aKIIEHTHUPYIOT BHUMAaHUE
Ha SKOHOMUYECKHX aCMEeKTaxX, TAKMX KaK MPOU3BOACTBEHHBIN MOTEHIMA, MEXaHU3MbI
TpaHchopMallMi U WHHOBalUMOHHAas  uHpacTpykrypa.  OIHako  poJib
COIMOKYJBTYPHBIX  (PAaKTOpPOB, 3a UCKIIOUYEHHEM KOHICTIIMM KOHKYPEHTHBIX
npeumytiects Maiikna [loprepa, ocTaéTcss HEIOCTATOYHO UCCIETOBAHHOM.

Teopuss Maiikna Iloptepa, wu3BectHas kak "Haumonanpubiii pomo6",
MpencTaBIsieT  coOOW  MHOTOYPOBHEBYIO — MOJENb, KOTOpas  aHaTU3UPYET
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JIETePMHUHAHTBl KOHKYPEHTOCIIOCOOHOCTH pernoHa wim crpanbl [20]. Opaum u3
KJIFOUEBBIX KOMIIOHEHTOB TAHHOW MOJIETIH SIBJISIETCS YETIOBEYECKUI KalUTall, KOTOPBIA
urpaetr (yHIaMEHTAIbHYIO POJb B (POPMHUPOBAHUU M peaIU3alUd KOHKYPEHTHBIX
IPEUMYLIECTB.

UenoBeyecknil KanuTa, OMpeAesieMblii KaK COBOKYITHOCTh 3HAHUI, HABBIKOB,
OTbITA U MHBIX KAYECTBEHHBIX XapaKTEPUCTUK paboueil CUIIbl, 3HAUUTENILHO BIMSIET Ha
PKOHOMHUYECKOE pa3BUTHE pervoHa. McciempoBanus B JaHHOM 00JacTH SIBISIIOTCA
aKTyaJbHBIMH M MEPCIEKTUBHBIMH, IOCKOJIBKY OHH CIIOCOOCTBYIOT O0Jjiee riTyOoKOoMYy
MOHUMAHUIO B3aMMOJCHCTBHUS COIHOKYJIBTYPHBIX M SKOHOMHUYECKHUX (DAaKTOpPOB B
KOHTEKCTE PErMOHAIBHOTO Pa3BUTHA.

WHTerpanysi CONMOKYJIbTYPHOIO U S3KOHOMUYECKOIO aHAJIM3a MO3BOJISIET OoJiee
KOMIUIEKCHO OLEHHUTh MEXaHHM3Mbl PETHOHAIBHOTO Pa3BUTHUS U pa3padoTath
3¢ peKkTUBHBIC CTpaTeruu TSt MTOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTHU
TEPPUTOPUAIBbHBIX 00pa3oBaHui. [lo0OHBIE HCClIEJOBaHMUS HAXONATCS Ha CTBIKE
HECKOJIbKUX HAay4HBIX JUCLUIUIMH, BKIIIOYas 3KOHOMHUKY, COLUOJIOTHIO, MEHEKMEHT
U KYJIBTYPOJIOTHIO, U ITIPOBOJATCS YUYEHBIMH, IPEACTABIISIIOIIMMU Pa3JINYHbIE HAYYHbIE
IIKOJIbI U HAPABJICHUS.

Jnsa  ¢opmupoBaHus 0a30BbIX MOJAENEH PErMOHOB  paccMaTpPUBAIOTCSA
TEXHOJIOTUM MAaKpPO3KOHOMHYECKOI0 MOJEIUPOBAHUS: MOJEIUPOBAHUE B Kilacce
BBIUMCIUMBIX Mojeneil obmero paBHoBecus (CGE-monens mpencraBisier coboi
CUCTEMY YPaBHEHUM IIOBEICHUS HSKOHOMHMYECKHMX areHTOB, PELIEHUEM KOTOPOU
ABJISIETCSl  O0Illee SKOHOMHYECKOE paBHOBECHE, KaK MpPaBWIO, CBOAAIIEeCHd K
YPaBHOBEIIMBAHUIO CIOPOCA M TMPEIJIOKEHUS Ha PBIHKAX TOBApOB M YCIYT,
paccMaTpuBaEeMbIX B MoJend. PaBHOBecwe OOCTHUIaeTCs YHMCICHHBIMM METOJAMU;
MOJEIIMPOBAHUE B KJIacC€ JWHAMMYECKMX CTOXAaCTHUYECKHX MOAeNeld oOIIero
paBHoBecuss (DSGE-monenu ucnosib3yroTCsi B Ka4eCTBE WHCTPYMEHTA H3YyYEHHUS
HSKOHOMUYECKUX CHUCTEM M Pa3pabOTKH 3KOHOMUYECKOW TMOJUTHUKH IIEHTPaJIbHBIMU
Oankamu. Ha cerogusmuuii nesr DSGE-mopenn cumTaroTcss cTaHIapTOM IS
MaKpOIKOHOMHUYECKOTO (PUHAHCOBOTO MOJEIUPOBAHHUS; AareHT-OPUEHTUPOBAHHOE
MoaenupoBanue (Agent-based modeling wiun Agent-based Computation Economics
(ACE) modeling) - wuMuTanMOHHOE  MOJCIMPOBAHHE, OCHOBAaHHOE  Ha
VHJUBUAyaIbHOM TOBEACHUM areHTOB. ATE€HT-OPHUEHTHPOBAHHOE MOJEIMPOBAHUE
OCOOCHHO TMOAXOAUT JJIsi CO3JaHUsl TEPPUTOPUATHLHO-pACTpPEAENEHHBIX MOJeel
SKOHOMMYECKHUX U COL[UATIBHBIX CUCTEM.

[Ipu popmMupoBanum 0a30BBIX MOJIENIEH PETHOHOB UCTIOIB3YIOTCS CIEAYIOIINE
METOJbI: JECKPUNTUBHBIA AHAIW3, KOPPEISUUOHHBIA aHAIW3, KIACTEPHBIM aHalu3,
(GakTOpHBI aHaAJIW3, aHAJIW3 BPEMEHHBIX PSIOB, PErPECCHOHHBIN aHaIu3 U Jp.
PerpeccuoHHbIil aHaIU3 MPEACTaBISET COOOM MOIIHBIM WHCTPYMEHT AJIA aHajau3a
JNaHHBIX, cBA3aHHBIX ¢ L[YP, wu3-3a ero cmocoOHOCTH oONpeAenuTh NPUUYUHHO-
CJIIEACTBEHHBIEC CBS3M, YTO ITO3BOJIAET YCTAHOBUTH HE TOJBKO B3aMMOCBSA3b MEXIY
paznuyHbiMH (pakTopamu U goctxkeHusMu [{YP, HO U o1lleHUTH, HACKOJIBKO CHUIIBHO
OJIHa NIEPEMEHHAsI MOKET BIMATh Ha JIPYTyH0, YUUTBIBAas MPU 3TOM BCE OCTAJIbHBIE
(dakTopsI.

BaxxHo yuuThiBaTh cenupuKy KakJ0oro pernoHa v aJanTUpoBaTh MOJIXOMAbI B

3aBHCHUMOCTH OT MECTHBIX YCIIOBUH U MOTPEOHOCTEH.
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OmHMM W3 HalpaBJICHUH BHEIPCHHS NPUHIIUIIOB YCTOHYHMBOTO PAa3BUTHS Ha
PETHOHAILHOM YPOBHE SIBIISIETCSI BOBJICUCHHE OM3HECA U APYTUX 3aMHTEPECOBAHHBIX
CTOPOH B TIOBECTKY yCTOHYHMBOTO pa3BUTHs. C IENBIO ONpeaeIeHUs MPUOPUTETHBIX
HaTpaBJICHUH pacIIMPEHUS B3aUMOICUCTBUS ¢ OM3HEC-CTPYKTYpaMH B HCCIIEIOBaHNHT
clellaHa TIOMBITKA ONPEICIUTh 3aBUCUMOCTh MEXIy OOBEMOM HMHBECTUIINH,
HaNpaBIsIEMbIX PETHOHAMH Ha OXpaHy OKpYKalIed cpenbl W palroHaIbHOE
UCTIONIb30BaHUE TIPUPOJTHBIX PECYpPCOB, Ha JyIIy HAceJICHHS U TIOKa3aTeISIMH,
XapaKTEPU3YIOMIMMH KOJIOTHYECKYIO CUTYAIIHIO B PETHOHAX.

C moMmoImIpl0 PEerpecCHOHHOrO aHalu3a MO YeThIpeM peruoHaMm PecmyOmmku
Kazaxcran (Kocramaiickas  oGmacte, AnmMaTtuHcKas oOmacte, Bocrouno-
Kazaxcranckass obGmnacth, 3amanHo-Kazaxcranckass 001acTh) COCTaBJIEHBI MOJIETH,
OTIMCHIBAIOIIINE 3aBUCUMOCTh 00hEMa HHBECTHUITUH Ha OXpaHy OKPY’KAIOIICH CpeIbl U
paIrMoHAIPHOE HCIIONB30BaHUE TPUPOIHBIX PECYpCOB Ha AYIIy HACEJICHHS OT
CJIeYIOLIUX MOKa3aTeseH:

— 00BeM BBIOPOCOB B aTMOChepy 3arps3HSIONIMX BEIIECTB 0€3 OYUCTKA Ha
TyITy HACEJICHUS,

— 00BeM BBIBE3€HHBIX TBEPJIBIX OBITOBBIX OTXOJIOB Ha JIyIy HACEICHHUS,

— 00BEM YTUIU3HPOBAHHBIX 3aTrPS3HIIONINX BEIICCTB,

— JIOCTYTI K YMCTOM BoAe (011 HaceIeHHsI, 00€CTIEUeHHOTO TMTHEBOI BOION 13
JCIIEHTPAIM30BaHHBIX HCTOYHMKOB BOJIOCHA0XEHNs) (Tabmuia 1).

Tabnuna 1 - ba3oBble MOJIENH, ONTMCHIBAIOIIME 3aBUCUMOCTH 00beMa MHBECTHUIINI HA OXpaHy
OKpYKarolllel Cpellbl U PAMOHAIBHOE HMCIOJIb30BAaHUE MNPHUPOJHBIX PECYPCOB Ha YLy
HaceJIeHUs OT BEIOPAHHBIX TTOKa3aTesIeH

DKOHOMUYECKasi HHTEPIPETaIUs]
[IapaMeTpoB MOJEIU

Ne Pernon Bbazosas monxenn

Kocranaiickas
o0acThb

Y =1507780421,35 - 7670508,11X1
- 2738663,61X2 + 1428741,19Xs,

rre 'y - oObeM HHBECTHIMH Ha
OoXpaHy OKpYyXaromen cpelbl u
panroHanbHOe HCTIOIb30BaHHUE
HPUPOHBIX PECYPCOB Ha YTy HACENCHUS
(TBIC. TEHTE);

X1 - 00beM BBIOpPOCOB B atMocdepy
3arps3HSIOIINX BEIIECTB 0€3 OYHCTKU Ha
IIyIIy HaceNeHus (Kr);

X2 - 00BeM BBIBE3CHHBIX TBEPIBIX
OBITOBBIX OTXOJIOB Ha JyLIy HACEJICHHUS
(TOHH);

X3 - o00BeM YTHIN3UPOBAHHBIX
3arps3HAIONIAX BEIIECTB (TOHH);

X4 - JOCTYI K 4uCTOH Boze (Hons
HaceJeHUs, OOECIIEYEHHOT0 IUTHEBOM
BOJIOM n3 JIELIEHTPAIM30BaHHBIX

HCTOYHHUKOB BogocHaOkeHus) (%).

- yBeIUueHHEe 00beMa BEIOPOCOB B aTMochepy
3arps3HAIONIAX BEHIECTB 0€3 OYMCTKM Ha JAyIIy
HacelleHUst Ha | Kr' TPUBOMUT MPH IPOYUX PABHBIX
YCIOBHSIX K YMEHBUICHHIO 00beMa WHBECTUIMH Ha
OXpaHy OKpYXaloIlel cpeabl ¥ PpalrdoHaIbHOE
HCIONb30BAHNE MPHUPOIHBIX PECYPCOB HA  yIIy
HacenieHust B cpeHeM Ha 7670508,106 ThIc. TeHre;

- yBeJn4YeHre OObEM BBIBE3CHHBIX TBEP.IBIX
OBITOBBIX OTXOJOB Ha MAyIly HaceleHHs Ha 1 TOHHY
NPUBOJUT K YMEHBIICHHIO O0be€Ma MHBECTUIMHA B
cpenHem Ha 2738663,613 Thic. TeHre;

- yBeJqnueHne  O0beM  YTHIN3UPOBAHHBIX
3arpsI3HSIONIMX BEIISCTB HA | TOHHY NPHUBOAMT K
YBEIHUYCHUIO O0bEMa HMHBECTHUIMA B CpeOHEM Ha
1428741,186 ThIC. TCHTE.

HauGonbiiee BiusHue Ha 00bEM HMHBECTHIIMM
okasbiBaeT Qakrop x3 (r = 0.2612), 3Hauur, npu
MMOCTPOCHUH MOJIENH OH BOWIET B PErpecCHOHHOE
ypaBHEHHE MIEPBBIM
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DKOHOMHYECKAS HUHTEpIIpETalluAg

Ne Pernon bazosas moxens
rnapameTpoB MOJICIIH
Bocrouno- Y = - 49969923,6595 + | — yBeJrueHne o0beMa BRIOPOCOB B atMochepy
Kasaxcranckas | 81406,3582X1 + 37884,9474X2 + | 3arpsA3HAIOMMX BEIICCTB 0O€3 OYUCTKA Ha YLy
obnacth 32997,7145X3, HaceJleHUsI Ha | KT TIPUBOJHUT K YBEIHYEHUIO 00bema
MHBECTHIIM B cpeqHeM Ha 81406,358 Tric. TeHre;
rne y - 0o0beM MHBECTHIMH Ha | — YBEIUYCHHE 00beMa BELIBE3EHHBIX TBEPIBIX
OXpaHy  OKpyXaiolleil  cpeasl U | GBITOBBIX OTXOJOB Ha YLy HacelieHWs Ha 1 TOHHY
panuoHaNbHOE HCIIOJB30BaHKE | MPUBOJUT K YBEIHYCHUIO O0bEMYy HHBECTHUIHMH B
TIPHPOJIHBIX PECYPCOB HA AyIly HAceneHHs | CpenHeM Ha 37884,947TriC. TeHTe;
(TBIC. TeHre); - yBeJInuYeHHe Oo0beMa  YTHIN3UPOBAHHBIX
3arpsI3HSIOIIMX BEIIeCTB HA | TOHHY MPUBOAUT K
X1 - 00BeM BBIOpOocOB B atMocepy | yBenudeHuio mapamerpa Y B cpeaHem Ha 32997,714
3arpsI3HAIONIMX BEHIECTB 0€3 OYMCTKHM Ha | THIC. TEHTE.
Iy HaceTeHus (Kr); ITo makcumansHOMy k0d(d¢uuuenty [3=0.993
CIlelyeT, 4YTO HauOoJblliee BIHSHUEC Ha O00BEM
X2 - 0GBCM BBIBC3CHHBIX TBCPBIX | wHBeCTHIMiA OKa3bIBaeT ¢axrop o0beM
OBITOBBIX OTXOJOB HA AUy HACENCHUS | yTUIM3MPOBAHHBIX 3ATPA3HSIONINX BEIIECTB
(TOHH);
X3 - o00BeM YTHIN3UPOBAHHBIX
3arpsI3HAIOIINX BEIIECTB (TOHH);
X4 - IOCTYI K YUCTOW Boze (mois
HaceleHus, O00EeCIeYeHHOro0 IUTHEBOI
BOJIOM u3 MIEHEHTPATH30BaHHBIX
HCTOYHUKOB BogocHaOxeHus) (%).
AnMaTuHCKas Y = 354764,4821 + 1935,6305X1 - | — yBeNr4YeHne 00beMa BRIOPOCOB B aTMOChepy
obacth 735,1717X2 + 2531,2187X3 3arps3HAIONIAX BEHICCTB 0€3 OYMCTKH Ha JAyIly
HaceJICHUS Ha | KT TIPUBOJIMT K YBEIMYCHUIO 00BbeMa
rme y - o0beM WHBECTHIMH HA | yHBeCTHIMI B cpeiHeM Ha 1935,63 TEIC. TeHre;
OXpaHy OKpYKaroulei Cpeabl a | — yBeIMUeHHE 00beMa BBIBE3CHHBIX TBEPIBIX
panuoHanbHOe HCTIONB30BAHUE | OBITOBBIX OTXOJOB Ha JYIy HAceJeHHs Ha | TOHHY
HPUPOAHEIX PECYPCOB Ha IylLly HACENEHHs | IPUBOJNT K YMEHBIICHHIO 00beMa HHBECTHLHUH B
(TBIC. Te]—[re); CpeIHEM Ha 735,172 ThIC. TEHTE;
- yBeJIMYeHHE O0beMa  YTHIN3UPOBAHHBIX
X1 - 00beM BBIOPOCOB B aTMOC(EPY | 3arpsA3HSIONIMX BEIIECTB HA 1 TOHHY INIPHBEIET K
3arpsI3HAIOIIMX BEelIeCTB 0e3 OYMCTKH Ha | YBEIMYEHHIO O0beMa HMHBECTHLMI B CpeIHEM Ha
Jylly HaceneHus (Kr); 2531,219 ThIC. TEHTe.
X2 - 00beM BBIBE3EHHBIX TBEPIBIX
OBITOBBIX OTXOJOB Ha AYINY HACEICHUS
(TOHH);
X3 - O00BEM YTHIM3HPOBAHHBIX
3arps3HAIONIAX BEIIECTB (TOHH);
X4 - IOCTYIl K YHUCTOW Boje (moist
HaceJleHHs, OOECIEeYeHHOro IUTLEBOM
BOJIOM u3 JIEIEHTPATH30BaHHBIX
HCTOYHHUKOB BogocHaO)eHus) (%).
3anaznuo- Y =6811772,5379 - 209792,5564X1 | — yBerueHne 06bemMa BIOPOCOB B atMochepy
Kazaxcranckas | - 1362,4044X, + 27896,4135X4 3arps3HAIONIAX BEIIECTB 0€3 OYMCTKM Ha AyIIy
obnacth HacelleHus Ha 1 Kr MPUBOAMT K YMEHBIIEHUIO 00beMa

rre 'y - oObeM WHBECTHIMH Ha
OXpaHy OKpYyXarolen cpensl U
palKoHaIbHOE HCIIOJIb30BAHUE
IPUPOJHBIX PECYPCOB Ha JyLIy HACEIEHUs
(TBIC. TEHTE);

X1 - 00beM BBIOpPOCOB B aTMochepy
3arpsA3HAIONIMX BELIECTB 0€3 OYMCTKH Ha
IylLry HaceJeHus (Kr);

HMHBECTHLIMH B cpenHeM Ha 209792,556 Toic. TeHre;

- yBeJIMYEHHE 00beMa BBIBE3CHHBIX TBEPIbIX
OBITOBBIX OTXOJOB Ha AyIly HaceleHWs Ha 1 TOHHY
MPUBOJUT K yMeHblIeHHIO Y B cpeiHeM Ha 1362,404
THIC. TEHTE;

— yBEJIMUEHHE NOCTyNa K YMCTOH Boje (Ioau
HacelleHns,, OOECIEeYeHHOrO TMTHEBOH BOMOH W3
JICLCHTPATM30BAHHBIX HCTOYHHKOB BOJOCHAOXKCHUS)
Ha 1% mnpuBoAUT K yBeNMYEHUIO Y B CpPEIHEM Ha
27896,414 ThIC. TEHTE.
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DKOHOMHYECKAS HUHTEpIIpETalluAg

Ne Pernon bazosas moxens
rnapameTpoB MOJICIIH
X2 - 00BeM BBIBE3EHHBIX TBEPIBIX HanGonbmiee BimsiHME HA pe3yJIbTaTHBHBIA
OBITOBBIX OTXOJOB Ha JyIIy HaceJeHHs | NPH3HAK OKasbiBaeT (akrtop X2 (r = - 0.801).
(TOHH);
X3 - o00BeM YTWIN3UPOBAHHBIX

3arps3HAIOIINX BEIIECTB (TOHH);

X4 - JIOCTYN K YHUCTOH Boze (moins
HACeJCHUs, OOCCICUYCHHOTO MHTHEBON
BOJIOM u3 JIEHEHTPATH30BaHHBIX
HCTOYHHUKOB BogocHaOxeHus) (%).

[Io BceM peruoHam HaOrO/aeTcsi Haubojee CHIIbHAsT B3aMMOCBSI3b MEXKITY
00bEMOM  MHBECTHUIMM, HaMpaBII€MbIX Ha MPOBEJICHUE MPUPOJOOXPAHHBIX
MEPOTIPUATUNA, U 00BEMOM YTHIIM3UPOBAHHBIX 3arpsI3HSAIONIMX BEIIECTB Ha | TOHHY.
Poct 0o6bemMa BrIOpOCOB B aTMOc(epy 3arpsi3HAIONIMX BEIIECTB 0€3 OUUCTKH Ha JAyITy
HaceleHUss HA 1 Kr. OpuBEOET K TOUCKY JOMOJHUTEIbHBIX HCTOYHHKOB
(dbuHaHCHPOBaHUSI TPEUMYIIECTBEHHO B MPOMBINIJIEHHBIX peruoHax PecmyOnuku
Kazaxcran. M3 oOmiero cmnmcka HCCIEIyeMbIX PETHMOHOB BBIJEISCTCS 3araaHo-
Kazaxcranckas o0nacTh, I/ie yBEIMUYEHHE JOCTYIa K YUCTOM BOJE (J10JIM HACEIICHUS,
00CCIICUCHHOTO  MHUTHEBOM  BOJIOM M3  JICIICHTPAIM30BAHHBIX  HMCTOYHHUKOB
BOJIOCHAOXkeHUs ) Ha 1% MPUBOIUT K YBEJIMUYECHUIO 00bEMA HHBECTUIIMN B CPETHEM HA
4%. B MeHblIel CTENeHW MPOCISKHUBAETCS B3aUMOCBS3b MEXAY OO0BEMOM
WHBECTUIIUA W OOBEMOM BBIBE3CHHBIX TBEPJbIX OBITOBBIX OTXOJOB Ha dylIy
HacelieHWs Ha 1 TOHHY, B BHJY TOro, 4TO MpoOjeMa TBEPILIX OBITOBBIX OTXOJOB
pelieHa BO BCEX peruoHax crpaHbl. HecOMHEHHO, cpeld HCTOYHUKOB
(dbrHaHCUPOBaHUS CJEAYET pacCMaTPUBATh HE TOJILKO PErHOHAIbHBIE OIOJIKETHI, HO
Tak)ke 0AaHKOBCKHE CTPYKTYPhI M1 HHCTUTYTHI pa3Butus. Mcnoib3oBaHuEe MEXaHU3MOB
rocyJapCTBEHHO-YaCTHOTO MapTHEPCTBA B cdepe OXpaHbl OKPYKAIOIICH Cpesbl
MO3BOJIUT KOMIUIEKCHO periaTh MPUOPUTETHBIC IKOJIOTHYECKHE TPOOTIEMbI PETHOHOB.

C moMOIIBI0 PErpeCCMOHHOTO aHaIM3a MO YeThIpeM peruoHaM PecryOmuku
Kazaxcran (Kocranaiickas obnmacte, AmnmaTuHCKas obnacte, BoctouHo-
Kazaxcranckas oOnacth, 3amamHo-Kazaxcranckas 001acTh) MOCTPOCHBI MOJIENH,
OTMCBHIBAIOIINE 3aBUCUMOCTh YPOBHSI AKTUBHOCTM B 00JIaCTM HWHHOBAIlUHA OT
cieayrnux GakTopoB:

— 00beM Bcell MHHOBAITMOHHOM TTPOIYKIIUH,

— 00beM pealin30BaHHON MHHOBAIMOHHOM MIPOIYKIINH,

— 3aTpaTrhl HA UHHOBAIIUH,

— KOJIMYECTBA NMPEANPHUATHH, UMEIOIINX HHHOBAIIUMH (Tabuia 2).
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Tabnuna 2 - ba3zoBbie MOIeNH, OMMMCHIBAIOIINE 3aBUCIMOCTh YPOBHSI aKTHBHOCTH B 00J1aCTH
WHHOBAIIMK OT BEIOPAHHBIX MTOKA3aTeNIeH, B CCICTYEeMbBIX peTHOHAX

OKOHOMHYECKast HHTEPIIPETaLns

WHHOBAIIMOHHOH MPOIYKITUH;
X3 - 3aTpaTbl Ha MHHOBAIVH,
BCETO;

X4 -
MpEeIPUATHH;

KOJIMYCCTBO

Ne Pervon BasoBas monens
nmapaMeTpoB MOJACIIN

1 | Kocranaiickas y = 7,9620 + 0,6842x; - | — YBEITUUCHHE o0BeMa

00I1acTh 5,3127x2—131,4471xa4, WHHOBALIMOHHOMN NPOIYKIMU Ha 1
TACY - YPOBCHb aKTMBHOCTU B | €IMHUIlY IIPUBOJUT K  YBCIIMUYCHUIO
o0acTi HHHOBALMH, B %; YPOBHA  aKTUBHOCTM B  oOjactu
X1 - 00bEM MHHOBALMOHHOH | mHHOBaumii B cpeaueM Ha 0,6842%;
TPONYKIMH, BCETO; - yBeITUYCHHE 00beM
X2 - 00BEM pearn30BaHHON peaIM30BaHHON WHHOBALIMUOHHOU
MHHOBALIMOHHOW NMPOAYKIUH; | IpoAyKUMK HA | EIMHUIy HPHBOIMT K
X3 - 3aTpaTel Ha UHHOBAllUH, | yMEHBIICHUIO YPOBHSA AaKTHBHOCTH B
BCCIO; o0JacTM WHHOBAIM B CpPEJAHEM Ha
X4 - KOJIMYECTBO | 5 3127%:

NPEAIPUATHI; - yBEITHMUEHHE KOJIMYeCTBa
X5 - KOIIMYCCTBO | mpeqnpusITHid Ha 1 €OUHUIYY MPHUBOAMT K
NPeANPUATHIA, HUMCIOIINC | yMEHBIIICHUIO YpPOBHS aKTHBHOCTH B
HHHOBaluN 0o0JacTH WHHOBAIlMi B CpPEJAHEM Ha
131,4471%.
HaubGonpmiee BnusHEE Ha YpOBEHB
AKTUBHOCTH B  O0JIaCTM  WHHOBalUH
okasbiBaeT (akTop X2 (KO3(pUIUCHT
koppersimur r = (0.89), 3HaumT, NOpHU
MIOCTPOEHUM MOJEIM OH BOWAET B
perpeccuoOHHOE YpaBHEHHUE IEPBHIM.

2 | Bocrouno- y = 8,4074 - 0,000102x; + | — YBEITHUEHHE obbema
Kazaxcranckas 3,5880%2 + 5,3668x3, WHHOBAHUOHHOI MPOYKIIUU Ha 1
o0nacth Ty - yPOBEHb aKTUBHOCTU B | ¢JIMHUIYY TPUBOJAUT K  YMEHBIICHHIO

obJslacTu MHHOBALUii, B %; YPOBHS ~ aKTHBHOCTH B  oOiacTu
X1 - 00bEM MHHOBALMOHHOH | muHOBaumii B cpeanem Ha 0,000102%;
IPOAYKIIHH, BCETO; - yBEJIUYECHHE 00BeM
X2 - 00bEM peaTM30BaHHON | peanu3oBaHHON MHHOBAI[MOHHO
MHHOBALMOHHOW MPOAYKINH; | IpoAyKUMK HA | EIMHUIy HPHUBOIMT K
X3 - 3aTpaThl HA MHHOBALMHU, | pOCTy YpPOBHS AaKTUBHOCTH B 00JIACTH
BCETO; WHHOBaIUH B cpeaHeM Ha 3,5880%;

X4 - KOJIM4ECTBO | — YBEJIMYCHHE 3aTPAT HA UHHOBALIUH
HPENPUATHIHA; Ha | eauHUIly NpUBENET K POCTY YPOBHS
Xs - KONMHMCCTBO | akruBHOCTH B 00JacTH WHHOBAUMi Ha
MIPEATNPUATHH, UMEIONIUE | 5 3668%.

WHHOBAITUH

3 | AnmaruHckast y = - 66,4869 + 0,0010x1 + | — YBEITHUEHHE o0bemMa

00J1aCcTh 5,2305x2 + 0,00048x3, WHHOBaLlMOHHOU HPOIYKIMU Ha 1
TA€Y - YPOBEHb aKTUBHOCTH B | EIMHHUIY MPUBOJUT K  YBEIHUYCHUIO
obnmacty nHHOBAITHH, B %0; YPOBHS AKTUBHOCTH B obnactu
X1 - 00bEM MHHOBALMOHHOH | muHOBanmii B cpeanem Ha 0,001%;
MPOIYKLIUHU, BCETO; - YBEJIUYCHHE 00beM
X2 - 00BbEM peaNTn30BaHHOM peann30BaHHOMN MHHOBAIIUOHHOU

MPOAYKIMA Ha 1 CIMHHIYy TPUBOIHUT K
pOCTY YpOBHS aKTHBHOCTH B 001acTH
WHHOBAaNUK B cpeareM Ha 5,2305%;

- YBEJIMYCHHE 3aTPaT Ha MHHOBAIIUU
Ha €JVHUIly TPUBEAET K POCTY YPOBHS
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DKOHOMHYECKAS HUHTEpIIpETalluAg

Ne Peruon Basosasg monenb
apaMeTpOB MOJICITH
Xs - KOJIMYECTBO | aKTUBHOCTH B OO0JIACTM WMHHOBAIMi Ha
MPeIIPHUITHH, umerorrre | 0,00048%.
WHHOBAIUN
4 | 3anagHo- y = 3,7074 + 0,0003x1 - | - YBEJIIMYCHHE o0BeMa
Kazaxcranckas 0,00013x2 - 0,00014xs, HMHHOBALIMOHHOMI MPOYKIIUU Ha 1
o0JacTb TEY - yPOBEHb aKTUBHOCTH B | €MHUIY PHUBOAUT K  YBEIHUEHUIO
o0acTi HHHOBALMH, B %; YPOBHA  aKTUBHOCTM B oOjactu
X1 - 00bEM MHHOBALMOHHOH | muHOBanmii B cpeaueM Ha 0,0003%;
IPOIYKIIMH, BCETO; - yBeITUYCHHE 00beM
Xz - O0BEM peanu30BaHHOH | peann30BaHHOM MHHOBAllUOHHOU

VHHOBAllMOHHOW ITPOYKLIHY; NPOAYKIIUM Ha | eAuHUIly MPUBOIUT K
X3 - 3aTpaThl HA WHHOBAIIMH, | yMEHBIICHUIO YPOBHSI AaKTUBHOCTH B

BCCIO; o0JacTM WHHOBAIM B CpPEJAHEM Ha
X4 - KOIM4eCTBO | 0,00013%:;
NPEAIPUATHI; - YBEJIMUCHHE 3aTpaT Ha UHHOBAILIUU
X5 - KOJIMYICCTBO | ga emuWHUWITy NPHUBEIET K YMEHBIICHUIO
IpeIpHUATHI, HMEIOIINEC | ypOBHS ~ aKTMBHOCTH B obnacTtu
WHHOBallMA nHHoBanui Ha 0,00014%.

Haubonslee BIIMSIHHE Ha

pE3yJIbTAaTUBHBIN  NPH3HAK  OKa3bIBaeT
(axrop x2 (r = - 0.89).

B nccnenyembix peruoHax HabI0JaeTCsl TECHAs B3aUMOCBSI3b MEXAY YPOBHEM
aKTUBHOCTH B O0JIACTM MHHOBAallMd M 00BEMaMHU WHHOBAIIMOHHOW TMPOTYKIIUH,
MIPOM3BOIUMON B PETHOHAX, a TAK)Ke 3aTpaTaMu Ha MHHOBanmu. Kak n3BecTHO, On3Hec
HEOXOTHO CTPEMHTCS HAa PHIHOK WHHOBAIMWA, T.K. OHU HE MO3BOJISIIOT TMOJIYYUTH
MaKCUMaJIbHYIO MPUOBLIH, YTO TPOTUBOPEUHT 1I€JICBBIM YCTAHOBKAM OM3HECa.

C moMOUIbI0 PETPECCHOHHOIO AHAIM3a COCTABIIEHBI MOJEIH, ONHCHIBAIOLINE
3aBUCUMOCTH BaJOBOro peruoHanbHoro npoaykra (BPII) ot cienyronmx gpakropos:

— 00beM IPOMBIIIIIEHHOT'O IPOU3BO/ICTBA,

— KOJIMYECTBO MaJIbIX U CPEAHUX MPEIIPUITUH,

— 00BbEM MHBECTULIMI B OCHOBHOM KanmuTal pEeruoHa,

— 00BEM paboueii cuibl (Tabiuma 3).

Tabmuua 3 - ba3oBble MoJieNH, OMUCHIBAIOLINE 3aBUCUMOCTh BaJIOBOI'O PETHOHAIBHOTO MPOIYKTA
(BPII) or BEIOpaHHBIX HHAUKATOPOB, B HCCIEAYEMBIX PETHOHAX

OKOHOMHYECKAs] HHTEPIIPETALIHS

Ne Pernon BazoBas mojenb
napamMmeTpoB MOJCIIN
1 | Kocranaiickas Y = 14409291,3251 + | - YBEITHUEHHE o0bema
obnacTp 0,3626x1 + 29,402x, - | IPOMBINJIEHHOTO  TPOW3BOJACTBA Ha |
27088,2217x4, €JIMHUIYY MPUBOAMT K YyBenaudeHuto BPII

pernona B cpenneM Ha 0,363 em.u3m.

rne y — BaJIOBOM BHYTPEHHUM | _ yBEIMYEHHE YHCJIA MalbIX M|

npoxykt (BPII); CPeIHUX TpPEeANnpHUsATHA Ha 1 eTuHHIY
X1 - 00BeM NPOMBIIIIEHHOTO | yhyposur k pocty BPIT B cpeamem Ha
[IpOU3BOACTBA, 29,402 en.n3m.

X2 - KOIHMYECTBO MaJblX U

CPEAHUX MPEANPHUITUH, SANHHUIIL
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Ne Pernon

Ba3oBas monens

DKOHOMHYECKAsT HHTEPIPETALIUS
apaMeTpoB MOJCIH

X3 - O00BbEM WHBECTHUIIHI B
OCHOBHOM KamluTajl pPEeruoHa,
MJTH.TCHTE;

X4 - 00bEM paboueli CHUJIbI, THIC.
YeIIOBEeK

- yYBEIUYCHHE 00beMa paboueii CHITBI
Ha | enuHuIly cBS3aHO co cHUkeHueMm BPII
B cpeadem Ha 27088,222 ex.u3m.

2 | BocrouHo-
Kazaxcranckas
001acTh

Y = 5367419,6938 - 0,5678x -

40,075x2 + 4,6054x3,

rie y — BajJOBOW BHYTPECHHHI
mpoxnykt (BPID);

X1 - 00BEM TPOMBIIIIEHHOTO
MIPOU3BO/ICTBA;

X2 - KOJMYECTBO MalblX |

CPEeIHUX MPEANPUSTHHN, SIUHUII,
X3 - O00bEM WHBECTUIIUM B
OCHOBHOM KalHTajl pEruoHa,
MJTH.TEHTE;

X4 - 00bEM paboueli CHJIBI, THIC.
YeJI0BEK

- YBEITUICHHE obbeMa
MIPOMBINIJICHHOTO ~ TPOW3BOJICTBA Ha 1
€VHULLY TPUBOJIUT K CHIKEHHUIO BaJOBOTO
peruonansHOTro poaykra (BPII) B cpenaem
Ha 0,568 ex.n3Mm.

- YBEIMYCHHE 4YHUCIa MalblX U
CpeIHMX mpennpusITHii Ha 1 exuHUIly
cBs3aHO co cHuwxkeHueM BPII B cpenneM Ha
40,075 en.mu3Mm.

- yBeJIUYeHHEe 00beMa MHBECTUIUNA B
OCHOBHOM KamuTajg peruoHa Ha 1 TeHre
npuBOUT K yBenuuenuto BPII B cpennem Ha
4,605 en.m3Mm.

3 | AnmartuHckas
001acTh

Y = 9651062,7907 - 0,2173x1 -
111,5528x2 + 14,7891x3,
r7€ y — BaJOBOW BHYTPEHHMMU

mpoxaykt (BPID);
X1 - 00BeM IPOMBIILICHHOTO
MIPOU3BO/ICTBA;
X2 - KOJIHUYECTBO MaAJIbIX H

CPeAHUX MPEANPHUITUH, €ANHHUIL
X3 - O00bEM WHBECTUIIUM B
OCHOBHOM KaIllUTaJl PEruoHa,
MJIH.TEHT€;

X4 - 00bEM pabouell CHITBI, THIC.
YeIoBeK

- YBEJIUYCHHE o0Bpema
MPOMBIIIUIEHHOTO TMPOW3BOACTBa X1 Ha |
€JIMHUILY MPUBOJIUT K CHIKEHHUIO BajJOBOTO
peruonansHoro npoaykra (BPII) B cpenqnem
Ha 0,217 em.m3m.

— YBEJIMYCHUE KOJMYECTBA MaJbIX U
CPEJHUX MNPENNnpUusITHil Xz HA 1 eauHUIlY
IpUBOAUT K yMeHblIeHH0 BPII B cpennem
Ha 111,553 en.u3m.

— yBeNU4YeHne 00bEMa MHBECTHUIIMN B
OCHOBHOM KamuTajl perioHa xszHa |
€JIMHULY TIPUBOAUT K yBenuueHnuto BPII B
cpenneM Ha 14,789 em.u3m.

4 | 3amagHo-
Kazaxcranckas
00acTb

Y =-410194,0209 + 0,3478x1 +
32,155x%;, + 3,0566x3,

II€ Y — BaJOBOM BHYTPEHHHI
mpoxnykt (BPID);

X1 - 00BEM NPOMBILIUICHHOTO
IIPOU3BO/ICTBA;

X2 - KOJHMYECTBO MallbIX |
CPEeIHUX MPEANPUATHH, SIMHHNLL
X3 - 00bEM UWHBECTHIMH B
OCHOBHOM KaIllMTaJl pEruoHa,
MJTH.TEHT€;

X4 - 00bEM pabouelt CHUJIbI, THIC.
YeJI0BEK

- YBEITUUCHHE obbema
MIPOMBITIUICHHOTO TPOW3BOACTBA X1 Ha 1
eAVHULy NPHUBOAMUT K yBennueHuto BPII B
cpenneMm Ha 0,348 eq.u3m.

- YBEIIMYCHUE KOJHMYECTBA MAaJbIX H
CPeTHHUX TPEANPHITHA X2 HA 1 emxuHHITY
npuBOUT K yBenndeHuto BPII B cpenneM Ha
32,155 en.m3m.

- yBEIUYCHHE O0BEM WHBECTHUIH B
OCHOBHOM KamWTajl permoHa xszHa 1
€JIMHULy TIPUBOJIUT K yBenuueHnuto BPII B
cpeaneMm Ha 3,057 en.uszm

B wuccinenoBanun BbIEICHO 4 THUMNA PEAKIUU PETHOHAIBHBIX SKOHOMHUK Ha
MOTPSICEHUSA, CBSI3aHHBIC C TEPUOJOM TNAHAEMHU, U BBEACHHEM AHTUPOCCUNCKUX
CaHKIIUM;

1 pernoHsl BO3BpAILIAIOTCS K YK€ CYIIECTBYIOIIEMY YCTOMUMBOMY MYyTH POCTA;
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2 pEeruoHbl He CMOTJIM BO3OOHOBUTH MPEKHUM YCTONUYMBBIN IMyTh POCTa MOCIIE
II0Ka, HO BBICTPAUBAIOT HOBYIO TPAEKTOPHIO C TAKHM KE TEMIIOM POCTa;

3 pEervoHbl He CMOTJIM BO30OHOBUTH MPEKHUN YCTOMUMBBIN IMyTh POCTA MOCIE
II0Ka, HO BBICTPAUBAIOT TPAEKTOPHUIO, TEMII pOCTAa KOTOPOM HUKE JOKPUZUCHOTO;

4 peruoHbl BOCCTAHABIIMBAIOTCA OT IIOKA M BBIXOJSAT HA HOBBIM, YIyUIIICHHBIN
yTh POCTA.

MHorue TEeHJEHIHMH 3KOHOMUYECKOTO PAa3BUTHUSl PETMOHOB, HAMETHUBIIHECS B
2020 romy, He moay4ywiau mnpoaobkeHuss B 2022 romy u3-3a PE3KUX H3MEHEHHM
SKOHOMHUYECKOW M TE€OINOJUTHYECKON CHUTyaluu. B mepByro oudepenib, HA COCTOSIHUE
PETHOHATBHBIX SKOHOMHUK B TEKYIIUX YCIIOBHSIX OKa3bIBACT BIUSHHE MX OTpacieBas
CHeruaIn3anys U TPAHCIIOPTHASI JOCTYMHOCTh B YCIOBHSAX W3MEHEHHS Teorpaduu
TOBapHBIX MOTOKOB. C Hanbosee cepbE3HBIMU MPOOJIEMaMH CTAIKUBAIOTCS PETUOHBI,
CIICHMATU3UPYIOIIUMECS Ha TOPHO-METAJUTYPrUYecKOd MPOMBIIIJIEHHOCTH. boiee
OJlarompuATHAsE CUTyallusl CKJIQAbIBACTCS [JI1 PErHOHOB C BBICOKOW JoJieH
arpOIpPOMBIIUICHHBIX TPEATIPUATUH.

[IporHo3 BHITIOJIHEH HAa OCHOBE aHaM3a (hakTudeckux nanHbix o BPII Ha mymny
HaceneHus 3a 2005-2024 rojapl, ¢ MCMOJIb30BaHWEM JIMHEHHOW perpeccu. Mojienb
OXBaThIBA€T ueThIpe permoHa PecnyOnmuku Kazaxcran u yuuThIBaeT, Kak 0a30BbIN
TPEHJ, TAK ¥ BO3MOKHBIE OTKJIOHEHHSI B 3aBUCUMOCTH OT COIUATIbHO-3KOHOMHYECKUX
yclIOBUi (PUCYHOK 1).
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Pucynoxk 1- ITporno3 BPII Ha nymy HaceneHus B oTaenbHbIX pernoHax Kasaxcrana (1 —
Bocrouno-Ka3zaxcranckas o0macts, 2 - AnMaTuHCcKas oonacts, 3 - Kocranarickas 00J1acTh,
4 — 3anagno-Kazaxcranckas o01acThb)

B Tabmuue 4 mpencraBineHbl 000OMIEHHBIE pPE3yabTaThl MPOTHO3HOTO
uccinenosanns BPII Ha nymy HaceneHus B uccieyemMbix pernoHax. PaccMoTpensl Tpu
CIeHapusi pPa3BUTHUS: 0a30BBIA MPOTHO3 - MPENANOJIaraeT COXpPaHEHHE TEKYIIHX
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AKOHOMMYECKUX TEHJICHIIMI; MECCUMHUCTUYHBIA CIEHAPUN - YUUTHIBAET BO3MOXKHBIC
BHEIIIHUE U BHYTPEHHHUE PUCKU: CHUYKEHUE WHBECTULIMM, pOCT UHQIISLINY, 3aMEIJICHUE
HKOHOMHUYECKOTO pOCTa; ONTUMHUCTHYHBIA CIIEHapuid - TMpeanosiaraeT pocT
WHBECTULIUN, MOJJICPKKY CO CTOPOHBI TOCYIapCTBAa U YCTONYMBBIN IKOHOMHYECKUIN
pocT.

Tabnuna 4 - O600611eH1ne pe3yIbTaTOB MPOTHO3HOTO UccienoBanusa BPII na nymry nacenenus

Ne Pernon Pe3ynbpTaTel HccaeqoBaHus
1 | Kocranaiickas IIporno3 Ha 2025-2027 1r. mpexncraBieH B 0a30BOM,
obnacthb MECCUMUCTUYHOM M ONTHUMHUCTHYHOM ClieHapusx. B pamkax 6azoBoro

cuenapus B 2025 rogy BPII na nymy nHacenenus coctaBut 6 104,3 Thic.
TeHre, B 2026 — 6 429.9 Thic. Tenre, a k 2027 rogy nocturser 6 755,5
ThiC. TeHre. CpeaHerooBol NPHUPOCT MO 0a30BOMY BapHaHTY
cocTaBisieT 0KoJIo 3,4%, 4TO yKa3bIBaeT Ha YCTOWYMBOE, HO yMEPEHHOE
pa3BuUTHE.

[TeccumucTUYHBIM ClieHapui mpeanonaraetT Oosiee clep>KaHHBIHN
poct: ¢ 5 735,9 ThIC. Tenre B 2025 roay o 6 387,1 Thic. Tenre B 2027
rogy. Takoe pa3Butue CcOOBITUH MOXET OBITH OOYCIOBIEHO

3aMEIJICHUEM I/IHBGCTHLII/IOHHOI71 AKTHUBHOCTH,
BHEIIHEIKOHOMHYECKUMHU puCcKamMu Win CHIKEHHEM
MIOTPEOUTENBCKOIO CIpoca.

OnTUMUCTUYHBIN CLICHAapuH, HaIpOTHB, npezrnonaraer

ycKopeHHBbIN pocT: 10 6 472,8 thic. TeHre B 2025 roxy, 6 798,4 Thic.
teHre B 2026 u 7 124,0 teic. Tenre B 2027 rony. /lanHas Tpaekropus
BO3MOJKHAa IIpM YCWICHMM HWHBECTULHH, pOCTE€ DOKCIOpTa U
3¢ (EeKTUBHOM HCIOJIb30BAaHUM HHHOBALIMOHHBIX PEILICHUH B PealbHOM
CEKTOpE.

I'paduueckuil aHanu3 NOATBEPHKJACT, YTO BCE TPH CLEHAPUSI —
0a30BbIil, TECCHMUCTUYHBIN U ONTUMUCTUYHBIN — CIIEYIOT 3a 001Ien
TPEHIOBOM JMHMEN: O0a30BbI MPOrHO3 HAXOMUTCS Ha €€ YpOBHE,
MECCUMHUCTUYHBIM — HECKOJIbKO HHMKE, ONTUMHCTUYHBIA — BBIILIE, HO
B IIpejiesiaX UCTOpUYECKH 000CHOBAHHOTO JlMana3oHa KojaeOaHuii.

Takum oOpazom, B 2025-2027 rT. 03kuAa€TCS MPOJOJIKEHUE POCTa
BPII Ha nymy HaceneHMsl, YTO TpeOyeT OT PETrHOHAIBHBIX OPIraHOB
BJIaCTU U OHM3HEca CTpPaTernyeckoro IOAX0Ja K  Pa3BUTHUIO
YeJIOBEYECKOI0  KamuTalla, CTUMYJIUPOBAHUIO  WHBECTHULMH U
MOBBIIEHUIO  3()(PEKTUBHOCTH  yNpaBlIEHUS  SKOHOMHUYECKUMU

MPOIIECCAMH.

2 | BocrouHo- IIporno3 na 2025-2027 rr. OoTpa)kaeT yMEpPEHHOE 3aMeIJICHUE
Kazaxcranckas | TeMmoB pocTta ¢ BO3MOXHBIM KpPaTKOCPOUHBIM cmajnoM. CoriacHo
00J1aCTh 6a3zoBomy creHapuio, B 2025 roxy BPII cokparutcs go 5 333,0 Thic.

TEHIe, a 3aTeM HayHEeT BOCCTAaHABJIMBATLCH, AOCTHTras 5 625,2 ThiC.
tenre B 2026 rogy u 5 917,3 teic. Tenre B 2027 rony. CpeaHero1oBou
TEMIT IPUPOCTa B 3TOM BAPUAHTE COCTABISIET OKOJO 5,3% c yderom
BPEMEHHOI0 CHWKEHHUs B 2025 rony.

[TeccuMUCTUYHBINA ClieHApUW TIpeanonaraer 0ojee BBIPAKEHHOE
camwkenue ¢ 5 002,4 toic. Tenre B 2025 roay 1o 5 586,7 ThIC. TEHre B
2027 romy. Takas guHaAMUKa MOXeT OBITh OOyCIOBJICHA
BHEITHEAKOHOMUYECKHUMU PUCKAMU, CHUKEHUEM SKCIIOPTHOU BBIPYUKHU
WJIM POCTOM MHQIISIIIMOHHOTO JABJICHMSL.
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Peruon

P63yJ'H>TaTLI HUCCICO0OBAHUA

B onTUMHUCTHYHOM BapuaHTe MPOTHO3ZUPYETCA YCTOMYHMBOE
BOCCTaHOBJIEHUE C pocToM 10 6 247.9 Teic. Tenre k 2027 rogy. IT0
BO3MOXKHO TIPHU YCIOBHHM COXPAHEHHS] BBICOKMX II€H Ha CBIPHEBbHIC
pecypchl, CTUMYJIMPOBAHHUS YaCTHBIX HMHBECTULHUNA U 3PPEKTUBHOM
rocyJapCTBEHHOM MOJUTUKH MOACPKKU OU3HEca.

I'padmyeckuil aHanu3 MOATBEPHKIAET, YTO BCE TPU CLEHAPHS
pa3BUBAIOTCS BOJIM3M paHee HaONIOJABIIErocs TPEHAA, MPH ITOM
MECCUMHUCTUYHBIM BapUaHT JHIIb YMEPEHHO OTKJIOHSETCS BHH3, a
ONTUMUCTUYHBIA JEMOHCTPUPYET IIABHYIO BOCXOISIIIYIO TPACKTOPHIO.
XapakTepHo, 4To mocie pe3koro pocra 2021-2023 rr. mpoucxoauT
BpEMEHHAsl CTa0WIM3alus, YTO MOXET CBUJIETEIbCTBOBATH O
HACBIIEHUHN TEKYIIEH MOJeNu pocTa U HEOOXOIMMOCTH Iepexona K
OoJee cOaTaHCUPOBAHHON IKOHOMHUKE.

Takum ob6pazom, B 2025-2027 rr. BPII peruona, mo mpornosam,
COXPAHUT TIOJIOKHUTEIIbHYI0 JIMHAMHUKY, HECMOTPS Ha BO3MOXHYIO
koppekuuio B 2025 romy. DTo TpeOdyeT OT OpraHoB YIpaBJICHUS
AQIanTUBHOM  DKOHOMHMYECKOM  TOJMTUKH,  HAIpaBJICHHOW  Ha
TUBepCcU(PUKAINIO DSKOHOMHUKH, TIOBBIIIEHHE MPOU3BOIUTEIHLHOCTU
TpyJla ¥ YKPEIUIeHHEe BHYTPEHHETO CIpoca.

AnMaTuHCcKasa
o0JacTe

[TocTtpoeHHass Ha OCHOBE (PaKTHMUECKUX JaHHBIX TPEHI0Basi JIUHUSA
MOATBEPKAACT HAJIWYME YCTOMYMBOM BOCXOIAUIEH TPacKTOPHH,
YKa3bIBaIOLIE  Ha  JOJITOCPOYHYKO  3aKOHOMEPHOCTb  pOCTa
perHoHaNbHON  dKOHOMUKH. (OCOOCHHO CcTaOWiIbHAs JAHMHAMHKA
Ha0Omogaercss ¢ 2010 roma, 4To nenmaeT MPOTHO3HBIC OLIGHKU Oosiee
HaJEKHBIMU U 000CHOBAHHBIMHU.

[Tporno3 nHa 2025-2027 rr. pa3paboTaH B TpeX CLEHAPHIX:
0a30BOM, IIECCUMHUCTUYHOM U ONTHMUCTUYHOM. B 0a30BOM crieHapuu
OKUJAETCS KPaTKOCPOYHOE CHWXKEHME Nokazarens ao 3 318,8 Teic.
teure B 2025 TOmMy, 3a KOTOPHIM TIOCJIEIYET TOCTETICHHOE
BoccraHoBieHue: 3 499,0 Teic. Tenre B 2026 rony u 3 679,1 ThIC. TEHTE
B 2027 rony. Takoe CHU)KE€HUE MOXKET ObITh CBA3aHO C KOPPEKTUPOBKOM
IIOCJIE PE3KOT0 pOCTa B MPEABIAYIINAE TOBI.

[TeccumucTUYHBIN cueHapUid mpejmnoaraeT 0ojee CylecCTBEHHOEe
cHmkeHne — 10 3 115,0 teic. TeHre B 2025 romy ¢ yMepeHHBIM
BOocCTaHOBJEeHHEM 10 3 475,3 Thic. TeHre k 2027 roy. 3T0 MOXKET OBbITh
00yCJIOBJIEHO BHEIIHEAKOHOMMYECKHMMM  BBI30BAMH, CHIKEHUEM
WHBECTHIMH ¥ HECTAOMIILHON MaKpPOIKOHOMHYECKOW CUTYaIHEH.

OnNTUMHUCTUYHBIM BapUaHT, HAIIPOTUB, NIPEATIONATaET YCTOWUUBBIN
poct: ¢ 3 522,7 Teic. TeHre B 2025 rony o 3 882,9 Teic. Tenre B 2027
rogy. JlaHHBI  cleHapuii  BO3MOXKEH TIpU  OIAromnpusATHOM
WHBECTUIIMOHHON KOHBIOHKTYpE, pOCTE MPOU3BOAUTEIHLHOCTH TPYyJa U
MPOAOIKEHUH CTPYKTYPHBIX pedopM.

I'padmyeckuit aHanu3 MNOATBEpPKIAaeT OIU30CTh BCEX TPEX
CIIEHapHeB K oOuieil TpeHJ0BOW JMHHM: 0a30BbI MPOTHO3 ClEdyeT
OCHOBHOM TpaeKTOpUH, IECCUMUCTUYHBIA OTKIJIOHSETCS BHM3, a
ONITUMUCTUYHBI — BBEpPX, HO B IpEAeiax pPeaJbHOro Juarna3oHa
Koje0aHuil. DTO yKa3bIBaeT HAa pa3yMHbIN YPOBEHb HEONPEAEIEHHOCTH
1 cOaaHCUPOBAHHBIH MOJIXO K OIIEHKE PHCKOB.

Takum 00pa3oM, HECMOTps Ha BO3MOXHBIE KPAaTKOCPOUYHBIE
Kosnebanus, B cpegHecpoyHoit nepcrnektuse BPII Ha nymry Hacenenus
COXpaHseT MOTEHIMAJI K BOCCTAHOBJICHHUIO U pOCTy. JTO TpedyeT OoT
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No Peruon Pe3ynbTaThl nuccaeqoBaHus

pPETHOHANBHBIX BiIacTed W OW3HEC-COOO0IIeCTBA THOKOW TOJUTHKH,
OpPUEHTUPOBAHHOW Ha TMOBBIINICHUE YCTOMYMBOCTA SKOHOMHKH,
WHBECTULIMOHHYIO TPUBJICKATEIBLHOCTh U MOAAEPKKY YEIOBEUECKOTO

Kamurana
4 | 3anagHo- [ToctpoeHHass Ha OCHOBE (PAaKTHYECKMX MAHHBIX JIMHUS TPEHIA
Kazaxcranckas | yka3plBaeT Ha BOCXOMSIIYIO TPAacKTOPHIO, HECMOTPS Ha KOJeOaHMS,
o0macTh Habmomaemeie B 2015-2016 u 2020 rr. OcobeHHO YCTOMUYUBBIA POCT

Habmogaetcst B mepuos 2021-2023 1T., 9TO MOBBIIIAET TOCTOBEPHOCTH
MPOTHO3HBIX CIICHAPUEB.

Ha 2025-2027 rr. mpeacTaBiieH NPOTHO3 B TpPEX BapHaHTaXx:
0a30BOM, MECCUMUCTHYHOM M ONTUMHCTHYHOM. CorjacHo 6a3oBOMy
cuenapwuto, B 2025 roxy BPII cocraBut 7 673,7 ThIC. Tenre, B 2026 — 8
045,1 TeIc. Tenre, a B 2027 romy mocturHer 8 416,4 THIC. TEHTeE.
Cpennero10Boil NpUpOCT B MPOTHO3HBINA NEPUOJI COCTABIISET MOPSIAKA
3,1%.

[TeccuMHUCTUYHBINA CIIeHapuil MpearnoaaraeT 0ojiee CIACpKAHHYIO
nuHaMuKy: ¢ 7 253,5 teic. Tenre B 2025 rogy no 7 996,2 TeiC. TeHre B
2027 rogy. 9TO MOXKeET ObITh 0OYCJIOBIEHO BHEIIHEIKOHOMHYECKUMHU
BBI30BAMH, HECTAOMIBHOCTHIO HA CHIPHEBBIX PHIHKAX HIIM CHI)KCHHUEM
3KCIOPTHOM aKTUBHOCTH.

B onTtuUMHCTHYHOM CLIEHapuu TMPEANoJaracTcsi yCKOPEHHOE
pa3zButue 3koHoMUKH ¢ poctoM BPIT 10 8 093,9 ThIc. Tenre B 2025 rony
u 8 836,6 toic. Tenre k 2027 roay. JocTmkeHue 3TUX TMOKazareyen
BO3MOKHO npu OnaronpusTHOU KOHBIOHKTYpE, pocre
MPOU3BOIUTEILHOCTH, AaKTUBHOM TPHUBJICYCHUH WHBECTHIMN U
peanu3anuy KpymHbIX HHPPACTPYKTYPHBIX TPOEKTOB.

I'paduueckuil aHanu3 MOATBEPHKIAET, YTO BCE TPU CLEHAPHS
OCTAIOTCA B IIpeAeliax pEeaJbHOr0 HCTOPUYECKOro JAuamna3zoHa U
TATOTEIOT K JIOJITOCPOYHOMY TpeHAYy. ba3oBbIil mpOrHO3 HAXOIUTCA
Omu3Ko K (haKTUUYECKOM JIMHUHU, IECCUMUCTUYHBIA — HEMHOTO HUXKE,
ONTUMUCTUYHBIM — BBIIIE, JEMOHCTPHUPYS MOTEHIIMAT POCTa MpHU
AKTUBHOM MOJAEPKKE SKOHOMHUKH.

Takum o0pa3oM, B OimkalliMe TOABI O0XHAAETCS COXpaHEHUE
no3utuBHOM  guHamuku  BPII, uto  Tpebyer  mpomoimkeHHs
CTpPAaTeTUYECKUX Mep TI0 TOMJEPKKE HKOHOMHUYECKOTO pOCTa,
MOJEpPHHM3ALMN MPOU3BOJCTBA U CTUMYJIMPOBAHUIO WHBECTHUIIMOHHOU
AKTHBHOCTH.

ConmanbHbI OJIOK TOKa3aTese 3aTparuBaeT Cpa3y HECKOJIbKO BaKHEHIIHMX
napaMeTpoB OOIIECTBEHHOTO OJaromoiyddsi: 3aHITOCTh, JOXOJbI HAaCElIeHUS,
nemorpaduueckue TEHACHIIMU, Pa3BUTHE MEAMIMHCKON cdepsl. Kpome Toro, B
pamMkax OJOKa YyYWTBIBACTCA PsA JOMOJHUTENBHBIX TMOKazaTenae (KOJIMYEeCTBO
NpaBOHAPYIICHWA Ha MAyIly HAcelIeHHs W OXBaT HACEICHUSA JOIIKOIHHBIMHU
yupexaeHusiMu). OLeHKH PETHOHOB CYIIECTBEHHO BapbUPYET B pa3pe3e OTACITbHBIX
KOJIMUECTBEHHBIX TOKa3aTesel coluaibHoro 6msoka. Habmogaercst He3HAUUTENbHOE
CpelnHee CHIDKEHHE ypoBHs Oe3padotuiisl Ha 2,38%, ¢ Bapuamusmu oT -0,075% o
0,065%, YTO CBUAETENBCTBYET O CTaOWIM3alMU pblHKAa Tpynaa. Oxupaemas
MPOJOKUTENBLHOCTD JKU3HU TPU POKIECHUM JEMOHCTpUpPYeT pocT Ha 1,72%, yTo
ABIIIETCS TIOKA3aTeJeM YIy4IIeHHs] YCIOBHMH M KauecTBa >KU3HH. POCT peasibHBIX
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JEHEXKHBIX JI0XOJ0B HaceleHHs oxupaercs Ha ypoBHe 206,69% B cpenHeM, 4To
OTpa)kaeT 3HAYUTEIBHOE YIYUYIIEHHE HKOHOMHYECKOTO OJIarOoCOCTOSHUS Tpak[IaH.
YMEHBIIEHNE COLMAIBHOTO HEPABEHCTBA MOATBEPKAAECTCS POCTOM JOJIA JTOXOJOB,
HanMeHee obecrieueHHBIX 40% HaceneHus B oOmux goxoaax Ha 11.02% B cpennem, ¢
n3MeHeHusamu ot 10.99% no 11.05%. Takke oTMedaeTcsa CHUXKEHUE MATEPUHCKON U
MJIAJIEHYECKOU cMEPTHOCTH Ha 4,19%, 4TO CBUAETENBCTBYET O MOBBIIICHUH YPOBHS
3npaBooxpaHeHusd. [loka3aTenb OTHONIEHUS CPENHEAYIIEBBIX JT0XOJIOB HACEIEHUS K
CTOMMOCTH XKWIbsl yBenuuuBaeTcss Ha 17,45%, 4To yKa3blBaeT Ha YIy4dlIEHUE
JOCTYTTHOCTH >KHJIbSI.

VYrpaBneHueckuil OJOK TOKa3aTeledl 3aTparuBaeT HECKOJbKO MapaMeTpoB,
CBSI3aHHBIX C WHTErpalyeil KOHUEMIMU YCTOWYMBOTO Pa3BUTHS B PETHOHAIBHOE
yrnpasiieHre. OcoOEHHOCTBIO 0J10Ka SIBIISETCS MPUCYTCTBUE B HEM TPEX KAU€CTBEHHBIX
MoKa3aresiel: MHTErpaluyd KOHILEMIMU YCTOWYMBOIO Pa3BUTHUS B IUIAHBI Pa3BUTHUS
oOnacTelf, OTpaKEHHE B IUJIaHAX PA3BUTHS PETMOHOB KIUMATHYECKHUX PHCKOB U
HaJIM4ue MyOJMYHOM CTpaTeruu B 00JIaCTH OXpaHbl OKpY’Karolieu cpeapl. B miianb
pa3Butus Bcex pernoHoB Kazaxcrana ummmeMeHtupoBanbl L[YP, HO cyliecTByeT
onpenenéHHbli pazopoc mo otaenbHbeIM LIYP. Hanpumep, LIYP B o61actu 3xonoruu B
HAaVMEHBUIEH CTENEHW IMPEJCTAaBICHbl B IUIaHAX pa3BUTUS KaparaHIuHCKON U
AnmaTtuHcKkoM obnactedt (MepomnpusTus Toidbko 1o 2 u3 5 LYP, cBsa3anHbIX ¢
AKOJOTHYEeCKON cuTyanueit). [lo nByM JpyruM KadecTBEHHBIM TIOKa3aTelsiM
(oTpakeHHE B IUIaHAX Pa3BUTHUSI PETMOHOB KIMMATHYECKUX PHUCKOB W HAJIUYWE
myOJIMYHOM cTpaTeruu B O0JAacTH OXpaHbl OKPY’KAIOIIEH Cpenbl) Ka3axCTaHCKUE
PETHOHBI MPECTABICHB HE B MOJHOM oObeMme. Elie OogHUM KIHOUEBBIM acCHeKTOM
SBJsIETCS 00pa3oBaHue, TJe HaOMromaeTcs 3aMeTHBIM mporpecc. OlleHKa KauecTBa
LIKOJIBHOTO 00Opa3oBaHus MO pe3yjbraraM Tecta PISA mokasbiBaeT CyliecTBEHHOE
yiaydlieHue. OTH JaHHbIE YKa3bIBAIOT Ha MOBBIIIEHHWE KauyecTBa 00pa30BaTEIIbHOM
CUCTEMBbl W YCWIMS IO YJIYYIICHHIO YYEOHBIX MPOTrpaMM MU METOJUK OOYydEeHUS.
OmrymeHue JUYHOM, UMYIIECTBEHHOW M OOIIECTBEHHOM O€301MaCHOCTH IOKa3bIBaeT
3HauuTeNbHOE yBennueHue Ha 17.03%, nocturas nporHo3ubiii ypoBeHb (80.00%).
Habmromaemplii poCT CBHJIETEIIBCTBYET O IOBBIINIEHUH AS()PEKTUBHOCTH MeEp II0
oOecrieueHnI0 0€30MaCHOCTH M CHIDKEHUIO YPOBHS TPECTYMHOCTH, a TaKkKe
YIYUYIIEHUH B3aUMOICHCTBUS MPABOOXPAHUTEIBHBIX OPTaHOB C HACEJICHUEM.

DKoJloruueckuii OJIOK 3aTparuBaeT Cpa3y HECKOJIBKO Ba)KHEUITUX ACIEKTOB:
BO3JICHCTBHE Ha OKPYXKAIOUIyl0 cpeday (B TOM uucie Ha aTMoc(epbl UM BOJIHBIC
00BEKTHI), OOpaIeHue ¢ 0TXO0JIaMH, OXpaHsieMble PUPOIHBIC TEPPUTOPHUH U 3CJICHBIC
HacaxaeHus. Kpome Toro, B pamkax OJioka Yy4YHUTBIBACTCS PAJl  DKOJOTO-
SKOHOMHUYECKUX TMoKa3aTeneil (sHeproemkocts BPII u oTHOcuTenbHBI 00bEM
WHBECTHUIIMN Ha OXpaHy OKpyxkaromiei cpenbl). Cutyalus B peruoHax CyIIECTBEHHO
OTJIMYAETCS B pa3pe3e OTMCJbHBIX KOJUUYECTBEHHBIX MOKa3aTeled IKOJOTMYECKOIo
0JIOKa: MO0 HEKOTOPHIM M3 HUX B OOJBITUHCTBE PETHOHOB (DUKCUPYETCS BBICOKAsS
MPO3pPAYHOCTh M TMOJIOKUTENIbHASl JIMHAMHUKA, B TO BpEMsl KakK JPYrue OCTaroTCS
«mpobsieMHO» 30HON. Oc000€ BHUMAHUE yIETSETCS yIOBIETBOPEHHOCTH HACETICHUS
Ka4eCTBOM JKOJIOTHYECKOW 00CTaHOBKH, KOTOpasi AEMOHCTpUPYET pocT Ha 25.15%.
DTO yaydllleHHE HE TOJIBKO OTPaXKaeT PACTYIIEE OCO3HAHUE YKOJIOTMYECKUX BOITPOCOB,

HO MW TIIOAYCPKHUBACT YCHIIMA, HAIPABJIICHHBIC Ha IIOBBIIICHHC AKOJIOTHYECKOM
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0€30MacHOCTH M KadyecTBa XHU3HU. JlocTym K yciyram BOAOCHAOXKEHHUS, KOTOPBIN
ABJISIETCS KPUTHUYECKHM BAXXHBIM  aCIEKTOM  SKOJOTMYECKOro  OJaromnoiydws,
yBenuuuBaetcs Ha 13.11% B cenpckux paitonax u Ha 2.01% B ropoAcKkux ycIIOBHSIX.
OTO yIy4llIeHUE CBHUJIETEIHCTBYET O Pa3BUTHUU HUHQPPACTPYKTYPHl U YCHUIHUAX IO
00€eCIeyeHunI0 T0CTyNa K YUCTOW MUTHEBOM BOJIE, YTO ABJISIETCS (YyHIAMEHTAIbHBIM
dakTopoM ISl YIIY4IIEHHUsS] KayecTBa XU3HHU WM 370POBbs HACENEHUs. DTH JIaHHbIE
OTpaXaroT OOIIME YCUJIUS MO YJIYYIICHUIO IKOJOTHYECKUX YCIOBUN U MOBBIIICHUIO
YPOBHSI 5KU3HU, YTO BAXKHO ISl JOCTHKEHUS LEIEeH YCTOMYMBOrO pa3BUTHS.

Okonornueckue LIYP (LYP 6, 13 u 15) unterpupoBansl B IporpaMMbl pa3BUTHS
MPaKTUUECKHUX BceX pernoHoB KazaxcraHa, 4To CBUIETENBCTBYET 00 UMILJIEMEHTALIUN
naHHbIX [[YP Ha pernoHanbHBIA ypoBeHH (TadiHIa 5).

Tabmuma 5 - Otpaxenue I[YP B mporpamMmHbIX JOKYMEHTax peruoHoB PecmyOnmku
Kazaxcran

LIYP 6: IYP 7: LYP 13: LYP 14: LYP 15:
Uucras ) Bopnoa c Coxpanenne | CoxpaHeHue
Ob6nactu Henoporocrosmast
BOJA U H3MEHEHUEM MOPCKHX SKOCHUCTEM
" 9ucrTas 3HepFI/I$[
CaHI/ITapI/ISI KJInMarTta 3KOCUCTEM CyHH/I
Aoatickas 00acThb + + + - +
AxTroOHMHCKas 00/1aCTh + + + - -
AxMoIHCKast 00J1acThb + - + - +
AnmMarnHcKast 00J1acTh - - - - +
Bocrouno-
OCTOHHO + + + - +
Kaszaxcranckast o6i1acth
JKamObLIcKkast 001acThb + + + - +
XKetpicy obmacTp + - + - +
3anagno-Ka3zaxcranckas
+ + + - +
o0J1acThb
Kaparanaunckas N N
00acThb
Kocranatickast 001acThb + - + - +
Ke13putopaunckas
00acThb
MasrsicTayckast + + N N N
o0J1acThb
[TaBnogapckast 001acTh + - + - +
Cesepo-Kazaxcranckas + i + i N
o0J1acThb
YawiTay 0071aCTh + + + + +

B pamkax peammzanuu mpoekta mo cosmanuto [lmardopmer LIYP nmns
[lentpanpHOii A3um mpoBoamsiack padota mo yokanuzaruu L[YP B 4 oGmactsx
Kazaxcrana (Kericy, AbGai, ¥nawitay, Kei3puopauackoi obmnactu). Konuemnmus
JOKaJIW3allid BKJIOYaja cieayromue acnektel: poiab LYP B ¢popmupoBanuun
PETHOHAILHON TOJUTUKA U POJIb MECTHBIX HMCIOJIHUTENIBHBIX OPraHOB BJIACTU B
noctkenuun L{YP.

OTHOCHUTENIBHO COZIEPKATEIBHOIO aCIEKTa OTpaXeHus sKkojgoruueckux L[YP
B IUIaHaX pAa3BUTHUS PETHOHOB HEOOXOAUMO OTMETUTh, YTO HaOJIOAAeTCs
(opMaNbHBIN MOJIX0J, KOTOPBIA BBIPAXKEH B 0OIIMX (POPMYIHPOBKAX, OTCYTCTBUU
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yuera cneruduku L{YP u konkpeTuzanuu, ynpouéHHOM MOHUMAHUA MEXaHHU3MOB
pElICHUsT JKOJIOTHYECKUX TMPOOJIEM. Taxxxke npu aHaiM3e MNPOrPAMMHBIX
JIOKyMEHTOB PETMOHOB BbISIBIICHBI 3HAYUTENIbHBIC PACXOXKICHHS B TOM, KaK B HUX
YUUTBHIBAIOTCS 1IeNU ycToitunBoro pa3sutus. Ha nmpumepe 4 pernonon (Bocrouno-
Kazaxcranckas obnacts, AnMaTuHckas o61actb, Kocranaiickas o61actb, 3anaaHo-
Kazaxcranckas o0iacTb) MpeACTaBICH COJEpKATEeNbHBIM acnekT (parmeHTa
MOHHUTOPHUHTA IUIAHOB pa3BuTusd Ha 2021-2025rT., KOTOPBIM MOATBEPKIAET
OTCYTCTBHE NPHUCTAIILHOIO BHUMAHHUS MECTHBIX HCIOJHUTEIBHBIX OPraHOB BIACTH
K 9KOJIOTHYECKOH MpoOJieMaTHKE Ha PETHOHAIEHOM YpoBHE (Tabiuiia 6).

Tabmuma 6 - MoHUTOPUHT oOTpaxkeHUs 3Koyormueckux [[YP B mmanax pasButus
OTZIENbHBIX pernoHoB Kazaxcrana

enp 7: enb 14:
1 Hens 13: boprba 1 ens 15:
Pernon Hens 6: Yuctass | Hegoporocrosiia CoxpaneHu
C U3MEHEHHEM CoxpaHeHue
Kazaxcrana BOJIa U CaHUTAPUS s1 M YUCTast € MOPCKHUX
KJIUMaTa 3KOCHCTEM CYIIU
SHEPrus 9KOCHCTEM
Hanpasnenue 2:
Perunon — komdopTHBII
1 6e30MacHbIN IS
MIPOKUBAHMUSI.
Henp 2: Yayunienue
9KOJIOTHYECKOTO
COCTOSIHUIS,
[Inan pa3BuTHs
. BOCCTaHOBJICHHE
AnMaTHHCKOH OtcyrcTBYeT OtcyTcTBYeT OtcyTcTBYeT OtcyTcTBYeT
YHCJICHHOCTU PEIKUX U
obnactu
HCUYE3aI0MUX BUIOB
JIUKAX )KABOTHBIX Ha
teppuropuu ['TIP «ne-
Banxam» u coxpaneHue
9KOCHCTEM BOJHBIX
00BEKTOB U PHIOHBIX
pecypcoB
Iens 15.
Vayqmenue
9KOJIOTHYECKOH
[Inan pa3BuTHs 00CTaHOBKH Hens 15. ens 15.
Hens 15. Ynyumenue
BocrouHo- Iens 16. VYiyuiienue VYiyuiieHue o
o o N OtcyTcTBYyeT 9KOJOTHIECKOH
Kazaxcranckoit Ooecneuenue 9KOJIOTHYECKON 9KOJIOTHYECKON
00CTaHOBKH
obnactH HacelneHust 00CTaHOBKH 00CTaHOBKH
LEHTPATM30BaHHBIM
BOJIOCHAOXKEHHEM U
BOJIOOTBEJICHIEM
2 HarpaBlIeHHE - 2 HarpaBlIeHHE -
2 HarpaBJIEHUE -
Peruvon Perunon
Peruon o o 2 HanpaBJICHHE -
[Inan pa3Butus . KOM(OPTHBIN 1 KOM(OPTHBIN 1 .
KOM(OPTHBIHA 1 N N Pernon koMb opTHEIH 1
3anajHo- N Ge3omacHbI I 6e30macHsbIit 115t o
o 0e30macHBIH I 0e30TacHBII It
Kazaxcranckoii IIPOKUBAHHUS IIPOKUBAHUS
MIPOKUBAHUS OtcyTcTBYyeT TIPO>KMBAHHUS
obnacTu Lenp 2.2 - Lenp 2.2 -
Lenp 2.2 - Lens 2.2 - YnydmieHune
Viayumenue Vayumenue N
VYnydmenue . . 9KOJIOTMYECKON
. 9KOJIOTHIECKOH 9KOJIOTHYECKOH
9KOJIOTHYECKON CHUTYalluH B pETHOHE
CHUTYaIlNH B CHUTYaINH B
CUTYyallM! B PETUOHE
peruone peruone
2. Peruon
. 2. Pernon
KOM(OPTHBIN 1 N N
o KOM(OPTHBIA 1 2. Pernon xoMQopTHBIi
0Oe30MmacHbIN I . .
6e30macHsIi 115t 1 Oe30MacHBbIi 1St
[Tnan pa3BuTHs MIPOKUBAHUS
o o IPOXXHUBAHUA IMPOXHUBaAHUA
Kocranaiickoit 2.3. O6ecnieueHne OtcyTcTBYyeT OtcyTcTBYyeT
2.5. Yiyqmenune 2.5. Ynyumenue
obyacti HaCeNCHUs N o
N 9KOJOTHUECKOH 9KOJOTHUECKOH
KaueCTBEHHOH
o o CHUTYallNH B CHUTYyalllH B pETHOHE
MHUTHEBON BOION
peruone
2.5. Yayumenue
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enp 7: enb 14:
1 Hens 13: Boprda 1 Hens 15:
Pernon Hemns 6: Ynctass | Hemoporocrosima CoxpaHeHH
C M3MEHEHHEM CoxpaneHue
Kazaxcrana | Boma um caHWTapHs A ¥ IUCTas € MOPCKHX
KIIMMaTa 9KOCHCTEM CYIIN
SHEPTHs 9KOCHCTEM
9KOJIOTHYECKOH
CUTYyallul B PETUOHE

Ho yuuThiBasi, 4TO aHaTM3UPOBAIUCH MJIaHBI Pa3BUTHUSL peruoHOB 110 2025T., B
UCCJIEIOBAHUM COCTAaBJIEH IIPOTHO3 PACXOJ0B Ha OXpaHy OKpPYXaloleh Cpeabl
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Pucynok 2 - [Iporao3 pacxo10B Ha OXpaHy OKPY’KarOIIE Cpeibl B OTAEIBHBIX
perunonax Kazaxcrana (1 — Bocrouno-Kaszaxcranckas o6macts, 2 - AamaTuHCcKas 00J1acTh,
3 - Kocranaiickas o61acTsh, 4 — 3anagno-Kaszaxcranckast 0051acTp)

B 2026 romy mo BceM CLEHApUSM IMPOTHO3UPYETCS 3HAUYMTENBHBIN IPUPOCT
pacxoJOB Ha OXpaHy OKpyXarolei cpeny, oOcoOeHHO 1o 0a3oBOMy U
ONTUMHUCTUYHOMY BapHWaHTaM, YTO MOXET OBbITh CBSI3aHO C peaju3aifeil B JaHHBIX
PErrMoHax HOBBIX ATAOB MPOTPAMM 10 MOJACPHU3AIUHU IKOJIOTHUECKUX 0OHEKTOB UIIH
BCTYIUIEHUEM B CHIJIY HOBBIX PETJIAMEHTOB.

['padrueckuii aHanmm3 MOATBEP)KIAET, YTO BCE TPH CIIEHAPHUS TATOTCIOT K
TPEHJOBOW JIMHWM: 0a30BBIA TMPOTHO3 TMPAKTUYECKH COBMAJAeT C  HEW,
MECCUMUCTUYHBIN — HIKE Ha 10—15%, a ONTUMUCTUYHBIN — BBIIIE, HO B Mpeaenax
JOIMYCTUMOI'O JMana3oHa OTKJIOHEHWH. JTO yKa3blBaeT Ha COaJaHCUPOBAHHOCTH
MIPOTHO3HBIX OIEHOK U UX COOTBETCTBHUE (DAKTUUECKOU TMHAMUKE.

Takum 00pa3oM, B UCCIEAYEMbIX pEruoHax HaOIoIaeTcs ycToHYuBas
TEHJICHIIMS POCTa 3aTpaT Ha OXpaHy OKpYXarolled cpeabl, 4To TpeOdyeT OT
pPETHOHAIBHBIX ~ OpPraHOB  BJIACTM M 3aUMHTEPECOBAHHBIX  OpraHu3aluil
COOTBETCTBYIOIIECTO TUIAHUPOBAHHUS OI0JPKETHBIX PECYPCOB U KOOPAUHAIIMU ACHCTBUM,
0COOEHHO B KOHTEKCTE BO3MOKHOTO YBEJIMYEHHS HArpy3ku Ha (PMHAHCUpPOBAHUE B
2026 r.
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OKOHOMHYECKUN aHallM3 MPOTHO3HOTO0 00beMa MHHOBALMOHHON MPOIYKIUU
BBITIOJIHEH HA OCHOBE aHalin3a (PaKTHYecKOro 00beMa MHHOBALIMOHHOM MPOIYKIINH 32
2005-2024 rr. 1 IOCTPOEHHUS JTUHUH TPEHA C TPUMEHEHUEM JIMHEWHON pEerpeccuH 1o
yeTbipeM peruoHaMm PecnyOmuku Kazaxcran. Ilomumo 06a3oBoro mporHosa,
pacCcUMTaHbl TAK)KE ONTUMUCTUYHBIA W MECCUMUCTUYHBIA CLEHAPHUH, OTPAXkKAIOIINE
BO3MOXHBIE KOJI€OaHUsI 00HEMOB MHHOBAIIMOHHOW MPOAYKIIMM B 3aBUCHMOCTH OT
SKOHOMHMYECKON CHUTyalluH, YPOBHS NOMAJECPKKH WHHOBALMI W HWHBECTULHMOHHOW
AKTUBHOCTH.

B wuccrnenoBanuu mnpoaHaNM3UPOBaHBI 3 cClieHAapus: 0a30BbI MPOrHO3 —
oTpakaeT HanboJiee BEpOSTHBIA 00HEM HHHOBAIIMOHHOM MPOAYKIIMH IPU COXPAHEHUHU
TEKYLIMX TEMIIOB Pa3BUTHS M YPOBHS TOCHOIIEPKKH; IECCUMUCTUYHBINA CLIEHAPHI —
YUYHUTHIBAET BO3MOKHOE CHI)KCHHE HMHHOBAILIMOHHOM aKTUBHOCTH, OTPaHUYEHHOCTH
(uHaHCHpOBaHUS W HEONAronmpusTHbIE  MAKPOIKOHOMHYECKHE  YCJIOBHS;
ONTHUMHMCTUYHBIA CHEHAapUil — MPEANojJaracT pocT HWHBECTULUMNA B HAY4YHO-
TEXHUYECKOE PA3BUTHE, PACIIMPEHUE ITPOTrPaMM IMOJACPKKH UHHOBALMN U aKTHUBHOE
BHEJPEHUE HOBBIX TEXHOJIOTHH (PUCYHOK 3).
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Pucynoxk 3- IIporao3 00eMOB HHHOBAIIMOHHOM MPOIYKIIUU B OT/IEIBHBIX PETHOHAX
Kazaxcrana (1 — Bocrouno-Ka3zaxcranckas o61actsb, 2 - AamaTuHcKas 001acTh, 3 -
Kocranaiickas o6macts, 4 — 3anagno-Kazaxcranckas 061acTh)

B uccnenyempix pernoHax HECMOTPS Ha KPaTKOCPOUYHBIE KoyieOaHUs, 00beM
VHHOBAIIMOHHOM  MPOJAYKIIMA  COXPAaHSIET  MOJOXKUTEIbHYK)  JUHAMUKY B
CPEIHECPOUYHOU TMEPCIEKTUBE. DTO CO3AAET MPEANOCHUIKUA JJIsl JAJTbHEUIIErOo pocTa
MpU  YCJIOBUM TMPOBEACHUS THOKOM HSKOHOMHUYECKOW TMIOJUTUKH, YCUJICHUS
WHBECTULMOHHON MPUBIIEKATEIbHOCTH M CTUMYJIHMPOBAHUS HAYYHO-TEXHUYECKOTO
nporpecca.
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3axmiouenue. [lpuHnmner oTOOpa KIIOUEBBIX MOKa3aTeled, OTpaKarolIux
CUTYallMI0 B PErHOHAX, a TaKKE€ COOTBETCTBYIOIIME MHCTPYMEHTHI PETYJIMPOBAHUSA,
BKJIFOYAIOT:

— (pokyc Ha OIIEHKE YCTOWYMBOCTH DPA3BUTHUSl PErMOHAa B COOTBETCTBUU C
IPUHIUIIAMU YCTOWYUBOTO pa3BUTHSA TEPPUTOPUH, ONpEICTICHHBIMA
MEKIYHApOAHBIMHU OpraHU3aIUMsIMHU U HAyYHBIM COOO0IIECTBOM ¢ yueToM L[V P;

— yYeT JIy4IIMX IPaKkTUK MOHMTOpMHra noctrkenus L[YP Ha pernonampHOM
ypoBHe, pekomenaanuiit O9CP, OOH-Xa0urar, Mex1yHapoaHbIX cTanaaptoB ISO B
chepe yYCTOMUMBOTO pa3BUTUS TEPPUTOPUN, a TaKKe OMNbITa BEAYIINX
UCCIIEIOBATEIbCKUX TIPYIIl W OpraHU3allMi; ajanTtanus Ui OLCHKH PETHMOHOB
oOIIeHalMOHAIBHBIX TToKa3aTenei [{YP;

— oOecrieyeHNe CpPaBHUMOCTU M CONOCTAaBUMOCTH IOKa3zaTejel sl Bcex
PETHOHOB;

— HCHOJB30BAHME I[IOKa3aTesieid, 3HaY€HUs KOTOPhIX MOTYT OLIEHMBATHCSA B
JUHAMUKE W JaHHBIE 1O KOTOPBIM MyOJUKYIOTCS/OOHOBISIIOTCS HAa PETYISIPHOU
OCHOBE.

OneHka pa3pblBa MEXAY TEKYIIUMH U MPOTHO3HBIMU 3HAYEHUSIMU ITOKa3aTesei,
XapaKTEPU3YIOIMMHU JTOCTYKEHHUS LI YCTOWYMBOIO PAa3BUTHSA, B OTIEIBHBIX
pernonax Kaszaxcrana, mokasai, 4To HauOOJIbIINN IPOrPECC PErMOHaMHU JOCTUTHYT B
YacTU TOKa3aTesleld COLUaNbHOIro OJOKa, B TO BpPEeMs KaK B YacTU 3KOJOTHYECKOIrO
0JI0Ka pe3ysIbTaThl OCTAIOTCS TOUYKAMHU JJISL pOCTa U pa3BUTHUSA. {151 SKOHOMHUYECKOTO
0JI0Ka XapaKTepHa HauOoJIbIlask Bapyualus 3HAaU€HUH MEX Y OTAEIbHBIMUA PErHOHAMH.
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RESEARCH ON COLLABORATIVE INNOVATION IN THE GUANGDONG-
HONG KONG-MACAO GREATER BAY AREA URBAN CLUSTER

An Mingming
Ural Federal University, Russia

Abstract: The Guangdong-Hong Kong-Macao Greater Bay Area (GBA) is a key
national strategy aimed at cultivating a world-class urban cluster and an international
center for technological innovation. This paper examines the mechanisms, current
status, and challenges of collaborative innovation within the bay area urban cluster. By
analyzing the policy framework, distribution of innovation resources, and intercity
connections, the study identifies key barriers restricting collaborative development,
such as institutional differences and uneven resource allocation. The paper proposes
strategic recommendations to strengthen the collaborative innovation ecosystem,
including enhancing institutional alignment, optimizing resource flow, and jointly
building and sharing innovation platforms. The findings contribute to the
understanding of cross-border regional innovation systems and provide policy insights
for promoting the integrated development of the Greater Bay Area.

Keywords: Guangdong-Hong Kong-Macao Greater Bay Area; Collaborative
Innovation; Urban Cluster; Innovation Ecosystem; Regional Integration

1. Introduction

The formation of urban agglomerations has become a dominant feature of the
global economic geography, and innovation is the core driving force of regional
competitiveness. The Guangdong-Hong Kong-Macao Greater Bay Area covers nine
cities in Guangdong Province and two Special Administrative Regions, representing a
unique practice of regional integration under the framework of ‘one country, two
systems][i].In the process of geopolitics, relationships, and competition, promoting
deep collaborative innovation in the region is crucial for transforming it into a global
innovation hub.[ii]However, the differences between cities in legal systems, market
rules, and innovation capabilities pose significant challenges]iii]. This article aims to
systematically examine the collaborative innovation pattern of the Guangdong-Hong
Kong-Macao Greater Bay Area, assess its effectiveness, and explore paths for deeper
integration.

2. Literature Review

The Greater Bay Area government provides various policy support to promote
collaboration among knowledge networks, universities, and industries, as well as
corporate innovation[iv] ; The carbon tax policy in the Greater Bay Area promotes the
improvement of ecological efficiency in inland multimodal transport at ports within
the Bay Area; the climate change policies of the Special Administrative Regions
contribute to the enhancement of ecological policies in the Bay Area.M ; There is a
positive correlation between unified legal systems, the intensity of financial regulation
in the Greater Bay Area, and the economic performance of the Greater Bay
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Areall However, due to the heterogeneity of the political systems in the three regions,
efforts to strengthen regional resilience cooperation are still in their early stages, and
the development and improvement of coordinated resilience policies, interconnected
infrastructure, and open and inclusive cross-border communities need to be further
enhanced.

The Greater Bay Area high-speed rail network facilitates intercity collaborative
innovation in areas such as labor pools, knowledge spillovers, talent mobility, and
shared services[vii] ; The clustering of information networks and professional service
industries in the Greater Bay Area cities is gradually showing new dynamics and trends
of interactive integration, and the advancement of urban network infrastructure is
helping to refine industries'1. Public data openness allows innovative resources to
form closely connected collaborative networks across regions™.It helps promote
substantive cooperation among enterprises. Convenient transportation, network
infrastructure, and the sharing of online resources contribute to improving the
efficiency of coordinated economic development within the region.

In the context of the Guangdong-Hong Kong-Macao Greater Bay Area, existing
literature has examined policy arbitrariness, economic synergy, and connectivity
infrastructure, noting that effective collaboration relies on the cross-boundary flow of
talent, capital, information, and technology. However, few studies provide a
comprehensive analysis of the multi-dimensional innovation ecosystem and the
specific frictions that hinder collaboration. This gap calls for a thorough investigation
into how the diverse innovation actors across the Greater Bay Area interact and co-
evolve.

3. The Current Status and Mechanisms of Collaborative Innovation in the
Guangdong-Hong Kong-Macao Greater Bay Area

The Guangdong-Hong Kong-Macao Greater Bay Area has established a
preliminary collaborative innovation framework driven by top-level policy design and
bottom-up market forces. The key mechanisms include:

Policy Coordination: The central and local governments have issued multiple
plans to align with innovation strategies. Specific policies for the construction of major
cooperation platforms are as follows:

Table 1 Institutional Innovation and Management System in the Greater Bay

Area
Policy Issuance Time and Name of Institutional Innovation
Department Cooperation
Zone
On August 29, 2023, Hetao Promote key policy innovations such as the

the State Council released | Shenzhen- | international mobility of innovative talents, facilitation
the "Development Plan for | Hong Kong | of customs clearance for scientific research materials,
the Shenzhen Park of the | Science and | cross-border flows of research data, cross-border use of
Hetao Shenzhen-Hong Technology | research funds, and cross-border protection of
Kong Science and Innovation | intellectual property.[x]. primarily focuses on cross-

132



Policy Issuance Time and
Department

Name of
Cooperation
Zone

Institutional Innovation

Technology Innovation

Cooperation

border research funding and resource flows, legal and

Cooperation Zone" Zone regulatory alignment with Hong Kong, and talent
policies including mutual recognition of professional
qualifications and tax incentives1Xil,

September 5, 2021 Henggin The tiered management model of ‘first-tier'

Central Committee of Guangdong- | (between Hengq!n and Macau) qnd 'seconc_j-tier'

. Macao In- | (between Henggin and other mainland regions),

the Communist Party of h led with granting the cooperation zone the
China and the State Council Dept_ couples granting . Pel . i

Cooperation | authority for institutional innovation in taxation,

"Overall Plan for the Zone finance, talent, and other areas through laws and

Construction of the regulations, has achieved the separation of

Henggin Guangdong- administrative jurisdiction and economic

Macao In-Depth management.[Xiii]

Cooperation Zone"

On August 26, 2010, Qianhai Establish the 'Qianhai Cooperation Bureau,'
the State Council officially | Shenzhen- | implement a special management system combining

approved the 'Overall Hong Kong | 'One Country, Two Systems' with 'One City, Two
Development Plan for the Modern Systems," and grant Qianhai preferential policies such
Qianhai Shenzhen-Hong Service as ‘'leasing instead of land acquisition. [xiv].
Kong Modern Service Industry | Implemented 14 nationwide "first-of-its-kind" and
Industry Cooperation Zone'. | Cooperation | "first batch” financial policies, built 18 clusters
Zone including international  venture capital, large
commodity trading, and others, started construction of
the International Data Industry Park, and the 'Global
Service Providers Program' has attracted a total of 201

enterprises™l.

February 18, 2019, Nansha Focusing on the three directions of regulatory
Central Committee of the | Guangdong- | coordination, factor mobility, and collaborative
Communist Party of China | Hong Kong- | governance, efforts are being made to promote

and the State Council's Macao institutional breakthroughs in key areas such as market
"Outline Development Plan | Comprehens | access, mutual recognition of qualifications, cross-
for the Guangdong-Hong ive border data, and financial openness in Guangdong,
Kong-Macao Greater Bay | Cooperation | Hong Kong, and Macau, and to establish a new
Area" Demonstrati | mechanism for integrated cross-regional

on Zone | governanceXVil,

Joint Funding Programs: Guangdong-Hong Kong Joint Innovation Funding
Program, Guangdong-Hong K°"9 Universities '1+1+1' Joint Funding Program,
Guangdong-Macau Technology Innovation Joint Funding Program, Guangdong-Hong

Kong-Macau Greater

Bay Area Youth Entrepreneurship Funding Program,

Guangdong-Hong Kong-Macau Greater Bay Area Venture Capital Guidance

Fundbil,
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Transportation Facilities: Major transportation projects, represented by the Hong
Kong-Zhuhai-Macao Bridge, span a total length of 55 kilometers and have a designed
lifespan of up to 120 years, serving as a key hub connecting Hong Kong, Zhuhai, and
Macau.>Vil greatly shortening the time and space distance between the east and west
banks of the Pearl River Estuary, effectively promoting the movement of people and
goods[xix].Although the physical connection has been fundamentally improved, its
potential has not yet been fully realized. Due to factors such as coordination among the
three regions, differences in legal systems, and customs clearance procedures, the
actual traffic flow and economic impact of the Hong Kong-Zhuhai-Macao Bridge after
opening are still below the initial expectations.P*I1]

Cross-border technology platforms: Such as the Shenzhen-Hong Kong Youth
Innovation and Entrepreneurship Base and jointly established laboratories across three
regions, actively building innovation carriers like technology business incubators,
innovation alliances, and proof-of-concept centers, providing innovation entities with
‘one-stop'  services for research and development, financing, and
commercialization®Pxiil These platforms, through government-led and university-
enterprise cooperation models, promote the sharing of research equipment and the
cross-border flow of technological achievements, effectively integrate innovative
resources and elements within the region, significantly enhance the efficiency of
collaborative innovation, and provide solid infrastructure support for building an
international center of technological innovation.boxVbov] |

Talent Mobility: The density of technology and innovation talents within the
Guangdong-Hong Kong-Macao Greater Bay Area significantly increased from 2010
to 2020. Data shows that Shenzhen has a significantly higher density both per capita
and per unit area compared to other cities, making it the core area for talent
agglomerationtVil,

Cross-border capital flows:despite the risk warnings brought by global financial
fluctuations, the cross-border capital account openness in the region has established a
stable funding supply network. Research shows that venture capital flows, through the
mechanism of capital account openness, provide ample financing channels for
technology enterprises within the Greater Bay Area, supporting innovation and
entrepreneurial activities, Vil

19. Analysis of Key Challenges and Obstacles

Despite making progress, several deep-rooted obstacles hinder the full
realization of the collaborative innovation potential of the Guangdong-Hong Kong-
Macao Greater Bay Area:

Institutional and Regulatory Differences: The core challenge faced by the
Guangdong-Hong Kong-Macao Greater Bay Area lies in institutional borders (Political
Border) and cost borders (Cost Border). Different legal systems (such as Hong Kong's
common law and the mainland's civil law) lead to inconsistent standards in intellectual
property protection for cross-border projects, hindering the efficient integration of
innovation resources. Poviiiliix]

In addition, regulatory costs are also one of the limiting factors—cross-border
data flows must comply with privacy and cybersecurity regulations in different regions
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(such as the Data Security Law in mainland China and the Personal Data (Privacy)
Ordinance in Hong Kong), resulting in additional compliance costs for companies
when accessing cross-border markets.[xxx]

Despite agreements like CEPA attempting to reduce trade barriers, institutional
coordination in the fields of high technology and intellectual property remains
insufficient, limiting the development potential for high-quality integration in the
Greater Bay Area.[xxxi]

Innovation capacity and uneven resource distribution: Innovation resources are
highly concentrated in core cities such as Shenzhen and Hong Kong, leading to
significant gaps with peripheral cities, which may result in a 'siphoning effect' rather
than a diffusion effectDoxilboiii]

Fragmented innovation chain: Industry and innovation chains are often divided
by city boundaries, and the connections between different parts of the Greater Bay Area
in upstream R&D and downstream commercialization are weak,oxviboxv]

Barriers to the flow of elements: Restrictions on the mobility of professionals,
differences in funding application rules, and cross-border data obstacles continue to
constrain the optimal allocation of innovation resourcesbexvilboxwiilboxviiil

20. Strategic Recommendations for Strengthening Collaborative Innovation
To address these challenges, the following strategic recommendations are proposed:

Deepen institutional connectivity: Explore 'soft connectivity' mechanisms, such
as mutual recognition of professional qualifications, unified standards for new
technologies, and coordinated regulation.

Optimizing the spatial layout of innovation resources: Encourage the
establishment of university branches, satellite laboratories of research institutions, and
regional headquarters of tech companies in different cities of the Greater Bay Area to
promote the formation of a multi-center innovation network.

Building a strong shared platform: Strengthen the functions of existing
cooperation zones and develop new virtual and physical platforms covering the entire
Greater Bay Area, providing accessible technology transfer, joint patents, and startup
acceleration.

Foster a unified market for innovation factors: Implement concrete measures to
promote the flow of talent, capital, and data, including streamlined visa policies, cross-
border financial services that support innovation, and secure data exchange protocols.

Cultivating a collaborative culture: Promote joint educational programs,
researcher exchange networks, and industry-academia-research alliances to build trust
and shared identity among innovators in the Greater Bay Area.

21.  Conclusion

The Guangdong-Hong Kong-Macao Greater Bay Area has enormous potential
to become a leading global innovation hub, but this depends on its ability to transcend
administrative boundaries and foster truly deep collaboration. This study outlines the
mechanisms, obstacles, and potential pathways for strengthening the collaborative
innovation ecosystem in the Greater Bay Area. Success requires continuous efforts in
institutional innovation, resource sharing, and trust-building among all stakeholders.
Future research should focus on quantitatively measuring the outcomes of

collaborative innovation policies and tracking the evolution of cross-border innovation
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networks over time.
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CPABHUTEJIBHBIN AHAJIN3 CTPYKTYPHOM IUHAMUWKU BBICHIETO
OBPA30BAHUA B KABAXCTAHE U Y3BEKNCTAHE

COBETHHUK pekTopa banbioepann M.U.
Ypanvckuii cocyoapcmeennwiii nedacoeudeckutl yHugepcumem
Examepunoype, Poccuiickas @edepayus

1.3.H., mpodeccop Typrens U /1.
Ypanvckuii pedepanvusiii ynusepcumem,
Examepunbype, Poccuiickas @edepayus

AnHoTtamusi. CTaThsl MOCBSIIEHA AHAIU3y COBPEMEHHOI'O COCTOSIHUS CHUCTEM
BbICIIero oOpa3oBanus B Kazaxcrane um Y30ekucTaHe ¢ akIl€HTOM Ha JIUHAMUKY
KOJIMYECTBAa  BY30B, pa3BuTHE  (GUIMAIOB  WHOCTPAHHBIX  YHHUBEPCUTETOB.
PaccmarpuBaroTcs  peryisiTOpHbIE OCHOBBI, PETrHOHAIBHBIE JUCIPOIOPIUU U
TEHJICHIIUU TIPUBATU3AIINH.

KiroueBsbie cnoBa: Briciiee oOpa3zoBaHue, By3bl Kazaxcrana, By3bl ¥Y30eKuCTaHa,
bumanbpl THOCTpaHHBIX YHUBEPCUTETOB, MpUBaTH3aliug oOpazoBanusi, LlenTpanpHas
A3usi, oOpa3oBaTeabHasi CTATUCTHKA.

Beegenue. Cuctembl Bbicuiero ooOpa3oBanHusi Kaszaxcrana u Y30ekucrtana
MEepPEeXKUBAIOT JTall aKTUBHOM TpaHcOpMalMM TOJ BIMSHUEM TJIOOaIU3allNH,
AKOHOMMYECKUX pedOopM M TOCYIapCTBEHHON MOJMUTHKMA WHTEpPHAIMOHAIM3auu. B
YCIOBHSIX CTPATErMUECKOW BaKHOCTU YEJIOBEYECKOI0 KamuTalla JUisl COLUAIBHO-
SKOHOMHUYECKOTO Pa3BUTHSI pPETMOHA HU3YYEHHE JAUHAMUKH BY30BCKOTO CEKTOpa
npuoOperaeT ocoOyro aktyanbHOCTh. B Kazaxcrane ¢ynkmumonupyer 117 By30B
Pa3IUYHBIX OPTraHU3AIMOHHO-TIPABOBBIX (HOPM, TOrAa Kak B Y30EKHCTaHEe MX YUCIIO
nocturio 191 k nawamy 2023/2024 yyeOGHOro roja. DTH MOKa3aTeld OTPAXKAIOT HE
TOJIKO KOJMYECTBEHHBIM POCT, HO U KQUECTBEHHbIC U3MEHEHHUSI — YBEIMUYEHUE JIOJIH
YaCTHBIX UM WHOCTPAHHBIX ydpexnaeHui. llenb uccrnenoBanus — MpoaHAIU3UPOBATH
CTPYKTYPHBIC U3MEHEHUS, PETYISTOPHBIE PAMKUA U TEPCIEKTUBBI Pa3BUTHUS BBICIICH
mkosbl B Y30ekucrtane un Kazaxcrane.

Mertononorus. AHalIU3 TPOBEJAEH HAa OCHOBE CTAaTUCTHUYECKUX JaHHBIX
opUIIHAIBHBIX MCTOYHUKOB — bBIOpPO HAIlMOHAJIBHOW CTAaTUCTHUKUA ATEHTCTBA IO
CTpaTeruyeckoMy IlaHupoBanuio u pedopmam PK, MunHucrepcrBa BbICHIETO
oOpa3oBaHusl, HAyKU U UHHOBaIMil PecnyOnuku Y30ekucTaH, a Takke HOPMaTHUBHO-
OpaBOBBIX  akTOB.  Mcmonb3oBaHbl ~ METOABI  CPaBHUTEIBHOTO  aHaU3a,
CTaTUCTUYECKOr0 0000IIEHNS U KOHTEHT-aHaIn3a JOKYMEHTOB.

XpoHoJiorudeckue pamku oxBatbiBatoT 2015-2023 rr. a1 OLIEHKU JUHAMUKH,
JIOTIOTHEHHBIE TporHO3aMu Ha 2025-2026 rr. /lanHbIe BepudUIIMPOBAHBI 110 OTYETaM
stat.gov.kz, gov.uz u mexaynapoaasiM peirtuaram QS World University Rankings.
Jlnst  pacmmpeHuss HSMOUpPUYECKOW 0a3bl TPHUBJICUEHBI MaTepUaibl HAYYHBIX
myOJIUKAIMi ¥ 9KCTIEPTHBIX OIEHOK.

Briciias mkona Kazaxcrana u Y30ekucrana.
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CoBpeMeHHas cucTema BbIciiero obpaszoBanmsi Kazaxcrana HacuuThiBaeT 117
BY30B, pacCIpe/elIeHHbIX 10 KareropusM: 11 HaIlMOHAIBHBIX HMCCIEI0BATEIbCKUX
YHUBEPCUTETOB,

27  rocymapCTBEHHBIX  (HEKOMMEpPYECKHE  aKIMOHEepHble  oOlmiecTBa), 2
MEXIyHApOIHbIX,
15 akumoHupoBaHHbIX, 47 4dacTHbIX, | aBToHOMHBIN (Ha3zapbOaeB YHuBepcuter) u
14 HerocymapcTBeHHBIX HekomMmepueckux (pucyHok 1). Takas muBepcudukaims
OTpaXkaeT TEepPexo] OT MOHOIOJWU TOCYJAPCTBEHHBIX YUPEKICHUH K PHIHOYHBIM
MexaHu3Mam [1].

Oco0yto mpobiieMy MpeAcTaBIIAeT JOCTYITHOCTh 00pa30BaHMsl B MOHOTOPOax: B

20 Takux TeppUTOPHUSX (YHKIMOHUPYIOT JuIlIb 4 By3a — DKHUOACTY3CKHI
MHXEeHEepHO-TexHnueckuil nHCTUTYT uM. K. Carnaesa, LlenTpanbHo-Kazaxcranckuit
WHCTUTYT  TexHojiormn W  MeHemkMmeHta  (banxam),  KaparanmuHckwii

roCyJapCTBeHHBIM WHAYCTpUualdbHbl yHHUBepcuTeT (Temupray) u PyaneHckuit
WHIyCTPUAIbHBI UHCTUTYT. DTO CO3AAET AUCHPONOPUUU B MOATOTOBKE KaJIpOB IJIA
MIPOMBIIIJICHHBIX PETHOHOB.[2]

® HaUuMOHa/IbHble B rocygapcCreeHHble B mexxayHapoaHble dKUMOHUNPOBAHHbIE

B 4acCTHble B aBTOHOMHbIe B HerpaxaaHckue

Pucynok 1 — Konmnuectso BY30B B PK

Perynstopnas 6a3a ¢unuanon 3akperieHa 3akoHoM PK ot 27 utonst 2007 . Ne

319-111
«O06 o0Opa3oBaHuM», AOMYCKAOIIUM ACATEIBHOCTh MEKIYHAPOIHBIX IIKOI U
¢umanoB Ha oCHOBaHUM JnlleH3uH. Takum 00pa3om, pa3pemieHbl TOIBKO (PHUITHAITBL,
UMEIOIINE CTAaTyC MEXIYHAPOIHBIX IIKOJI. B HacTosmiee Bpems OTKphITO 12 dhmmanon
3apyOexHbix BY308B. B 2022 rogy:

1. Otkpeuics ¢unman Poccuiickoro yHuBepcutera HepTu M raza um. WM.
['ybxuna Ha 6a3 AThIpayCcKOro yHHUBEpcUTETa HEPTH U Ta3a uM. Y Tebaena.
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2.0cymiecTBIeHO MapTHEPCTBO ¢ yHUBepcuteroM ApusoHbl Ha 6a3e CeBepo-
Kazaxcranckoro yHuBepcurera uMm. Ko3pibaeBa — Mo HampaBJICHUSIM Iearoruka u
UKT, Ouonormyeckue, (HU3MYECKUE W XUMUYECKUE HAYKH, MPOU3BOJICTBEHHbIE
OTPACIIA U arPOHOMHSI.

3.0tkpeiT pumman HUAY MUOU na 0O6aze KazHY wum. anp-®apabu —
3alIMIIEHHBIE  BBICOKOIPOU3BOAMUTENBHBIE  BBIYUCIUTEIBHBIE  CHUCTEMBI IO
HaIpaBJIeHUIO (PU3UKa HIEeMEHTAPTAPHBIX YACTHUI] 1 KOCMO(U3HUKA.

4.Yuusepcutrer DeMontfort B Anmartsr [3].

B 2023 rogy OTKpBLIUCH:

1. pumman yauBepcurera Herriot-Watt (Illotmangus) Ha 6a3e AKTIOOMHCKOTO
pernoHanpHOro yHuBepcuteTa uMeHn K.JKybOaHoBa 1o MHXEHEPHBIM U TEXHUYECKUM
HaIlpaBJICHUSIM.

2.@unnan CeynbCKOro HaMOHAJIBHOTO YHUBEPCHUTETA HAYKU U TEXHOJIOTUU Ha
6a3ze Ke3puiopanHckoro yausepcurera M. Kopkeitara.

3.®unuan VYuuBepcutera skoHomuku [. beigrom; (Ilonpma) Ha 0Gas
Yuusepcurera [lakapum.

4.dunnan noJMTEXHUYECKOro yHuBepcuteta Mapke (Mranusi) Ha 0ase
XKertpicyckoro yausepcurera uM. M. JKancyryposa.

5.Macrepckas Jly banp Ha 6aze Boctouno-Ka3zaxcraHckoro yHUBEpCHUTETa UM.
J1. Cepukbacna.

6.Ka3zaxcko-HemMenkuii  MHCTUTYT  yCTOMYMBOW  WHXEHepUH Ha  0asze
YessenovUniversity.

7.®unuan Nonkonckoro yausepcurera CITYU B SatbayevUniversity.

8.®umman HUY «TalmKeHTCKUH WHCTUTYT WHKEHEPHOW WppPUTALUA WU
MEXaHU3ALMH CEJIbCKOro X034icTBay Ha 0a3ze Ka3zaxckoro HallmoHalIbHOTO arpapHOro
yHuBepcuTeTa [4].

OTOT mnpolecc TMOBBIMAET MEXAYHAPOAHYIO KOHKYPEHTOCIOCOOHOCTh, HO
TpeOyeT rapMOHU3aIlMU CTAHJAPTOB AUIJIOMOB U KOHTPOJISL KauecTBa.

B V306ekucrane na 2023 r. aeiictBoBano 191 By30B (+24% k 2022 r.), BKIItoUas
26 3apy6exnbix (13,6% ot obmiero uucna) u 42 nerocynapctBeHHbIx (+4100% ¢ 2019
r.):

- TOCYJApCTBEHHBIX M HErOCyJapCTBEHHBIX BBICIIUX 00pa30BaTEIbHBIX
OpraHM3alyii, peasu3yrlMuX Yy4yeOHble TIUIaHBl W MPOrpaMMbl JUCIHMIUIUH B
COOTBETCTBUH T'OCYIAPCTBEHHBIMUA 00PA30BaTENIbHBIMU CTAHIAPTAMU HAIIPABJICHUHN U
CHeuaIbHOCTEH BhICHIEr0 00pa30BaAHMS;

- HAy4YHO-TIEJArOTMYECKUX YUYPEXKJICHUN, BBIMOJHSIOMIUX HCCIEI0BATEIbCKUE
paboThl 1O HOPMATUBHO-TIPABOBOMY M HAYyYHO-METOJUYECKOMY OOECIEeUEHHUIO
BBICIIEr0 0Opa30BaHus;

- YIOJHOMOYEHHBIX T'OCYJAPCTBEHHBIX OPraHOB MO YIPABJICHHUIO BBICIIMM
oOpa3oBaHHEM, a TaKKe IOABEIOMCTBEHHBIX UM NPEANPUITHHA, YUPEKIECHUH U
OpraHU3aIUu.

Briciiee oOpa3zoBaHue MMeeT JABE CTyNEeHHM: OakajlaBpuaT W Marucrparypy.
KonnuecTBo 3apy0exHBIX BBICIIUX 00pa30BaTENbHbIN OpraHU3aliil pacTeT ¢ KaXKIbIM
romroM u B 2023 romy craBuio 26 emunui (13,6% ot obmero uymcma). Yucno

JEHCTBYIOLIUX HETOCYAapCTBEHHBIX BBICIINX 00pa30BaTENbHbBIX Opranu3anuei B 2023
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rony pocturio 42 equnanil (mpotus 1 B 2019 rony, npupoct coctasuia 4100%, pucyHok
2) [5].

JIByxcTtyneHyarasi CTpykrypa (b6akanaBpuaT — MarucTparypa) OpueHTHPOBaHA
Ha bonoHckuii mpomecc. PermoHanibHOE — pacHpenesieHHE  XapaKTEPU3YETCs
nomuHupoBanueMm TamikeHTa (82 Bys3a), 4To aHanoruyHo npobiemam Kazaxcrana.
Poct oOycnosien mnubepanuzaielt pblHKa oOpa3zoBanus mnociae 2017 1. u
rocyJapcTBeHHOM nporpammoint «Y3oekucran-2030».

Pecn. KapakannakcTtaH Ju3akcKasn

« @D

HaBouickasn

r. TalwkKeHT

59 €D

TawkeHTCcKan
g 1
HamaHraHckas

XopesmcKan AHpHXaHCKan

q 2 = 9 ()

Bbyxapckas ®epraHcKan

Y 5 ) g 2 )

_ CamapKaHpcKas CbippapbMHCKan

14 ED e o I

KawkapgapbuHckan CypxaHpaapbHHCKan

SO N7 El T I L TS YHCno Herocy4apcTBeHHbIX BbICWHX
o6pa3oBaTenbHbIX OpraHU3aL il obpa3oBaTenbHbIX opraHnsaymit
[

PucyHok 2 — Hucno rocy1apcTBEHHBIX U HEFOCYJJaPCTBEHHBIX BBICIINX
o0pa3oBaTeNbHBIX OpraHu3auii ¥Y30eKucTana, eIMHHUIL

JlaHHO€ yBENWYEHHUE [OCTUTajJoCh 3a CUET pACHpPENENICHHs] MO PETrHOHaM,
MPEJCTABICHHOTO Ha PUCYHKE 3.

Kawkagapeusickas 9 | 200%
CamapKaHacKas 15|87,5%  Xopesmckas 81166,7%
depratckas 11157,1%  Hamanranckas 6]100%
Pecn. Kapakananakctan 10 | 66,.7% [DKuU3aKcKas 51 150%

AHAMXaHCKas 10 | 150% Hasowmiickas 41100%

TawkeHTCKas | U % CbipaapbuHcKan

Pucynok 3 — Pacnipenenenue uncna qeiCTBYIONUX BBICIIUX 00pa30BaTEIbHBIX
OpraHu3alui Mo peruoHam Y3oekucrana Ha Hadano 2022-2023 yyeOHOro roja, €IuHHII

Cucremsl Bbicuiero oopazoanus Kazaxcrana u Y30ekucTaHa 1€MOHCTPUPYIOT
JTMHAMHYHBIA pocT U nuBepcudukainuio: B Kazaxcrane gpynkiuonupyet 117 By30B ¢
aKIICHTOM Ha HAI[MOHAJIbHBIE HCCJIEAOBATEIbCKUE YHUBEPCUTEThI U (UIMAIIBI
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3apyoexnbix yapexaeHuit (12 xk 2023 r.), B Y30ekucrane — 191 By3 ¢ pe3kum
yBeJIUYEHUEM HerocyaapcTBeHHBIX (42, +4100% c 2019 r.) u 3apyOexHbBIX (26,
13,6%). DT U3MEHEHHUs OTpakaroT TUOEepaTU3alMIO PhIHKA, MHTEPHAILIMOHATU3AINIO
U opueHTaluioo Ha bosoHCkuii Tpoliecc, HO BBISBISAIOT JUCHPOINOPLHH —
KOHIIEHTpaIio By30B B Meranonucax (TamkeHnt, AnMarbl) U OrpaHUYEHHYIO
JOCTYITHOCTh B MOHOTOPOJaX WJIU PErHOHAX.

[lepcriekTUBBI pa3BUTHSL.

['apMoHUM3alMs pEryasaTOpPHBIX PaMOK, CTaHAAPTOB JUIIOMOB W KOHTPOJIA
KauecTBa (PUIIMATIOB MOBBICUT KOHKYPEHTOCTIOCOOHOCTH. [Iporno3 Ha 20252026 rr.
MpeAnojaraeT AaJbHEMIIMA pPOCT 3a cyeT mnporpamm «Y30ekuctaH-2030» wu
Ka3axCcTaHCKUX pedopm, ¢ (OKycoM Ha MPOMBIIUICHHbBIE PETHOHBI 1 MHHOBAIIMOHHBIC
MMAPTHEPCTBA I YKPEIUICHUS YEJIOBEUECKOro KanuTtaina B LleHTpansHoN A3uu.

HIGHER EDUCATION IN KAZAKHSTAN AND UZBEKISTAN:
COMPARATIVE ANALYSIS OF DEVELOPMENT

Balyberdin M.1.,
Advisor to the Rector
Ural State Pedagogical University
Yekaterinburg, Russian Federation

Turgel 1.D.,
Doctor of Economics, Professor
Ural Federal University,
Yekaterinburg, Russian Federation

Abstract. This article analyzes the current state of higher education systems in
Kazakhstan and Uzbekistan, focusing on the dynamics of the number of universities,
the development of branches of foreign universities, and comparisons with Russia from
2015 to 2023. It examines regulatory frameworks, regional disparities, and trends in
privatization.

Keywords: higher education, universities in Kazakhstan, universities in
Uzbekistan, branches of foreign universities, privatization of education, Central Asia,
educational statistics
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