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MOBBIIIEHUE SKOHOMHUYECKOHN IPPEKTUBHOCTHU BHEJPEHUS
OUPPOBBIX MTHCTPYMEHTOB B DQHEPTETHYECKOU OTPACJIM PECITYBJIMKHU
KA3AXCTAH

AHHOTANUA

B cratbe paccMaTpuBarOTCA ~HampaBlieHHS TOBBIMICHHS AKOHOMUYECKOW 3 PEeKTHBHOCTH
sHepreTuyeckoro cexropa Kasaxcrana mocpencTsom BHeIpEHUS! LU(POBBIX MHCTPYMEHTOB M TEXHOJIOTUI
BO300HOBIsIEMON »HepreTukd. Ha ocHOBe aHanmm3a CTaTHCTHYECKUX AAHHBIX MHHHCTEPCTBAa IHEPreTHKH,
KEGOC u Samruk-Energy oreHnBaroTCs TEHACHIMH HU(POBHU3AIMH W HCIOIB30BAHUS AlbTCPHATHBHBIX
UCTOUHUKOB JHepruu. Ocoboe BHHMaHHE YAEJICHO AKOHOMHUYECKOH IIeJIecO00pa3HOCTH HWHTETpanuu
COJIHEYHBIX M BETPOBBIX 3JIEKTPOCTAHLUI C MPOEKTaMH MO N00bIYe HU(PPOBBIX AKTHBOB (MailHMHIOBBIMHU
depMamu), a TakKe BO3MOXXHOCTH ONTHUMAJbHOTO WCIOJIB30BAHUS YTOJBHBIX MECTOPOXKICHHUH IS
KOMOWHHPOBAHHOTO MIPOM3BOJICTBA ANEKTPOIHEPTUH. Pe3ynbTaThl HccieqoBaHus TOKA3bIBAIOT, YTO TEPEX0]]
K IU(pOBOI MOJIEIH YIIPABICHHUS SHEPTETUKON CTIOCOOEH IMTOBBICUTE OOIIYI0 PEHTa0EeIbEHOCTh OTpaciy Ha 15-
20% u oOecmeynTh YCTOHYMBBIA POCT HALMOHAIBHOW HKOHOMUKHU. lludpoBuzamms sHepreTHIecKoit
HHPPACTPYKTYPHI pacCMaTPUBACTCS KaK KITI0OUeBOH (hakTop OPMHUPOBAHUS «yMHOW» U aIallTABHON CHCTEMBI
yhopaBiieHHsl »Hepropecypcamu. Ee crparerndeckas peanu3anusi CHOCOOCTBYET OCTHXKEHHIO —Lienel
YCTOMYMBOIO pa3BUTHA U MOBBIICHUIO KOHKypeHTociocoOHocTH Ka3axcrana B MUPOBOIl SHEpreTHKE.

KaroueBble cjioBa: 1M(pPOBU3AIMS  JHCPrETUKH, BO30OHOBJSEMAas  SHEPrUsi, BETPOBBIC
AJIEKTPOCTAHIIMHU, COJTHEUHbIE MTAHEITH, MAHUHT.

Beenenune

OHeprerudeckass orpaciab PecnyOnuku Kazaxcran HaxoguTcss Ha JTamne MaclITaOHOM
TpaHchopMaly, OO0YCIOBICHHONW TINTOOANIBHBIMU TpEHAAMHU JIeKapOOHM3aUUU U LU(PPOBU3ALMH.
CornacHo naHHbIM MuHKCcTEepcTBa SHEpreTUKH (2024), 107151 BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU
(BH1D) B obuiem sHeprodanance crpansl gocrturia 5.5%, a k 2030 roxy miaHupyeTcsl yBeJIMUeHUe
sToro mokazarens 10 15%. B To xe Bpemsi, 10751 yroyibHOU reHepanun Be€ ené npesbiaet 60%,
41O TpeOyeT BHEJPEHUs MHHOBAIIMOHHBIX TEXHOJIOTHH s MOBBIIEHUS €€ Y(PPEKTUBHOCTH U
cHmxeHus BeIoOpocoB CO; .

Lenbto JaHHOTO UCCIIEIOBaHUS SBJISIETCS aHAIN3 YKOHOMHUUYECKOM AP (PEeKTUBHOCTH BHEIPEHUS
M(POBBIX MHCTPYMEHTOB M TEXHOJIOTMH B SHepreTHdeckyro cucreMy Kaszaxcrana, ¢ yuérom
reorpaUUecCKUX ¥ PECYpCHBIX IPEUMYLIECTB CTPaHbl, a TaKKe OLIEHKAa MHTerpanuu
BO300HOBJISIEMBIX UICTOYHUKOB SHEPTUU C IU(PPOBBIMU MPOEKTaMM, BKIJIIOYas HCIOJIb30BaHUE
M30BITOYHOMN JIEKTPOIHEPTUH I MaifHUHTa HU(PPOBBIX AKTUBOB.

[HudpoBuzanuss SHEPreTUKH MpeACTaBiIsieT COOO0H CUCTEMHBIH MpollecC BHEIPEHHS
MH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHojoruid (MKT) it onTuMu3anuu MpOU3BOJCTBA,
pacnpezeneHuss M TOTpeOJIeHUs ANEeKTpodHepruu. KilroueBbIMU HampaBlIEHUSMU LUPPOBO
TpaHc(hOopMaIMU ABISIOTCA:

. Cwmapt-rpun (Smart Grid) - wHTEIEKTyaldbHBIE CETH, OOECIeYMBAIOIINE OamaHC MEXIY
reHepanueil 1 noTpelGiIeHueM B peKUMe peabHOrO BpEMEHH;

. Hudpossie aBoiinuku (Digital Twins) - MoznenupoBanue HHPPACTPYKTYPbI JEKTPOCTAHIIUN
JUIS IPOTHO3UPOBAHUS U NIPEAOTBPAILIEHUS aBAPUUHBIX CUTYaLU;

. Big Data u IoT - MoHUTOPHMHT 0OOpYyIOBaHUS M MPOTHO3HUPOBAHUE TEXHUYECKUX
HEUCIIPABHOCTEN;

. bnokueiln - oOecrieueHne MPO3PavyHOCTH PacUYETOB MEXKAY IPOU3BOIUTEISAMH U

NOTPEOUTENAMH JEKTPOIHEPTHH.



B Kazaxcrane pa3BUTHE STHX HalpaBlIeHHH mojaepkuBaerca crpareruei «L{udposoii
Kazaxcran» (2018-2025), mpemycMmarpuBamomiei nudpoByl0 MoOAEpHU3AIUI0 HWHOPACTPYKTYPHI
KEGOC, Samruk-Energy u pernoHaJibHbIX SHEPTOCUCTEM.

I[To mamaeiM KEGOC (2023), BHeapeHHWE WMHTEIUICKTYalIbHBIX CHCTEM YIPABICHHS
pacnpeenuTeIbHBIMU CETSIMU MO3BOJIMIIO CHU3UThH TEXHOJOTHUYECKHE oTepu Ha 6,3% U MOBBICUTH
MIPOU3BOJIUTENILHOCTh omeparopoB Ha 12%. LludpoBusanus npoieccoB aucHeTdyepu3alii B
kommnanuu Samruk-Energy nana sgpdext B pasmepe 4.8 Milp/ TeHIre SKOHOMUU €KETO/THO.

Tabmuua 1 - Ouenka 3xoHOMHYECKOTO 3¢ dekTa BHEAPEHUsT HUPPOBBIX TEXHOJIOTHHA (IO JaHHBIM
KEGOC u Samruk-Energy, 2023)

ITokazaTrenn o mudpoBuzanuu ITocne BHeApeHUS Wsmenenne, %
[Torepu AIIEKTPOIHEPTUH B CETIX 9.5% 8.9% -6.3
OrneparinOHHBIE PACXOTbI 100% 94.5% -5.5
ITpon3BoauTENIBHOCTD TPYAQ 100% 112% +12
YpoBeHb 0TKa30B 000pyI0BaHUS 100% 83% -17

PaccmoTpenHble AaHHbBIE MOKa3bIBAIOT, YTO HU(PPOBU3ALMSA SHEPreTHUECKUX MPEIIPUITUN
o0ecrieunBaeT MoBbIIeHNE () (HEKTUBHOCTH HE TONBKO 3a CYET CHIDKEHHS 3aTpart, HO M 3a CUET pocTa
HaAEKHOCTH U MIPO3PAYHOCTH MPOU3BOJICTBEHHBIX MPOIIECCOB.

Kazaxcran o0magaer 3HAYUTENBHBIM IOTCHIHAIOM IS Pa3BUTHUS  BO30OHOBIISIEMOU
sHepreTuku. CpenHeroaosas NpoaoHKUTEILHOCT COTHEYHOTO CHSIHUS B FO’KHBIX PETHOHAX CTPaHbI
npessitaet 3000 yacoB, a cpeiHsIsl CKOPOCTb BETPa B IEHTPAJIbHBIX U 3aM1aJHBIX PETUOHAX JOCTUTAET
6-8 M/c, 4TO AeNaeT UX MPUTOTHBIMU IS Pa3MEIICHHS COIHEYHBIX M BETPOBBIX JICKTPOCTAHIIHH.

[To manabiM MunuctepcrBa sHepreTuku PK (2024), B crpane ¢yHkmuonupyer 6osee 140
o0bekToB BHUD 00mieit ycranoBieHHoi moiHocThi0 2.8 'BT, u3 koTopeix 56% mnpuxoautcs Ha
conaeunsble nekrpocTaniuu (CIC), 30% - na Berpossie (BOC), 14% - Ha THAPOIHEPTETHUKY.

Ta6muma 2 - Ctpykrypa BUO Kazaxcrana no tunam nctouankon (2024 r.)

Twumn ucrounuka KonnyecTBo 00BEKTOB Momnsocts, MBT Homs, %
CoaHeuHbIe 78 1568 56
Berpossie 42 840 30
I'ugposHepreTrka 20 392 14

B 6mmkaiimume roas! npaButenbeTBo Kazaxcrana nmiuanupyet yBenuuuts goio BUD no 15% B
sHeprodanaHce v co3/1aTh OJAroNpUATHBIE YCIOBHS AJIs IPUBJICUEHHUS YACTHBIX MHBECTUIMH. OnHUM
U3 KIIIOYEBBIX HAINIPABJICHUN SBJISIETCS] Pa3BUTHE MPOEKTOB rOCYAApCTBEHHO-YAaCTHOTO NapTHEPCTBA
(I'YIl) u MexaHU3MOB «3€JIEHBIX» OOIUraIuil.

OnHUM U3 TEpCHEeKTUBHBIX HAINPABICHWH TOBBIIIEHUS SKOHOMHUYECKOH 3¢ddexTuBHOCTH
SHEPreTHKU SBJISETCS MCIOJIB30BaHUE M30BITOYHOMN AJIEKTPOIHEPTUHU, TEHEPUPYEMON Ha 00BbEeKTax
BUD, nns mallHUHra KpUINTOBATIOT U LUQPOBBHIX akTUBOB. B ycnoBusix Kaszaxcrana, rae muk
reHepanu BOC nu COC He Bceraa COBMAAAeT ¢ MUKOBBIM MOTpeOIeHHEeM, MaWHUHT MOXET CTaTh
MHCTPYMEHTOM CTAOMIIU3AI[MH PHIHKA 3JICKTPOIHEPTUH.

IIpu cpenneii neHe snextposHepruu 18 Tenre/xkBr.u (cormacHo orenkam Samruk-Energy
(2024), ucnonb3oBanue 10% wu30bITOUHON »Heprum BUD Ha MallHUHTOBBIX (epMax MOXKET
MPUHOCUTH JIOTIONIHUTENBHO 35-40 Mupa TeHre exeromHo, Oe3 yBETMUYEHHs Harpy3Ku Ha
UHPPACTPYKTYPY.

Hecmotpst Ha aktuBHOE mponasmxeHue BUD, yromp ocraé€rcsi cTpaTermyeckuM pecypcom
Kazaxcrana. [lo nanasiM Munncrepcrsa s3uepretuxu (2024), Ha JOTI0 YTOJIbHBIX JIEKTPOCTAHLIAN
npuxoautcs 6onee 60% Bcel BbIpadaThiBaeMol 3nekTpodHepruu. [Ipu atom mons crapeix TOI,
paborarormux ¢ Hm3kuM KIIJ[ (menee 33%), octaércs BbICOKOH. OMHMM W3 MyTeW MOBBIMICHUS
3¢ PeKTUBHOCTH SBIACTCS BHeApeHWe TexHojorud uuctoro cxuranus yrusi (Clean Coal
Technologies) 1 nndpoBOoro MOHUTOPUHTA IPOU3BOICTBEHHBIX MPOLIECCOB.



Hcnonb3oBanue patuukoB loT, cucTteM MalmMHHOTO OOY4eHUS U NPEAUKTHBHON aHATMTUKU
MO3BOJISIET MPOTHO3UPOBATh U3HOC 000PYAOBaHUs, ONTUMU3NPOBATH TpadUKU PEMOHTA U CHUXKATh
yZeIbHBIE 3aTpaThl TOIIMBA Ha 3-5%. CornacHo ycpeqHEHHBIM OLIEHKaM, OCHOBAHHBIM Ha JaHHbIX
KEGOC u Samruk-Energy (2023-2024 rr.), BHeapeHne HMU(PPOBBIX TEXHOJIOTHMH 00OECIIEUMBAET
SKOHOMHYECKUH 3P pekT mopsiaka 20 MIp.I TEHTe eKEroIHO B MacIITadax SHEPreTUYECKOro CEKTopa
Pecnyonmuku Kazaxcra.

B nonrocpounoit nepcnexruse (110 2035 roga) Kazaxcran MOXeT COXpaHUTh YTrojb KaK 4acTh
cOamaHCHUPOBAaHHOW HEPreTUYECKOM CTpaTernuu, OJHOBPEMEHHO UHBECTUPYS JOXOJbI OT YrOJIbHOMN
TCHEPALUU B PAa3BUTHE «3eJIEHOI» HHOPACTPYKTYPHI U U (PPOBBIX IKOCUCTEM.

Jlis  OIEeHKHM COBOKYNMHOro »3ddexra oOT uHTErpauuu UHUQPPOBBIX TEXHOJIOTHH U
BO300HOBIISIEMBIX HCTOYHUKOB OBUT IPOBEAEH MPoruo3 Ha nepuoy 10 2030 roga. Pacuérsl ocHOBaHBI
Ha naHHbIX KEGOC, Samruk-Energy n otkpeiThix nyomukanusx MHD PK, amantupoBaHHBIX 115
CLIEHAPHOT'O aHAJIN3a.

Tabmuua 3 - TIporHo3 COBOKYITHOTO 3KOHOMHYECKOTO 3 dekTa BHeApeHus mudposuzamuu u BUD
o 2030 r.

IToxazaTenb 2024 | 2027 (mporuoz) | 2030 (mporuos) | M3menenue, %
Hons BUD B sHeprodanance 9.5 10.2 15.0 +172
Cpennsis ce0eCTOUMOCTh 18.2 16.9 15.6 14
AJIEKTPOIHEPTHHU, TCHI'e/KBT 1
[Tpou3BoIUTENBHOCTD TPYAQ 100 115 130 +30
YpoBenb nudposusanuu orpaciu | 42% 68% 90% +114
DKoHOMUYECKHHA HPQeKT, MIpa 0 185 460 i
TEHTe

Takum o6pazom, BHeapeHue nudpoBsix TexHonoruii u pazsutre BUD no3Bonut Kazaxcrany
k 2030 rony:

. YBEIUYUTH COBOKYITHYIO PEHTA0EIBbHOCTh SHEPTeTUYECKOTO cekTopa Ha 15-20%;
o cHu3uTh BeIOpockl CO, Ha 10-12%;
. co3zaTh 0K0JIO 10 THIC. HOBBIX BRICOKOTEXHOJOTHYHBIX PA0OUUX MECT.

Pesynbrarhl uccienoBaHus AEMOHCTPUPYIOT, uTO ImdpoBusamms u uHTerpauus BUD nHe
ABJIAIOTCS B3aMMOUCKIIIOUAIOIIMMY HallpaBlIieHUAMU. HanpoTus, UX COBMECTHOE pa3BUTHE CO3JAET
cCUHepreTuueckud  3pQexT, 0CcoOEHHO TMpU  YCIOBUU  IPAaMOTHOTO  HMCHOJIb30BaHUS
MHPACTPYKTYPHBIX NpeumMytecTB Kazaxcrana - oOLUIMPHBIX TEPPUTOPHIL, BETPOBOTO NOTEHIIHANIA,
COJIHEYHOTO KJIMMaTta U OoraToil pecypcHOu Oa3bl.

C >KOHOMHMYECKOW TOUKH 3peHUs], HanboJiee NepcreKTUBHBIMU HANpPaBIEHUSIMHU SBISIOTCS:

. co3zaHue YHepro-mudpoBsIX Kiactepos, oobenunsionmx BOC, COC u nata-1ieHTphI;
. BHeapeHue nudpoBbIX cucteM yrpasienus crupocoM (Demand Response) anst GanaHncupoBKu
Harpys3ok;
. pa3BUTHE YIIIEPOTHO-HEUTPAIBHBIX TPOEKTOB, MOICPKHUBACMBIX SKCIIOPTHBIMU KPEAUTHBIMH
ArcHTCTBaAaMU U UHCTUTYTaMU «3EIEHBIX» I/IHBeCTI/IIII/II\/'I.

Tem He wMeHee, HEOOXOIMMO YYHUTHIBATH Oapbepbl - HEAOCTATOYHYI Pa3BUTOCTh

MHQPACTPYKTYPhl XpaHEHUS SHEPTUU, OTPAHUUEHHBIH JTOCTYN K «3€IEHOMY» (PMHAHCHPOBAHUIO U
MOTPEeOHOCTh B KBATM(UIIMPOBAHHBIX KaJpax AJs HU(POBON SHEPIETUKH.

BriBOabI

Buenpenne nudpoBbIX MHCTPYMEHTOB B 3Heprerudeckoil orpaciu Kazaxcrana cnocoOHO
CTaTh KJIIOUEBBIM (PaKTOPOM YCTOHUMBOTO SKOHOMHUYECKOro pocTa. CoueTaHue BO30OHOBISIEMBIX
HUCTOYHUKOB DSHEPruu ¢ MUPPOBBIMH MNPOEKTaMH, BKIIOYas MCIHOJIb30BAaHUE H30BITOYHOMN
AJIEKTPOIHEPIUU Ui MAaWHUHTa IUPPOBBIX AKTHBOB, (POPMHUPYET HOBYIO MOJENb 3HEPrOpbIHKA,
OCHOBaHHYIO Ha 3(PPEKTUBHOCTH, TMHOKOCTH M MHHOBAITUSX.



Vcnonb3oBaHue YrojbHBIX MECTOPOXKAECHUH C TPUMEHEHHEM IU(PPOBBIX TEXHOJIOTHH
MOHUTOPHUHIA U SKOJIOTHYECKH YMCTBIX TEXHOJIOIMH CXKUTaHUs ITO3BOJIUT COXPAHUTH OallaHC MEXy
HKOHOMHYECKOMN 11eJ1IeCO00Pa3HOCTHIO M SHEPreTUIECKOH 0€301acHOCTHIO.

Takum  oOpazom, 1udpoBas TpaHchopmauus sHepreTukd  Kaszaxcrana — JoimkHa
paccMaTpuBaTbCs HE TOJNBKO KAaK TEXHOJOTMYECKUN, HO M KaK JKOHOMUYECKHH IIPUOPUTET,
CIIOCOOHBIN MOBBICUTBKOHKYPEHTOCIIOCOOHOCTh CTpaHbl B EBpa3uiickoM peruoHe W yKpenuTb €€
POJIb KaK SKCHOPTEPA YUCTOW U IOCTYITHOM SHEPIHUHU.
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KA3AKCTAH PECIIYBJIMKACBIHBIH DQHEPTETUKA CAJIACBIHIA MU ®PJIBIK
KY¥YPAJIJAPABI EHI'T3Y IIH OKOHOMMUMKAJIBIK TUIMAIJIII'TH APTTBIPY

Tyiiin

Makanana KazakcTaHHBIH SHEpPreTHKa CallaChIHBIH AKOHOMHKAIBIK THIMJLIITIH apTThIpy OaFbITTaphl
MUQPPIBIK Kypanjgap MEH >KaHApThUIATHIH DHEPTUS TEXHOJOTHUIAPBIH €HTi3y apKbUIbl KapacThIPbLIaJIbI.
Onepreruka muHucTpiairi, KEGOC xone Samruk-Energy amepexrepine cyleHe OTBIPBIN, SHEPreTUKAHbBI
nudpraHabIpy jkoHe OajaMaibl SHEPTUs Ke3AepiH Naiaanany ypaictepi Tanganaasl. Epexine Ha3ap KyH jkoHe
el OJEKTP CTaHIWSUIAPhIH THUQPILIK aKTUBTEp OHJIIpy >kobamapbiMeH (MailHMHT (epMaliapbIMeH )
OipiKTIpyliH 3KOHOMHUKAJBIK OPBIHABUIBIFBIHA, COHJAH-aK KeMip KEH OpBIHIAPBIH JJIEKTP SHEPTHUSICHIH
OipikTipiireH eHAIpYy YIUIH OHTAWJbl MaijanaHyra aygapblUiagbl. 3epTTEY HOTHIKENepi SHEepreTHKaHBI
nupIiblK Oackapy MOJCINIHE KOIly CallaHblH JKajiambl peHTabenbaimirid 15-20%-ra apTTBIPBIN, YITTHIK
SKOHOMWKAHBIH TYPaKThl OCYiH KaMTamachl3 €TETiHIH KepceTeli. DHEepPreTHKalIblK HH(OPAKYPHUILIMIbI
UUpIaHABIpY SHEPIrUs  pecypeTapblH  0acKapynblH — «aKbUIIBD»  JKOHE — OediMuenrimn — kyHeciH
KaJIBINTaCTRIPYABIH HETi3ri (hakTophl peTiHAe KapacThlpbliagbl. OHBIH CTPaTETHSJIBIK JKY3€re achIPbLIYbI



TYpaKTHl J]aMy MaKcaTTapblHa KOJ JKETKi3yre xoHe KazakcTaHHBIH >KaXaH/IBIK YHEPTreTHKAJIBIK HAPBIKTAFbI
Oocekere KaOUTCTTUTITIH apTTBIPyFa BIKIAJ ETEI.

KinrTik ce3mep: sHepreTHKaHbl U(PIAHIBIPY, )KaHAPTHUIATHIH 3HEPTHUS, JKEJ JICKTP CTAHIUIIAPEI,
KYH TaHeJbaepi, MAaHHUHT.
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IMPROVING THE ECONOMIC EFFICIENCY OF DIGITAL TOOL IMPLEMENTATION
IN THE ENERGY SECTOR OF THE REPUBLIC OF KAZAKHSTAN

Abstract

The article explores ways to improve the economic efficiency of Kazakhstan’s energy sector through
the implementation of digital tools and renewable energy technologies. Based on statistical data from the
Ministry of Energy, KEGOC, and Samruk-Energy, the study evaluates trends in digitalization and the use of
alternative energy sources. Special attention is given to the economic feasibility of integrating solar and wind
power plants with digital asset mining projects, as well as the potential for optimal utilization of coal deposits
for combined electricity generation. The results show that the transition to a digital energy management model
can increase the overall profitability of the sector by 15-20% and ensure sustainable national economic growth.
Digitalization of energy infrastructure is considered a key factor in forming a «smart» and adaptive resource
management system. Its strategic implementation contributes to achieving sustainable development goals and
enhancing Kazakhstan’s competitiveness in the global energy market.

Keywords: digitalization of energy, renewable energy, wind power plants, solar panels, mining.
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