ISSN: 1563-2415 (Print), ISSN: 2959-0469 (Online)

CraTucTuka, yuer u ayauT, 4(99)2025. crp. 87-103
DOI: https://doi.org/10.51579/1563-2415.2025.-4.07

DKOHOMHKAJAFBI MIHAPAJIBIK 3epTTeyJiep
MAFTP 06.71.03
90X 338.012

KAhAHJBIK KJIMMATTbBIK BACTAMAJIAP/IbI ECKEPE OTBIPBIII, KAPA
METAJLUTIYPIUSA CAJTACBIH JAMBITY/IBIH 2035 JKbLJIFA JEUIHI'T
CHEHAPUMJIEPIH MOJAEJIBAEY

T.C. Taxcubaes', A.M.Ecuprenosa**, H.C.Ilonexcaesa', M. T.Kanvmenosa?

1M.0.0ye306 amvinoaser Oymycmix xazaxcman ynusepcumemi, Llloimxenm, Kazaxcman
2. XKancyeipos amvindaevr XKemicy ynueepcumemi, Tanovikopean, Kasaxcman

*Corresponding author e-mail: essirkepova@mail.ru

Anoamna. Kapa memannypeust scahanovli momen KOMipmexmi IKOHOMUKAHBIY KATbINMACYbIHbIY KA3IP2i
AHCAZOAUBIHOA MPAHCHOPMAYUSITILIK NPOYecmep HCYUeCiHOe OpmAiblK OpblHOApOblY OIPIH Anaobl. XaivlKapaiblk
yuvimoapowiy  (IPCC, [EA, UNFCCC) 6asanaynapeina cavikec, OY1 CeKmMop NApPHUKMIK — 2az0ap
ULIRAPBIHOBLIAPLIHBIY 2NIEMOIK KONeMiniy wamamer 7-9% Kypauiosl, 6y oHoipicmiy mexHOA0UAIbIK epeKulenicine
(komipmexmi Kon Kascem ememin OOMeHOIK npoyecmepdi 6acviM NatloaIamy) dicane oHOIPICMIK YUKIOIH HCO2apbl
9Hepeusi CblllbIMObLIbIRLIHA Oatinanvicmbl. Xanvikapanelx Knumammulx Kyw mapmibi mapanvinan ecin Keie
JHCAMKAH KbICLIM JICA20AUbIHOA KOMIDMEKmI KON Kaxjcem ememin CAananiapeda 3KO0N0SUSIbIK JHCIHe pemmeyull
mananmap Kywetmineoi. Aman atimganoa, 2026 sceinoan 6acman Eyponanviy Ooakma sxcnopmia 6a20apianean
Memaniypeusacel 6ap endep YuiiH JHCaHa CbiH-me2eypiHoepoi Kalblnmacmvlpamoli UbleapblHObLIAPHL HCOAPbL
UMNOPMMANAMbIH OHIMee KoMipmeKkmi my3emynepoi KONOaHyObl KO30eUmiH MpaHCULeKAPAIbIK KOMIPMeKmi
pemmey memiei (Carbon Border Adjustment Mechanism, CBAM) enzizinyoe. Ocvl 3epmmey0iy Hezizei makcamuvl
Knumammulx — wexkmeynep  KewieHin, xanvlkapanelx —minoemmemenepoi ocone  ESG-mpancgopmayusza
baz0apnanean iuKi OHePKaCINMIK cascam 8eKmopwvin eckepe omuvipvin, 2035 sncvliea Oetlinei KoKdcuexme CalaHbly
mypakmol 0amybiHblY IKOHOMUKATLIK-MALOAMANbIK CYeHapUuliliepin azipaey Oonvin mabdwvliadvl. 3epmmeyoin
IMIUPUKATILIK  0A3aCbIH  XanblKapanulk yuvimoapowviy (IEA, World Steel Association) cmamucmuxanvi
mamepuanoapwl, Kaszaxcman Pecnybnukacvinviy Cmpamezusiivbl J#COCRAPAAY HCIHE peopmanap iconindei
a2eHmmIciHiy pecmu OepeKmepi, CalanblK eCenmep JHCIHe HCeMmeKuii Memantypeusiivlk komnanusanapovy ESG-
ecenminizi Kypaowi. 3epmmeyOil ebliblMU JHCAHATBIEb! KAUMAMMBIK, IKOHOMUKATILIK HCIHE UHCHUMYYUOHALObIK
napamempiepoi eckepemin Kapa MeMALLYPSUSHbIY MYPAKmbl  OAMYbIHbIY KeueHOi CcyeHapull MOOeliH
Kaneinmacmulpy 0Oonvin mabwiiadvl. Konoauvicmazelr oicymvicmapoan  atvipmawsiiviest, ESG  gaxmoprapoin
CANaHbl CMPAMeSUANIbIK ACOCRAPIAY KHCYlecine bipikmipyee 6aca Hazap ay0apuliadbi, OYN meK MexHON0SUSLIbIK
nepcnekmueanapobl  2aHad emec, COHbIMEH Kamap CYeHapuiliepol icKke aculpyoObly UHCIMUMYYUOHANLObIK,
wapmmapvin 6aganayea MymMKinoix 6epeoi. Folivlmu a0ebuemmepoe aneaul pem omneni IKOHOMUKA HCA0AUbIHOA
oKCnOpmKa 6ag0apianean Memaiypeus yuin mpaucuexapanvls komipmexmi pemmeyoiy (CBAM) candapuvin
bazanayoviy betimoeny Mooeni YColHbLIObL.

Tyuinoi ce3oep. xapa memannypeus, xomipmexmi Kapxvinoviivlk, CO: wWbleapblHObLIAPs,  MOMEH
KOMIpmeKkmi dKoHoMuKa, mpancuexapanvix komipmexmi pemmey (CBAM), xnumammulx KyH mapmioi, suepeus
CHILILIMOBLIBIZbL, IKOJIOUSILIK, MIYeKenoep, pemmey Mexanuzmoepi.
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Herisri epesxesiep. Kapa Metammyprusi KIMMaTTBIK CascaTThIH ©3TepyiHe ce3iMTall
KOMIPTEKTI KOl KaKEeT eTeTiH canamapiblH Oipi Oonbin Kama Oepemi. XalbIKapajiblK
Oacramanap/sl icke acbipy xaraaibiaaa (Ilapmwxk kemicimi, CBAM) OHBI JaMBITY CTpaTETUSCHIH
OeiiiMaey Tamam erieni. Makanmana yIn CreHapuiai KamTuThiH 2035 KbpUIFa JeHiHTI
CLICHApUIIIK MOJEeNb/ey JKYHecl YCBIHBUIFAH: HETi3ri, OpTalla »achll >KOHE KIMMATThIK
Oeilimmenry.  Mopgens  KyHenmik — AMHAMHMKA — NPUHIOUNTEPIHE  HETI3NENTeH  KOHE
HIBIFApBIHABUIAPbI, OHAIPICTIK KyaTTapbl *OHE WHBECTHULMSIBIK HIBIFBIHIAPABI €CKepeml.
Hotmxenep TEXHOJOTUSUIBIK KAHFBIPTY, MEMIIEKETTIK KOJJAYy JKOHE «KAChLUDY KallUTaJJIbl
TapTy JKarJaibIH/a TYPaKThl JaMy MYMKIH €KEHIH KepceTTi. AJIbIHFaH TY)KbIPbIMIAP CajaHbl
CTpaTEerusUIbIK JKOCHapJiay YIIiH NPaKTHKAJIBIK MaHbI3bI Oap.

Kipicme. Ocin kene >kaTkaH KIMMATTBIK TYPAKCHI3ABIK JKOHE KOMIpTeri
OediTapanThIFbIHA KON JKETKI3y IKOHIHJET! XaJIbIKapajblK OacTaManapiblH JKaHIaHYBI
KarnalblHia — eHepkocim  cekTopbl  JKahaHIBIK  SKOJOTMSUIBIK, HOPMATHBTIK  JKOHE
MHBECTHLMSUIBIK TPEHIITEp TaparblHaH KbICBIMHBIH apTybIH ce3inyne. byn Tpanchopmanmsaa
Kapa METaJUTyprus epeKile OpbIH anajbl - OyJl XalblKapalblK SHEPreTUKAIbIK areHTTIKTIH
Oaranaypl OOWBIHIIA oNieMJIErT KOMIPKBIIIKBUT Ta3bl IIBIFAPBIHABLIAPBIHBIH 8%-Ha NeiiH
JKETETIH SHEPTHUS MEH PeCypCTap/bl TYTHIHATHIH callaiapablH Oipi.

[Mapwx KemiciMiH, KOMIPTEKTI TpaHCHIEKAPaJIbIK TY3eTyAiH Eypomnanbslk MexaHW3MiH
(CBAM), conpaiti-ak ESG ecen Oepy cranmapTTapblH €HTI3yAl Koca ajiFaHaa, Kasipri
KJIMMATTHIK MIEKTEYJep METAUTyprsi cajlaChlHaH JaMy CTpaTerusuIapblH TyOerein Kaiita
Kapayasl Tanan ereai. CoHbIMEH Karap, OeNricCi3fiK >KarJalblHa 3KOHOMHUKAJIBIK TajayablH
HETI3T KYpallbl TEXHOJOTHUSUIBIK, WHCTHTYIIHOHAIIBIK JKOHE PETTEYINI ©3TrepiCTep/IiH opTypi
TPAaeKTOPHUSIIAPbIH €CKepyre MYMKIHAIK OepeTiH CLieHApHIIIK MOJIENbIey OOJBIN TaObLIAIbI.

ONeMIIK ToXKipruOene METaTypPrusiHbIH «Kacbul» TpaHC(hOpMaIHsIChIHA - UHEPLUSIIBIK
JKAHFBIPTY JKOJIBIHAH OacTam CyTeri >KoHe KeMIPTEKCi3 IpolecTepre Kellyai Koca ajFaH[a,
TEXHOJIOTUSIap/ibl TYOeTreilsll aybICThIpyFa JEHIHT1 Kol OarbITThl TocULAep KaibinTacyaa. Kapa
METaJTyprsi KOCbUIFaH KYH MEH YMBICIIEH KaMTY/AbIH €/19yip OeJIiriH KypalThlH 3KCIOPTKA
OarapiaHFaH eHEpKaCciOl Oap enjep/ie CalaHbl JaMbITYIbIH BIKTUMAJ CIIEHAPUIIIEPIH FHUTBIMU
TYPFBIJIAH TYCIHYIIH ©3€KTUIIr apThIl KeJeIi.

byn 3eprreynin makcarbl skahaHABIK KIMMATTBIK MIHAETTEMENEP/Il, OHEPKICINTIK
cascaTThlH YJITTBIK >Kaf/JaillapblH oHE JeKapOOHM3ALMSIIBIK TEXHOJOTHSIAP/bl EHI13YAIH
HSKOHOMMKAJIBIK OPBIH/ABUIBIFBIH €CKepe OThIphI, 2035 >KpUIFa JAeliH Kapa MeTaJulyprHsiHbI
JIAMBITY CLIEHapHiisepiH Kypy Ooibin TaObutaabl. JKYMBICTBIH 9JiCHAMaJIbIK HETri3l JKyHemik
JIMHAMHKA, CAHJBIK MOJETb/ICY KOHE CIEHAPHIIIK alFbIIIapTTapabl CABICTRIPMAIIBI TaJAAY
KypaJliapblHa HeTi37eNreH. AJIBIHFaH HOTHDKENEp MEMIIEKETTIK MHCTUTYTTap JAEHTeHiHne Je,
METAJUTYPIHsUTBIK KOCIMOPBIHAAP/Ibl KOPIOPATUBTIK Oackapy MIEHOEpiHJe /i€ CTpaTeTHsUIbIK
JKOCTapiay YIIiH MaifJanaHbluTybl MYMKiH.

Oneduerke mouay. Kazipri reUIbIMH oeOHeTTep Kapa METAJLTYyprusiHblH TYPaKThl
JaMyblHa, ocipece KIMMATTBIK pETTEeYIIH KyIlerl oHe ahaHIBIK SHEpreTUKAIBIK
APXUTEKTYPaHBIH TpPaHCPOPMAIMACHI JKaFJalbIHIA KbI3BIFYIIBUIBIKTEIH ~TYPAKThl  ©CYiH
kepcereni. [lapHUKTIK Ta3gap IIBFAPBIHABUIAPBIH  a3alTy JKOHIHIET] XaJIbIKapaJIbIK
OacTamanapapl KapKbIHIATYy OKOJOTHSIIBIK, TEXHOJOTHSUIBIK JKOHE WHCTHUTYIIHOHAIIBIK
napaMmeTpIiep/ii €CKepe OTBIPBIIN, CLEHAPHIATIIK MOJIENBACY Il Talal €TeTiH JOCTYpJIl OHAIPICTIK
MOJIeTIBACPl TePEeH TpaHChOopMaIUsIIayIbl KAKET eTe/Il.

Scopus xoHe Web of Science nepekkopiapblHIa YCHIHBUIFAH COHFBI JKbUIIApIaFbl
OacpUIBIMIIAp CaJlaHBIH JeKapOoHU3alus cueHapuitiepin CTpaTerusuiblK JKocmapiay MeH
OaranayJbIH MaHBI3IBUIBIFBIH Kopcereni. ConbiMeH, J.-P. Birat [1] sxone A. Hasanbeigi men C.
Springer [2] Oipre MeTaJUTyprusHbl TEXHOJOTHSUIBIK MOJAEpHHU3AIMSIIAYFa, COHBIH 1ILIIHJE
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KaiiTalama pecypcrap/pl Naiiiaganyra >kKoHE JIEKTPOMETALTyprUsIbIK MPOLECTepre Kouryre
OarpITTasIFaH. O3 Ke3eringe, seprreynep B. van Ruijven [3], connaii-ak Y. Zheng [4] enmipic
JKYHEJIEPiHiH 3KOJIOTHSIIBIK THIMAUIITIH apTThIPyAa CyTeri MEH HMUQPIBIK TEXHOIOTHSIIAPIbIH
(connn iminne Al xxone IoT) aneyerine Ha3ap aynapaabl.

DKOHOMUKAJIBIK KOHE HApBIKTHIK Kypaigap apKbUIbl HHCTUTYLHUOHANJBIK OpPTaHbI
e3repryre epekiie Hazap aynapbuiansl. K. Bruninx [5], connmaii-ak O. Sartor xxone C. Bataille
[6] ETS »xyiieciH eHri3yiH eyporaiblK METAUTYPTUs CEKTOPBIHBIH TYPAKTHUIBIFBIHA OCEPiH
KapacTelpaibl, OyJl >kaHa cayJa >KOHE peTTey JKaraainapeiHa OeHiMIeny KaKeTTiIiriH
KepceTe/Ii.

A. Hasanbeigi xone W. Arens [2] jxanmblIaHFaH 3epTTeyiHIe KOMIPTEKTI a3alTyabIH
TEXHUKAJBIK JKOHE SKOHOMHUKAIBIK IapajapblHbIH CHEKTpl, COHBIH IMIHIE IOFalbl Oonar
OaJKBITY MEIITepiHe KOIIy >KOHE CHIHBIKTapAbl KaiTa eHIeyAli TEepeHJAeTy CHUMaTTajiraH. O3
keseringe, H. Mandova [7] oHepreTukanblK JKyidenep MeH HHQPAKYPHUIBIMHBIH
ePEeKIIEIIIKTePIH €CKEPEe OTHIPHII, CIICHAPUIITIK Ty IbIH aiMaKTHIK MOJICIIIH JKaca/lbl.

OTneni SKOHOMUKaNapAarbl CIEHapuiiepAl »xocmapiay mozgenbaepi X. Zhang [8]
KYMBICBIH/Ia KapacTBIPBUIAABI, OHIA (UCKAIABIK JKOHE TEXHOJOTHSUIBIK MOAEIbIACYl
Oipiktiperin KpiTall MeTalTyprusicblHbIH KOMIPTEKTI OeiTapam aaMyblHA KEmIEHAl TCiI
yebiabmanel. D. Gielen [9] 3eprTeyinae cyTeri sHepreTHKachiHbIH Ka3akcTaHipl Koca anFaH/a,
TM/] ennepiniH MeTaLUTyprusuiblK KEUIeHIH TpaHCPOopMalusIiayablH 0achkIM OarbIThl PETIHAET]
MaHbI3AbUILIFBI HETI31EIE].

Kazakctanaplk aBTOpiapAblH FHUIBIMU >KapUSJIaHBIMAAPBl TYPAKThl METAJLTYPTrUSHBIH
©31H/IK KYH TopTiOiH OipriHaen Kansmracteipyna. A. K. Tiney6aeBtoiy [10] sxyMbIchl sHEprus
TUIMII KOHE PECcypC YHEMJEYIli TEeXHOJOTHSIAp/bl €HTi3y apKbUIbl CajaHbl >KaHFBIPTY
KaxerTirin aran  kepcereal. C. H. OyenOexoBanblH 3eprreyi [11] Typaktel namy
o0nMUranMsmapelH  MIBIFApPYyAbl  KOCa  alfaH[a, JKachll  KAPKbUIAHABIPYABl  JaMBITY
nepcrekTuBasiapbiH  kepcereni. KPP ¥OM  kaHbIHAaFbl OKOHOMHUKAJIBIK — 3€pTTEyJIep
WHCTUTYTHIHBIH OasHaaMacel [12] canaHblH KOFapbl KOMIPTEKTI CBHIABIMIBUIBIFBIH JKOHE
CEKTOPJIBIH OOJIaIIaK IaMybIHBIH CIIEHAPHIUIIK HET13/IEMECIHIH KQKETTUIITIH OeNriIen/Ii.

International Energy Agency (IEA), World Economic Forum (WEF) xone OECD
CHSIKTBI XQJIBIKAPAJBIK YHBIMIAP COHFBI JKBULAAPHl METALTYPrHsIHBI JIeKapOOHHM3aIHUsIIay
callachlHAa aHATUTUKAJIBIK KbI3METT1 >kaHAaHawipabl. ConbiMeH, IEA ecebinae [13] camanbl
O3TePTYIIH YII CIEHApHidl YCHIHBUIFAH: WHEPIHSIBIK, JKENENICTUINeH XOHE KIMMATTBIK
Oeiitapart. OnapablH = OpKaWCBICBI ~ TEXHOJOTHMSIIBIK  IIEHIMIEPIiH, CasCU-KYKBIKTBIK
MEXaHU3MIEP/IiH JKOHE HAPBIKTHIK BIHTAJAHIBIPYIBIH OPTYPJIi KOMOMHAIMSIAPHIH KaMTHBL.
byn cuenapmitnep KaszakctaH yIIiH OHBIH peCypCThIK 0a3achIHBIH EpEKLIENIriH JKoHe
METaJUTypIrHsl OHIIPICIHIH KYPBUIBIMBIH €CKEPE OTBIPHII OeHIMIETyl MYMKIH.

Climate Strategies ecebinze [14] keMipTekTi perTey MeH HU(PIBIK TpaHCHOPMALUSHBI
Koca ajfaHjaa, KIMMaTka OeliMzeny MeXaHU3MJAEpIH €eHri30eCTeH  METauTyprHsUTbIK
KOCIOPBIHAAPABIH  OoceKere KaOUIeTTrH TOMEHAETY TOYEKeJIepiH aTam KepceTeli.
ABTOpNIap COHBIMEH KaTap CIEHAPHITIK MOJAETBICYAI MHCTUTYIHOHATU3AIMSIAY Bl TaJam
eTeJll CTPATerHsUTBIK MEMJICKETTIK ’KOHE KOPIIOPATUBTIK yKocmapiay.

Ocpinaiiima, ©3eKTi FBUIBIMH 3€pTTEYJIep CLEHAPHIUIIK MOJENbACYAl KIMMATTHIK
OeNTiCI3IK TEH TEeXHOJOTHSIBIK KWBIHIBIKTAD KaFMalbIHIA CTPATETUsUIBIK OacKapyIblH
OpTaIBIK Kypasibl pPeTiHAe KapacThIpajabl. AJaiiia, namMblFaH SKOHOMHUKalapra OaFiapiaHraH
JKYMBICTApJIbIH YCTEMJIr1 OTIENl 3KOHOMHUKAchl Oap ennep, coHblH iminae Kaszakcran yiiiH
OCBIHAAN MoJenbaepl OeiliMaey »koHe OKIIaylay KaXeTTUITiH TyFbi3aael. KemipTekTi kem
KOKET eTeTIH JOHE OTAHIBIK METAUTYPTUsSHBIH JKCHOPTTHIK TOYENIUNI JKaraaibIHIa
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aJaNTUBTI CUEHAPHIAJIEPII FHUIBIMU 3IpJiey CajlaHbl TYPAKThl JaMBITYbIH HETi3ri MiHJETiHE
alHanya.

Marepuajiaap MeH Jjictep. 3epTTey CICHAPUIIIK MOJACTIBACYTE, MILIFAPIHIBLIIAPIbI
CaHJIbIK OarajiayFra, SJKOHOMETPHKAJIBIK TajljayFa KoHEe CalbICThIpMalibl etk benchmarking-ke
HerizaenreH. Kapa MeTauryprusiHbl JaMmbITyIbIH YOI OajgaMa CleHapuidi  YChIHBUIFaH:
MHEPLUSUIBIK, OPTAIIIA )KAChLT ’KOHE KIIMMATTHIK OeHimMenrimnl.

bBacranker gepekrep TopT 070K OOMBIHIIA KYPBLUTBIMIAIIBI:

- OHIIPICTIK-TEXHOJOTHSUIBIK: O0JIaT OANKBITYy KOJeMi, TeXHOJOTHSUIBIK KYPBLIBIM
(bf-bof, eaf, dri), emmipicTik KyaTTapabl >XYKTe€y JICHIreili, KalTalama IIMKIi3aT YiIeci,
a0 IBIKTBIH OpTAaIlla XKaChl;

- DHEPreTUKAJBIK: SHEPTHsl TYTHhIHY, SHEPTHUs KO3/epiHiH yiieci (kemip, ra3, IIeKTp),
SHEPTrHUs THIMJILIITI;

- DKOJIOTHSUIBIK: CO2, Cha, NOx KOHE KATThI OOJIICKTEp IIbIFAPBIHIBLIAPHI, KOJETe
xapaty ko3 dunmenti, iso 14001 ceprudukarTanran K9CIIOPBIHAAD YIIeCi;

- HOPMATHBTIK-CTPATETUSUIBIK:  €SZ-KY)KATTBUIBIK, <OKachUD»  KapKbUIAHIBIPY
KypaJigapel, cbam MeXaHHu3Mi.

- Cuenapuiiiik Mozebaey K03 PHUIIMEHTTEepl MEH TOYEAUTIKTep1:

- OHAipicTIK-TeXHONOTUSIIBIK Tayenautikrep: CO: mbFapeiHabDIapel Er eHmipic
KesieMi Pt, TEXHONOTHSUIBIK KypbUIBIM Tt JXKOHE KaiTajiama IIMKi3aT yieci Rt apKbuibl
ecemnTen/i:

Et= Pt x (oF - fer(Tt) + aear - fear(Tt) + opri - fori(Tt)) (1-Ry) 1)

MYHJIaFbl @i - 9p TexHousiorusi OolipiHIIAa 1 ToHHa Oonatka maxkkaHaarsl CO2 smuccus
koaddunmentrepi, fi(Tt) - TEXHOTOTHS THIMILTIIT.

1 xecre — Cuenapuitnik koadpunuentrep (2025-2035)

[TapameTp MHepuusiibiK Opramia >kachla KnuMaTThik Oefimaesnrimn
WuBectunust ocy xKbuiablkK (%) 2 5 8
CO: smuccusicbi ToMeHzaery (%) 0-2 5-15 20-40
Hudpranasipy aerretii (%) <20 40-50 >70
Kaiitanama mmkizart yineci (%) 20 25-35 40-50

- DOkoHoMmeTpuKaiblK Oaranmay: WuBectunusizap MeH uHHoBauusuiapablH CO:
IHIBIFAPBIH/IBUTIAPbIHA 9Cepl KOIl alfHbIMAIIbl PETPECCUSIIBIK MOAETh apKbUIbI 3€PTTENI1:

Et=Po+ P1 It + P2r Ct+ P3- De + e @)

MyHaarbel lt - KaHFBIpTY WHBecTHHMSIAPHI, Ct . KIMMATTBIK casicaTKa COMKECTIK
koadurmenti, DtD_tDt — mudpnanappy neHreii, €~ Ke31elCcoK KaTeiK.

Bomxamaay Kypangapsr:

- lIca (life cycle assessment) - TEXHONOTHSUIBIK THUOTEp OOWBIHIIA OHJIpiC
KE3CeHJIePIH/IeT] CO2 MIBIFAPBIHABUIAPBIH CAaHABIK Oaramnay;

- python (pandas, numpy, seaborn, matplotlib) - cuenapuiinik TpaekTopusIapaBI
€cerTey, AepeKTep/l OHJIey KOHE BU3yallu3alus;

- capanTamMaiblK Oarajmay - CIEHapUIIep[l callajblK KOHE MEMIICKETTIK
CTEUKXOJIIEPIEPMEH TEKCEPY;
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CuenapuiisiepiH cUIaTTamMachl:

- MHEPUUSUIBIK: aFbIMJIaFbl OHJIPICTIK >KOHE WHCTHTYIMOHAIIBIK IMapameTpiepil
CaKTay/ibl KO3/€H/l1, 9KOIOTUSIIBIK KAHFBIPTY IIEKTEYIIL.

- opTama >KachUl: DJHEPrus THIMII >KaOAbIKKa HWHBECTUIMUIAP, OHIIpicTepi
U pIIaHabIPy KOHE JKapThLIal KaHFBIPTY apKbUIbI KIIMMATTHIK OacTaManapibl i1CKe achIpyabl
KaMTaMachbl3 eTel.

- KJIMMATTBHIK OeHWiIMJIEeNTinl: KEIEeH I TEXHOIOTUSIIBIK KAaHFBIPTY, €SZ-MOHUTOPHUHT
aBTOMATTAHIBIPY, <OKachUD» JkoOamay IKoHE MEMJICKETTIK BIHTATAaHABIPY  apKbLIbI
HIBIFAPBIH]IBUIAPIbI AUTAPIIBIKTAl TOMEHETY.

Horm:kesep koHe Tankbuiay. 2035 xpUtFa JAeiiH Kapa METALTYPIHSHBI JaMbITY IbIH
HETI3/IeNITeH CIEHAPHUINIEPIH KaJIbIITACThIPY CallaHBIH aFbIMJIAFbI JKall-KYHiH, COHIal-aK OHBIH
WHCTUTYIIHOHAJIBIK, YHEPTeTUKAIBIK JKOHE KIIMMATTHIK TOYCIJIUTIKTEPiH KOPCETETiH 0acTarkbl
CTaTUCTHKAIIBIK, HOPMATUBTIK JKOHE TEXHOJOTHSUIBIK JEpeKTepJi MYKHUST TalAayabl Talamn
eremi. Ocel 3eprTrey ImeHOepiHAe OacTamkpl JEepeKTep TOPT Herisri OJok OoWbIHIIA
KYPbUIBIMJAIIFAaH:  OHAIPICTIK-TEXHOJIOTUSUIBIK,  DHEPTeTUKANBIK,  JKOJOTHSUIBIK  KOHE
HOPMATHBTIK-CTPATETUSUIBIK.

XKahanaplk KIMMaTTBIK CBhIH-KaTepyiep >KaFgalblHAa Kapa MeTaUTyprusHbIH JaMyblH
CIICHAPUITIK MOJENbICY VIIIH CEeHIMAI 0a3aHbl KaJbIITACTBIPY ©OHAIPICTIK-TEXHOIOTHSIIBIK
WHAUKATOPJIApAbl KEUIeHl Tanaayasl Tanmam eteni. OnapAblH Herisrijiepi eHIMHIH Herisri
TYpJIepiH OanKpITy KeJeMi, KOJJAHBUIATBIH TEXHOJOTHSUIAPABIH KYPBUIBIMBI, OHIIPICTIK
KyarTappl >KYKTEY JeHredi, MeTaJUTyprusulblK LUKIAEri KalTaiama pecypcTapiblH YIieci,
COH/Iali-aK >KaOJIIKTHIH TEXHUKAJIBIK JKaFAalibl OOJIBINT TAOBLIAIbI.

World Steel Association (2024) ecebine coiikec, 2023 xblIbl 00T OANTKBITY/IBIH
anemuik xexemi 1,89 mupa ToHHaHBI Kypaasl, Oy 2022 xeuiFel neHreineH 4,2%-ra ToMeH.
byn Temenney, eH amabiMeH, ObIJI¥ engepiHaeri SKOJOTHSUIBIK —CTaHIAPTTapAbIH
KaTaHIAThUTybIHA, KBITaWIBIH KYPBUIBIC CEKTOPBIHIAFbl OOJIaTKa CYPaHBICTHIH TOMEHJEYiHE,
COH/ali-ak »Heprus OarachlHBIH ©cyiHe OaliaHbICThl. bysl perre TeXHOJIOTrMsIapIbIH
KYPBUIBIMBI HET131HEH KOMIPTEKTI KakeTciHeTiH Ooibin Kanaabl: bonmattein 70%-maH acTaMbl
Jomua-Konseprep cxemacol (BF-BOF) OolibiHINIa ©HIIpIATeH, AIIEKTP AOFaibl MEMITEepAiH
(EAF) yieci 27,7% xypaiiapl.

Kazakcran PecryOmimkacel mamameH 5,7 MIIH TOHHa 00iaT eHAIpYy/Ii KaMTaMachl3 eTTi,
Oyn omemaik kenemHiH mamameH 0,3% kypaiinel. Kapanaiibim ynecke KapamacTaH,
Metatyprust eHepkacinTik JKIO-HiH 12%-1aH acTaMbIH KYpalTbIH €71 5KOHOMHMKACBIHBIH XKYiie
Kypayllbl CEKTOpbl OouibIl Kana Oeperi. OHIIpic KYPbUIBIMBI HETI31HEH AJCTYPJl JTOMEHIIK
TEXHOJIOTUsuIap 6ackM OONIATBIH TIK MHTETpalUsHBIH ipi KocinmopeiHAapsiMeH (ArcelorMittal
Temirtau, Kasdeppocrans, Asia Steel Pipe, KSP Steel) ycoinbutran (2-kecrte).

2 xecre — KazakcTaHHBIH Kapa METaJLTyprusiChIHBIH Heri3ri kepceTkitnrepi, 2019-2023 soxk.

Kepcerxkinr 2019 2020 2021 2022 2023*
Bonat 6ankeITy (MITH T) 4,42 4,56 6,28 5,70 595
Ipoxar tbrapy (MJH T) 3,76 3,92 5,01 4,33 4,61
JloMeHIIK TeXHONOTUSHBIH Yiteci (%o) 82,1 81,5 80,2 80,0 78,4
DT yneci (3mekTp goraisl nemrep, %) 179 18,5 19,8 20,0 21,6
Kyarrapas! xykrey nenreiii (%) 66,4 64,2 72,1 68,3 70,5
Kaiitanama mwkizartsl maiganany (%) 16,7 17,1 18,5 19,6 20,4

Eckepry: aepekke3 OoiibIHIIA KypacThIpbuTFaH [15]

91




JIMHAMHKAJIBIK Tajiay *oHE KaiTanama IIMKi3aT YJIECiHIH YIFAroblHA Kapai KaJbIIThI
OH e3repicTepai Kepceredi. Amaija KYpBUIBIMIBIK ©3TepiCTepAiH KapKbIHbI KIMMaTThIK
MaKcaTTap/ibl OpBIHIAY JKOHE JaMbIFaH EIJICPMEH TEXHOJIOTHSUIBIK KOHBEPTEHIUSIFA KOJ
JKETKI3Y YILIH KETKUTIKCI3 OOJIBII Kajia Oeperi.

Kazakcran Herisri TexXHOJOTHUSIIBIK ojmmemuaep OovbiHIa DbIJY emmepinen emoyip
ToMeH. JlomMHa memTepi MEH ecKipreH XaOJbIKTapablH 0achiM OOJYbl KOMIPTEKTIH YKOFapbl
KApPKBIHBUTBIFBIHA JKOHE OHJIPICTIH TOMEH HKeMJUIriHe okenedi. TemeHae 2 KUBIHTBHIK
CaAIBICTBIPY 3-KecTeci OepiireH.

3 Kecre - XaJbIKapajbIK CaJbICTBIPMAaIbl EPCIIEKTUBAIAFbl OHIIPICTIK-TEXHOJIOT USUTBIK napameTpiep (2023 x.)

[Tapametp Kazaxcran EO Kanonus AKIII Keprrait
(opramma)

S I yneci (%) 20 60 30 70 14
1 T Gonatka apranrad CO: smuccuscsi (t 2,3 15 1,8 14 2,1
CO2/t)
JKabapIKThIH OopTala >xachl (KbIIIAp) >25 15 14 12 10
[ukizat OanaHCHIHIAFBI KaliTalamMa 20 55 25 65 18
MMKi3aTTHIH Yieci (%)
TeXHOMOTHSIIBIK TIporiecTepai MG pIaHIbIPY <20 >70 >60 >80 50
(%)
Eckepty: nepekkes OoiibIHIIA KypacTepbUIFad [15, 16]

3-KeCTeHIH JepeKTepl METAJUTyprHsiHbIH HETi3rl TEeXHOJOTUSAJIBIK IapaMeTpiepi
OoitbiHIa KasakcTaHHBIH eJeylli apTTa KaldyblH KepceTeal. DJEeKTp JIOFalibl MeITep/aiH yiecl
HeOopi 20% kypaiiasl, an EO men AKII-ta on 60-70%-nan acanpl, OyJ1 KOMIPTEKTI KaKETCIHY
neHrerine Tikenei ocep erenmi: Kazakcranma on ObIAY enpepinge 1,4-1,5 1-Fra kapcer 2,3 T
COx/T Oonarka >xereni. KaOIBIKTBIH KOFapbl opramia »acbl (>25 jkac) KoHe KalTanama
MIMKI3aTThl ~ MalJaidaHylIblH  TOMEH  JIeHredi  CTaTyc-KBOHBI ~ CakTaid  OTBIPHIIN,
JieKapOOHM3AIMSIHBIH IEKTeyJl MYMKIHAIKTEepiH kepceTreni. CoHbIMEH KaTap, MpolecTepi
1 paaHasIpyasiH ToMeH aeHreiti (<20%) ESG kypangapsl MEH WHHOBALIMSIIBIK IISHTIMIEPI]
enrizynl Texenal. Ocputaiiima, Kazakcranra cajmaHbIH AKOJIOTHUSIIBIK JKOHE SKOHOMUKAIBIK
TYPAKTBUIBIFBIH APTTHIPY YIIIH KeIeNACTUIeH TEXHOIOTHSIIBIK JKAaHFBIPTY KaXeT.

Kazakcranmarel 1oMHa mnemrepiHiH 65%-Fa KybIFbl 25 KbUIJAaH acTaM yakbIT OObI
naiigananpuiein kenemdi, an ObIJAY ennepinne BAT (eH y3aik KODKETIMAI TEXHOJOTHsIAP)
UHBECTHLIMSIIAPbl  Oap »KaOABIKTapIbl TYpPaKThl poTalMsjiay casicaThl >KYMbIC I1CTEH.
TexXHONOTHSIIBIK MapKTiH TO3Ybl SHEPrHs LIBIFBIHBIH apTThIpajbl, OHIMIUTIKTI TOMEHJETe/l
JKoHe TeMipal Tikened KanmbiHa KenTipy (DRI) Hemece cyreri TeXHOJOTHSCHI CHUSKTHI
JeKapOOHU3aIMSUIBIK IEHIIMIEPl eHri3yre kenepri kentipeni (1, 2-cyper).

0,30%

27,70%

* BF-BOF ° EAF * Backamap

1 cyper — Onemzeri 6071aT OATKBITY TEXHOJIOTHSIIAPBIHBIH KYPBUTbIMBL, 2023 K. (3Kamimbl eHaipicTiH, %)

Eckepty: nepekke3 GoiibiHIIa KypacTeipsutFan [17, 18]
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l-cyper omemmik Mertamutyprusigarbl aoMeHAIK-KoHBepTepmik TexHosnorusHbH (BF-
BOF) GaceimMabuiblFbiH KepceTemi - 2022 KbUIbl Kalmbl Oonar eHAIpiCiHIH mamamen 72%.
TeMeH KeMIPTEKTI TEXHOJIOTHsUIApFa JISTCH KbI3BIFYIIBUIBIKTHIH apTyblHa KapaMacTaH, JJIEKTP
noraiel iemrep (EAF) tek 27,7% kypaiiapl, Oy KaiTarama jKoHE SKOJIOTHSUIBIK Ta3a IIUKi3aT
Ke3JliepiHe kahaHIbIK KelnyiH Oasy KapKbIHBIH Kepcerendi. backa texnonorusuiap (DRI xxone
WHAYKIUSUTBIK TICIITEpAl Koca aliFaHfa) calla ayKbIMBIHAA eneyci3 Oosbin Kanma Oepemi. byn
KYPBUIBIM CEKTOPJIBIH KOFapbl KOMIPTETi CHIABIMIBUIBIFBIH aHBIKTAN/IbI, OYJI OHBI KIMMATTHIK
HIEKTEYJIepre KOHE TPAHCIICKAPAIBIK KOMIPTEKTI PETTEYTe OCcall €Te/i.

Kbirait I 149
Kazakcran I 200
Kanomus T 3091
EO ooy 609
AKIII A

0% 10% 20% 30% 40% 50% 60% 70%

2 cypert — bonar GankpITy ©HAIpiCIHIH KYPBUIBIMBIHIAFHI Yieci, 2023 x.

Eckepry: nepekke3 OolibiHIIA KypacThipbliraH [18]

2-cyperT enjiep apachlHAarbl Nalanany yJIeciHer! aiTapibIKTai aiiblpMallibUIbIKTapAbl
kepcereni. AKII nen EO-ga snektp noranblK TexHonorussiap OaceiM (tuicinmie 70% sxoHe
60%), Oy MeTama ChIHBIKTapblH OelceHll KalTa eHJey XOHE MIOHIeNleK SKOHOMHUKaHBI
KosgayMeH OaitnanbicThl. JKamoHusiia OyJl KepCeTKIIl WHTErpalysulaHFaH KoMOWHaTTapra
OarpITTanFanabIkTal TeMeH (30%). Kazakcran mamamen 20% yiieciMeH apTTa Kajblll OTBIp,
Oys1 GacTarnkpl MIUKI3AT TIEH JAICTYPIl JOMEHIIK TEXHOJOTHsFa TOYEIILTIKTI kepceTeni. Kpitai,
9KOJIOTUSITaHABIpYFa MHBECTULUSUIAPABIH ©CyiHE KapaMacTaH, JOMEHIIK ©HJIpic KeJjeMiHe
OaiinanbicTbl D/II1-HbIH €H TeMeHT1 yieciH-maMameH 14% - coxpaH cakTaiiibl.

byn nepekrep smuccHsiapibl TOMEHJETY KOHE CHIPTKBI PETTEYLIl ChIH-KaTepiepre
TO3IMIUTIKTI apTThIpy MakcaThiHIa KazakcTaHIpl Koca aiFaHa, KOMIPTEKTI KaKETCIHETIH
METaJLTyprusichl 6ap enjiepae TEXHOIOTHIIBIK opTapanTaH/Iblpy KaKeTTIrH aTal KepceTe/i.

Mertamutyprust  cajacblHBIH ~ HETI3T  TEXHOJOTUSJIBIK ~ JKOHE  DHEPIreTUKAIbIK
cUMaTTaMajapblH CalbICThIpMalbl Tangay Ka3akCTaHHBIH SHEprus THIMIUIINT MEH TeMeH
KOMIPTEKTI OHJIIPIC CTaHIAPTTAPhl JKOFAPhI €1JIep/IeH arbIMIarbl apTTa KATybIHBIH ayKbIMbIH
HEFYpJIBIM HaKThl aiKplHZayFa MyMKIiHIIK Oepeni. Kecrexme kepceriireH KepceTKiliTep
OTaHJIBIK METAJUTYPTHSHBIH SHEPTUsl CHIABIMIBUIBIFBIHBIH JKOFaphl JIOPEKECiH FaHa eMec,
COHBIMEH KaTap Ka3ipri 3aMaHfbl Pecypc YHEMJEYIIl YKOHE 3KOJIOTHSUIBIK TEXHOJIOTHSIAp.IbI
€HT13y/lIH JKEeTKUTIKCI3 JeHreliH kepceTeni. JKeTekin nHIyCcTpusuIblK Memiiekertep Kaiiramama
JHEpreTMKa MeH Oanamaibl SHEprus KesJepiH OeyceHal Typae OipiKTipil oOThIpca Ja,
KazakcTaHHBIH METaUTyprusi CEKTOpPBl ol 1€ KOMIPTEri OHIpICIHEe aWTapibIKTail
OarnapianraH, OyJl KeMipTeri i31H apTThIpaJbl JKoHE jkahaHBIK KIMMATTHIK TpaHchopmanus
JKarJlalbIH/Ia OHBIH TYPaKTBUIBIFBIH TOMEHJAETEl. bysl eHIIpiCTIK 0a3aHbl KAHFBIPTY >KOHE
TEXHOJOTUSUIBIK ~ aybICy/Ibl MEMJIEKETTIK KOJJayAbl KYIIEHTY KaXeTTUIMH KyIIeuTesi.
Temenneri 4-kecrene Kazakcran PecrmyOnmKkachIHBIH XadbIKapaiblK KOHTEKCTET1 aFbIMIAaFbl
JKaF/1aiibIH OeMHeNeHTIH CalbICThIPMAlIbl IePEeKTep KeNTipUIreH.
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4 xecre — Kapa MeTaIyprusiHbIH SHEPrs THIMIUIIT MEH KOMIpTeri ChIHBIMIBUIBIFBIHBIH CaJIBICTHIPMAIIBI
kepcerkimTepi: KazakcTaH »aHe )KETEKIIi HHLyCTPHSUIBIK eIIep

Kepcetkim Kazakcran Iepmanms Kanonwns OJeMiK opTa
Bonar enzipiciHiH YHEPTHS CHIABIMIBIIBIFBI ~20 ~15 ~14 ~20
Tox/T1)
1 T bonat (t)ymin CO: mbIFapbIHABLIAPEI ~1.9 ~1.2 ~11 ~1.8
DHeprus TeHrepiMiHIeT1 KeMip/iH yJieci >60 <25 <15 ~35
(%)
Exinmi sneprusiabiz yieci (%) 3540 68 75 ~50
Eckepty: aepekke3 OoiibiHIIa KypacThipbutFan [19]

Kecreni Tammay o2Heprus THIMIUNINT MEH KOMIPTEKTI KaKETCIHYAIH HEri3ri
KepceTkilrepi OolbiHIIAa Ka3akcTaHHBIH TEXHOJOTHSUIBIK JlaMbIFaH eJJep/eH alTapibIKTai
apTTa KajuraHblH kepceteni. Kazakcranmarsl bonarTeiH Oip TOHHACHIHA IIAKKAHAAFBI SHEPTHS
TyThIHYbl MeH CO: mbFapbeIHabuiapbl ['epmanus MeH JXKanoHusgarsl yKcac MOHJIEPACH achll
Tyceni, OyJ1 SHeprus TeHrepiMiHIeTi KOMip/iH KOoFapsl yieciHe OaiimansicTsl (60%-man actam).
Kaiitanama sHeprusiHbl naiijanany aeHreni TomeH 0ombin Kanazsl (35-40%), Oyt xambIKapasibIK
TOXIpUOEeH e TOMEH. by aiflbipManIbuIbIKTap CalaHbIH TEXHOJIOTHSIIBIK MHEPIUSICHIH )KOHE
CBIPTKBl KIUMATTHIK PETTEYAIH KYIICI0l >KaFAalblHOA IIYFBUT JKAHFBIPTY KaXETTLIIriH
pacTransl.

Kazakctan PecryOnukacel Kapa MeETaTyprusiChIHbIH SKOJOTUSUIBIK TYPAKThLIBIFBIH
TaJIay MAPHUKTIK JKOHE JIACTAYIIbl 3aTTap LIBIFAPBIHIBUIAPBIHBIH KeJieMi OOWBIHIIA, COHBIH
imiage CO2, CH, NOx xoHe KarThl OemnmiekTep OONBIHINA ©3€KTI CTATUCTUKAIBIK JepeKTepIi
KopbiTyFa Heriznenred. KP Oxonoruss munHuctpiiridin (2024) momiMerTepl OoiibIHINIA,
METaJTyprsi CeKTOPbIHBIH KOMIPTET1 LIbIFAPbIHBUIAPBIHBIH KHUBIHTBIK KeJieMi KbUIbiHa 17-
neH 20 MIH TOHHara JEWiH COB-3KBUBAJIIEHTTI Kypaupl, Oy €NIiH >Kalllbl ©HEPKICINTIK
sMuccusIapbiHbl  15%-Ha geifin  colikec kenemi. byn  eHaipicTiH KOFapbl KeMipTeri
CBHIUBIMIIBIUTBIFBIH JKOHE callaHblH Ka3akCTaHHBIH KIMMATTBIK KYH TOpTiOiHE eneyii ocepiH
KepceTe/Il.

Kazakcran PecnyOnmukachl Kapa METaJUTypTUSICHIHBIH —OKOJOTHSUIBIK — TYPAKTBUTBIK
JIOPEKECIH KelleH i Oarajay MakcaTbhlHAA LIBIFAPBIHBLIAP/IbI, KAIIBIKTApsl KaiiTa eHaey/,
SKOJIOTHSUIBIK JKayalKEepUIUTIK CTaHJApTTapblH €Hr13y JEHIeHiH JKOHE KOCIOPBIHIAPIbIH
KOMIPTEKTI peTTey KypaigapblHa KaThICYbIH CHIIATTAMTHIH CAHJIBIK TapaMeTpIIep i )KabuiamMa
xKyheney xyprizini (3-cyper).

50%

40% ) 40%

30%

20% 0 u 20%
O~ @

10%
0%
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9 CO: MEBIFAPEIHIABLIAPEL @ OHepKaCINTIK MBFaPEHILLIAPIBIH YIeci
» TOKCHHeP i KeJIeTe JKapary @ISO 14001 cepTH]HKATEI

3 cyper — KazakcTaHHBIH METaJUTyprisi CEKTOPBIHBIH HETI3T1 9KOJIOTHSIIBIK KOpPCeTKilTepi

Eckepry: nepekkes OoiiblHIIA KypacTeipblaran [18]
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¥YcpiHputran Jiepekrep Ka3akcTaHHBIH METaLTyPrusUlblK CEKTOPBIHBIH HSKOJIOTHSIIBIK
OCAJIIBIFBIHBIH JKOFaphl opexkecin kepcereni. XKpuiapik CO: mbFapbiHabUIaps! 18,5 MUumon
TOHHAJIaH acajpl, OYJI eIiH OapiIbIK OHEPKICINTIK MIBFapbIHABLUIAPEIHBIH 15% Kypaiiapl. by
peTTe KOKIapAbl KOJIETe jKapary JeHreli ToMeH neHreiae Kambi oTelp - 40%-mnan kem, an ISO
14001 OoiibiHIIAa cepTUQUKATTATFAH KocimopelHAapAblH —yieci 20%-maH  acnaifael. by
KOPCETKIIITEp  TYPaKThl  TEXHOJOTHSUIAD  MEH  WHCTHTYIHMOHAIABIK  AKOJIOTHSUIBIK
TOXKIpUOETEePAIH 9JICi3 MHTETPANUACHIH KopceTeni. KIMMaTThIK cascaTThiH ocil Kejie yKaTKaH
KBICBIMBI KaFjaiiblHAa OyJl JWHAMHUKA CaJaHblH CTPATETHUsIIBIK OaraapiiapblH  SKyHemi
YKaHFBIPTYbI J)KOHE KaiiTa Kapay bl TaJlam eTel.

DKOJIOTUSIIBIK JKayarnKepIIUTiK KypallJapblH SHTi3y JACHIeii ToMeH OOJbIN Kaja Oepei.
Epikti ESG ecenrtepin xeke kocimopeiHmap mgaibiHnaiae, ISO 14001 ceptuduxars
MeTautyprust eHuaipicrepinia 20%-1aH a3plH KaMTHIBI JKOHE KOMIPTEKTI cayna KyihesnepiHe
KaThICYy JKOK. MyH/1ali THCTUTYLMOHAJIBIK HHEPTTLIIK TPaHCIIEKapabIK KOMIPTEKT1 PETTEYIiH
(aranm aifTkanma, cbam MexaHU3MIHIH) aNleyeTTi KeHeriHe, acipece EO emnepine skcnoprray
Ke31HJIE CalaHbIH KOFapbl OCAJIBIFBIH KaJIbIITACTRIPAAbI (4-Cyper).
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JEamm: eEepracinTE I\;aén::aem WHEIATTR [xFapRETIADIEI CATY
EummuE CO- WKFAPHETKIZPIAFE YIeC KATIaxrapas xajera DAHZAMZEY Epixti ESG-EcenrizixTigkyiesepine xatacy (ETS)
IDAIFADRIHIRITADR! F2A0aTy Jesresti GOIVE

4 cypet — KP MeTautyprust CEeKTOPBIHBIH HETI3T1 DKOJIOTHUSUTBIK KOPCETKIIITEPI
Eckepry: nepekke3 GoiibiHIna KypacTeipbutran [18]

By kepceTkimTep canaHblH KYPBUTBIMBIK SKOJOTHSIIBIK OCAJIBIFBIH KopceTeai. Atar
ailiTKaH/1a, CalaHbIH Kb HIBIFAPBIHABUIAPAAFEI KOFaphl yieci (15%) ke3inae ESG eceniniri
MeH cepTuduKarTayaplH TeMeH JAeHreni (20%-maH a3) SKyMemik HHCTUTYLMOHAIIBIK
OJIKBUIBIKTApP TypaJibl aiTa/Ibl.

Xorappina KenTipuIreH KOpCeTKIIITepaAl >XKyHWemnl Tanjay MeTaJuTyprusi KelleHIHJeri
SKOJIOTHSUIBIK  Oackapy TOCUIZepiH keien TpaHchopMalusuiay KaXeTTUIIMH KepceTeli.
TpaHcIeKkapaablK IKOJIOTHSUIBIK KBICBIMIBI KYIICHTY JKOHE TYpPAKThUIBIK KaFuaaTTapblHA
OarnapiaHfaH XaJbIKapalblK KamHUTal HapbIKTapblHA KOJ JKETKi3y JKaFJaiapblH KaTaHAaTy
JKaFJlalbIH/Ia METAJUTYPTUSHBIH JKYMBIC ICTEYIHIH aFbIMIaFbl MOJIETIH CaKTay CTPATETHSUIBIK
Toyekenre aiHananpl. belimzaeny TETIKTEpiHIH MOHE SKOJOTHSUIBIK AIIBIKTHIKTHIH OOIMaysbl
CaJlaHbIH WHBECTUIMSUIBIK ~ TapTHIMABUIBIFBIHBIH — TOMEH/CYiHE, peTTeylll JKYKTeMeHiH
KYLICIOIHE JKOHE METaUl IPOKATHIHBIH SKCIOPTTHIK HAPBIKTAPBIHAAFB MO3UIHSIIAPIbIH
JKOFaITybIHa 9KeTyl MYMKIH.

Meramtyprus CEKTOPBIHBIH TpaHCHOPMAIUSICHIHBIH perreyi OpTachIH
KaJIBINTAaCTHIPATHIH HOPMATHBTIK-CTPATETHSUTBIK KO3KapacTap/bl Talgay cajara y3aK Mep3imii
ocep €TeTiH XaJbIKapaJIbIK JKOHE YITTHIK Oactamanapiael KaMTHIbL llapHMKTIK rasnap
IIBIFAPBIHIBUIAPBIH a3aiTy koHe 2060 XbUTFa Kapait KeMipTeri OeTapanThIFbIHA KOJI JKETKI3y
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OotipiHITa MiHaertemenep anbii, Kazakcran Koceurran Ilapmwxk kemicimi (2015) opranbik
MaHbI3fa HWe. by MakcaTtap >KOFaphl SMHCCHSUIBIK cajlajlapfbl, €H algbIMEeH — Kapa
METaJUTYPrHUsIHBI TEPEH >KaHFBIPTY bl TAJIaIl €Te/l.

¥YITTBIK Oarnap TOMEH KOMIpTEKTI TeXHOJOTHsIIApAbl €HTI3y/l XKoHEe DKOHOMHKAAFbI
JKOK ynecin apTTeipyabl ke3aeTiH «XKacen 3xoHOMuKaray (2023) kemny/iH >kKaHapThUIFaH
crparerusicel  Oonbin Tabbutanbl. Kyxar JKIO-HiH sHeprus ChIMBIMIBUIBIFBIH TOMEHJIETY,
TYPaKThl KapKbUIAHIBIPYbl JKoHE KOMMaHusuiapAbl Oackapynarbl ESG Tocinaepin KeHeHTy
MakcaTTapbiH OekiTeni. MaHb3Ibl CHIPTKBI akTop - 2026 xbuinan 6actan enriziired EO-HbIH
cbam MexaHW3Mi, OJI JKOFapbl KeMipTeri 131 0ap eHIMIEpai AKCIopTTayFa (HUCKAIIBIK
KYKTEMEH1  KapacTelpaabl. Ka3akcTaHIBIK METaJUTypTUSHBIH — €YypONmajblK  HapbhIKTapFa
TOYEJNJIUTIIH €CKepe OThIphIN OyN KyHell ChIH KaTrepll KaJbITacThIpaabl >KOHE Te3
OeifiMerTy 1l Tajarn eTeIi.

HNucTuTynMoHanabIK-HOPMATUBTIK 0a3a >Kachll HHBECTUIIHSIIAP MEH MHHOBAIMSIIAPIbI
KOJIIay IIapaJlapblH KAMTH/IBL: SKOJIOTHSUIBIK TEXHOJOTHSIAP/IbI HT13€TiH KOCIOPhIHAAD YIIiH
CANBIKTBIK KEHUIAIKTEp; nekapOonuzanus canaceiaaarsl F3TKXK-ra cyOcuausnap; sxachin
obnHTranusIapApl OPHATIACTRIPY Bl Koca ainFanaa, ESG-KapKeutaHabIpy TETIKTepi. Amaiina, Oy
Kypanuapasl eHrizy Oipkarap kenepriiepmen mekteneni. OnapisiH imriHzae - skorapbl ESG-
KOMILTaeHCI 0ap kahaHABIK Ti30€KTepre oJCi3 MHTETpalys, KIMMATTHIK TOYSKeIIep i Oaranay
YKOHE OHIMHIH KOMIpTeri 131H BeprUpHUKAIMsIIay YITTHIK HHCTUTYTTaPbIHBIH )KETKUTIKCI3 JaMYBI,
COHJAI-aK  TYPaKThl  OHMIpicTI cepTuduKarTayaplH OonMaybl. Byl Ka3aKCTaHIBIK
METaJUTYPrHUSIHBIH CBIPTKbI HApbIKTapAarbl 0aceKkere KaOIeTTUIIrNH TOMEHACTEI].

Ocplnaifia, HOPMaTHBTIK-CTPATETUSUIBIK 0a3a Y3/iK XaJIbIKapaIbIK TOKIpHOEnepal xKoHe
eIIeT1 TYPaKThl JaMy HHCTUTYTTAapbIH JAMBITY/IbI €CKepE OTBIPBII, OFaH i KETULAIPY/Ii Tajuamn
eTel.

ESG-makcarrapsl MmeH KazakcTaHHBIH METAJLUTypruisl CeKTOPBIHBIH HETI3T ToyeKemaepi
apachIHJarel ©3apa OallylaHBICTHI Oarayiay VIIIH KbUTy KapTachl canbiHabl. On 1-meH S-xe
JIeWiHT1 1IKana OOMbIHIIA calaHbIH TYPAKThl JaMYbIH ICKe achlpyFa CTPaTEeTHsUIBIK KaylnTepIiH
(cbam, TeXHONOTHSUIIBIK apTTa Kaily, VMIHBeCTUIMsIIap TAMIbUIBIFBI XKOHE T. 0.) 9cep €Ty KYILIH
kepcerei (5-cyper).

Heatmap: ESG Goals vs. Strategic Risks in Kazakhstan's Metallurgical Sector
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Strategic Risks

5 cyper - KazakcTaHHBIH METAJUTyprust caylachiHAarbl ESG-MakcaTTapbl MEH CTPATErHsIIBIK TOYEKeIIep
apachIH/IAFBI ©3apa OaiilaHbICTapABIH JKbLTY KapTachl

Eckepry: xbuty xapracsl ESG MakcaTTapblH iCKe achlpyFa TOyEKEIAEpIiH Cep €Ty JQpeXkeciH capanTaMalibIk
Oaranay Herisinge Python Oarmapnmamansik kypainbiH (Seaborn sxkone matplotlib kiTanxanamapsl) naiinanana
OTBIPBIN KYpPacThIpbUIFaH
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Koty kapracei Tanaay ESG makcartapbl MeH ToyeKenIepiHiH €H MaHbI3Ibl KUBLIBICY
aiiMakTapblH aHbIKTayFa MYMKIiHIIK Oeperni. EH ynkeH UbIHTBHIK xykremeni CBAM enrizyre
OaliJIaHBICTBl  IIBIFBIHIAPIABIH  ©CYl, OKCHOPTTHIK HApPBIKTapAbIH KOFaIybl, COHJAaN-aK
Bepu(UKANMSIaHFAaH ~ KIMMATTBIK ~ ©CENTUIKTIH ~ OOJMaybl  CHUSKTBI  TOyEKelaep
KajblnTacTeipaabl. [[apHUKTIK ra3fap MIbFapbIHIBUIAPBIH a3aiTy, >KachUl JKETKI3y Ti30eriHe
uHTerpaiusuiay xoHe ESG KapKbUTaHIOBIPYIBl €HTI3y MakcarTapbl ocipece ocain OOoJbIn
TaObUIAIBI.

¥smbIKTapaarsl skorapel MoHAep Metamwtyprusina ESG kyH TopriOin icke aceipy Oyt
KOHBIpayJlap/ibl KeIIeH1I 0acKapychbl3 MYMKIH HEBO3MOXKCTITIH Kepcereli. ATam aWTKaH[a,
TpaHCIICKAPAIILIK peTTeyre Oedimeny >KaOAbIKThI KAHFBIPTYIbI FaHA €MeC, COHBIMEH KaTap
KIUMATTBIK €CENTUNIK TeH TYpPaKThl KapXKbUIAHIBIPY TETIKTEPIH WHCTUTYLIHOHAIIBIK
HBIFAUTY/IbI TAJIAN €TeIi.

KnumatTeik kKyH TopTiOiHIH *kahaHIBIK HapbIKTapFa BIKMAJIBIHBIH apTybl YKardaibIHIa
KazakcTaHHblH Kapa METaJUTyprUsiChl-OHEPKOCINTIK OHIIPIC TeH 9SKCIOPTTHIH HETI3Ti
caylaJlapbIHBIH OIpi peTiHIEe-CTPaTeTHUsUIbIK TpaHchopMalusd KaKETTUIIriHEe Tar  OoJaibl.
[TapHuKTiIK Ta3mgap IMIBIFAPBIHABUIAPEIH TOMEHJIETY OoifbiHma PecnyOnmka kaObuigaran
XaJIbIKapaJIbIK MiHAeTTeMenep xkoHe 2060 >xburFa Kapaid KeMipTeri OeHTapanThiFbl OaFbITHI
CaJlaHBIH JaMy OarbITTapblH Y3aK MeEp3iMi MOJENbACY KAKETTUIriH Herizaehai. Ockl
KOHTEKCTEIl CIICHAPHH TOCUIl SKOJOTHUSIIBIK, TEXHOJOTHSUIBIK JKOHE WHCTUTYIIMOHAIIBIK
dakTopiapael eckepe OTBHIPHIN, JIaMyAblH Oanama >KOJIApbIHBIH CcalgapblH  Oarajayra
MYMKIHJIIK OEpETiH FhUIBIMH TAJIJaYbIH MAaHbI3/Ibl KYpallbIHA aifHasIa Ibl.

Ocksl 3eprrey KazakcTaHHBIH Kapa METaJUTyprUsiChiH 1aMbITYAbIH 2035 KpUTFa IeiiHTi
YII CLEHapuiiH YChIHAJbl: MHEPUUSUIBIK, OpTalla >KachUl >KOHE KIMMATTBIK Oedimenriml.
OmnapnpIH 9pKailchIChl HHBECTULIUSUIBIK OEJICEHIUTIKTIH SPTYPIIl JIeHTeiIepiH, TeXHOIOTHSUIBIK
KaliTa KypyJapAblH TEpeHJIH, MEMJIEKETTIK KOJJay JAJpeXeciH JKOHE KIMMATThIK
MeXaHU3MIEP/AIH HHTErpamus aopexkecin kepcereal. CrieHapUiIepiH oaiCTEMeNiK HeTi3iHe
TYPAKTbl 6Cy 3JEMEHTTEp], JIeKapOOHU3ALMIIBIK QJIeyeTTi Oaranay *oHe KeMipTeri eCenTuIir
OOMBIHIIIA TPAaHCIIEKAPAJIBIK TalaNTap/bl €CENKEe aly Kipei.

HIbFapbIHIbUIap TUHAMUKACHI, SKOJOTUSUIBIK WHBECTUIMSIAPIBIH KOJeMi, OHAIPICTIK
KYPBUIBIMHBIH ©3Trepyl OHE HWHCTHUTYIMOHAIIBIK IIapajiap CHSAKTBI HETI3ri IMmapamMmerpliep
BIKTUMAJI TPaeKTOpUsUIAp/bl CaHJIBIK Oaranay YIUIH HalJaJaHbUIibl. AJIBIHFAH HOTHIKENEp
OKOJIOTUSUTBIK ~ MIHIETTEMEJep MEH CalaHblH HOKOHOMHUKAIBIK Oocekere KaOimeTTuIrl
apachIHJIaFbl TEMe-TeHIKTI KaMTaMachl3 €Te OTBIPBIN, KIUMATTHIK KOHE OHEPKICINTIK casicar
OOMBIHIIIA HETI3AENTreH YCHIHBICTap jkacayra Heri3 Oepemi. TemeHne op cueHapHilniH
epeKIIeNirin  OefHeNeUTIH JKoHE OoNapJblH THIMIUIITIHE CaJbICTBIpMAbl Taljay Kacayra
MYMKIHJIK OepeTiH rpaduKaIbIK MaTepraiiap Kenripuiret (6, 7-cyper).

Kazakcran Pecnyonmukacbiabig 2035 sxbplTFa JeHiHTT Kapa METaUTypPrUsiHbl JAMBITYTbIH
YCHIHBUTFaH CIICHApUINIepiH Taijay cajaHbl TpaHc(OopMalusiay KapKbIHBIHAA, OHBIH
TYPaKTBUIBIK JEHreiiHae >koHe jkahaHIBIK KIMMATTBIK CBhIH-TETeypiHaepre OediMaeny
KaOlJeTiHIe alTapibIKTal ailbipMalIbLIbIKTap el KepceTeni. CrueHapuiliepiiH opKaniChICh 1K1
MHCTUTYLIMOHAIJIBIK MYMKIHIIKTEpAl /€, CBHIPTKbl peTTeylIl IIeKTeylepli 1€ KOpCeTeTiH
HDKOHOMHKAJIBIK ~ JKOHE OKOJOTHSUIBIK  TapaMeTpiiepIiH TYWICKeH KepiHzeri Oanama
TPAEKTOPUSHBI MOJIEIBCH/II.

AFBIMIaFBl  TEXHOJIOTHSUIBIK — JKOHE  MHCTHTYIMOHAIIBIK — TOCUIIEpHi — caKrayFa
HETI37eIreH WHEPIUSUIBIK CIEHAPHH JKOJOTHSUIBIK KAHFBIPTYABIH IIEKTEYTl KapKbIHBIMEH
cUmaTTanagbl. OHAIPICTIK KyaTTBUIBIK I€H SKCHOPTTHIK Oarnapiay/iblH CaJbICThIpMAaIbl
TYpaKThUIbIFbIHA KapamacTaH, Oy MapHUKTIK ra3fap MIbIFapbIHIbUIAPBIHBIH ©CYyIHE >KoHE
TpaHCIICKAPAIBIK PETTEYIiH KyIlerol KarmaipiHna (aram aitkanma, EO-maret CBAM
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MEXaHHM3Mi) CaJlaHBIH XaJIbIKApPAJIBIK Oocekere KaOUISTTUNrIHIH TeMeHJeyiHe okeneni. Taza
TEXHOJIOTUSUIAPFA JKYWEeTl WHBECTUIUSUIAPIBIH O0JIMaybl SKCIIOPTKA CATBIKTBHIK KYKTEME MEH
TEXHOJIOTHSUTBIK apTTa Ky KayIliH apTThIPaIbl.
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6 cypet - KazakctaHHbIH MeTa/UTyprusi casachbiHaarbl ESG-MakcaTTapbl MEH CTPATErHsIIBIK TOYCKEIACD
apachIH/IaFbI ©3apa OaiiIaHbICTaAPIBIH JKbLTY KapTachl

Eckepty: aBTOpIap ecenrerexn
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Eckepty: aBTOpnap ecenterexn

Oprama KacbUl  CIEHapuil  SHEPrusiHbl  YHEeMJEHTIH  >kaOJbIKKa  HYKTEJIK
WHBECTULIUSIIAD, OHIIpicTepAl UUPIaHIBIPY KOHE JKAaHFBIPTY apkbulbl KimmarThik
OacTamanapipl imIiHapa icke achIpynbsl Ke3neilni. byn Tpaekropus eHIMHIH KeMipTeri
KAapKbIHBUIBIFBIHBIH ~ IIEKTEYIl TeMeHJeyiH, coHnaii-ax ESG mnpunuunrepin 0Oackapy
ToXipuOeciHe imriHapa OipiKTipyal KamTamachl3 ereni. Anaiija, TepeH WHCTUTYLHOHAJIBIK
KaliTa KYPYChI3 JKOHE XaJbIKapaJbIK <OKAaChUD» KapiKbIFa KOJ JKETKI3YyCi3 OYJI KYII-KIrepIiH
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acepl (pparMeHTTI *oHe >kahaHIBIK OekapOoHW3alus >kargaiibinaa KazakcTaHHBIH TYpaKThI
OpHAJIACYHI YIIIiH JKETKLTIKCI3 OOJIBIN Kaia Oepeti.

KimmatTeik OefiiMzeny cieHapuiii TpanchopMallMsHbIH y3aK Mep3iMIi TMaijiackiHa
OaFBITTANIFAaH €H TEHAECTIPUITEH KOHE MPOTrPECCUBTI MOAETBII KopceTeni. Ol KoMIPTEKTI ycTay
)koHe cakray TexHosorusuiapbiH (CCUS) konmjgaHa OTBHIPBIN, OHIIPICTIK KyaTTapAbl KEIIeH/I
XKaHFBIPTYAbl, ESG-MOHUTOPHHITIH aBTOMATTAHABIPBUIFAH JKYHENEPIH EHTI3y[l, <OKachUD)
o0asay canachlHAAFbl KY3bIPETTEPl JaMbITY/Ibl KoHE (PUCKAIBIK JKOHE WHCTUTYILIMOHAIIBIK
BIHTAIAHABIPY TYPiHAE O€JICeHIl MEMJICKETTIK KOJIAayabl ke3medmi. byn cuenapuit
IIBIFAPBIHABUIAPABIH,  alTapiIbIKTall TOMEHJIEYIHE, <« KachLl» JKETKi3y Ti30eri meHOepiHae
OKCHOPTTHIK ~ MYMKIHIIKTEPAIH KEHEIOIHE JKOHE CaJllaHblH PETTEYIN  ToyeKesaepre
TYPaKThUIBIFBIH HBIFAITYFa OKeNe/i.

CaspicTBIpMaIbl TaJIAAy aFbIMIAFBl AaMy BEKTOPBIHIA (MHEPUMSUIBIK CIEHApHiA) caia
CBIPTKBl HAPBIKTApAAFbl YJIECTIH JKOFATyblHA, PETTEyIli (hparMEeHTAIUSHBIH KYIICIOIHE >KOHE
MHBECTHIMSUIBIK TAIIBUTBIKKA Tal OOJybl MYMKiH €KeHiH kepcereni. KimuMaTTeik Oeitimaerny
MOJIENIl SKOJIOTHSUTIBIK KYKTEMEH1 a3aiiTy YIIiH FaHa e€MeC, COHBIMEH KaTap TEeXHOJIOTHSUIBIK
CepIiIic YIIiH, COHIal-aK KoMIPTEKTi OelTapan YKOHOMUKAHBIH TalallTapblHA COMKEC KEJIETiH
YKaHa HapBIKTHIK TayalllajiapAbl KAIBIITACTBIPY YIIIIH MYMKIHIIKTEp allabl.

Ocburaiiiia, CTPATeTHsUTBIK OACBhIMIBIK ©OHEPKACINTIK CasCaTThIH, WHHOBAIMSUIBIK
OENICEHIUTIKTIH KOHE KIMMATTBIK JKAyalKEpUIUTIKTIH CHHEPTUsChlHA HETI3[ENreH KINMaTKa
OeilimmenreH JaMy MOJENiHE Keulyre OarbITTanybl Kepek. Tek ochl jKarjaiima FraHa
KazakcTtanHbIH Kapa METaJUTyprHsiChl YITTHIK SKOHOMUKAIAFbl ©31HIH JKYHEJIK pejiH cakTarl,
»ahaHBIK HAPBIKTHIH KaHa apXUTEKTypachIiHa Oeiimerne anapl.

Kopbiteiabl.  Kyprisinren 3eprrey  KaszakcTaHHbIH — Kapa  MeTaJLTyprHsChIH
TpaHcpopMaIusUIayAbIH HEri3ri OarbITTapblH aHBIKTANl KaHa KoWMai, kahaHIbIK KIMMAaTThIK
TaNanTapAblH KYIIIEI0l KOHTEKCTIH/IE callaHbl JAMBITYIBIH SPTYPJIi CIIEHApHINIEpiHiH calgapblH
Oaramayra MyMKIHAIK Oepnai. HoTmxenep TypakThUIbIKKA, WHHOBAIMSFA >KOHE KIMMaTKa
Oelfimzientyre OarbITTalIFaH CTpaTeTrUsUIapAbIH MaiiiacblHa JOCTYPII OHAIPICTIK-DKOHOMHUKAIIBIK
MOJIEeTIBACP/l KailTa Kapay KaKETTLUIITIH pacTalIbl.

Cuenapuitnepi Tangay OHAIPICTIH aFbIMAAFbl  KYPBUIBIMBIH — CaKTail  OTBIPHII,
MHEPLUSIIBIK 5KOJI TPAHCIIEKApaJIbIK KeAEprijiep acleKTICIHAE 1€, UHBECTULMSIAp MEH OTKIZY
HapBIKTaphl VIIH >kahaHIbIK OocekenecTik MICHOEepiHAe € OTaHIBIK MEeTaJUTyprHsHBIH
CTPATETUSUIBIK OCAJIbIFbIHA OKETyl MYMKIH €KeHIH KepceTTi. JKyHeliK MHCTUTYyLHOHAIABIK
e3repicTepci3  SKOJOTHMSUIBIK ~ MOJCPHU3AIUSHBIH — KaJbIIThl KApKbIHBI  KeMipTeri  i3iH
JeKapOOHU3aluslay MEH a3alTyAblH KaKeTTl MapaMeTpiepiHe KO >KeTKi3yre MYMKIHJIIK
Oepmeiii.

Ocprran  opaif, ESG-karmpmarrapeiH O€NCEHII EHTI3yMi, <OKachUD» Ky3BIPETTEpIi
JIAMBITYJIbI JKOHE TYPAKThI KETKI3y Ti30€TiH KaJbIITacThIpY/Jbl KOCa alfaHJia, cajaHbl TepeH
TEXHOJIOTHSUTBIK JKOHE OaCKapyIIbUIBIK KalTa KYpYJbl KO3JACUTIH KIMMATTBHIK OCHiMIemnTimI
CIICHapUil YJIKeH oneyeTTi Kepcereni. bys Tocinm Kasipri 3aMaHfbl ChIH-TEreypiHJepre raHa
eMec, COHbIMEH Karap TepTiHIIl eHEpKICINTIK PEBOJIONMS MEH KIMMATTHIK OedTapam KyH
TopTiOl IIeHOEpiHe SKOHOMMKAJIBIK OCY/IH JKaHa CalachlH KaJbIITACTBIPYFa MYMKIHIIKTED
arabl.

TeopHsTbIK-o/liCHAMANIBIK ~ KOCTApJla KYMBIC TYPAaKTBUIBIK (DaKTOpIapbhlH ecKepe
OTBIPBIT, CATAIBIK TPaHCHOPMAMSIIAPABI CTPATETHSUIBIK MOJIENbCY OOWBIHINA FBHUIBIMA
a3ipiemenep/l TOJIBIKThIPaabl, COHIal-aK Oenrici3aik meH kahaHJblK KIMMAaTTBIK KaiTa Kypy
KafF/aibIHa 1aMy ClieHapuiliepin Oaranay KypaaaapblH KeHEHTyre bIKHai eTelli. 3epTTeyIiH
MPAKTUKAIBIK MaHBI3IBUIBIFEl  Y3aK MEP3IMJI TEPCIeKTHBaaa OJCeKere KaOlIeTTi KoHE
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SKOJIOTHSUIBIK ~ OarjapjaHfaH METAJUTyprHsl CallaChlH  KaJBIITACTBIPYFa BIKMNAT  E€TETiH
OHEPKACINTIK ’KOHE SKOJOTHSIIBIK CascaT OaFbITTapbIH HETi3/ey OOJbIN TaOblIa bl

Cananbl TOMEH KOMIPTEKTI OarbITKa KOlTipy OONBIHINA YCHIHBICTAp:

1) Cananplk KOMIIAHUSUIAPFA: SHEPrUsl TUIMAI KAOIBIKTApIbl CHII3y, €CKipreH
nemTepai xaHaprty, d5ekTp goransl nemtep (EAF), DRI skoHe cyteri TeXHOJOTHsUIApBIH
Kongany, ESG-ecenTinikTi €Hri3y; TYpaKTbl KETKi3y Ti30€riH NambITy; FBUIBIMH-3EPTTEY
YKOHE MHHOBAIUSIIBIK K00anapAbl Kap:KbUIaHIbIPY.

2) MemileKeTTiK OpraHjapra: IMApHUKTIK ra3fap IIbIFapbIHABLIAPHIH TOMEHJIETYTe
apHaJiFaH CTaHAAPTTap MEH KBOTANapAbl €HT13Y; «KAachUD» MHBECTHUIMSUIAPAbI CyOCHIUsNIAY;
KaJpiapAbl Jaspiay KOHE TYpPaKThl OHMIpicTi cepruduKarray >KyHeciH [ambITy;
CTpaTerusUIbIK CLIEHAPHIIIK MOJIETIBACY apKbUIbI Y3aK Mep3iMi xkocmapiay xyprizy; CBAM
YKOHE TPaHCIIEKAPAJIBIK TAIaNTapFa OeHiMIeny/ 1l KaMTaMachI3 €Ty.

Ocbl KemieHl mapanapiabl icke achlpy apKbuibl Ka3zakCTaHHBIH Kapa MeTaJLTyprusichl
KJIMMATTBIK TYPAKTBUIBIKKA, SKOHOMHKAIBIK Oocekere KaOUIeTTUTIKKE JKoHE kahaHIbIK
HAPBIKTHIH JKaHa TaJlanTapblHA COUKEC KEJIETIH TOMEH KOMIPTEKTi JaMy TPaeKTOPUSACHIHA TYyCe
anazpl. Tek ocbIHIai *KyHemi TOCUT apKbUIbI cala YIATTHIK SKOHOMUKAIAFbl ©3 MaHbI3BIH CaKTall,
WHAYCTPUSIIBIK OCYIIH HEri3ri ApaiBepi >KOHE YITTHIK SKOHOMUKAIBIK KayiNCI3MIKTIH Kemii
PETiHJIE KbI3MET €T aJIaIbl.
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MODELING SCENARIOS FOR THE DEVELOPMENT OF THE FERROUS METALLURGY
INDUSTRY UNTIL 2035, TAKING INTO ACCOUNT GLOBAL CLIMATE INITIATIVES

T.S. Tazhibayev!, A.M. Yessirkepova'*, 1.S. Polezhaeva', M.T.Kalmenova?

IM.Auezov South Kazakhstan University, Shymkent, Kazakhstan
2Zhetysu University named after I. Zhansugurov, Taldykorgan, Kazakhstan

Summary. Ferrous metallurgy remains one of the most environmentally vulnerable industrial sectors in
the context of the climatic transformation of the global economy. The tightening of international standards requires
a revision of traditional development models, taking into account climate initiatives and cross-border regulation. In
the Republic of Kazakhstan, where metallurgy plays a key role in exports and industry, this poses serious
institutional and technological challenges. The high carbon intensity of products aimed at the EU market increases
the risks of declining competitiveness. In this regard, the transition to low-carbon technologies, the introduction of
MRV systems, as well as the implementation of energy efficiency programs as the basis for adaptation to new
conditions is of particular relevance.

Keywords: ferrous metallurgy, carbon intensity, CO: emissions, low carbon economy, cross-border
carbon regulation (CBAM), climate agenda; energy intensity, environmental risks, regulatory mechanisms.

MOJEJUPOBAHUE CLIEHAPUEB PA3BUTHUSI OTPACJIM YEPHOM METAJLTYPTUH JIO 2035
TI'OJIA C YUYETOM I'VIOBAJIBHBIX KJIMMATUYECKUX UHUIIUATUB

T. C. Taxcubaes*, A. M. Ecupxenoea**, U.C. Ilonexncaesa', M. T. Kanvmenoea®

YOoicno-Kasaxcmanckuii yuusepcumem um. O. Ayazosa, Lllvivxenm, Kaszaxcman
2Kempwicyckuii ynueepcumem um. M. Kancyzypoea, Tanovikopean, Kazaxcman

Pesrome. Yépnas memannypeusi 8 yCloGUsX KIUMAMUYECKOU MPanchopmayuu 2no0antbHou IKOHOMUKU
ocmaémess  0OHUM U3 Hauboiee IKONOSUHECKU — VA3GUMBIX NPOMBIULIEHHbIX —CeKMopos.  Yocecmouenue
MEJHCOVHAPOOHBIX CMAHOApmMo8 mpedyem nepecMompa mpaouyuoHHbIX MOoOenel pazeumus, ¢ Yuémom
KAUMAMUYECKUX UHUYUAMUE U MPAHCSPAHUYHO20 pezyauposanusi. B Pecnybiuxe Kaszaxcman, 20e memannypeust
uzpaem Kuoyesyio poib 6 IKCHOpme U NPOMbIUIEHHOCIU, 90 (popmupyem cepbé3nvle UHCIMUMYYUOHATbHbLE U
MexHOIo2UYeCKUe 8bl306bl. Bvicokas yenepodoémxocms npooykyuu, opuenmuposantoti ha puinok EC, ycumusaem
PUCKU CHUIICEHUST KOHKYPEHMOCROCOOHOCMU. B cés3u ¢ smum 0cobyro axmyanbHocms npuobpemaem nepexoo K
HU3KOY2IEPOOHbIM — MEXHONo2UM, — 6HeopeHue  cucmem MRV, a makdce peanuzayusi  npocpamm
9HEP2OIPPEKMUBHOCTNU KAK OCHO8 A0ANMAYUU K HOBbIM YCILOGUSIM.

Kniouesvle cnoea: uépnas memannypeus, yenepodoémxocmo, 6viopoctt CO: — HU3KOY2nepoOHas.
9KOHOMUKA, MpaHcepanuunoe yerepoonoe pezyruposanue (CBAM), knumamuyeckas nosecmxa, 3Hep2oEMKOCHb,
9KONO2UYECKUE PUCKU, PECYISAMOPHBIE MEXAHUIMDL.
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