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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«Xanplk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesunenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H =19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimagacteipsuiran npogeccop, Haszapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachHBIH ¥IJITTHIK FRUTBIM akagemusicey PKB, 2024
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBernHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanbHas akanemus Hayk Pecryonuku Kazaxcrany, 2024
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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Abstract. Black-shale gold ore deposits have enormous reserves of hard-to-
recover gold. Thus, in Russia the predominant part of ledge gold reserves was found
in deposits of carbonaceous-terrigenous complexes. These deposits are represented
by sites of varying scale, from small to unique ones (Olympiada, Nezhdaninskoye,
Natalkinskoye, Mayskoye, Sovetskoye in Russia; Muruntau, Kokpatas, Zarmitan,
Daugyztau, Amantaitau in Uzbekistan; Bakyrchik in Kazakhstan; Chore in
Tajikistan; and Kumtor in Kyrgyzstan; Maser Lode in the United States; Bendigo,
Olympic Dam in Australia). The Bakyrchik deposit is located in the Kyzyl latitudinal
strike contortion zone that cuts across the main structures of the Kalba region.
The ore-hosting carbonaceous shale, mudstones, siltstones and sandstones are
placed in a thin-rhythmic interbedded Bukon’ suite of Middle Carboniferous age.
The deposit was conditioned by collision zones. The rocks are intensely foliated,
containing carbonaceous matter and sulphides (up to 5—10 %). Siltstones are most
rich in gold-bearing sulphides (pyrite and arsenopyrite) and contain 0.2-0.4 %
carbonaceous material in the presence of carbonate material. The ore bodies are
represented by a system of cumulative mineralised zones of considerable thickness

79



ISSN 2224-5227 2. 2024

(up to 20 m). Ore composition: pyrite, arsenopyrite, antimonite, gold, marcasite,
chalcopyrite, pyrrhotite, faint ores (tennantite and tetrahedrite), galena, sphalerite,
cinnabar, native silver, quartz, carbonates. Pyrite of pentagon dodecahedral habitus
and needle-shaped arsenopyrite are gold-bearing. The mineralization of complex
polygenic nature with multiple transformation of syngenetic sedimentary gold-
bearing material in the near-fault zone of dislocation-thermal metamorphism
belongs to the type of mineralized zones of the gold-sulphide type.
Keywords: gold, deposit, carbonaceous-terrigenous, collision zones
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AnHoranusi. Kapa takratac THNTI aiTbIH KEH OPBIHAAPHI OHIIPYl KHBIH
QJITBIHHBIH OpacaH 30p KopiapbiHa ue. Mpicansl, Peceiine Tynki KbIHBICTapAaFbl
QITBIH KOPBIHBIH OachbIM O0elliri KeMIpTeKTi-TeppUreH1i KeIlIeHJeperi KeH
OpBIHJAPBIH/IA OPHATIACKaH. byt KeH OpbIHAapHI KillliIeH Oipereiire AeiiHri op TypaIi
MacmTa0Tarsl HblcangapMeH ycoiabuiral (Peceiine Onuvnuana, Hesxxnanunckoe,
Harankunackoe, Maiickoe, Coerckoe; ©O30ekcranga MypriaTay, Kexmarac,
3apmutan, Jlayreizray, Amanraiitay; Kazakcranma bakeipmibik; Toxikcranma
Yope; Keipreizctanna Kymrop; AKIL-ta Macep Jlox; ABcrpamuana OnuMiuk
oM, bennuro). bakpipiibik keH opHBI Kantba aiiMaFbIHBIH HET13T1 KYPBUIBIMIapBIH
OeJieTiH eHIIK CO3bUTBIMAArsl KpI3bIT sKaHIIBUTY aliMarbiHAa OpHanackaH. Opraia
KapOOH ’KacTbl OyKOHb CBUTACHIHBIH KEHCHIMBICTHIPYIIBI KOMIPTEKKYPaM/Ibl
TaKraracrap, ca3racrap, aJeBpOJIMTTEp MEH KyMTacTap >KyKapuTMIi Kabarracya.
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Ken opHbl koymm3us aiiMakTapbl jKaraaiblHIA Taina O0onael. Tay KbIHBICTApHI
KapKBIH/BI KIKTEJIeH, KypaMblHAa KeMIpTeKTi 3aT neH cyinbpuarep 6ap (5—10 %
neitin). Kypambiana anTeiabl Oap cynbhuarepre (KomdenaH XoHE apCEHOIHPHT)
€H KaHbIKKAHIApbl OOJBIN KapOOHATTBI MaTepUasIIblH KaThICybIMEH KeMipTeri
memuepi 0,2-0,4 % aneBponutTep TaObanel. Ken npeHenepi adTapibIKTai
KaNbIHABIFBl Oap (20 M-Te jaeliH) Kyaucaropi3ii MUHepalJaHFaH aiMakrap
XKYHeciHeH KypbulraH. PynanmapaplH Kypambl: MHPHT, apCEHONMPHUT, aHTUMOHMT,
QJITBIH, MapKa3uT, XaJIbKOIUPUT, MUPPOTUH, KYHTIPT KeHIep (TCHHAHTUT >KOHE
TETPadIPHT), TAJCHUT, CalepuT, KHHOBapb, cad Kymic, KBapil, KapOoHarTap.
[lenraronoaexkasapiik rabUTyCTarbl MUPHUT KOHE MHENI apCEHOMUPHUT aJIThIH/bI
Oonbin Tabbutansl. KennenymiH TaOuFaThl KYpHeni, MOJUTeH I, JUCIOKAINSITBIK-
TepMaygbl  METaMOP(QU3MHIH JKapbUIbIMMaHbl —aiMarblHOa CHHI'CHETHKAJIBIK
CeITMMEHTOTCHAl aNTBIHIBl MaTEePUAIbIH KOIl PEeTTiK e3repyiMeH OalIaHBbICTHI,
AJITBIH-CYIb()UATI MUHEpAIaHy aiiMaKTapbl TUITIHE JKaTa bl

Tyiiin ce3nep: anTbIH, KEH OPHBI, KOMIPTEKTI-TePPUTeH1, KOJITH3HS allMaKTapbl
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AHHOTa].lI/Iﬂ. 3OJ'IOTOpy,I[HLI€ MCCTOPOXIACHUS YCPHOCIAHIICBOIO THUIIA o0ma-
AAr0T KOJIOCCAJIbHBIMU 3ariacaMiu TPYAHOU3BJIICKACMOTI'O 30J10TA. Tak B Poccun mnpe-
06.]'[3,[[3}0]]_[35[ 4acCTb 3al1aCOB KOPCHHOTO 30JI0Ta HAaXOAUTCA B MCCTOPOKIACHHUAX
YITICPOAUCTO-TCPPUTCHHBIX KOMIIJICKCOB. DT MCCTOPOXACHUA TMPCACTABIICHbBI
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00BEKTaMH PA3IMYHOTO MaciTaba — OT MENKHX JI0 YHUKanbHbIX (OnmMmmnuana,
Hexnanmackoe, Haramkmackoe, Maiickoe, Coerckoe B Poccuu; MypyHTay,
Koknarac, 3apmutan, llayrei3ray, Amanraiitay B Y30ekucraHe, bakwpipuuk B
Kazaxcrane; Yope B Tamkukucrane; Kymrop B Kupruscrane; Masep Jlon B CIIA;
bennuro, Omumnuk [Ipm B ABCTpanun).

Mectopoxnenne bakpipunk HaxomuTcs: B KbI3bUTOBCKOI 30HE CMSTHS IIHUPOT-
HOTO MIPOCTUPAHUS, CEKyIIei 0CHOBHbIE CTPYKTyphl KanOuHckoro perrnona. Pymno-
BMEIIAIOLIUE YTIIEPOJCOACPKALIUE CIAHLIbI, APTUILTUTBL, aICBPOIUTHI U IECYAHUKU
B TOHKOPUTMHUYHOM TI€pECIanBaHUN OyKOHBCKOM CBUTHI CPETHEKAMEHHOYTOIHLHOTO
Bo3pacTa. MecTtopokaeHne 00pa3oBajoch B YCIOBUSAX 30H KoJUTM3HHU. [lopomst
WHTEHCHBHO PAaCCIIAHIIOBAaHBI, COAEP)KAT YIIIEPOAHNCTOE BEIIECTBO WU CYIb(OUIBI
(mo 5-10 %). HanbGonee HachIIeHBI 30JIOTOHOCHBIMH CyIbQuaamMu (MUPUTOM U
apPCEHOTIMPHUTOM) aJIEBPOIIUTHI C CONlepKaHueM yrinepoaucroro Bemectsa 0,2—0,4
% Tpu HaTMYUHU KapOOHATHOTO Marepuaia. PynHble Tena npencTaBiIeHbl CUCTEMO
KyJIUCOOOpa3HbIX MUHEPAIM30BAHHBIX 30H 3HAYUTEIBHON MomHOCTH (70 20 M).
CocraB pya: THUpPUT, apCEHOMPHUT, AHTUMOHHUT, 30JI0TO, MapPKa3UT, XaJbKOMTUPHUT,
MUPPOTHH, ONEKIble pyAbl (TEHHAHTUT M TETPAdIpHT), TaJCHUT, Cchalepwur,
KHHOBapb, CAMOPOIHOE cepedpo, KBapIl, KapOOHAThl. 30JI0TOHOCHBIMH SIBIISTFOTCS
MUPUT TCHTArOHAOACKASAPUUCCKOTO ra6HTyca W HTOJILYATHIN ApPCCHONNPUT.
OpyneHeHne cI0KHOW TTOJIMTEHHOM MTPUPO/IBI C MHOTOKPATHBIM MTPpeoOpa3oBaHueM
CHHTE€HETHYECKOTO  CEAMMEHTOTEHHOTO  30JI0OTOHOCHOTO — Marepuaia B
MPUPa3TOMHON 30HE JAUCIOKAIMOHHO-TEPMAJIbHOTO MeTaMOp(H3Ma, OTHOCUTCS K
TUITy MAHEPAIN30BAHHBIX 30H 30JI0TO-CYAb(UIHOTO THTIA.

KuaroueBble cioBa: 30510TO, MECTOPOXAEHHUE, YITIEPOIAUCTO-TEPPUTEHHBIMN,
30HBI KOJUTU3HU

Introduction

The Bakyrchik ore district is located within the West Kalba gold ore belt,
which in geodynamic plan represents an ensimatic collisional zone (fig.1). The
structure of the complex is dominated by carbonaceous-terrigenous formations
(marine and terrestrial molasse), which served as the lithogeochemical basis for
subsequent metamorphic processes, including dynamometamorphic ones, that led
to formation of commercial gold-carbonaceous-sulphide deposits of the Bakyrchik
type (Zhautikov, 2003).

The predominant part of the carbonaceous-terrigenous complex are marine
molasse deposits (C,s-C,b) 2,000-4,500 m thick. In terms of their carbon content
(COrg = 0.3-2.1 %), they are low-carbonaceous rocks. Above, the marine molasse
is replaced by high-carbonaceous terrestrial molasse dominated by gray-coloured
argillaceous-sandstone and fluviolimnitic high-carbonaceous black shale lithofacies
with scattered organic matter of sapropel and plant-detrital nature and C__ from 0.3-
0.6 % to 14.5 %, averaging 0.96 %. Widely developed are lenses and interlayers of
hard coal, contractions of siderite-chamosite bog ores, phosphate-bearing nodules,
horizons and lenses of various-grained sediments of suspension flows and caving
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breccias of swelling with "nubbles" of black siltstones. In ore zones, carbonaceous
matter is developed in the form of blind microveins, impregnations and small
nests. L.G. Marchenko notes that crushed zones contain crumpled, flaky rocks and
quartz-carbonaceous breccias enriched with gold-bearing pyrite. In these breccias,
monomineral segregations of carbonaceous matter corresponding to shungite were
identified. A.V. Vesselov, in accordance with results of thermographic studies,
attributes the carbonaceous matter of the host rocks to the anthraxolite group.

Materials and methods

Most researchers of the Kalba region deny the direct correlation between gold
and Corer Their positive correlation is observed only in the interval of Coe from 0.2 to
1.5 % with gold concentrations not exceeding hundreds of milligrams per tonne. At
the same time, in the Kalba gold deposits noted are significant amount of migrated
carbonaceous matter, its wide participation in metamorphogenic-hydrothermal
processes and presence of above-ore halos in the form of quartz-carbon "cape"
(Umarbekova, 2017).

the Irtysh Depressio

the Zaisan Depression

| | o | ls -4 | ls 4 L7 [C2e.s [s ]9

Fig. 1 - The geodynamic position of the Bakyrchik deposit

1 - ensialic collision zones; 2 - ensimatic collision zones; 3 - carbon island
arc terranes; 4 - ultramafic intrusions (sutura of the collision zone); 5 - zones of
tectonized ophiolites; 6 - boundaries of the collision zone (a) and blocks on different
bases (b); 7 - other geological boundaries; 8 - gold deposits and occurrences; 9 -
most important gold-mining centres: 1 - Suzdal, 2 - Mukur, 3 - Bakyrchik, 4 -
Akzhal-Bokon, 5 - Balajal, 6 - Zhumba, 7 - Kuludjun.
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In West Kalba, magmatic processes are widely manifested. Many researchers
(A.M.Mysnik et al.) connect them paragenetically to many vein fields placed in
over- and near-intrusive zones (Zhumba, Kulujun, Laily, Sentas) or directly within
ledges of small granitoid massifs, where they are represented by gold-beresitic
mineral type (Balajal) in the root part of the ore column. According to A.M. Mysnik,
such deposits are dispersed throughout the section of carbonaceous-terrigenous
formations, but most often occur at four stratolevels: Late Visean (Akzhal, Northern
Ashaly), Early Serpukhov (Sentas, Zhumba, Terekty), Late Serpukhov (Kulujun,
Laily) and Middle Carboniferous (Espe) (Narseev et al., 2001).

Despite the large number of quartz-veined and berezite deposits associated with
these intrusions, they contain no more than 8-12% of the reported gold reserves,
and researchers' opinions regarding their genesis are ambiguous. Most likely, they
belong to the category of regenerated deposits and, unlike vein-impregnated ores,
contain free gold associated with sulphides of polymetals and antimony.

Results

The main gold reserves of the West Kalba collisional zone are concentrated in
non-intrusive deposits, a typical representative of which is the Bakyrchik deposit,
which together with similar and structurally related objects of Bolshevik, Shalabay,
Kholodny Klyuch, Promezhutochnoye, Gluboky Log, Sarbas form a single ore field.
Their placement is controlled by the latitudinally oriented Kyzyl thrust-contortion
zone at its junction with the West-Kalba and North-East faults. The length of the
ore field along the Kyzyl thrust zone exceeds 15 km (fig. 2).

‘\\ £
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Fig. 2. Geological map of the Bakyrchik deposit
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1. Quaternary formations not dissected. Loam, sandy loam with gravel, pebbles,
sand, boulders-pebbles, sands. 2. Carboniferous system, middle division: 2. Bukon
suite. 3. Sandstones, conglomerates, gravelites, clay shales, siltstones. Lower
division, Serpukhov stage: 4. the Kalba suite, upper subsuite. Carbonaceous-clayey
shales, interlayers of polymictic sandstones, rare lenses of pelitomorphs; 4. the
Kalba suite, lower subsuite. 5. Polymictic and oligomictic sandstones, interlayers
and lenses of carbonaceous-clay shales, siltstones, single lenses of siliceous
shales and limestones; 5. Viseian stage. Arkalyk suite, siliceous, siliceous-clayey,
carbonaceous-clayey schists, siltstones, reefogenic limestones, sandstones, jasper;
diabase porphyrites, tuff conglomerates, tuff-sandstones; Delbeget complex:
6. small-grained porphyritic biotite granites; Konush complex: 7. small- and
medium-grained biotite granites and plagiogranites: 8. small- and medium-grained
hornblende diorites; 9. argillites and clay shales; 10. sandstones; 11. limestones; 12.
Kyzyl contortion zone; 13. faults, overlain Quaternary deposits; 14. deep faults; 15.
large gold deposits; 16. small and gold ore occurrences.

The main ore-localising structure, the Kyzyl zone, is traced to a depth down
to 3 km from the surface (5.0-5.5 km in dip) with an average dip angle of 35-40°
to the north, according to seismic survey data. The thickness of the zone at the
surface varies from 15-30 m to 300 m. It is characterised by the occurrence of
plastic dislocations in its soil and brittle dislocations in its roof.

The Bakyrchik ore field covers an area of about 3,500 km?. It consists of several
structurally connected sections. From west to east, the following sections are
located sequentially: West Bolshevik, Bolshevik, Chalobay and Kholodny Klyuch
united under the common name the "Bolshevik deposit": the sites of Bakyrchik,
Intermediate, Gluboky Log are attributed to the "Bakyrchik deposit"; sites of
Zagadka, Karmen, Sarbas are independent (Marchenko et al., 2011).

The ore field is characterised by a heterogeneous block structure and a varying
vertical range of constituent gold deposits. Distribution of ore bodies and ore areas
in the plane of the ore-bearing zone is bundle-like, within bundles it is fan-like (fig.
3). Deposits of central and eastern parts of the Kyzyl zone (Bakyrchik, Zagadka,
Promezhutochnoye, Gluboky Log) form a single bundle of ore deposits, opening
to the surface. The ore body no.1 (Bakyrchik deposit proper), located in the axial
part of the bundle, has minimum level of erosional cut (thickness of eroded part is
estimated at 300-600 m), and its vertical range, taking into account reconstruction
of the ore bundle and mineralogical and geochemical zoning, is estimated at 2.0—
2.5 km. The Zagadka deposit (ore body no.12), located on the west flank of the
ore bundle, is characterised by a medium level of erosional cut, with a predicted
vertical range of 1.5 km. The eastern flank deposits (Promezhutochnoye, Gluboky
Log) have a deeper erosional cut with a vertical range of 1.0-1.5 km. A second
similar bundle is traced in the west part of the Kyzyl zone. In the axial part of this
bundle is the Bolshevik deposit. According to some researchers, the gold value of
this ore object should correspond to that of the Bakyrchik deposit (Umarbekova et
al., 2021).
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Fig. 3. The lowering of ore bodies along the dip of the ore-bearing Kyzyl thrust zone and lines

intersecting with folded ductile faults: a) the geological-geophysical map, b) sections

1 - Kyzyl contortion zone C3; 2 - siltstone-conglomerate-sandstone deposits
C1s2-C2m; 3 - Aganakty suite Clsl - clayey sandstones and siltstones; 4 -
Opanov suite Clv - siliceous siltstones, phthanites, sandstones, limestones; 5 -
Karabai volcanogenic-siliceous suite D3fm2-C1t - basalts, tuffs, phthanites; 6-7
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- granodiorite-plagiogranite intrusions C3-P1: 6 - coming to the surface, 7 - latent
(according to geophysical data): 8-10 - dikes: 8 - plagiogranite-porphyries, 9 -
diorite and trachyandesite porphyries, 10 - diabase porphyries; 11 - discontinuities;
12 - isolines of fault planes (km) according to RM seismic data; 13 - ductile faults;
14-15 - deposits and ore occurrences: 14 - carbonaceous-gold-sulphide, 15 - gold-
quartz-vain; 16 - ore bodies and their projections on horizontal plane; 17 - gold-
bearing carbonaceous-argillitic-aleurolitic deposits intensively dislocated in thrust
zone; 18 - cornification.

In total, more than 70 ore bodies are known within the ore-structure (Kyzyl
contortion zone) of the ore field: 35 deposits with average gold grade of 8-10 g/t
were explored at depths of 160-200 m and up to 1000-2000 m (by dipping). The
largest is the Bakyrchik ore body no.1, which on the surface is traced for 170 m, and
on different horizons for to 200-500 m without noticeable decrease in thickness with
depth. It is traced dipping down to 700 m, and no thinning to depth was identified.
The shape of the ore body is very complex, with a large swell in the central part,
sometimes with cramps and branching on flanks. Maximum thickness of the body
is 32.8 m. Gold grade varies from 0.2 to 60 g/t, with the highest average grade in
countable blocks of up to 37.6 g/t (fig. 4).
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Fig. 4. The Bakyrchik deposit: diagramme of geological map and sections of ore bodies 12, 1.

87



ISSN 2224-5227 2. 2024

1. I-IV sub-assise of the lower sandy-siltstone substratum; 2. I-II1 sub-assise of
the upper sandy-siltstone substratum; 3 — the Kyzyl contortion zone; 4 - ore bodies;
5 - faults; 6 — dikes of acid (a) and intermediate (b) compositions.

Unlike other deposits of other formation types, all Bakyrchik golds are high-
grade (900-990) with Ag content ranging from 0.3 to 6.62 %. They are characterized
by constant presence of Ni of up to 3.3 %, as well as associations of native gold
with nickel mineralization (bunsenite, intermetallide AuNi, also observed are
inclusions of nickel arsenides in syngenetic pyrite).

However, the bulk (up to 70-90 %) of Au is contained in pyrite (46 to 350
g/t) and arsenopyrite (70 to 540 g/t) as rounded and irregular grains, dendrites,
dendrite-like and drop-shaped inclusions sized from 0.1 to 5 microns. This gold is
characterized by lower (827-907) resistivity, relatively high Ag content (up to 14.6
%) and constant Fe presence (up to 5.9 %). Free gold, associated with sulphides of
polymetals and antimony, is characterised by the presence of Ag and Cu.

In addition to pyrite and arsenopyrite of different generations, the ores contain
marcasite, galena, sphalerite, chalcopyrite, tennantite, less often pyrrhotite,
magnetite, and in late associations polysulphides and sulphosols (bournonite,
jemsonite, famatinite), cinnabar and native Ag, Sb. The presence of W, Mo, Bi
(Rafailovich, 2009) and elements of the platinum group (Pt, Os, Pd) has been
established. Sulphides and sulphosols of non-ferrous metals account for up to 2-2.5
% of ore concentrate (Matvienko, 1994).

Discussion

The industrial vein-impregnated gold-sulphide mineralization is formed in
two stages: sedimentogenic-early-diagenetic and tectonic-metamorphogenic
(Zhautikov,2003). Thefirstis formationofageochemically specialized carbonaceous-
terrigenous stratum enriched in carbonaceous matter, globular and metacolloid
pyrite, lenses of siderite and coals, and interlayers of layered sedimentogenic ores.
The formation is characterized by elevated clark concentrations of As, Mo, P and
C. Among the rocks, siderites and pyrite containing carbonaceous siltstones with
KKAu=15-100 are the most gold-bearing. According to V.N. Sorokin, diagenetic
pyrite with average metal content of 0.52 g/t (maximum 1.24 g/t) are gold-bearing.
Gold in rocks is mainly in the form of'its metastable forms (gold organic compounds,
gold adsorbed by carbonaceous and clayey matter, Fe and Mn hydroxides, colloidal
gold, as low-stable chloride, sulphide and hydrosulphide complexes, etc), capable
of migrating when subsequent processes are applied (fig.5).
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Fig. 5. The graphical model of the diagenesis of rhythmically-layered gold-bearing
carbonaceous-clay and carbonaceous-silt-pelitic sediments

The next tectonic-metamorphogenic phase is combined with the late-diagenetic-
catagenic transformation of poorly-lithified sediments. During this period, along
the cover-thrust faults occurs intense dynamometamorphism of ore-hosting rocks,
combined with regional metamorphism of carboniferous deposits of the whole
West Kalba metallogenic zone, with hydroplastic extrusion and flow of sulphide-
bearing pelites, their boudinage, brecciation and contortion (fig. 6).

KM
0 = '.

L& | [Gm], [Csel], (G5, [E¥s pimci, [Om.d, [BEMs
Bl B, (. (s

Fig. 6. Graphical model of the tectonic-metamorphogenic phase
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1 - Kyzyl contortion zone C3; 2 — Bukon’ conglomerate-sandy suite C2m; 3
- siltstone-sandy stratum Cl1s2-C2b; 4 - aganacty siltstone-sandy suite Clsl; 5
- opano argillit-limestone suite Clv; 6 - karabai basalt-siliceous-limestone suite
D3fm2-Cl1t; 7 - siltstones-pelitic sediments D3fm1-2; § - andesite-basalt-terrigene
sediments (D1-2); 9 - basement of oceanic type; 10 - andesite-basalt-siliceous-
terrigene formations €1-O2; 12- ultrabasites; 13- faults; 14 - Kizilov contortion
zone; 15 - gold ore deposits.

Conclusions

In general, the Kyzyl zone is characterized by a very complex structure with
the following structural zones (from the lying flank to the hanging flank), observed
in areas of greatest dislocations: 1) a subzone of cleavage flowing, flattening,
grinding, crimping and maximum rock dislocations (20—40 m); 2) a subzone of
boudinage and tectonic pellets (45-50 m); 3) a subzone of clastic crushing and
coarse boudinage (80—-150 m); 4) a subzone of block movements along brittle
fractures (50—-100 m). In general, most ore bodies of the deposit are represented by
a system of cumulative mineralized zones of complex ribbon- and flattened-pillar
shape, predominantly located in the hanging flank of the Kyzyl contortion zone, i.e.
in the brittle deformation zone.

REFERENCES

Marchenko L.G, Komashko L.V. (2011). The role of nanostructured particles and carbon films in
accumulation of precious metals on deposits «black shale» type / — National Academy of Sciences
of the Republic of Kazakhstan, Series of Geology and Technical Sciences. — 2011 (5). — Pp. 76-85.

Matvienko V.N. (1994). Tipomorfizm samorodnogo zolota, osobennosti uglerodistogo veshhestva
i kremnezema kak indikatory processov obrazovanija zolotorudnyh mestorozhdenij // Geologija
Kazahstana. — 1994. — N 6. — Pp. 31-52

Narseev V.A., Gostev Ju.V., Zaharov A.V. (2001). Bakyrchik (geologija, geohimija, orudinenie).
— M., —2001. — 174 p

Umarbekova Z.T. (2017). The bakyrchik deposit and views on the formation of the mineral deposits
in black shale beds// — News of the National Academy of Sciences of the Republic of Kazakhstan,
Series of Geology and Technical Sciences. — 2017, — 2(422). — Pp. 23-30. — ISSN:2224-5278E-
ISSN:2518-170X

Umarbekova Z.T., Dyusembayeva K.Sh., Ozdoev S.M., Gadeev R.R. (2021). The Bakyrshik
deposit’s gold mineralisation prospecting model. News of the National Academy of Sciences of the
Republic of Kazakhstan, Series of Geology and Technical Sciences, — 2021, — 4(448). — Pp. 99—
107. — https://doi.org/10.32014/2021.2518-170x.87

Rafailovich M.S. (2009). The large gold-sulphide deposit of Bakyrchik in Kazakhstan: geological
structure, prospecting model. Geology and Mineral Resources 4: — Pp. 31-38.

Zhautikov T.M., Fomichev V.I. (2003). Osobennosti formirovanija uglerodisto- zolotosul'fidnyh
mestorozhdenij Bakyrchikskogo rudnogo polja // Trudy 2 Mezhdunarodnoj nauchno-prakticheskoj
konferencii “Problemy rudnyh mestorozhdenij i povyshenija jeffektivnosti geologorazvedochnyh
rabot”. Tashkent, — 2003. — Pp. 167-168.

90



ISSN 2224-5227 1.2024

CONTENT

D.Zh. Artykbaev, K. Ibragimov, F.Kh. Aubakirova, M. Karatayev, E. Polat
RESEARCH AND LABORATORY METHODS FOR DETERMINING COARSE SOILS AT THE
EXPERIMENTAL SITE DURING THE CONSTRUCTION OF AN EARTH DAM.........ccccccuee..... 8

A. Abilgaziyeva, L. Shestoperova, S. Nursultanova, K. Kozhakhmet, S. Cherkesova
SOME ASPECTS OF GEOLOGICAL STUDY OF SUBSALT SEDIMENTS OF THE
SOUTHERN URAL-VOLGA INTERFLUVE OF THE CASPIAN BASIN.....c.cccoooeeinineiinneenne 24

L.I. Bosikov, R.V. Klyuev, N.V. Martyushev, M.A. Modina, E.V. Khekert

ANALYSIS OF THE QUALITY OF UNDERGROUND MINERAL WATERS

OF TERRIGENOUS DEPOSITS OF THE HAUTERIV-BARREMIAN AQUIFER

OF THE LOWER CRETACEOUS........ootiitiiitieieteteteeteete ettt sse et sessassaenas 36

K.A. Bisenov, T.Zh. Zhumagulov, P.A. Tanzharikov, A.T. Yerzhanova, K.A. Yerimbetov
TECHNOLOGY OF PREPARATION OF BRIQUETTED FUEL BASED
ON PRODUCTION WASTE ..ottt 48

P.S. Dmitriyev, I.A. Fomin, S.A. Teslenok, Zh.G. Berdenov, R.Z. Safarov
THE USE OF GEOINFORMATION SYSTEMS IN FORECASTING GULLY EROSION
ON THE TERRITORY OF THE NORTH KAZAKHSTAN REGION........cc.ccooiiiiieiiceeeeeee 65

G.Zh. Zholtaev, Z.T. Umarbekova, S.M. Ozdoev, Sh.D. Miniskul, A.T. Bakesheva
THE BAKYRCHIK GOLD-CARBONACEOUS-SULPHIDE DEPOSIT........ccccveeieieieieiereenne. 79

F.M. Issatayeva, G.M. Aubakirova, A.D. Mausymbaeva, R.K. Madysheva
EVALUATION OF THE EFFICIENCY OF DIGITAL SOLUTIONS IN
THE MINING SECTOR......ccuiiiiiiiininieicitne ettt ettt 91

V.A. Ismailov, A.S.Khusomiddinov, Sh.I.Yodgorov, E.M.Yadigarov, B.U.Aktamov, Sh.B.Avazov
SEISMIC MICROZONATION MAP OF THE TERRITORY OF
YANGI-ANDIJAN: METHODOLOGY AND RESULTS......cioiiieieieieieieieese e 114

Ye.V. Kikina, A.V. Sadchikov, A. Amangeldikyzy
STUDYING THE STRATIGRAPHY OF PORPHYROIDAL STRATA OF THE ZHOLSHOKY
MOUNTAINS AREA IN THE ATASSU-MOIYNTY WATERSHED.........ccccccccceuiiiiiiiiiiiins 131

M.Zh. Makhambetov, G.B. Toktaganova, G.I. Issayev, L.E. Yusupova, N.A. Akhmetov
ECOLOGICAL ASSESSMENT OF SOIL CONDITION IN ZHYLYOI DISTRICT
OF ATYRAU REGION......oiiiiiiieiiiieiciieeeneeeett ettt 146

B.A. Myrzakhmetov, T.A. Kuandykov, B.K. Mauletbekova, D.Y. Balgayev, J.B. Nurkas

MULTIFUNCTIONAL VALVE FOR THE ARRANGEMENT OF SUBMERSIBLE
DOWNHOLE PUMPS IN DOWNHOLE OIL PRODUCTION......ccccoccocininininirieicieieneneeee 156

S.R. Rasulov, H.G. Hasanov, A.N. Zeynalov
A NEW APPROACH TO EXTRACTING HARD-TO-RECOVER OIL RESERVES.................... 169

228



Reports of the Academy of Sciences of the Republic of Kazakhstan

A.U. Tabylov, O.G. Kikvidze, A.Z. Bukayeva, N.B. Suieuova, A.A. Yusupov
CONSTRUCTION OF MATHEMATICAL MODEL OF TECHNOLOGICAL INTERACTION
PROCESSES BETWEEN SEA AND REAR CONTAINER TERMINALS........cccccoeeviivrierierrenne. 183

N.S. Tagayev, N.S. Saidullayeva, S.Kh. Yakubov, K.Sh. Abdiramanova, A. Kalikulova
SOME FEATURES OF ASSESSMENT OF EFFECTIVE SCOPE OF TENSION INTENSITY
COEFFICIENT FOR CRACKS IN THE CORROSION ENVIRONMENT........c.ccceeverririrrrirennnns 197

N.S. Faiz, G.D. Turymbetova, N.P. Tokenov, K.Zh.S magulov, B.K.Nauryz

RESEARCH OF TERRITORIAL DATA IN THE ASSESSMENT OF THE CONSTRUCTION
AND COMMISSIONING OF THE SES ON THE EXAMPLE OF THE TURKESTAN

REGION ...ttt ettt ettt st e te e teeseese e st ess et e s e eseeseeseessessessensessessessasseeseeseessensensansens 205

K.T. Sherov, N.Zh. Karsakova, B.N. Absadykov, J.B. Toshov, M.R. Sikhimbayev

STUDYING THE EFFECT OF THE BORING BAR AMPLITUDE-FREQUENCY
CHARACTERISTICS ON THE ACCURACY OF MACHINING A LARGE-SIZED PART......... 217

229



Publication Ethics and Publication Malpractice in the journals of the
National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see http://
www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the work described has not been published previously (except in the form of an abstract or
as part of a published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.
com/postingpolicy), that it is not under consideration for publication elsewhere, that its publication
is approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in
any other language, including electronically without the written consent of the copyright-holder. In
particular, translations into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent
data, incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences
of the Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics
(COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://
publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by
the originality detection service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be
chosen in such a way that there is no conflict of interests with respect to the research, the authors and/
or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will
onh accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance
of a paper automatically implies the copyright transfer to the National Academy of sciences of the
Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will
monitor and safeguard publishing ethics.

[IpaBmita oopmiteHHs CTaThU TS MyONMKAIMKY B XKypHAJIC CMOTPETh Ha caiTe:
www:nauka-nanrk.kz
ISSN 2518-1483 (Online), ISSN 2224-5227 (Print)
http://reports-science.kz/index.php/en/archive

IMoxamucano B neuars 15.04.2024.
®opmar 60x88'/,. Bymara odcetnas. [Teuars - pusorpad.
15,0 m.n. Tupax 300. 3axa3 2.

POO «Hayuonanvnas akademus nayk PK» 050010,
Anmamul, yn. Illesuenxo, 28, m. 272-13-19





