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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




I Clarivate
Analytics

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.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPHI, mpodeccop, K.M. CaTnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
mupektops! (Anmarsl, Kazakcran) H=2

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMIAAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XnMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTHU U TEOIKOTOTUH M.
Y.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HAayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yanepcutera Hancn
(Haucu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosnornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMepUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [lpesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMUIbeBHY, TOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, UuctutyTr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppectionnieHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonorndecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapbaes yausepcuter (Hypcynras,
Kazaxcran) H=11

DOPATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H =28
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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

ZHOLTAEV 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

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Abstract. Rudny Altai is the oldest ore mining region of Kazakhstan, and polymetallic
ores have been mined for more than 300 years. The main problem of non-ferrous metals
mining and production at Rudny Altai and in Kazakhstan in general is that there are
no reserve deposits with active reserves in operating mining enterprise’s balance. This
jeopardizes further economic development of East Kazakhstan, where majority of
people work at mining and processing enterprises of the region. Investment potential of
Rudny Altai region was assessed with the use of basic geological, economic, and social
criteria. From geological point of view there are reliable prerequisites for identifying
big industrial facilities within the known ore fields, on the flanks and in deep levels
of the developed or suspended deposits of the region. Economic and social factors
have been considered taking into account special infrastructure for mining operations
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(autoroads, railways, energy complexes, operating mines and concentrators), labour
force and universities, governmental programs supporting geological prospecting and
exploration.

Keywords: Investment potential, criteria, deposits, complex ores (polymetals),
reserves, assessment
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Annoranus. Kenni Anrtait — O0yn KazakcTaHHBIH €H KoHE Tay-KeH OHipi, MyHJa
nojauMeTaiu1 KeHaepin exaipy 300 KbUigaH acTaM yakbpITTaH Oepi jKy3ere achIpbUIbII
keneni. Kasipri yakpitra Kazakcranma CUSKTBI KeHI1 AJTaiia TyCTI METalap bl OHIIPY
MeH eHIIPYAiH 0acThl MPoOIeMachl JKYMBIC iCTEN TYPFaH Tay-KeH KOCIMOPBIHAAPBIHBIH
OanaHceiHAa OesceHni Kopiapsl 0ap pe3epBTIK KeH OpPBIHAAPHIHBIH OoIMaybl OOJBII
TabbuTaAbl. byl XanbIKTHIH eadyip Oeiri eHipAiH Tay-KeH eHAIpY JKoHe KalTa eHIey
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KacinopeiHaapbiHga enoek ereTin Leirpic KazakcTaHHBIH OfaH opi SKOHOMHKAJBIK
JlaMybIHa COKKBI Oepeti. Heri3ri reoorusiiibik, 3KOHOMUKAIBIK, 9JICYMETTIiK OJIIIeMIeP I
maiianaHa OTBIPBIN, KeHAI AJTail OHIpiHIH HWHBECTULMAIBIK TapTHIMIBLIBIFBIH
Oaranmay oKypri3ingi. [eonorusiiblk TYpFBIAaH aiFaHaa, Oenrini KeH epicTepiHiH
nIerine, adMaKTbIH UTEPLUTiN KaTKaH HeMece KOHCEPBALMSUIAHFaH KeH OPBIHAAPbIHBIH
KanTaagapbl MEH TepeH TOpPH30HTTapbIHIAA ipi ©HEPKACINTIK OOBEKTiIepAl TaOyAblH
CEHIMJi anFbIapTTapsl 0ap. DKOHOMHUKAIBIK KOHE QJIEYMETTIK (hakTopiap Tay-KeH
KYMBICTapblH (2BTOMOOWIJIb SKOJAApbI, TEMIp KOJAAp, JHEPreTUKAIbIK KeUIeHIep,
KYMBIC icTen TYpFaH KeHiluTep, OaipiTy (abpukanapsl) HAIPY YIIIH apHaubl
WHPAKYPBUIBIMHBIH OOMYBI, )KYMBIC KYIIiHIH 9HE OHBI TOJNBIKTHIPY KO3iHIH OOIYHI,
TeONIOTHSUIBIK Oapiiay KYMBICTapblH KOJNJAyAblH MEMIIEKETTIK OarnapiaMasiapblHbIH
Oouysl (hakTici OOMBIHIIIA KapaIb.

Tyiiin ce3mep: MHBECTHUMSIIBIK TapTHIMIBUIBIK, ©NIIEMIEpP, KEH OpPBIHIAPEL,
noJuMeTaNaap, Kopuap, 6aranay
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AnHoTamms. Pyaueiii Anrail — 310 crapeiimnii ropHopyaHbIi pernoH Ka3zaxcrana,
Jn00bIYa TONMMMETAJUIMYeCKUX PyA 37ech ocyliecTBiseTcs yxe Oonmee 300 ner. K
HACTOALIEMY BpPEMEHHM IJaBHOH mMpoOiaeMoil OOOBMM M TMPOU3BOACTBA ILIBETHBIX
MeTtaisioB Ha PynHoMm Antae, kak u B Kasaxctane B 1esioM, ABISIETCSI OTCYTCTBUE
PE3epBHBIX MECTOPOXKIACHWH € aKTHBHBIMU 3allacaMd Ha OanaHce IeHCTBYIOLIMX
TOPHOPYAHBIX MPEANpUATHIl. DTO CTAaBUT MO yAap JanbHEHIIee 3KOHOMUYECKOe
paszButue Bocroka Kazaxcrana, 3HaunTeNbHas 4acThb HAcCEJIEHUE KOTOPOTO TPYAWUTCS
Ha TOPHONOOBIBAIOIINX M MepepadaThIBAIOIINX MpeAnpHusITusx peruoHa. [IposeneHa
OLICHKa HHBECTUIMOHHOW IMpHBIEKaTeabHOCTH PyaHo-AnTalickoro pervoHa c
HCIIOJIb30BAHUEM OCHOBHBIX I€0JI0TMUECKHUX, SKOHOMHUECKUX, COLIMATIbHBIX KPUTEPHEB.
C reonorn4eckoll TOYKH 3pEHUSI UMEIOTCS TOCTOBEPHBIE NPEANOCHUIKA OOHAPYKEHNUS
KPYITHBIX IPOMBILIIEHHBIX OOBEKTOB B IIPEAeIax U3BECTHBIX PYAHBIX MMOJIEH, Ha (iaHrax
U TITyOOKHUX TOPU30HTAX pa3padaThiBaeMbIX HIIM 3aKOHCEPBUPOBAHHBIX MECTOPOKACHHUH
peruoHa. JKOHOMUYECKHE U COLMAIbHBIE (PaKTOPbI PACCMOTPEHBI MO (hakTy HaTHIus
crienualbHOH MHQPACTPYKTYpHl AJISl MPOM3BOACTBA TOPHBIX paboT (aBTOMOOHMIIBHBIX
JIOpOT, KENE3HBIX JOpPOI, 3HEPreTMYECKUX KOMIUIEKCOB, AECWCTBYIOIIUX PYIHHUKOB,
oboratutenbHbIX (adpuk), Hamuuue pabodeld CHIIBI U UCTOYHHMKA €€ BOCIOIHEHHS,
HaJIM4YHE TOCYAapCTBEHHBIX MPOTPaMM MOAIEPKKHU Te0I0OTOPa3BeJOUYHBIX paloT.

KaloueBble  cjoBa:  WMHBECTHIIMOHHAas  NPUBIEKATEIbHOCTb,  KPUTEPUH,
MECTOPOXKICHUS, TOJINMETAIIIBI, 3aachl, OIICHKa

Introduction

It is known that investor’s readiness to invest is greatly influenced by investment
potential of investment object. In this case way to represent the information about
investment potential object plays the key role. The more visual and available
information about opportunities and risks is, the easier it is for an investor to assess
its investment potential and to make well-considered investment decision. Working on
meso- and macro- levels investors often assess investment potential basing on certain
set of indicators of investment object development. Similar issues were considered in
the works of many authors (Litvinova, 2013; Egorova, 2007; Podshivalenko, 2010).

The goal of this article is to study factors influencing investment potential of Rudny
Altai region, its investment opportunities and risks. Usually by investment potential is
meant that “there are such conditions that influence investor’s preferences in choosing
this or that investment object” (Egorova, 2007). Thus, investment potential of the region
is integral characteristics of investment media that is formed on the basis of investment
potential assessment and investment risk of the region and reflecting subjective
perception of the region by a potential investor (Kotikov, 2008).

We consider that the basis for the method of geological structures investment
potential assessment is concept of subsurface use facilities complex study taking into
account geological prerequisites, economic benefit of facilities development, as well as
social and ecological situation in the region.

Geological compound is the main aspect and defines investor’s attitude towards
investment object. It is defined by many factors, the basic ones of them are the history
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of commercial development of the region, ore density (developed or worked out ore
deposits on the studied territory), geodynamic conditions for forming basic geological
structures of the region, regional and local search criteria etc. Promising areas and
facilities selected in the result of territory geological study are also of certain importance.

From economic point of view geological facilities potential is defined by the set
of indicators such as confirmed reserves or inferred resources of minerals, existing
infrastructure for mining production, available transportation routes, general economic
development of the region etc. (Egorova, 2007).

Social aspects can include population welfare levels in the region of investment
facilities location, the unemployment rate, available trained personnel etc.

Environmental conditions and ecological problems also play significant role in
assessment of geological facilities investment potential and define possible risks and
threats for further industrial development of the region (Podshivalenko, 2010).

This article represents the results of studying investment potential issues of Rudny
Altai geological structures that are based on the following information sources: statistic
data, scientific researches data, the results of authors’ expert findings.

The results of Rudny Altai investment potential assessment. History of the region
industrial development goes back more than three centuries. Rudny Altai metallogenic
belt is a big geologic structure that extends to Russia in north-west direction and to
China in south-east direction. Unique deposits of lead, zinc, copper, gold, silver and
other commercial components are concentrated here (Chekalin, 2013; Dyachkov,
2009, 2020). Orderly economic development of Rudny Altai was pre-defined by the
strategic program of USSR development that was worked out in 30-ies of the last
century. Stable regular increasing of investments into metals extraction was going on
during 80 years. In recent 10 years a lot of polymetallic deposits have been successfully
exploited and worked out, they include Shemonaikhinskoye, Jubileyno-Snegirevskoye,
Zyryanovskoye, Grehovskoye, Belousovskoye, Nikolaevskoye, Shubinskoye. Some
more big deposits will be developed by 2025-2040 (Maleyevskoye — Zyryanovsk ore
mining and concentrating plant, Orlovskoye - Zheskent mine, Tishinskoye, Ridder—
Sokolnoye — Leninogorsk ore mining and concentrating plant). These deposits can be
evaluated as significant for the economy of Kazakhstan as only Ridder—Sokolnoye
deposit produced more than 700 tons of gold for 200 years of exploitation excluding
lead, zinc, copper and other associated components. As a comparison, one of the biggest
gold deposits in the republic is Bakyrchik. It has reserves accounting 300 tons of gold.
The following deposits are actively developed at present and enable mining till 2035—
40: Artemyevskoye (polymetallic deposit), Novoleninogorskoye, Dolinnoye. There
are also reserved deposits (Chekmar, remaining reserves of Nikolaevskoye deposit,
Rulikhinskoye, Krasnoyarskoye and some other small deposits) that can’t compensate
for retired capacities of the worked out deposits and consequently mining sector will be
on the wane (Ganzhenko, 2018).

According to estimation of many specialists Rudny Altai will be completely worked
out in15-20 years. However, taking into account the history of Rudny Altai deposits
development, it can be supposed that polymetallic deposits that haven’t been opened
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still have potential. The example is the experience of China where a lot of geological
prospecting and exploration was completed on Rudny Altai extension (South Altai,
Xinjiang Uygur Autonomous Region).

The conducted research enabled China to create an extensive mineral raw material
base of complex ores, gold, rare and rare earth elements for ten years.

To assess geological aspects of Rudny Altai geological structures investment
potential, regional and local exploratory criteria of polymetallic mineralization were
studied.

One of the leading exploratory criteria of regional level is geodynamic conditions for
formation of basic geological structures.

According to geotectonic zoning Rudny Altai is comprised into Great Altai (GA)
geostructure that refers to the system of Central-Asian mobile belt. In accordance
with the common geodynamic evolution pattern of the Paleo-Asian Ocean, GA as a
single integrated structure was formed in Hercynian cycle in the process of Siberian and
Kazakhstan microcontinents collision and splicing on north-west flank of arched Altai-
Alshan mobile zone enveloping Siberian platform from south-west. The territory of
Great Altai is fault-bounded from north-west, the deep faults are Kara-Irtysh (in north-
east), Chingiz-Saur (in south west). Thus, Great Altai is separated from Gorny Altai and
Chingiz-Tarbagatai respectively (Safonova, 2014; Buslov, 2011).

Geological structures of Rudny Altai, Kalba-Narym, West Kalba and Zharma-
Saur are joined within Kazakhstan part of Great Altai and fault bounded from north-
west. They are differed by geodynamic development specifics, geologic structure, and
metallogeny.

Analysis of geologic and ore formations evolution of the considered region
(from Precambrian age till Cimmerian and Alpine Cycles) proves that processes of
mineralization and formation of non-ferrous, precious, rare metal and other minerals
commercial deposits were of different intensity in each ore belt and metallogenic
zones. They were considered as favorable regional exploratory criteria under certain
geodynamic conditions and regimes (Shcherba, 2000).

Raising issues of Altai geological structures investment potential assessment and
geological prospecting and exploration direction finding it is required to base on local
exploratory criteria and existing opinions on location of ore fields. The basis is structural
metallogenic zoning represented by Rudny Altai polymetallic belt. The belt is bounded
by Irtysh shear zone from south-west and North-East zone from north-east. This is the
main productive structure with deposits related to marine Devonian ore-bearing basalt-
rhyolite formation (D, — D, fr).

Beloubinsko-Sarymsaktinskaya zone is built up by volcanogenic and carbonate-
terrigenous Devonian rocks formed in coastal marine area. The zone comprises a range
of occurrences and small stratiform deposits (mainly lead deposits). The known lead-
zinc deposits on the border with this structure are Chekmar and Guslyakovskoye. In
nearest years it is recommended to carry on thematic work for forecasting assessment of
mineral-raw material base taking into account available and potential inferred resources
up to 1500 m deep.
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The three ore regions are identified in Rudny Altai zone, they are Priirtyshsky,
Leninogorsky, and Zyryanovsky where basic deposits of complex ores are located. There
are the following deposits in Priirtyshsky region: Nikolayevskoye, Belousovskoye,
Irtyshskoye, Artemievskoye. They include the following ore fields: Verhubinskoye,
Avrorinsko-Rulihinskoye, Vavilonskoye, and Sugatovskoye (Figure 1)

Leninogorsk ore region comprises Ridder-Sokolnoye deposit, Tishinskoye deposit,
Novo-Leninogorskoye deposit, Obruchevskoye deposit, Dolinnoye deposit and others.
The biggest deposits of Zyryanovsk ore region are Zyryanovskoye, Maleyevskoye,
Grehovskoye, Putintsevskoye, Mayskoye, Bogatyryovskoye, Bukhtarminskoye,
Dolinskoye and other deposits (Ganzhenko, 2018).

1 — Middle-Upper Devonian island-arc volcano-sedimentary formations of Rudny Altai; 2 —
deposits of Belaya Uba-Maymyr back-arc trough; 3 — Pre-Eifelian complex (D2): diorites, quartz
diorites, granodiorites, plagiogranites; 4 — Middle-Upper Carboniferous (C2-3) granodiorites, diorites,
plagiogranites, and adamellites (Zmeinogorsk complex); 5 — Upper Permian—Lower Triassic (P2-T1)
porphyraceous biotite and biotite-hornblende granites (Kalba complex); 6 — major faults separating the
fold system (Irt — Irtysh, NE — North-East shear zones); 7 — transverse faults; 8 — ore districts; 9 — deposits:
a — pyrite-polymetallic and copper-pyrite, 6 — barite-polymetallic; 10 — studied deposits. I — Zyryanovsk
ore district, the deposits: 1 — Grehovskoye, 2 — Snegirevskoye, 3 — Zyryanovskoye, 4 — Bogatyrevskoye,
5 — Osochihinskoye, 6 — May-Zyryanovskoye, 7 — Putintsevskoye, 8 — Paryginskoye, 9 — Maleevskoye,
10 — Zavodinskoye, 11 — Bukhtarminskoye; II — Leninogorsk area, deposits: 12 — Ridder—Sokolnoye 13
— Tishinskoye, 14 — Shubinskoye, 15 — Starkovskoye, 16 — Strizhkovskoe, 17 — Guslyakovskoye 18 —
Chekmar, 19 — Novoleninogorskoye, 20 — Uspenskoye, 21 — Anisimov Kluch, 22 — Snegerihinskoye; I11
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— Priirtysh ore district: 23 — Belousovskoye, 24 — Irtyshskoye, 25 — Berezovskoye, 26 — Novoberezovskoye,
27 — Nikolaevskoye, 28 — Pokrovskoye, 29 — Shemonaikhinskoye, 30 — Kamyshinskoe, 31 — Artem’evskoe;
IV — Zolotushino ore district: 32 — Jubileynoye, 33 — Kryuchkovskoye, 34 — Zolotukhinskoye, 35 —
Novozolotukhinskoye, 36 — Orlovskoye, 37 — Gerihovskoye, 53 — Loktevskoye; V — Zmeinogorsk
ore district, deposit: 38 — Vorovskoye, 39 — Semenovskoye, 40 — Maslyanskoye, 41 — Lazurnoye, 42 —
Zmeinogorskoye, 43 — Korbalihinskoe, 44 — Sredneye, 45 — Zarechenskye, 46 — Strizhkovskoye, 47 —
Mayskoye, 48 — Tushkanihinskoye; VI — Rubtsovsk ore district: 49 — Stepnoye, 50 — Talovskoye, 51 —
Zaharovskoye, 52 — Rubtsovskoye.
Fig. I — The structural-formational scheme of Rudny Altai (Ganzhenko, 2018)

It should be taken into account during prospecting and exploration that deposits of
Rudny Altai have positional, time and paragenetic relation to Devonian volcanism. Ores
are hosted in Devonian basalt-rhyolite terrigenous- siliceous formations and are differed
by stratiform ore shoots that gravitate to volcano-tectonic structures. In many cases ores
are located in certain facies of volcanogenic rocks (Shcherba, 2000).

Deposits ores were formed in abrupt sub-marine conditions of Devonian volcanism
development and accumulated at depth 300400 m (Parilov, 2012; Ganzhenko, 2018).
Paleoenvironments occurred in lithosphere areas boundary with Rudny Altai zone that
contribute to accumulation of stratiform hydrothermal mineralization (Guslyakovskoye,
Strezhanskoye).

When geological structures in Priirtyshsky region are assessed it should be kept
in mind that there is clean-cut ore confinedness to certain stratolevels — Eifelian and
Givetian (stratigraphic control). They are confined to Losishihinskaya and Talovskaya
suites respectively (Shcherba, 2000; Mizernaya, 2020; Cheprasov, 1972). The most
perspective in this relation areas are Verhubinskoye ore field, Rulihinsko-Avrorinskoye
ore field and the area between Orlovskoye and Kamyshinskoye deposits.

Local mineralogic-geochemical criteria are the important compound for assessment
of ore-bearing structures. Geologic- geochemical criteria are identified basing on the
fact that mineralogic composition of most deposits in Rudny Altai is rather identical:
galenite, chalcopyrite, sphalerite, pyrite, gold, etc. Only copper-lead-zinc ratio is
different for different deposits of Altai. (Ganzhenko, 2018). There are also fahl ores,
melnicovite-pyrite, pyrrhotine, magnetite, numerous minerals silver, tellurium and
other elements. Stable material composition of ores suggests same type source of ore
substance, close genetic types of deposits, similar composition of ore-forming solutions
and fluid flows. Ore-bearing fluids contained wide range of ore elements (Cu, Pb, Zn,
Fe, S, As, Au, Bi, Te etc.), lithogenous (Si, Mg, Ca, K u ap.) and dissolved gases (CO,,
N,, H,S, SO,, S, HCL, F, Cl, H, H,0) (Cheprasov, 1972; Ganzhenko, 2018; Mizernaya,
2019).

Recent mineralogic researches (including those ones carried out by the authors of the
article) resulted in finding complex mineral associations of ore and accessory minerals.
Ores are different complexes of sulphides related to several generations (early syngenetic
to late). They differ considerably by basic components compositions, impurities
compositions, typomorphic characteristics. There are many secondary minerals in
paragenesis with sulphides, they are bismuthite, aikinite, gold, silver, cadmium, etc.
(Eremin, 2000: 177; Mizerny, 2017).
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Fig. 2 — Minerals microinclusions in pyrite - polymetallic ores of Ridder-Sokolnoye deposit:
late generation of galenite in polymetallic ores (a); veinlet inclusion of aikinite with Se impurity in
chalcopyrite (1.23 mas. %) (b); aikinite micro-inclusion in clustered mass of galenite (¢ Se impurity-6.78,
Ta-3.10, W-2.17 mas. %) (c); galenite micro-inclusion in associations with quartz, sphalerite and barite

().

Analysis of geologic aspects (history of exploration and industrial mining of regional
metals, regional and local exploratory criteria, analysis of previous exploration and
assessment etc.) (Baibatsha, 2020a, 2020b; Safonova, 2014; Buslov 2011) resulted in
identification of areas and sections for finding new polymetallic deposits.

Verhuba ore field is located on the left bank of the Uba river in surroundings of
Verhuba village. It comprises south part of Devonian sediments development territory
that in south-east borders with Ordovician greenshist outcrop in nuclear part of the
Aleisky anticlinorium. This ore field includes three deposits of sulphide-polymetallic ore:
areal mineralization, Ubinskoye and Verhubinskoye sections and also Rudnihinskoye
mineral occurrence. As it was found out in the end of the last century, Ubinskoye and
Verhubinskoye deposits are located in the same mineralization zone and continuously
tracked as half-arcs from Ostroi city in the east to Luniha city in the west for more than
6 km. Ore is located in sediments Losishinskaya suite of Lower Middle Devonian Age
and it is represented by series of stratiform ore bodies separated in the section. Its size
is 100 m x 75 m up to 1150 x 950 m, its thickness is from 1 to 9 m.
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C, category reserves (Ganzhenko, 2018) were found in Verhuba area that includes
the deposit with the same name in the result of prospecting and evaluation works in
1986-88. They include ores (13 645 thou.tons), copper (136.5 thou. tons), lead (24.8
thou. tons), and zinc (173.5 thou. tons). Mineralization of nearly the same scale was
found in Uba area.

Evaluation of Beryozovskoye deposit in the depth of ore structure is worth noticing,
upper bodies of this deposit are worked out. Most deposits of Rudny Altai have
several ore shoots in its section that lean to the depth (Orlovskoye, Artemyevskoye,
Maleyevskoye etc.)

Sugat ore field refers to potential areas, it is located on north-west extension of
Artemyevskoye and Kamyshinskoye deposits structures and covers the area about 8
km?. The ore that was found out in ore field is localized on the area 1 km?and represented
Sugatovskoye and Surgutanovskoye small deposits, and ore occurrences that are
contiguous to Sugatovskoye deposit: North-Sugatovskoye, South- Sugatovskoye, and
Novo- Sugatovskoye. Some authors (Stepanov et al., 2006) refer the mentioned ore
deposits to Sugatovskoye deposit. All of them are located on Givetian ore strata-level.

Sugatovskoye deposit is represented by a stock body embedded in endomorphic zone
of porphyres breaking out volcanogenic rocks of Talovskaya suite of Givetian age. The
size of the stock on the surface is 120 X80 m. In “cabinet” period stock was developed
up to 102 m deep. Ore was represented by oxide ores until 45 m deep, they are two
vein-shaped sills of brown iron ore with bunches of and individual barite separated by
mineralized ferrum oxide and pyrite rocks. Average metal content in ores of these sills
was as follows: gold 10 g/t, silver 720 g/t, copper 0.6 %, lead 8 %, zinc 0.2 %. This ore
changed considerably by pyrite mineralization below oxidation zone, and pyrite is with
galenite, sphalerite, and chalcopyrite with the following average content: lead 0.9 %,
zine 1.3 %, copper 2.0 %, 3omota 1.5 g/t and silver 8.3 g/t. Geological prospecting work
completed in 1970-ties enabled to find out that the following reserves in oxidation zone
are still unmined: ore 860.7 thou.tons, containing gold 2194.8 kg, silver 24 692.2 kg,
copper 1 032.8 t, lead 2 237.8 t and zinc 258.2 t (Ganzhenko, 2018).

Surgutanovskoye deposit is located in Talovskaya suite volcanites. Ore zone is
followed along the strike on 280 m, it is lensed downdip at 200 m depth. Its thickness
on the surface is 1-1.5 m. Ore interval 1.8 m was crosscut by the drilled hole in 1916
(according to V.K. Kotulsky). It contained copper 0.38%, zinc 22.4 %, gold — trace
amount, cepe0pa 18 g/t. Oxidation zone is 50 m thick. Content of non-ferrous metals in
oxide ores is as follows: copper 0.4—1.2 %, lead 0.6%, zinc 0,5 %, gold — trace amount,
silver from 0.5 up to 286 g/t.

Inferred resources of this are (Nazarov et al., 1990) are defined according to P
category in the following amount: ores — 4600 thou.tons, copper — 121 thou.tons. It is
supposed that there is a real opportunity of non-ferrous metals, gold and silver orebodies
delineation on this territory. They are small but rich in their content.

Rulikha area comprises Rulihinskoye deposit and its contiguous fields. The deposit
was explored in 50-s of the last century and assessed as a small one with C +C, category
reserves: 1 600.1 thou.tons, copper 8.9 thou.tons, lead 14.2 thou.tons, zinc 87.4 thou.
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tons. Prospecting work completed in the end of the last century enabled to find out new
ore bodies. General reserves (Ganzhenko, 2018) of C +C, category were defined in the
following amounts: ore 8 983.92 thou.tons, copper 105.18 thou.tons, lead 39.73 thou.
tons, zinc 337.08 thou.tons, gold 2 347.3 kg, silver 111.33 t.

In 2003 materials on the field ore bearing were summarized and that resulted in
confirming the assessment of prospecting work results. Besides, rationale was provided
for finding one more ore zone, its inferred reserves are evaluated according to P, category
in the amount: ore 735 thou.tons, copper 8.8 thou.tons, lead 3.2 thou.tons, gold 220.5
kg, silver 11.0 t.

Exploration, as well as the organization of exploitation works, are hampered by
finding most of the reserves of the deposit under the buildings of Rulikha village. The
field is located under the bed of the Talovka river. But a significant part of the deposit
is located outside of these deposits and can be involved in additional study and further
development.

The intermediate site is located in the northwestern extension of the Rulikhinsky
site. Studies performed in 2003 have found that it is understudied. The possibility of
identifying mineralization here that is comparable in scale with the Rulikhinsky deposit
is confirmed. Inferred P1 category resources are defined in the following amount: ores
4 583 thous. tons, copper 55.0 thous. tons, lead 20.0 thous. tons, zinc 175 thous. tons,
gold 1 375 kg, silver 68.75 thous. tons.

The so-called Rulevsko-Baykarovskaya zone of pyrite-polymetallic mineralization
belongs to the promising areas. This zone from the south directly adjoins the area of the
Rulikhinsky area, separated from it by the Rulevsky fault. In the southwest, the zone
is bounded by the marginal northeastern Irtysh fault. In the southeast and northwest,
its boundaries remain "blurred". The area of the zone is poorly exposed except for the
Rulevskoye copper-pyrite ore occurrence. The prospecting works, carried out in the
last century,enabled to identify more than 30 occurrences of copper and polymetallic
mineralization in the zone. Earlier the sediments forming this area were referred to
late Devonian, but the last data of G.D. Ganzhenko, E.M. Sapargaliev show the
possibility of these strata location within the limits of Givetian ore-bearing stratolevel,
that significantly increases the prospects of industrial mineralization identification here.
Forecast resources of the zone, defined by category P2, are as follows: ore 7 000 000
tons, 81.0 thousand tons of copper, 30.0 thousand tons of lead, 260.0 thousand tons of
zinc, 1.8 tons of gold, 90.0 tons of silver.

The northeastern framing of the Irtysh shear zone is still promising. Large and
medium-scale deposits that were previously mined (Berezovskoye, Novo-Berezovskoye,
Belousovskoye) and Irtyshskoye deposit that is currently mined are located here. Beside
the mentioned deposits, there is Krasnoyarsk deposit which is small in its reserves, but
rich in metal content, and Mayachnoye ore occurrence which is also understudied. The
assessment of Berezovsky deposit deep horizons prospects is worth notice, as the ore
found at this deposit is not delineated at depth. All the mentioned deposits are located in
sediments of the Eifelian strata. (Ganzhenko, 2018).

One large deposit (Chekmar) and a number of smaller deposits (Dolinnoye,
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Obruchevskoye, etc.) remain undeveloped in Leninogorsk ore region. Moreover,
geological exploration works in this area, unlike in other ore areas, are still carried
out by "Geolen" LLP with Kazzinc JSC financing, though on a smaller scale. These
works resulted in positive results, which reduced deficit of raw material base for mining
industry development.

The only Maleyevskoye deposit, which is currently developed by Kazzinc JSC, has
limited reserves. Grekhovskoye deposit is mothballed due to inefficiency of ore mining
on deep horizons.

Prospects of Revnyushinskaya structure cannot be considered exhausted, in spite of
its rather high exploration rate. The identification of promising gold-polymetallic ore
occurrence in the Selektsionnaya zone proves it.

To assess the prospectivity of Revnyushinskaya structure and to determine prospecting
and exploration work direction it is required to analyze the available materials on its
study, with the identification of potentially promising areas for mineralization, with the
further staging of prospecting and exploration work in these areas. In carrying out the
recommended studies all the achievements of geological science on the peculiarities of
pyrite type ore development and localization should be used.

Discussion

The results of investigations showed the availability of numerous promising deposits
of pyrite-copper-zinc and copper-pyrite mineralization within the known ore districts
of the Rudny Altai. Geological exploration in new promising areas could lead to the
discovery of new medium and large industrial extraction facilities in the Rudny-Altai
region. Geological prerequisites analysis for expanding the available mineral resources
of non-ferrous metals in the region, considering economic and social aspects of Rudny
Altai development, availability of well-developed historically established infrastructure
for mining and processing of polymetallic raw materials, have allowed to develop a
system for estimating the investment potential of the region. Internal (objective)
and external (subjective) reasons describing the trends of the region's development
and determining its profitability on the part of subsoil users and investors have been
determined. There are a number of objective reasons that constitute the strengths and
weaknesses of the future of the mining and metallurgical industry of non-ferrous metals
in the Rudny-Altai region.

The strengths include:

- A significant possible resource of abandoned and mined deposits, prospects of
revealing new deposits of Cu, Zn, Pb and other elements.

- Availability of a substantial database of accumulated information on the composition,
structure and geometry of the geological environment of the territory.

- The availability of the experts in the fields of geology, metallogeny, mathematics,
computer technology, who master the modern methods of ore deposits potential
forecasting.

- The availability of a well-developed infrastructure, transportation services
and qualified workforce in the areas of operating mining enterprises (Leninogorsk,
Zyryanovsk, and Priirtyshskiy ore districts).
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The weaknesses include:

- The influence of traditional attitudes and methods on metallogeny as well as
outdated approaches to the ore deposits potential forecasting complicate the discovery
of new large ore deposits in the territory of the Rudny Altai.

- The challenges of coordination, governance, and interaction with local government.

-Poor interest of subsoil users in scientific researches funding to replenish the mineral
reserves of the region.

External or subjective factors determine the opportunities and the threats associated
with these opportunities for the further development of the region.

The so-called opportunities include:

- The availability of regional and local signs and criteria for discovering new areas
promising for nonferrous metal ores.

- Realization of high subsoil potential and scientifically sound, accurate and reliable
mineral resource evaluations attractive for investment.

- Turning the results of scientific and technological research and software development
into investment products.

There are certain threats and risks, for example:

-Mine development within the next 10—15 years of the reserves of most of the known
deposits in the region.

- Lack of science-based methods for assessing the investment attractiveness of the
territories of Kazakhstan.

- Fluctuating market conditions for raw materials, the sensitivity of metal prices
to the political situation, the cost of hydrocarbons, international sanctions on partner
countries, etc.

- The complicated environmental situation in the areas of mining and processing
enterprises.

A strategy has been developed to compensate for weaknesses and reduce risks by:

- Raising the awareness of investors and subsoil users about the latest metallogenic
concepts, methods and technologies of ore deposits potential forecasting.

- Research commitment to the application of new theory, new information in the
form of physical and virtual models of geological space, innovative technologies of
knowledge and information conversion into further ore deposits forecasting.

- The availability and development of own methods, algorithms and software
products for digital forecasting of ore deposits.

- Development of more environmentally friendly technologies for mining and
processing of nonferrous metal ores.

Conclusion

As is commonly known, the proven reserves in the subsoil of the Rudny Altai are
sufficient for the production activity of mining enterprises for the period up to 2030-40,
with the rational and stable mining of about 6-8 million tons of ore per year and on the
condition of simultaneous mining of high grade and low grade ores. (Bespaev, 2004:
141). However, according to experts, the overall ability to provide polymetallic ores
to mining and processing enterprises in the Rudny Altai is determined by the so-called
"initial metallogenic potential" of the region (Ganzhenko, 2018).
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Analysis of the investment potential of the Rudno-Altaysky region has revealed that
the region has a high potential for further expansion of the mineral resource base with
sufficient and stable funding of the exploration works. Highly sought investment sites
are concentrated on the flanks and deep horizons of known ore fields, within promising
but insufficiently explored areas, and in closed territories. There is a well-developed
system of transport links in the Rudno-Altaysk region. There is some infrastructure
in the form of energy complexes, worker's neighborhood; there is no need to build
mining and processing plants. Highly qualified personnel are available. The recruitment
of young specialists in mining, geology, metallurgy, enrichment and construction is
provided by D. Serikbayev EKTU. This enables to classify Rudny Altai as a region with
high investment potential.

REFERENCES

Baibatsha A.B., Muszynski A. (2020). Geological-geophysical prospecting indicators of the Arganaty
district predictive blocks (Eastern Balkhash) News of the National Academy of Sciences of the Republic
of Kazakhstan, Series of Geology and Technical Sciences, 2: 31-39. DOI:10.32014/2020.2518-170X.28
(in Eng.).

Baibatsha A. (2020). Geotectonics and Geodynamics of paleozoic structures from the perspective of
plume tectonics: a case of Kazakhstan. Geotechnique, Construction Materials and Environment, 74:194-
202. DOI: HTTPS://DOI.ORG/10.21660/2020.71.31100 (in Eng.).

Bespaev H.A. (2004). Atlas of mineral deposits of Kazakhstan, Almaty, p. 141 (in Rus.).

Buslov M.M. (2011). Tectonics and geodynamics of the Central Asian fold belt: the role of the Late
Paleozoic large-amplitude strike-slip faults, Geology and geophysics, 52: 66-90 (in Rus.).

Chekalin V.M., Dyachkov B.A. (2013). Rudny Altai base-metal belt: localization of massive sulfide
mineralization, Geology of Ore Deposits, 55 6: 438-454. DOI: 10.1134/S1075701513060020 (in Eng.).

Cheprasov B.A., Pokrovskaya I.V., Kovrigo O.A. (1972). On the polygenic nature of the mineralization
of the Ridder-Sokolnoye deposit, Geology of ore deposits [Geologiya rudnykh mestorozhdeniy], 6: 30—45.
DOI: 10.15372/GiG20160304 (in Rus.).

Dyachkov B.A., Aitbayeva S.S., Mizernaya M.A., Amralinova B.B., Bissatova A.E. (2020). New data
on non-traditional types of East Kazakhstan rare metal ore. Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu, Ukraine, 4:11-16 DOI: 10.33271/nvngu/2020-4/011 (in Eng.).

Dyachkov B.A., Titov D.V., Sapargaliev E.M. (2009). Ore belts of the Greater Altai and ore resource
potential, Geol. Ore deposit, 51:197-211. DOI:10.1134/S1075701509030027 (in Eng.).

Egorova L.I., Egorov M.V. (2007). Assessment of the investment attractiveness of territories and the
formation of their investment strategies, Economic analysis: theory and practice [Economicheskiy analys:
teoriya i practika], 4: 23-31 (in Rus.).

Eremin N.I., Dergachev A.L., Sergeeva N.E., Pozdnyakova N.V. (2000). Types of pyrite deposits of
volcanic associations, Geology of ore deposits [Geologiya rudnykh mestorozhdeniy], 2: 177—190 (in
Rus.).

Ganzhenko G.D., Yudovskaya M.A., Vikenyev 1.V. (2018). Gold-polymetallic mineralization of the
Ridder-Sokolnoye deposit in the Rudny Altai (Eastern Kazakhstan), Mineralogy, 4: 8-34. (in Eng.).

Kotukov A.A. (2008). On the issue of researching the concept of "investment climate", Problems of
modern economics [Problemy sovremennoi economiky], 4:28-35 (in Rus.).

Litvinova V.V. (2013). Investment attractiveness and investment climate of the region, Financial
University, ISBN 978-5-7942-1035-4 (in Rus.).

Mizernaya M.A., Aitbayeva S.S., Mizerny A 1., Dyachkov B.A., Miroshnikova A.P. (2020). Geochemical
characteristics and metalogeny of Herzin granitoid complexes (Eastern Kazakhstan), Naukovyi Visnyk
Natsionalnoho Hirnychoho Universytetu, 1: 5-10. DOI: 10.33271/nvngu/2020-1/005 (in Eng.).

Mizernaya M.A., Miroshnikova A.P., Pyatkova A.P., Akilbaeva A.T. (2019). The main geological-
industrial types of gold deposits in East Kazakhstan, Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu, 5: 5-10. DOI:10.29202/nvngu/2019-5/2 (in Eng.).

143


https://doi.org/10.21660/2020.71.31100
https://ui.adsabs.harvard.edu/link_gateway/2013GeoOD..55..438C/doi:10.1134/S1075701513060020
https://www.scopus.com/authid/detail.uri?authorId=56370054700
https://www.scopus.com/authid/detail.uri?authorId=57215774699
https://www.scopus.com/authid/detail.uri?authorId=57194414559
https://www.scopus.com/authid/detail.uri?authorId=57194348109
https://www.scopus.com/authid/detail.uri?authorId=57219014280
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091013392&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091013392&origin=resultslist&sort=plf-f
https://doi.org/10.33271/nvngu/2020-4/011
https://www.scopus.com/authid/detail.uri?authorId=57194414559
https://www.scopus.com/authid/detail.uri?authorId=57215774699
https://www.scopus.com/authid/detail.uri?authorId=57194328570
https://www.scopus.com/authid/detail.uri?authorId=56370054700
https://www.scopus.com/authid/detail.uri?authorId=57194332915
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081913587&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85081913587&origin=resultslist&sort=plf-f
https://www.scopus.com/sourceid/21100206261?origin=resultslist
https://www.scopus.com/sourceid/21100206261?origin=resultslist
https://doi.org/10.33271/nvngu/2020-1/005
http://dx.doi.org/10.29202/nvngu/2019-5/2

NEWS of the National Academy of Sciences of the Republic of Kazakhstan

Mizerny A.l., Miroshnikova A.P., Mizernaya M., Diachkov B.O. (2017). Geological and structural
features, magmatism and mineralization of Sekysivske and Vasylkivske Stockwork gold deposits
(Kazakhstan), Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2:5-13. ISSN 2071-2227 (in
Eng.).

Parilov Yu.S. (2012). Genesis of the main types of polymetallic deposits (based on the results of fluid
inclusions), Almaty ISBN 978-601-228-450-8 (in Rus.).

Podshivalenko G.P. (2010). Investment climate and investment attractiveness, Financial analytics:
problems and solutions, 15:7-10. (in Rus.).

Safonova I. (2014). The Russian-Kazakh Altai orogen: An overview and main debatable issues,
Geoscience Frontiers, 5:537-552. D0i:10.1016/j.gsf.2013.12.003 (in Eng.).

Shcherba G., Bespaev H., Diachkov B., Mysnik A., Ganzhenko G., Sapargaliev E. (2000). Greater Altai
(geology and metallogeny), Metallogeny, Almaty. ISSN: 9965-520-44-5 (in Rus.).

144


https://www.scopus.com/authid/detail.uri?authorId=57194328570
https://www.scopus.com/authid/detail.uri?authorId=57194332915
https://www.scopus.com/authid/detail.uri?authorId=57194414559
https://www.scopus.com/authid/detail.uri?authorId=57194414472
https://www.scopus.com/record/display.uri?eid=2-s2.0-85020010065&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85020010065&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85020010065&origin=resultslist&sort=plf-f
https://doi.org/10.1016/j.gsf.2013.12.003

ISSN 2224-5278 4.2023

CONTENT

A.E. Abetov, D.B. Mukanov
HISTORY OF THE GEOLOGICAL EVOLUTION OF THE SOUTH TURGAY
BASIN IN THE PRE-CRETACEQUS........cco ittt ettt evee e 6

N.N. Balgabayev, T.Sh. Ustabaev, G.E. Telgaraeva, B.D. Ismailov, S.Zh. Akhatova
HYDROGEOLOGICAL CONDITIONS AND WATER SUPPLY SEASONAL
PASSION AREAS . ... .ottt ettt e e e e nee s 24

L.K. Beisembetov, T.T. Bekibayev, U.K. Zhapbasbayev, B.K. Kenzhaliyev,

H. Retnawati, G.I. Ramazanova

DIGITALIZATION OF THE ASTRAKHAN-MANGYSHLAK MAIN

WATER PIPELINE......cooiiiiiiiecteeeeee ettt ettt e st e eeaesnneesnnaesnnee s 33

A. Bektemirov, Zh. Berdeno, Zh. Inkarova, B. Doskenova, A. Dunets
STRUCTURAL ANALYSIS OF THE GEOSYSTEMS OF THE TOBOL
RIVER BASIN WITHIN THE KOSTANAY REGION........cccooiiiiiiieieeecireeeevee, 45

A. Bolatova, V. Krysanova, A. Lobanova, S. Dolgikh, M. Tursumbayeva, K. Bolatov
MODELLING RIVER DISCHARGE FOR THE OBA AND ULBI RIVER
BASINS USING THE SWIM MODEL.......cccoiiiiiiiieriieeieeeee e 56

S.Zh. Galiyev, D.A. Galiyev, A.T. Tekenova, N.E. Axanaliyev, O.G. Khayitov
ENERGY EFFICIENCY AND ENVIRONMENTAL FRIENDLINESS OF
FUNCTIONING OF GEOTECHNOLOGICAL COMPLEXES AT QUARRIES:
DIRECTIONS AND WAYS OF MANAGEMENT.........ccoceviiiiierierieree e 74

A.T. Ibrayev, D.A. Aitimova

MODELING AND IMPROVEMENT OF RADIO FREQUENCY MASS
SPECTROMETERS FOR THE ANALYSIS OF THE COMPOSITION

OF MINERALS AND THE ENVIRONMENT.....c..ccccoinimiriinininieenceeienieeeeeen 84

A.A. Kabdusheyv, F.A. Agzamov, B.Zh. Manapbayev, D.N. Delikesheva,

D.R. Korgasbekov

RESEARCH AND DEVELOPMENT OF CEMENTS WITH DIFFERENTIAL
PROPERTIES FOR COMPLETING GAS WELLS.........oooiiiiiieeeeeeeee e 97

S.M. Koibakov, B.E. Zhigitbayeva, S.T. Abildaev, M.1. Kassabekov,

Zh.E. Yeskermessov

RESEARCH DEVICES FROM MOVABLE, FLEXIBLE ELEMENTS

AND BLOCKS IN GEOLOGICAL CONDITIONS........ooiiiiiiieeeeeeeiee e 109

259



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

M.A. Mizernaya, K.T. Zikirova, Z.1. Chernenko’ O.N. Kuzmina, T.A. Oitzeva
SCIENTIFIC RATIONALE FOR ASSESSMENT OF INVESTMENT
POTENTIAL OF RUDNY ALTAI POLYMETALLIC DEPOSITS.....ccccceeeveverenne. 130

G. Moldabayeva, M. Braun, M. Pokhilyuk, N. Buktukov, A. Bakesheva

DIGITAL MODELING OF INCREASING THE EFFICIENCY OF WATER
INSULATION IN THE BOTTOM-HOLE ZONE OF A WELL WITH

VARIOUS INJECTION AGENTS ...ttt 145

Zh.S. Mustafayev, B.T. Kenzhaliyeva, G.T. Daldabayeva, E.N. Alimbayev
HYDROCHEMICAL EXPLORATION AND ECOLOGICAL STATE OF THE
TERRITORY IN THE LOWER DOWN OF THE SYRDARYA RIVER................... 157

T.A. Oitseva, M.A. Mizernaya, O.N. Kuzmina, G.B. Orazbekova
FORECASTING RARE METAL PEGMATITE DEPOSITS OF THE KALBA
REGION ...ttt ettt ettt e s te e st esabeesnteesnbeeesaeesnseennseas 176

T.K. Salikhov, T.S. Salikhova, I.M. Tolegenov, B.U. Sharipova, G.A. Kapbasova
STUDY OF THE VEGETATION COVER OF ECOSYSTEMS OF THE
CHINGIRLAU DISTRICT OF THE WEST KAZAKHSTAN REGION

BASED ON THE USE OF GIS TECHNOLOGIES.........ccccoiiiiiiieninieieereeeee 187

Y. Sarybayev, B. Beisenov, K. Yelemessov, R. Tagauova, R. Zhalikyzy
MODERNIZATION OF CRUSHING AND MILLING EQUIPMENT USING
NEUMATIC CHAMBER STARTING-AUXILIARY DRIVES........cccoiiiiiine. 198

E.V. Sotnikov, O.L. Miroshnichenko, L.Y. Trushel, Sh.I. Gabdulina, Ye.Zh. Murtazin
FORECASTING THE FLOODING PROCESSES OF URBAN AREAS
BY METHODS OF MATHEMATICAL MODELING BY THE EXAMPLE

OF PAVLODAR (KAZAKHSTAN).....cotectiitiieeie ettt eteevesteeressesssesnsesnsesnseans 208

J.B. Toshov, K.T. Sherov, B.N. Absadykov, R.U. Djuraev, M.R. Sikhimbayev
EFFICIENCY OF DRILLING WELLS WITH AIR PURGE BASED ON
THE USE OF A VORTEX TUBE......cccoooiiiiiiiiiieiiiiiieecneeeeee e 225

A. Shakenov, R. Yegemberdiev, A. Kolga, I. Stolpovskih
MONITORING THE CONDITION OF MINE HAUL ROADS USING
DIGITAL SYSTEMS ..ottt 236

Y.Y. Shmoncheva, S.G. Novruzova, G.V. Jabbarova
STUDY OF THE EFFECT OF DRILLING FLUIDS ON SAMPLES
OF SALT-BEARING ROCKS........ooioiiiiieeeeee ettt 249



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 described work 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 Cross Check originality detection service 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 only 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.

IIpaBuiia opopmiieHHs CTaThbu JUIA IMyONUKAalKH B XKypHaJle CMOTPETh Ha caiTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

ITonnucano B meyats 16.08.2023.
®opmat 70x90'/, . Bymara odcernas. Ileuats — pusorpad.
20,0 m.o. Tupax 300. 3akas 4.

Hayuonanvuas axaoemus nayk PK
050010, Armamei, yn. Llleguenxo, 28, m. 272-13-19





