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2 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.

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
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS 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 KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @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 COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

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

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

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

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) 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 KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 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 PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

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

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

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

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

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

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

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

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) 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 Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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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

AGABEKOV 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
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Abstract. The territory of Kazakhstan has a unique set of landscape complexes:
from deserts to highlands and ecosystems of the inland seas. In the context of the
increasing pace of economic development of the country and the increased use of natural
resources, the issue of preserving the biological diversity of ecological systems, unique
natural complexes, objects of the nature reserve fund, cultural and natural heritage of
the Republic of Kazakhstan is becoming relevant - one of the important tasks of the
state at the present stage. The purpose of the study: to study the geomorphological
features of the structure of the terrain of the Chingirlau district of the West Kazakhstan
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region. The theoretical and methodological basis of the study consists of general
scientific methods: descriptive, comparative, statistical, system analysis, cartographic.
The research methodology is based on a system of general principles and approaches.
General scientific: complex, integral, systemic, ecological, geographical. As a result
of research on the territory of the Chingirlau district of the West Kazakhstan region,
geomorphological features were studied, where a schematic map was compiled based
on ecosystem analysis and GIS technology. An analysis was made of the geographical
position and geomorphological features of the territory, where on the surface of the
Poduralsky Plateau and the Ural Valley Plain are complicated by negative and positive
landforms created as a result of the redistribution of colossal masses of salts in ancient
deep sedimentary layers (halokinesis). This process and tectonic movements have created
a large number of hills and hummocks of different types, estuarine, lake and lake-sor
depressions. Steppe saucers (micro-depressions), common for flat watersheds, most
likely have a suffusion origin, possibly in combination with karst processes. Natural
relief complexes of river valleys are developed along the rivers. These features are
reflected in the landscape structure and its dynamics within the district.

Keywords: geomorphological features, ecosystem, terrain, territory, plains and sands
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AnHoraumus. Kazakctan TeppuTOpHsACHHAA JdaHAmMA(T KeMIeHIepiHiH Oiperei
JKUBIHTBIFBl Oap: ImeNAepAeH OWiK Taylbl aiiMaKTapra >KoHe IIIKi TeHi3mepliH
IKOXKYHenepiHe neitin. EnmiH S5KOHOMUKANBIK JaMYBIHBIH ©CY KapKbIHBI KOHE TaOUFH
pecypcTapabpl maiiiananyablH KYIITY KaFaaiblHIa SKOJIOTHSITBIK JKYHelepiH, oiperei
TaOUFW KENICHICPIiH, TAaOMFU-KOPBIK KOPHI OOBEKTUIEPiHIH, MOICHHU >KOHE TaOWUFH
MypajapAblH OMONOTHSIBIK OPTYPJUITIH CaKTay Moceyeci ©3eKTi OONbIN TaObLIaIbl.
Kazakcran PecnyOnmukachl Ka3ipri Ke3eHIerT MEeMIIEKETTiH MaHBI3Ibl MiHAETTepiHIH
Oipine — e3eKTi Macenere aifHamyna. 3epTTeyaiH Makcarsl: bareic KazakcTan oOmbIch
[etaFBIpray ayJaHbl KYPBUIBIMBIHBIH T€OMOPQOJIOTHSIIBIK EPEeKIIeNIKTepiH 3epTTey.
3epTTeyaiH TEOPHUSUIBIK JKOHE 9MIICTEMEIIK HETi31H JKaIIbl FRUIBIMU QMIICTEP Kypanmibl:
CUTIATTAMAJIBIK, CAJIBICTBIPMAIIbI, CTATHCTUKAJIBIK, KYUETIK Taiaay, KapTorpapusiibK.
3epTTey omicTeMeci JKaumbl TPHHIUOTEp MEH TOCUAep JKyieciHe Heri3fenTeH.
JKanmbl FRUTBIMU: KEMIEH]I, WHTETPAIBIK, KXYWETIK, SKOJOTHIIBIK, TeorpadusIibK.
bareic Kazakcran o6mbicel LIbIHFRIpIay aynmaHel ayMarbIHA KYPTi3UITeH 3epTTeyiep
HOTIKECIHIIE TeOMOP(OTIOTHSIIBIK epeKIIeNTiKTepi 3epTTelin, OH/Ia YKOKYHeHi Tainay
xkoHe ['AXK TexHOJOrMsACH HETI3iHIAE KapTra-cxeMajapbl kacaimapl. Opana MaHbI
yeTipti MeH Opall aHFapbl JKas3bIFBl OCTIHIE TY3IapIbIH opacaH 30p MacCalapbIHBIH
KaiiTa Tapaiybl HOTHXKECIHIE TMaifa OoiFaH Tepic JkoHe OH peibed (opMarapbiMeH
KYPIIEIGHTeH ayMaKThIH TreorpadusiblK  JKarmailbl MeH TeOMOPQOIOTHSITBIK
epeKIIeTKTepiHe, eXeNri TepeH MmeriHai Kadarrapra (XaJoKHHEe3) Tayjaay *Kacallfbl.
Byn mporecc jkoHe TeKTOHMKAJIBIK KO3FaIIBICTap SPTYPIIi THUIITETi KONTEreH KbIpaTTap
MEH JKOTaJlapIbl, OpTypii Oejectep, JKaHbLIManap, KOJMIK MKOHE KOJIiK-COPIIbI
OMBICTapABl TYFBIIABIPIBL. JKa3blK Cy anaObl KeHICTIriHe TOH ManaiblK Tabakmiaiap
(MuKponenpeccusnap) HeridiHneH cypdy3usgan, MYMKiH, KapcT YpHiCTEepiMeH maiina
OonraH. O3eHmep OOWBIHAA ©3€H aHFapJapBIHBIH TYPAKTHI PelbedTiK KemeHaepi
nambiFad. bynm epekmiemikrep JTaHAmMAPT KYPHUIBIMBI MEH OHBIH ayMak iMIiHAeri
TUHAMUKACHIHAH KOPIHE]I.

Tyiiin ce3mep: reoMopOTOTHUSILIK OenTiIep, dSKoKYie, skep Oeaepi, TeppuTopus,
JKa3bIKTap MEH KyMap.

Myaaesiep KaKTBIFbICHI: ABTOpJIap OCHl Makaliaja My/eliep KaKThIFbICHI KOK JIET
MaTiMIeMenIi.
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AnHotammusa. Teppuropus Kaszaxcrana oOnagaer yHHKaIbHBIM — HaboOpoM
naHMAQTHBIX KOMIIJIEKCOB: OT IYCTBhIHb 1O BBICOKOTOPHUH M SKOCHUCTEM BHYTPEHHHX
Moped. B ycrmoBHsX HapacTalomMX TEMIIOB SKOHOMHYECKOTO DPAa3BUTHS CTpaHbl U
YCUJICHUS] MCIIONIb30BaHMs MPHUPOIHBIX PECYpCOB aKTyaJbHBIM CTAHOBHUTCS BOIPOC
coXpaHeHHe OWOJOrMYEecKOro pa3HOOOpa3usi SKOJIOTHYECKUX CHCTEM, YHHKaJbHBIX
MIPUPOJIHBIX KOMIUIEKCOB, OOBEKTOB MPHPOAHO-3aMIOBEAHOTO (DOHIA, KYJIBTYPHOTO H
npupoaHoro Hacnenus Pecryonuky KazaxcTtan — ofHa U3 BayKHBIX 3a/1a4 TOCYIapCTBa
Ha coBpeMeHHOM »orame. llenp ucciaenoBaHMA: H3ydeHHE TIeoMOP(OIOrHuecKuX
0COOEHHOCTEH CTpOeHHUsI MeCTHOCTH YuHTHpIaycKoro paiioHa 3anaaao-Kazaxcranckoit
obnactu. TeopeTHKO-METOINYECKYIO OCHOBY HCCIICIOBAHUS COCTABIISIOT OOLICHAY YHbIE
METOJbl: OINUCATENIbHbIA, CPAaBHUTEJbHBIM, CTaTUCTUUYECKUIH, CUCTEMHOIO aHaJIn3a,
Kaprorpaduueckuii. MeTomonorust  UCCIeqoBaHUs — 0a3WpyeTrcs Ha  CHCTEMe
O0MMX TPUHIUIOB U TOAX0n0B. OOIIEHAayYHBIX: KOMIUIEKCHOTO, WHTETPAIHHOTO,
CHCTEMHOTO, 3KOJOI'MYECKOro, reorpaduueckoro. B pesynsrare wuccienoBaHuil Ha
Tepputopun UmHTHpiayckoro paiioHa 3amagHo-KazaxcTaHCKOW oOIacTd M3y4deHbI
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reoMop¢onoruyeckre 0COOEHHOCTH, I1e Ha OCHOBE dKocUcTeMHoro aHanuza u ['MC-
TEXHOJIOTUH COCTaBlIeHa KapTa-cxeMa. [I[poBeieH anammu3 reorpauuecKoro nojaoKeHUs v
reoMop(oJIOrHIeCcCKIX 0COOCHHOCTE TEPPUTOPHUH, TIie Ha ToBepxHOCTH [lomypanbckoro
W1aTo U YpalbCKOH NPUAOIMHHON pPaBHUHBI OCJIOKHEHbl OTPHLATEIBHBIMU H
MOJIOKUTENBHBIME (hopMaMu penbeda, CO3AaHHBIMU B Pe3yJbTaTe IepepacipeieieHHs
KOJIOCCAJIHBIX Macc COJiei B IPEBHUX TITyOMHHBIX OCAIOYHBIX CIOSX (TaJOKHMHE30M).
OTOT mpolecc ¥ TEKTOHMYECKUE JBMKEHUST CO3AaIM OONBLIOE KOJUYECTBO XOJIMOB U
yBaJIOB pa3HbIX TUIIA, JUMaHHbIE, 03€pHBIC U 03€PHO-COPOBbIC MOHMKEHUsS. OOBIYHbIE
Ul TIOCKHX BOJOPA3JeNbHBIX MPOCTPAHCTB, CTEMHbIe Onmonna (MHKpO3anaauHbl),
BEpOsITHEE BCEro UMEIOT cy(h(HO3HOHHOE TPOUCXOKICHHE, BO3MOKHO B COYCTAHUH C
KapCcTOBBIMU TpolieccaMu. BAosb pex pa3BUTHI 3aKOHOMEpPHBIE KOMIUIEKCHI pelibeda
PEYHBIX AOJUH. DTH 0COOCHHOCTH HAILIM OTPasKeHHE B TAaHIIAPTHON CTPYKType U ee
JUHAMUKH B MIpEeax paioHa.

KiroueBble ciaoBa: reomopdoioruueckue OCOOEHHOCTH, IKOCHCTEMa, pebed
MECTHOCTH, TEPPUTOPHS], PABHUHBI H IECKU

KonduukT nuTepecoB: aBTOpHI 3asBIAIOT 00 OTCYTCTBHUH KOH(PIUKTa HHTEPECOB.

Introduction

Asignificant reduction in the biological diversity of steppe landscapes and ecosystems
of Eurasia, the depletion of species composition and the reduction in populations of
steppe species of mammals and birds require urgent and effective measures for their
conservation and restoration (Salikhov et al, 2016). In the world practice of conservation
of ecosystems and individual species, the most effective, effective measures are the
creation of an environmentally sound network of protected natural areas (Salikhov et
al., 2017a).

The territory of Kazakhstan has a unique set of landscape complexes: from deserts
to highlands and ecosystems of the inland seas. In the context of the increasing pace
of economic development of the country and the increased use of natural resources,
the issue of preserving the biological diversity of ecological systems, unique natural
complexes, objects of the nature reserve fund, cultural and natural heritage of the
Republic of Kazakhstan is becoming relevant — one of the important tasks of the state
at the present stage (Salikhov et al., 2022).

The relief of Kazakhstan is distinguished by the diversity and uniqueness of both
individual forms and morphogenetic types within the morphostructures of the Caspian
lowland of the Eastern European Plain, the plains and plateaus of Turan, the southern
outskirts of the West Siberian Plain, the Kazakh Melkosopochnik and the mountain
systems of Altai, Saur, Tarbagatai, Zhetysu (Dzungarian) Alatau, Northern and Western
Tien Shan (Vilesov et al., 2009).

Depending on the nature of geographical objects — natural, socio-economic,
integral, their hierarchical level (local, regional, global), goals and objectives of the
study, methods of geographical research undergo changes, generally performing the
main function — the knowledge of objective laws of spatial (and spatio-temporal)
organization and evolution of the geographical envelope. Relief characteristics are

178



ISSN 2224-5278 6.2023

widely used in engineering-geomorphological and ecological-geomorphological
assessment of the territory, as well as in assessing the aesthetics of the relief (Stepanets
et al., 2022).

Research materials and methods

The purpose of the study: to study the geomorphological features of the structure of
the terrain of the Chingirlau district of the West Kazakhstan region.

The theoretical and methodological basis of the study consists of general scientific
methods: descriptive, comparative, statistical, system analysis, cartographic. The
research methodology is based on a system of general principles and approaches.
General scientific: complex, integral, systemic, ecological, geographical (Salikhov et
al., 2016; Stepanets et al., 2022; Ekeyeva, 2010; Andryushchenko, 1958; Petrenko et
al., 1998; Lototsky, 2012; Ashikhmina, 2006; Salikhov et al., 2017b; Antonenko et al.,
2020).

The object of research: natural resources of the Chingirlau district of the West
Kazakhstan region, where monitoring sites were laid with their data applied to the
topography and GPS data on the sites were recorded. Mapping was carried out using
remote sensing data and GIS technology.

Results and discussion

Chingirlau district of West Kazakhstan region covers an area of 7.2 thousand square
kilometers. It is located in the extreme northeast of the region and borders: in the north
with the Orenburg region of Russia, in the east with the Aktobe region of the Republic
of Kazakhstan, in the south with Karatobinsky and Syrymsky, and in the west with the
Burlinsky districts of the West Kazakhstan region. The district center is the village of
Shyngyrlau (Figure 1).

According to the tectonic and geological structure, most of the Chingirlau district is
located within the Poduralsky plateau, and only its northern part is connected with the
Caspian deepening (Andryushchenko, 1958).

As aresult of the complex history of geological development, long-term processes of
raising and lowering of individual sections of the surface (due to the movement of salts
at great depths), it turned out to be composed of ancient marine and younger continental
sedimentary deposits within the area, dating from the Triassic period of the Mesozoic
era to the modern one. The surface of the Poduralsky plateau is composed of deposits
of writing chalk, marl and flakes. Clays and loams are ubiquitous. The slopes of the
southern exposure of the plateau are characterized by massifs of alluvial sands. In this
regard, there are deposits of writing chalk, marl, brick clays in the area.

Terrain. Chingirlau district is located in the south-east of the East European Plain and
occupies the Ural Plateau and the Ural valley plain (Figure 2).

The highest point of the district - Mount Shybyndy has a mark of 273 m and is
located in the east of the district north of the village of Otradnoye near the border with
Russia, the lowest is the cut at the Ilek River near the border with Burlinsky district 63
m above sea level.

Geomorphological features of the ecosystem. The surface of the area is a steep-hilly
plain, bounded by steep ledges and dissected by the valleys of the Ileka, Chingirlau
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rivers and their tributaries, as well as the upper reaches of the rivers flowing from here
to the Caspian lowland. The watersheds of the rivers Kaldygayty, Shiyli, Buldurty are
often located at elevations above 200 m of absolute height. The relief of the area is
characterized by heaps created by halokinesis (the raising of salts from great depths
to the surface), erosion remnants (especially along the southern border of the plateau),
having relative heights of 40—-60 m), hills and hills of various heights. As a result of
intensive surface water activity, the relief of the Chingirlau district is characterized by
the densest horizontal and deepest vertical dissection in the region.

In the east of the district, in the upper reaches of the Chingirlau River, the Podural
plateau is a shallow-hilly plain with soft slopes. A well-developed, dense gully-beam
network is developed here. A dense ravine-girder network is also developed along the
valley of the Ilek River on a hilly plain with a relative height of hills of 20—50 m. In
the upper part of the Ascha River catchment, the relief is medium-hilly, with relative
heights of hills of 15-25 m, downstream it is a slightly undulating plain with a poorly
developed, medium-density gully-beam network. The southern margin of the Ileko-
Chingirlau watershed is characterized by flat-topped outliers of different sizes, separated
from the main plateau massif.
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Figure 1 — Map-schema of the Chingirlau district of the West Kazakhstan region
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Among the large forms of relief, a prominent place is occupied by the structures
of halogenesis located in the south of the region, which are pronounced in relief —
salt dome uplifts, two relatively large unique inclined Aeolian plains. They are widely
known by the names — the Karaagash and Akkum sands (Figure 3). The uniqueness
of the considered inclined Aeolian plains is determined by their location within the
Poduralsky plateau, which is the oldest surface of the territory of the region.

The inclined Aeolian plains are composed of delta sediments deposited in ancient
times by rivers. Then, for a long time, these arrays were subjected to Aeolian processing.

A feature of the geomorphological structure of the ecosystem is the data of alluvial-
delta deposits located on the slopes of the southern exposure, there is a large amplitude
of fluctuations in the absolute height of their lower and upper parts at relatively short
distances. The sloping plain on which the Karaagash forest cottage is located has
absolute heights from 100 to 150 m, and the Akkum sand massif — from 100-140
m. The lower elevations of these massifs have the same level, which indicates the
synchronous development of these territories against the background of the uplifts of
salt domes in the Pleistocene and Holocene.

South of the Karaagash sand massif is a fragment of the northern edge of the Kok
Uzekkum sands with Aeolian relief.
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Figure 2 — Physical and geographical map-scheme of the Chingirlau district of the West Kazakhstan
region
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Another characteristic feature of the geomorphological structure of the ecosystem
is the presence of two inclined plains can be considered, although they have significant
individual differences, a single layout of the main elements: swamps, rivers, Aeolian
sand massifs and large forest clearings.

Inthefirst case, in the west of the inclined plain of the upper part, there is an excessively
moistened surface of the Bylkyldak, giving rise to a small river Sarkyram. To the east of
them, in the upper part of the same inclined surface, there is the Zharshagyl sand massif,
below which (due to significant moistening of the surface by underground runoff, the
feeding zone of which is connected with the sand massif above) the Karaagash relict
forest is located.

In the second case, all the listed landscape elements take place and their mutual
disposition is similar. In the upper part of the surface of the western part of the more
extensive inclined plain, the Kindykty swamp is located, feeding the sources of the
Kuagash River. To the east of them, on an inclined surface, there is the Akkum sand
massif, which forms a waterlogged surface with the Karatal relic forest at the base of
the slope (Petrenko et al, 1998).

Figure 3 — Akkum Sands

Currently, these two plains are distinguished by another significant element - an
extensive wet salt marsh located at the base of the western part of the Karaagash tract,
below the marshy surface of the Bylkyldak. It probably has an anthropogenic origin,
being a consequence of the rise of groundwater as a result of the construction of a pond
dam below the source of the Sarkyrama River. Otherwise, it is impossible to explain the
presence on its surface of a network of well-rolled, and now impassable country roads.
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It should be emphasized that not only wetlands, but also sandy massifs take part in
feeding the sources of the Sarkyrama and Kuagash rivers. The sources of both rivers are
located at their junctions. In addition, both rivers within the inclined plains receive food
throughout the contact of their valleys with sandy massifs, and the Sarkyrama River
drains the western edge of the Karaagash sand massif for some part of the way.

The pre-Syrtovy ledge occupies territories along the valley of the Ilek River to the
village of Zhanakush, and along the valley of the Chingirlau River to the village of
Toryatbas (Marxism), where the marks of absolute heights range from 63 m to 100 m
horizontally. The surface is a slightly undulating valley plain with a sparse drainage-
beam network. After the final liberation of the Semi-Ural Plateau from the sea waters,
these parts of the more extensive Trans-Ural inclined plain were the bays of later
offensives of the Caspian waters.

A fragment of the Kok Uzekkum sand massif, the Zharshagyl and Akkum sands, as
well as broken sandy spaces extending north to Lake Sulukol in the upper reaches of
the Chingirlau River, are characterized by Aeolian relief. Bumpy sands with a height of
3-5 m prevail here, among which ordinary sands and blowing basins are often found.

The sands of the plateau surface and the outskirts of the Zharshagyl and Akkum sand
massifs are characterized by numerous small sand hills formed by the activity of an
underground giant blind rodent. Its emissions give a fine-grained character to the plain
and pastures, make it difficult to move on roads.

Conclusions

Thus, almost the entire surface of the area of the Poduralsky Plateau and the Ural
valley plain is complicated by negative and positive relief forms created as a result
of the redistribution of colossal masses of salts in ancient deep sedimentary layers
(halokinesis). This process and tectonic movements have created a large number of
hills and hummocks of different types, estuarine, lake and lake-sor depressions. Steppe
saucers (micro-depressions), common for flat watersheds, most likely have a suffusion
origin, possibly in combination with karst processes. Natural relief complexes of river
valleys are developed along the rivers. These features are reflected in the landscape
structure and its dynamics within the district.

In addition, the importance of anthropogenic deposits is increasing: cultural layers
of existing and abandoned settlements, numerous ancient burial mounds, dumps,
spontaneous and organized garbage dumps, profiled roads, dams, shafts of canals and
irrigation systems, artificial reservoirs, ponds, abandoned animal parking lots, manure
dumping, etc.
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