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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

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.




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. The purpose of the study is to carry out the natural landscape differentiation
of the Tobol River basin within the Kostanay region. The results of component studies
of geosystems, a three-dimensional relief model, Landsat 8 TM satellite images,
materials obtained during the development of methods of surveying the territory and
image processing, Google Earth geoportal data, field research materials with GPS-
binding were used as initial information for mapping the studied territory. A landscape
map of the Tobol River basin was made, which is based on the structural and dynamic
principle of community typification and reflects the genetic origin, classification
hierarchy. Its main task was to demonstrate the spatial and temporal patterns operating
in geosystems. 78 individual landscapes of the Tobol River basin within the Kostanay
region are highlighted and shown on the map. The following classification categories are

45


https://doi.org/10.32014/2023.2518-170X.295
https://orcid.org/0000-0003-4567-1820
https://orcid.org/0000-0002-2898-8212
https://orcid.org/0000-0002-6679-0207
https://orcid.org/0000-0001-7369-0987
https://orcid.org/0000-0002-3804-6800

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

highlighted by headings and subheadings in the legend: class (plain and valley), types
(forest-steppe, steppe and semi-desert), subtypes (north-steppe; south-steppe; meadow,
floodplain and estuary; salsoleae-meadow-steppe and salsoleae-saline). A block diagram
of geoinformation mapping of landscapes has been compiled. The presented work
reflects the natural landscape differentiation of the geosystems of the Tobol River basin
within the Kostanay region. The influence of geomorphological, climatic, and soil-plant
factors and conditions form the modern steppe denudation and accumulative landscapes
of the Tobol River basin within the Kostanay region.

Keywords: classification of geosystems, landscape mapping, landscape structure,
Tobol River, Kostanay region
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AnHoTamus. 3eprreyliH Makcatel-Kocranaii oOnbickl mmieringe ToObur e3eHi
OacceifHiniH Taburu-naHaAmadTeik  AnddepeHINanusIChIH  KYPri3y. 3epTTeleTiH
ayMaKThl KapTara TYCIpy[iH OacTanksl akmapaTsl peTiHe reoxyhenepai KOMIOHEHTTIK
3epTTey HOTHXKENEpi, jkep OenmepiniH ym emmemMa moxeni, Landsat 8 TM rapbIIThiK
TycipiliMzaepi, ayMakTbl TYCipy JKOHE CypeTTepli OHIey OHAiCTepiH JaMBITY
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Ke3iHJe anblHaThiH Marepuangap, Google Earth reomopraneinei aepexrepi, GPS-
0aiiJIaHBICTRIPYMEH JIAJIANIBIK 3€PTTCYy MarepHaiapbl maiganaHeiiabl. ToOBLT ©3¢HI
OacceliHiHiH JaHAMAPTHIK KapTachl JKacaylabl, O KaybIMIACTBIKTAPAbl THUITECYIIH
KYPBUTBIMIBIK- THHAMUKAJIBIK KaFUIaThl OOWBIHINA KYPBUTFaH KOHE T€HETHKAIBIK IIBIFY
TETiH, KIKTey MepapXusichiH kepcereni. OHBIH HETi3Ti MiHJETI reoKyihenepne opeKker
€TeTiH KEHICTIKTIK >KOHE YaKBITTBIK 3aHABUIBIKTApAbl kepcery. KocTtanail oOmbICHI
meringeri ToObT e3eHi OacceliHiHiH 78 keke maHmmadTapsl Kaprajga KepCeTiIreH.
JlereHaanarel TakKbIPBINITAD MEH TaKBIPBINIIANAD KeJeci JKIKTEY KaTeropusulapbiH
AHBIKTANIBI: KJMace (KA3bIK JKOHE aJKamThI), Typiepi (OpMaHIBI Jajna, naja >KOHE
eJIeHT), KIimi Typiepi (CONTYCTiK-mana; OHTYCTIK-Iaja; IMaJFBIHIBI, JKaWbUIMAaITbI
JKOHE JIMMAaH/BI; COPTaH-IIAFBIHABI-Nala JKOHE copTaH-copTaH). JlanmmadTapast
reoaKmnaparTblK KapTara TYCIpydiH OJOK-cXeMachl kacajabl. ¥ CHIHBUIFAH XYMBICTa
Kocranait o6nbicel meringe ToObu1 e3eHi OaccelHiHIH TeoXyHelepiHiH TaOuFu-
maHamapTeIK AU QepeHIHanuichiH KopceTiared. [eoMophoOTHsIIbIK, KIUMATTHIK
JKOHE TOTBIPAK-oCIMAIK GaKkTopIapbl MEH JKaFaaiiapeIHbIH ocepid Kocranail 00iIbICH
meringeri ToObLT ©3eHi OacceifHiHIH Ka3ipri fana AeHyJalHsIIbIK JKoHe aKKyMYISATHBTI
JMaHAMAaPTTaphl KATBIITACTHIPAIBL.

Tyiiin ce3aep: reoxyienepain Kikremnyi, TaHamadTeIK KapTorpadusiiay, TanamadT
KypbuUTbIMBL, ToOBLT 63¢Hi, KocTanait 00mbIck
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AnHoramusa. llems wuccnemoBaHWsT — TPOBECTH MPHUPOTHO-TAHIIIAPTHYIO
muddepentmanuto 6acceiitna pekn Tobom B mpemenax Kocranabickoit obmactn. B
Ka4ecTBe HWCXOOHOW HWH(OpPMannu KaprorpaupoBaHUS HCCIEAYEMOU TEpPUTOPUN
WCTIOTI30BAINCH PE3YNIbTaThl KOMIIOHEHTHBIX HCCIIEOBAaHUN T€OCUCTEM, TPEeXMepHas
Mofienb penbeda, kocmmueckne cHUMKH Landsat 8 TM, marepuansl, moimydaemble
MIPH Pa3BUTHH METONOB CHEMKH TEPPUTOPHUH M 0OpaOOTKH H300pa’keHUM, JTaHHBIE
reonoptasia Google Earth, marepmansl moneBrix uccnenoBanuii ¢ GPS-mpuBs3koii.
brima BemonHeHa nmaHamadTHAas kKapra OacceitHa peku To0oi, KoTopas MOoCTpoeHa
[0 CTPYKTypHO-AMHAMUYECKOMY MPHHIWITY THIU3AIUN COOOIIECTB M OTpakaeT
TeHETUYECKOE TPOUCXOXKACHNE, KIaCCU(PHUKAIMOHHYI0 uepapxuto. OCHOBHOHW ee
3amaueil crama JIEMOHCTpalHs TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH,
JEHCTBYIOIIMX B reocucTeMax. BriieneHsl U MoKa3aHbl Ha KapTe 78 UHAWBUAYAIbHBIX
naunamadgToB Oacceiina pexu Tob6oi B mpenenax KocraHatickoit o0macTi. 3arojJoBKaMu
Y TTOJ[3aTOJIOBKAMH B JIET€H/IE BBIJIEICHBI CIIEAYIOIIHE KITacCU(UKAITMOHHBIE KATErOpHH:
KJacc (paBHUHHBIC W JOJNHHHBIC), TUTIHI (JIECOCTETHBIC, CTEIHBIE W TONYITyCTHIHHEIE),
MIOATHUITEI  (CeBEPOCTENHBIC; IOKHOCTEIHBIe, JyTOBble, MOWMEHHBIE W IJIMMAaHHBIE;
COJIOHITOBO-JIYTOBO-CTEIHbIE M COJIOHIIOBO-CONIOHYaKoBbIe). CocTaBiieHa OJOK-cxema
reonH(pOpPMAITMOHHOTO KapTorpadupoBanus danamadToB. B mpencraBmenHoi padote
oTpakeHa MpupoaHO-TaHamadTHas nuddepeHnnanus reocucteM 6acceina pexu To6o
B npezenax Kocranaiickoit obiacTu. Biustare reoMopdoornuecKux, KINMaTHIeCKAX
Y TTIOYBEHHO-PACTUTEINHHBIX ()aKTOPOB U YCIOBUI (POPMUPYIOT COBPEMEHHBIE CTEITHBIE
JIEHYIAIIMOHHBIE U aKKyMYJISITHBHBIE JaHAmadTel OacceitHa pexkn Tobom B mpemenax
Kocranaiickoii o0mactu.

KuroueBbie ¢Jj10Ba: Ki1accHPHUKAIUA TeOCHCTEM, TaHAITaQTHOE KapTorpadupoBaHHe,
nmanamadTHAS CTPYKTypa, peka Todon, Kocranaiickast o61acth

Introduction

Natural landscapes represent complex, systemic integrity that has a thousand-year
history, developing according to the universal laws of the natural environment. When
studying geosystems, scientists should have a clear idea of local natural complexes
and their position in the landscape hierarchy, be aware of their diverse value and their
personal responsibility for their preservation.

The establishment and identification of the spatial and temporal organization of
geosystems, which allows mapping the differentiation and their dynamics, is one of the
priority areas of research in physical geography and geoecology of the landscape.

Such scientists as A.G. Isachenko (Isachenko, 1991: 166), V.B. Sochava (Sochava,
1978: 300), N.A. Solntseva (Solntseva, 2001: 203) and others were engaged in the study
of landscapes. According to V.A. Nikolaev (Nikolaev, 1999: 18), landscape science is
the science of connections that ensure the emergence and maintenance of the harmonic
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unity of geosystems, characterized as dynamic systems in which the circulation of
matter and energy is stable. The methodology of landscape mapping is based on these
principles of teaching.

The advantages of using the basin approach in physical, geographical and geoecological studies
have been proven in many scientific works by G.F. White (White, 1963: 376), D. Barkin (Barkin,
1970: 14), Z.T. Mukayev (Mukayev, 2019: 115) and in other works.

The basin is an integral natural and economic geosystem, since it is an arena of
interaction between nature and society, where natural, economic and socio-demographic
processes are interconnected, therefore, when solving territorial planning tasks, it is
rational to use the principles of the geosystem-basin concept (Korytnyj, 2017: 7).

Methods and materials

As the initial information for mapping geosystems of the Tobol River basin
within the Kostanay region, the results of component studies of geosystems, a three-
dimensional relief model, Landsat 8 TM satellite images, materials obtained during the
development of methods of surveying the territory, and image processing, data from the
Google Earth (U.S., 2021), materials of GPS-linked field studies integrated in a single
cartographic projection and coordinate system, topographic maps of scales 1: 250,000,
profiles characterizing the lithology and structure of the soil cover, field descriptions
(geobotanical, soil, etc.) (US Department of GSK, 2001), as well as the use of the latest
technologies of complex spatial analysis (figure 1).

P

/ Dctcl:mmatmn of t]l1c boundalflc%s of thf: river basin The decryption of satellite images of the
(using topographic maps, digital relief model), studied territory (ENVT)
correction of the boundaries of the basin by Y
satellite imagF (ArcGIS) +

ArcGIS)

v

\[ Creating a landscape ngp-hypolheses (ArcGIS) ]/

/ Correction of landscapibuundaries in the field \

L

[ Vectorization of terrain objects (horizontals, elevations), rivers, lakes, vegetation, etc. (Easy Trace, ]

Geoinformation block

Reconnaissance routes Soil sections in characteristic Bookmark geobotanical
areas of gcﬁsystcms sites

4
[ GPS-linking with exporting points to geodata databases ]

L]

\ [ Comprehensive descriptions of geosystems ] /

Generalization of the map
(previously compiled maps)

Field UGeneralization of the

[ Landscape map ]

Fig 1. Block diagram of geoinformation mapping of landscapes (Source: Ozgeldinova, 2019: 6020)
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Results and discussion

The Tobol River is a left tributary of the Yertis River, originating on the eastern
spurs of the Southern Urals and belongs to the Kara Sea basin. The total length of the
river is 1,591 km, including 725 km within Kazakhstan. The area of the basin (within
Kazakhstan) is 131,679 sq. km. The upper course of the Tobol River is located on the
territory of the Kostanay region. It has a constant flow for most of its part. The basin
of the Tobol River is located deep in the continent of Eurasia and is remote from the
oceans and seas.

The territory of the studied area has its own geological history, which is composed
of two large geostructures of Ural and Central Kazakhstan origin. The Turgai trough
is tectonic and stands out at the junction of these two geostructures. It is represented
by an ancient Paleozoic folded foundation, which is overlain by a layer of horizontally
overlying sedimentary rock of the Meso-Cenozoic period. The landscape of the basin
territory is a plain of the West Siberian Lowland in the north and the Turgai tableland
in the south, which differs from the northern and central by its dryness and diversity of
vegetation cover (Chigarkin, 2003: 10), (Medvedev, 2017: 5), (U.S. Geological Survey,
2021).

The absence of high natural barriers in the north and south of the territory is accessible
to the movement of warm, dry subtropical air of the deserts of Kazakhstan and Central
Asia and cold, moisture-poor Arctic air.

Climate has a huge impact on all components of nature, on the formation of
geosystems as a natural phenomenon and as a habitat. The climate of the territory under
consideration is sharply continental and is characterized by severe frost in winter and
dry, hot summers. In summer, the temperature changes dramatically during the day, and
the average temperature in July is +20.9 °C. Average January temperature: -14.5 °C.

The number of warm days, the degree of moisture, and the duration of the growing
season contribute to the development of animal husbandry and favorable cultivation of
crops. As we move from north to south, by an increase in the amount of solar heat and
a decrease in precipitation, a natural change of forest-steppe landscapes with steppe
and semi-desert occurs in the territory of the Tobol River basin (Geoportal of Kostanay
region, 2021), (Ozgeldinova, 2023: 633).

The Tobol River basin is characterized by very significant fluctuations in the water
level according to the seasons of the year. During the spring flood, the Tobol in many
sections of the current spreads for tens of kilometers along its wide and flat valley.
The aridity of the climate of the studied territory caused a relatively weak and uneven
development of the river network. In summer, a large number of small reservoirs and
watercourses dry up. So on the right bank of the Tobol River basin, there is a drainless
area between the Tobol and Ishim rivers. This drainless area is characterized by separate,
drying rivers that retain water in ples and lakes in summer (Ulykpanova, 2023: 29).

As we move from north to south, by an increase in the amount of solar heat and a
decrease in precipitation, a natural change of forest-steppe landscapes with steppe and
semi-desert occurs in the territory of the Tobol River basin.

Within the Tobol River basin, 78 individual landscapes were identified and shown on
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the map, which, as a result of their typological grouping, and then structural and genetic
classification, were ordered into hierarchical systematics (figure 2).

N &, wwTE o] T I - P

Fig. 2. The landscape map of the Tobol River basin
(Source: Author, created in the program ArcGIS.10.8)

Table 1. Fragment of the legend to the landscape map of the Tobol River basin (map number Figure 2)

Ne Names of landscapes
1 Flat landscapes
1 | Forest — steppe

Denudation plains

1 - A steep plain with rich grass-red-and-white vegetation in combination with birch, aspen-birch
forests, and pegs on ordinary saline chernozems with saline

2 - A gently-wooded stratified plain with richly-grazed red-and-white vegetation on ordinary
chernozems

4 - Aflat-undulating stratified plain with rich grass-red-and-white vegetation on ordinary chernozems,
saline soils 6 - A flat stratified plain with rich grass-red-and-white vegetation in combination with
birch, aspen-birch forests and pegs on sod-weakly podzolic and ordinary chernozems
Accumulative plains

8 - Wavy ancient lake plain with rich grass-red-grass vegetation on ordinary, carbonate chernozems
10 - A weakly undulating ancient lake plain with rich grass-red-and-white vegetation in combination
with birch, aspen-birch forests, and spikes on ordinary saline chernozems
Accumulative-denudation plains

12 - ridge -undulating plain with grassy, mixed-grass, mixed-grass meadows on meadow soils of
river flood plains and estuaries on floodplain meadows
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II

Steppe
North-steppe
Denudation plains
24- Hilly-undulating plain with rich red-grass and sandy-grass vegetation on southern chernozems
32- Undulating stratified plain with mixed-red-grass and sandy-grass vegetation on chernozems of
southern saline soils
33- Flat-undulating plain with mixed-red-grass and sandy-grass vegetation on southern saline
chernozems
Accumulative plains
38 - Maned ancient Aeolian plain with sandy-grass vegetation on dark-brown saline soils with salt
pans
39 - Wavy-hollow ancient lake plain with mixed grass and red-and-white vegetation on the southern
saline chernozems
40 - A weakly undulating ancient lake plain with rich grass-red-and-white vegetation in combination
with birch, aspen-birch forests, and spikes, with wheatgrass, bonfire, veiny vegetation with various
grasses, in places halofts - with the participation annual-salsoleae groupings on meadow soils of
river floodplains and estuaries on ordinary saline chernozems with saline
41 - Weakly undulating ancient lake plain with hollows, with mixed-grass and red-grass vegetation
on salt flats with southern saline chernozems
42 - Weakly undulating ancient lake-alluvial plain with rich red-grass and sandy-grass vegetation on
ordinary saline chernozems with salt
44- Aflat-undulating ancient lake plain with mixed-grass and red-grass vegetation on the chernozems
of the southern saline salt lakes
45- Flat-wavy ancient lake plain with manes, with mixed-grass and red-grass vegetation on southern
saline chernozems with saline
46 - Flat-undulating ancient lake plain with wheatgrass, bonfire, ostrich, veiny vegetation with
various grasses,halofts in places - with the participation of annual-salsoleae groupings on meadow
soils of river floodplains and estuaries on meadow saline
47 - Flat-undulating alluvial plain with sandy-grass vegetation, grass, grass meadow on meadow
soils of river floodplains and estuaries on southern saline chernozems
51 - Flat ancient lake plain with mixed grass vegetation on the southern saline chernozems
53- Flat-sloping alluvial plain with sandy-grassy-red-veined vegetation on southern saline
chernozems
Accumulative-denudation plains
55 - A steep plain with sandy-grass, mixed-red-grass vegetation in places with Korzhinsky grass on
southern chernozems, saline, carbonate soils
South Steppe
Denudation plains
58 - A wooded plain with tipchak-tyr vegetation with the participation of mesoxerophilic variegated
grasses on dark-brown saline soils
59 - Ridge-hilly plain with halophytic grouping on salt marshes and salt marshes on meadow soils,
salt marshes with chestnut saline
Plains accumulative
67 - Weakly undulating ancient lake plain with mixed-red-grass vegetation, in places with
Korzhinsky grass on southern saline chernozems
Semi — desert
Accumulative plains
71 - ridge-hilly plain with sandy-grass vegetation on dark-brown salty with salt
72 - Gently undulating ancient lake plain with grass-type vegetation on dark brown saline with salt
pans

Landscapes of river valleys and lake depressions
Meadow, floodplain and estuary
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73 - Floodplain terrace with grassy, mixed-grass, mixed-grass meadow on meadow soils of river
I |floodplains and estuaries on floodplain meadow soils

1 | Saline - meadow-steppe

75 - A complex of low above-floodplain terraces with rich grass-red-grass and sandy-grass vegetation
on ordinary saline chernozems with saline

2 | 76- Flat terrace and bottoms of lake and estuary depressions with sandy grass vegetation on dark
chestnut saline with salt

Solonetz -saline

77 - A high above-floodplain terrace with a halophyte grouping on southern saline chernozems with
3 |salt lakes

The following classification categories are highlighted by headings and subheadings
in the legend: class (plain and valley), types (forest-steppe, steppe, and semi-desert),
subtypes (north-steppe; south-steppe; meadow, floodplain, and estuary; saline-meadow-
steppe and saline) (table 1).

Our medium-scale (1:500,000) landscape map of the Tobol basin within the Kostanay
region is based on the structural and dynamic principle of community typification and
reflects the genetic origin, classification hierarchy. Its main task was to demonstrate the
spatial and temporal patterns operating in geosystems.

There is a forest-steppe zone within the Kostanay region in the northern part of the
Tobol River basin. The relief is characterized by the alternation of steep, hill-hollow,
wavy denudation, and ancient lake and abrasive-accumulative plains. The average
monthly air temperature in January is -16°C, in July +21 °C. And the average annual
precipitation is 300-350 mm. Subsequently, strong dry winds are quite frequent in spring
and summer, which increase the already significant evaporation and contribute to the
blowing off of soils. The entire territory of this zone is represented by rich-grazing-red-
and-white vegetation in combination with birch, aspen-birch, settled grass forests, and
pegs on ordinary chernozems. In the valleys of the Togyzak and Uy rivers, birch and
aspen forests are rare and mixed with steppe areas.

The steppe zone covers almost the entire northern part and the southeastern part of
the territory of the Tobol River basin within the Kostanay region. The steppe zone of the
basin territory is partially occupied by the vast West Siberian Lowland (northeast of the
Kostanay- Kushmurun line), while most of it belongs to the Turgai Depression.

The geomorphological diversity of the relief of the steppe zone is characterized by
steep, gently rolling, cuesta-hilly, denudation and maned ancient Aeolian, wavy-hollow,
slightly wavy ancient lake accumulative plains.

The soil and vegetation cover is distinguished by rich grass-red-grass-carpet
vegetation in places with Korzhinsky's carpet and petrophysics grass-oatmeal-carpet
vegetation with Kipchak-oatmeal-carpet vegetation and sand-grass-carpet vegetation is
rarely found on southern carbonate chernozems, saline with salt, and sometimes on
dark-tan carbonate saline with salt.

The steppe zone of the Tobol River basin is one of the main habitats of waterfowl
and near-water birds in Kazakhstan. Globally threatened species such as the curly
pelican and Savka nest here. Species included in the lists of the International Union for
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the Conservation of Nature and Natural Resources and the Red Book of Kazakhstan:
pink pelican, caprice, screamer swan, white-eyed dipper, gray crane, the black-winged
pratincole, black-headed giggler (Encyclopedia, 2006:5).

A small part of the studied territory in the south of the basin within the Kostanay
region is occupied by a semi-desert zone. This zone is characterized by ridge-hilly,
gently undulating, and ancient lake accumulative plains with sandy-grass and grass-type
vegetation on dark chestnut saline soils with salt. Semi-desert landscapes are not very
stable, since here the lack of moisture reduces the removal of decomposition products,
vegetation is poor, soils are weak, highly vulnerable. In this area, the average annual
precipitation is 150-200 mm (Kazhydromet, 2021).

The vegetation cover of the semi-desert plains of the territory of the Tobol River
basin is characterized by sandy-grass and grass-type vegetation.

On the territory of the Tobol River basin, a complex of low floodplain terraces
and bottoms of lake and estuary depressions is well developed (75, 76 landscapes).
The Tobol Valley has wide and gentle slopes, strongly dissected by logs and gullies.
The main meadow, floodplain, estuary, saline-meadow-steppe, and saline landscapes
are concentrated in the floodplains of rivers. Along the banks of rivers, grass, grass
meadows are common.

Conclusion

The presented work reflects the natural landscape differentiation of the geosystems of
the Tobol River basin within the Kostanay region. The influence of geomorphological,
climatic, and soil-plant factors and conditions form the modern steppe denudation and
accumulative landscapes of the Tobol River basin within the Kostanay region. The
components of the geosystem do not exist in isolation but make up natural landscapes.
The catchment basin of the study is characterized by uniqueness and specificity: the
nature of the location, the diversity of the relief and climate, the composition of soils,
its lake character, and the asymmetry of the catchment areas of the right bank left bank
(Newsletter, 2007).

Natural landscape differentiation makes it possible to obtain the necessary
information about the current state of geosystems and further use this data to form
environmental management strategies (Management of the Land Cadastre, 2021).
The geosystem changes as a whole, but at the same time, its components transform
at different speeds and often in their ways. Natural landscape differentiation plays a
vital role in environmental protection measures, namely in the conservation and rational
use of natural resources. Since this helps to prevent a negative impact on landscapes,
another critical point is that differentiation allows you to predict possible hazards for
the geosystem.
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