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

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

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



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

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

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

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

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

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

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

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

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

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

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

FruibiMu xaTmisl

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Scientific secretary

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

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

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

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

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

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

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

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

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

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

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

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

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

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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Abstract. Today, one of the main tasks in the field of electric power industry is
to find new ways to solve the energy crisis situations of the world community. Here
the question is raised about the optimal use of local energy resources, taking into
account its potentials in providing the population with electric and thermal energy.
This article examines the assessment of the solar potential of the Turkestan region,
taking into account the climatic and meteorological factors of the selected territory.
The introduction discusses experimental solutions by foreign scientists, who note
that the creation of thematic maps to assess the intensity of solar energy distribution
based on GIS technology, taking into account factors such as ambient temperature,
terrain, time series of solar radiation, as well as the distance of the proposed areas
for the construction and commissioning of solar power plants from residential areas
and nearby electrical substations. In the materials and methods of the study, satellite
images of the relief of the location of the selected areas were obtained in relation
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to the construction of new optimal sites for solar power plants based on Google
Earth. A thematic ecological map has also been created based on the Esri ArcGIS
geoinformation program, which shows the climatic data of the localities, which are
the main parameter in assessing the solar potential. In the results of the study, based
on the SAM (System Advisor Module) application program, forecast data were
obtained for monthly and annual specific electric power generation based on SES.

Keywords: geoinformation technologies, meteorological observations, ICON
data model, solar power plants, maximum generation of electric energy, average
annual solar energy production
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AHHOTanus. ByriHri TaHga DBIEKTp SHEPreTHKACHI CANACBIHAAFbl HETi3ri
MIHJCTTEpiH Oipi-oleMIiK KOFaMIaCTBIKTBIH JHEPTeTUKANBIK JaFIapbICTHIK
JKaFIaiIapbIH HISHIY/IiH )KaHa XKOJIIapbiH Ta0y. MyH/1a XaIbIKThI 3JICKTP KIHE KbLTY
SHEPTUACHIMEH KAMTAMAacChI3 €TY/ICTT OHBIH QJICYEeTiH €CKepe OTBIPBIIN, KEPTiTiKTI
SHEPTeTHKAIIBIK PECYPCTAP/IbI OHTANIBI Al aIaHy Typalibl Macee keTepinei. by
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Makaja/a TaHIaJIFaH ayMaKThIH KIIMMATTHIK XKOHE METEOPOJIOTUSIIBIK (DaKTOpIIapbIH
eckepe OTHIpHIN, TypKicTaH OONBICHIHBIH KYH SHEPTHACHIHBIH OJIeyeTiH Oaranay
KapacTeIpbuIasl. Kipicniene meTenaik FarbMIap IbIH SKCIIEPUMEHTTIK MIeiMaepi
TalKbUIAHA/IBI, OJlap KOpIIaFraH OpTaHBIH TEMIIEpaTypachl, kep Oenepi, KYH
paJMalUsChIHBIH YaKBITTHIK KaTapiapbl CHUSKTHI (PaKTOpIapAbl €CKepe OTHIPHII,
I'AYK TexHOJOTHICH HETi3iHe KYH YHEPTHACHIH 067y KapKbIHBLUIBIFBIH Oaraay
YIIIiH TaKBIPBINITHIK KapTajap jkacay, COHai-aK TYPFbIH aylaHapAaH )KoHe KaKbIH
MaHJIaFbI AIEKTP KOCAJKbI CTAHIMSIIAPBIHAH KYH AIIEKTP CTAHIHUSIAPIH Cally )KOHE
naiijananyra Oepy YIIiH YCBIHBUIFAH ayMaKTapIblH OENTiICeHIeH KaIIbIKThIFBIH
aHBIKTAy KapacTHIPBUIFaH. 3epTTey Marepuannapbl MeH omictepinge Google
Earth Heri3iHzeri KyH 2JIEKTp CTaHIMSUIAPHI YIIIH YXaHa OHTAWIBI ydacKelep.IiH
KYPBUIBICHIHA KATBICTHI TAaHIaJIFaH ayMaKTapAbIH OpHAJIACY PelbeiHiH CITy THUKTIK
cyperrepi anbiHAbl. Conpaif-ak Esri ArcGIS reoakmaparTeik Oarmapiamachl
HETi3iH/I€ TaKBIPBINTHIK AKOJIOTHSIIBIK KapTa >Kacaljibl, OHJAAa KYH OJIeyeTiH
Oaraay/blH HETi3Ti mapamMeTpi OOJBIN TaOBUIATHIH €J1/1I MEKSHIEP/IiH KIIMMATTHIK
nepekTepl kenripiared. 3eprrey HoTmxkenepi Sam (System Advisor Module)
KonmaHOanel Oarmapiamackl Herizinge COC 0a3achlHAA IJEKTP SHEPTHSICHIHBIH
alITBIK JKOHE JKBUIIBIK YIIECTIK OHIPICiHIH 00HKaMIbI JepEKTEPI aTbIH/IBI.

Tyiiin ce3aep: reoaknapaTThIK TEXHOJIOTHSIIAP, METEOPOIOTHSUTBIK OaKbLIayIap,
ICON nepexkrep Mopeni, KYH 3JEKTp CTaHIUSUIAPHI, DIIEKTP SHEPTHSICHIHBIH
MaKCUMAIIJIbl OHIIpici, KyH SHEPTUACHIHBIH OpTAIlla KBUIIBIK OHipici
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Annotauusi. Ha cerogusimuii 1eHb OJHOM W3 TIABHBIX 33734 B 0ONacTH
ANEKTPOIHEPTETUKHU SIBIISCTCSl HAXOXKICHUSI HOBBIX IMyTEH PEUICHUS! MPU BBIXOAE
W3 DHEPrOKPU3UCHBIX CUTYyallMd MHPOBOTO COOOIIECTBa. 37€Ch CTAaBUTCS BOIPOC
00 ONTUMalbHOM HCIOJNB30BAaHUN JIOKAJIBHBIX OJHEPrOPECYpPCOB C  Y4ETOM
MOTEHIINAIOB MPU 00ECIICYCHNH HACETICHUS AIIEKTPUIECKON U TETJIOBOM SHEPTHEH.
B nmanHO# cTaTbe MOBOIMTCS OLEHKA COJHEYHOrO IMOTeHHMana TypKecTaHCKOW
00JIacTH € Y4EeTOM KIMMAaTHUYECKUX M MEeTeO(aKTOPOB BHIOPAHHOW TEPPUTOPHUH.
ABTOpaMHU PacCMOTPEHBI AKCIIEPUMEHTAIbHbBIC PEIICHUsI 3apYOeKHBIX YUCHBIX O
CO3JJaHUU TEMAaTHYECKUX KapT MO OLIEHKE YPOBHS MHTEHCHUBHOCTH PacHpe/eieHuUs
conHeuHol sHeprun Ha O6aze I'MC TexHoJOrMM C y4eToM Takux (DakTOpOB,
Kak TeMmIeparypa OKpy)Kalollel Cpeabl, peibed MECTHOCTH, BPEMEHHBIC DPSIbl
COJIHEUHOW pajualyy, a TaKKe PAaCCTOSHUS MPEaIoiaraéMblX MECTHOCTEH IO
CTPOUTENILCTBY M BBEICHUIO B OKIUIyaTallMI0 COJHEYHBIX 3JEKTPOCTAHIUH OT
KHJIBIX MACCHBOB M BOJIM3MPACIIONOKEHHBIX 3JIEKTPHUYECKUX MOACTaHIMH. B xoze
HCCIeI0BaHUs OBUIH IOy Y€HBI KOCMOCHUMKH peibeda pacronokeH s BRIOpaHHBIX
MECTHOCTEH COOTHOCHTEIBHO K CTPOUTEIBCTBY HOBBIX ONTUMAJIBHBIX TUIOIIAJI0K
COJIHEUHBIX dNeKTpocTanmii Ha 6aze Google Earth. Takxke cozgana remaruueckas
JKOJIOTHUECKas KapTa Ha 0a3e reonHdpopmannonnoi nmporpamMmsel Esri ArcGis, e
MOKa3aHbl KIMMAaTHYECKHE JaHHbIE MECTHOCTEH, KOTOpBIE SIBIISIIOTCS TJIaBHBIM
napamMeTpoM TP OLEHKE COJIHEYHOTO MOTeHIMana. B pesynbrare mccnemoBaHus
Ha 6a3e npukiaaHoi nmporpammbsl SAM (System Advisor Module) 66111 oy4eHs
MPOTHO3HBIC TaHHBIC MECSIYHON M TOI0BOM yAEIbHON BBIPAOOTKH AIIEKTPUUECKON
sHepruu Ha 6aze COC.

KioueBble ciioBa: reonH()OpMalnmoOHHBIE TEXHOJIOTHH, METEOPOIOTHYECKHE
Habmonenus, Moaens fanHbIX ICON, conHeYHbIe 31eKTPOCTaHIInU, MAaKCUMaJIbHAs
BbIpabO0TKa 3JIEKTPOIHEPTUH, CPEAHET0JJOBOC MTPOU3BOACTBO COMHEUHON SHEPTHU

Introduction

Today, foreign scientists determine the key possibilities of using geoinformation
technologies in assessing the main risk factors during the construction and
commissioning of new solar power plants. The conducted experimental studies
confirm that the determination of the optimal sites for the installation of solar power
plants depends on the climatic and meteorological data of the selected region, which
directly affects the level of intensity of the distribution of solar radiation (Nefedova
et al., 2022: 438-443; Guryev et al., 2019: 242-246; Guaita-Pradas et al., 2020:
764; Shorabeh et al., 2019: 958-973).
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When choosing the optimal sites for the construction of new solar power plants,
it is necessary to conduct a specific analysis in the local selected area according to
technical, environmental and economic criteria. In the author’s work, an analytical,
hierarchical process (AHP) based on multi-criteria decision-making (MCDM)
methods was modeled, which consists of two main stages to determine the suitability
of building new solar power plants. It takes into account such key factors as the
total solar illumination of the horizontal surface; the slope; land use; buffer distance
between areas with high annual solar energy potential and residential areas; and
proximity to substations, highways and power lines ((Imamverdiev, 2022: 189—
199; Amanoval et al., 2023: 208-224; Absametov et al., 2022: 6-18).

The author’s work presents the dependence of the intensity level of solar
radiation distribution on the relief of the proposed area for the creation of new sites
for the construction and commissioning of new solar power plants (Amanoval et
al., 2023: 208-224).

Scientists have created the main thematic, interpolated maps of annual global
horizontal irradiation (GHI), obtained on the basis of NREL data, as well as other
thematic maps obtained from websites, which are crucial in the study of choosing
the optimal locations for the installation of photovoltaic panel sites (Absametov et
al., 2022: 6-18; Saneev et al., 2022: 74-79; Patel et al., 2020).

The proposed research paper shows the binding of photovoltaic modules to the
System Advisor Model (SAM) application program, which provides opportunities to
increase optimization in solar energy distributions, taking into account adaptation to
climatic and meteorological data of the selected region (Glick et al., 2020: 173—-182).

Foreign scientists evaluate solar energy resources by satellite measurements,
mathematical modeling and reconciliation of the results with ground-based
meteorological observations. A document based on thematic maps was proposed
by improving the spatial resolution of resource data and calculating the technical
potential of solar energy, taking into account high-tech achievements (Mokarram et
al., 2020; Mihoub et al., 2022: 675-688; Kiseleva et al., 2023: 939-949).

In the author’s work, legal, political and environmental criteria were combined
in the creation of thematic maps, which include basic parameters such as the
intensity of solar radiation, local physical relief, environment and climate, as well
as location criteria such as distance from roads and nearby electrical substations.

Time series of solar radiation, digital elevation models (DEM), climatic and
meteorological data were taken as input parameters (Mihoub et al., 2022: 675-688).

Materials and methods of research

The Turkestan region has a huge solar energy potential, which makes it possible
to provide the population of local areas with high-quality electric and thermal energy.
The average annual temperature of the Turkestan region in 2023 was 20-22°C.

The average annual temperature of the Turkestan region for 2023 is shown in
Figure 1.
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Figure 1 - The average annual temperature of the Turkestan region in 2023

Based on the Google Earth program, optimal sites for photovoltaic panel
installations were obtained. The hottest areas of the Turkestan region, such as
Zhetisai, Shardara, Saryagash, were taken as the studied objects.The optimal
locations of solar power plants in Zhetisai, Shardara and Saryagash districts,
Turkestan region were shown in Figure 2,3,4.

Figure 2 — The optimal location for the installation of solar power plants in the Zhetisai district
of Turkestan region

Figure 3 — The optimal location for the installation of solar power plants in the Saryagash
district of Turkestan region

Figure 4 — The optimal location for the installation of solar power plants in the Shardara district
of Turkestan region
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The interpolated temperature graph maps were developed using the ICON data
model.

When developing thematic maps based on the ICON data model, the elements
can be effective or illustrative graphical representations of intentions. For example,
they can be used to navigate the interface or represent interactive elements - on
their own or in combination with text content.

The optimal seasonal data for the construction and commissioning of new solar
power plants were taken from the ambient temperatures from April to September.

Figure 5-10 shows the main data on ambient temperature from April to
September.

KAFTA PACTIPETETENIA TEMIIEFATYF 14 AIFE_The

KAPTA PACHPEIE TEHIR TEMIEPRTYP 54 MAR

Figure 7 - Ambient temperature distributions for the month of June
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Figure 10 - Distribution of ambient temperature for the month of September

The average annual temperature for the selected period was approximately 35—
38°C.

Results and discussion

On the basis of the System Advisor Module application program, forecast
specific data on solar energy generation and loss were obtained.

In Figure 11, monthly forecast data on electric power generation were obtained.
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Figure 11 - Monthly forecast specific data on electric power generation

Figure 11 shows that the maximum generation of electric energy on the basis of
SES was 53,175,264 kWh

Figure 12 shows the annual loss of electrical energy
Annual AC enzrgy inYear 1(KW) 21515

Day
0 W0 10 200 250 300 350

i

,,,,,,

Howr

Figure 12 — Annual losses of electrical energy

Figure 12 shows that the maximum losses during the conversion of solar energy
into electrical energy amounted to 21315.4 kW
Figure 13 shows the average annual maximum solar energy output
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Figure 13 — Average annual maximum solar energy output

It can be seen from Figure 13 that the average annual solar energy production,
taking into account weather and climatic conditions, as well as with losses of
electric energy, amounted to 22,500 kW. Figure 14 shows a map of the intensity of
solar energy distribution to visualize the main data obtained

e

Figure 14 - A map of the intensity of solar energy distribution

Figure 14 shows that, according to the assessment of the intensity of solar energy
distribution, this map makes it possible to visually assess the solar potential of the
selected region and, based on this, analyze the construction and commissioning of
a solar power plant.

Conclusion

The use of remote monitoring in the construction and commissioning of solar
power plants plays a major role as a technology that provides the necessary data
continuously, taking into account the dynamics of changes in the main parameters.
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In this article, the issues of changing the ambient temperature of selected
potential regions, where new solar power plants will be built in the future, were
considered. Thematic maps on the distributed state of ambient temperature were
created based on the Esri ArcGIS application program.

The data obtained shows that, according to the assessment of the state of the
ambient temperature of the selected regions, climatic and meteorological conditions
are favorable for the construction and commissioning of new solar power plants.

Based on the SAM application program, monthly and annual loads for generating
electric energy.

The maximum output of the electric load per year, as well as the maximum
losses of electric energy on the basis of the SES, were also determined.
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