ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

NEWS OF THE NATIONAL ACADEMY
OF SCIENCES OF THE REPUBLIC
OF KAZAKHSTAN, SERIES OF
GEOLOGY AND TECHNICAL SCIENCES

Ne6
2025



ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

\\m%

)
S|
3
=
5]

e

,Q.‘&:\
CENTRAL ASIAN ACADEMIC

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN,
SERIES OF GEOLOGY AND TECHNICAL
SCIENCES

6 (474)

NOVEMBER - DECEMBER 2025

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, 2025



2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP 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.

«Opmanvix Asusn axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAP Cepusicbly 2bliviMu dcypranvinvily Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRAHUusACul Jcyprandvl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwiioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei men canacwin Ycvinaovl. KP ¥YFA Xabapnapeo.
Teonocus scone mexuuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyl 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2eon02usi JHeaHe MexXHUKAIbIK
EbLIBIMOAP OOULIHUWA KOHMEHMKe a0anoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY N0 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue20 coobuecmsa.
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KYPUHOB Mypar ’KypunoBH4, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbubiii tupekrop AO «MHCTHTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoroy (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb INTABHOT'O PEJAKTOPA

ABCAJIBIKOB Baxeit Hapuk6aeBuY, JOKTOp TEXHMYECKHX HayK, npodeccop, akazemuk HAH PK,
Ka3zaxckuil HaIMOHAIBHBIN HCCIENOBATEIbCKHI TexHmueckuii ynusepcurer M. K.M. CarmaeBa (AimMarsl,
Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/
wos/author/record/2411827

PEJAKIIMOHHAS KOJIJIEI'ASI:

ABCAMETOB Mauuc KyabicoBu4, (3aMecTHTellb [JIABHOTO  PEOAKTOpa), JIOKTOp  T'e0JIOro-
MHUHEpPAJIOTHYECKUX HayK, podeccop, akanemuk HAH PK, aupexrop MHCTUTYTA rHAPOr€0I0TUH U F€0IKOJIOTHU
nM. Y.M. Axmencaduna (Anmatsr, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii KosnraeBn4, 10KTOp re0JIOTOMHHEPAIIOTHYSCKUX HayK, IIpodeccop, ITOUSTHBIH aKaJIeMUK
HAH PK (Anwmarsi, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https:/www.
webofscience.com/wos/author/record/1939201

CHOY [pumne, PhD, accounnpoBanusiii mpodeccop, aupekrop JlabopaTropruu BOTHBIX HAyK YHUBEPCHTETA
Heb6packu (mrar HeGpacka, CIIIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, pykoBoguTens ucclieoBaHHIl B 00IaCTH HETPOJIOTUH M MECTOPOXKICHUI
MoJIe3HbIX McKonaeMbix B Otaerne Hayk o 3emiie Mysest ectectBenHoit uctopun (Jlonmon, Anrmus), https:/www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MNAH®UJIOB Muxani BopucoBud, 10KTOp TeXHUUECKUX Hayk, mpodeccop Yuusepcutera Haneu (Hamcn,
Opannus),  https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

IIEH IMun, PhD, 3amecrurens aupexropa Komurera mo ropHoii reoxorun Kuralickoro reonorndaeckoro
obmiecTBa, WieH AMEPUKAHCKOH accormanun skoHoMudeckux reosoroB (Ilexun, Kurait), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

OUUIEP Akcenn, accormupoBannbiii npodeccop, PhD, texuuueckuii yuusepcurer pesnen ([pesnew,
bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Baagumup EHokoBuY, TOKTOp XuMHUYecKuX Hayk, akagemuk HAH Benapycu, noderHsiii
nmupekTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (Munck, Bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accouumposanusiii mnpodeccop, Texuuueckuit ynusepcuter ([lpesieH,
I'epmanns), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https:/www.webofscience.com/
wos/author/record/1309251

CATHUHTAEB Kanaii, PhD, accoruupoBannstii npogeccop, Hazapbaes yausepcuret (Actana, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTUHHU Iaono, PhD, accounnpoBanubliii npodeccop, Munanckuii ynusepcuter bukokk (Munaw,
Wramus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEMCOBA Map:xan baiicanoBHa — JOKTOp TeXHMYEeCKMX Hayk, mnpodeccop Kazaxckoro
HarroHansHOTO HCCIIeIOBaTENbCKOro TexHuueckoro ynusepcurera um. KUM. Carnaesa, (Anmarsl, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/
record/AAD-1173-2019

PATOB Bopan6aii TosGacapoBu4, IOKTOp TEXHMYECKMX Hayk, npodeccop, 3aBenyrommii kadenpoi
«T'eomsuka u ceiicmonorusy, Kasaxckuit HannoHansHbIN HCClieOBATEIbCKIN TEXHHYECKUH YHUBEPCUTET M.
K. Carmaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, ITpodpeccop LleHTpa nepcreKTuBHbIX OIMKHEBOCTOUYHBIX HCCIeA0BaHUN JIyHACKOTO
yHuBepcHuTeTa, npodeccop (monuslii kype) Jlymnckoro ymmusepcurera, (IlIBemus), https://www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MUPJIAC Baagumup, DaxynsreT XUMHUECKOH HHXKEHEPHH M BOCTOUHEBIN Hay4YHO-HCCIIENOBATEILCKUIT
ueHtp, Yuusepcuter Apwoust, (M3pawmib), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261

«M3BecTusi POO «HAH PK». Cepusi reo10ruu 1 TEXHHYECKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CoberBennnk: TOO «lleHTpanbHO-a3HATCKUIT aKaIeMUUSCKUI HayqHBII HEHTp» (T. AJIMATEI).
CBHICTEIBCTBO O IOCTAHOBKE HA Y4YET MEPHOAMYECKOro medaTHoro usfganus B Komwurere wmH(popmannn
MunucrepctBa uHGopManuu 1 koMMyHuKauuii u PecnyOnuku Kazaxcran N° KZ50VPY00121155, BeimanHOe
05.06.2025 .
TemaTuueckasi HANPABICHHOCTb: 2€0102Usl, 2UOPO2EON02Us, 2e02Ppapus, 20pHOe 0eno U XUMUHECKUe MEXHON02UU
Hegmu, easa u Memanios
IMepromuanoCTb: 6 pas B TOJ.
http://www.geolog-technical kz/index.php/en/
© TOO «lleHTpanbHO-a3uaTCKH aKaAEMHYECKUIl HayYHBIN LEHTp», 2025



ISSN 2224-5278 6.2025

CONTENTS

A.U. Abdullaev, I.N. Litovchenko, V.S. Lyutikova
Swarm recognition algorithm as a promising artificial intelligence method
N seismological TESEATCH. .........eiviiiiiiriieiee e 8

E.T. Alsheriyev, K.S. Dossaliyev, A.S. Naukenova, A.M. Yegenova,

L. Abdrasilov

Mathematical modeling and computer calculation of the prediction of possible
consequences Of earthquakes.........cccovveriiiiieiiieniirece e 22

N. Amirgaliev, L. Ismukhanova, A. Madibekov, B. Sultanbekova,

A. Sultanayeva

Monitoring the level of polychlorated bipheniles pollution in the

T1e RIVET fallS ..o 32

A.B. Baibatsha, A. Nukhuly, A.Ye. Agmanova, E.S. Bashilova,

B.B. Amralinova

The legacy of Academician K.I. Satpayev in the study of uranium deposits

OF KazZaKhSTam. ....co.eeiiiiiieee e e 47

R. Bashirov, V. Abbasov, S. Zakenov, G. Bashirova, L. Nurshakhanova
Effect of parameters on chip shrinkage in ultrasonic turning of oilfield

M.Zh. Bulenbayev, B.T. Altaibayev, D.R. Magomedov, A.K. Omirgali,

A.N. Bakrayeva

Investigation of the possibility of separate bio-leaching of uranium and vanadium
from black shale raw materials...........coceveriiiiiiininee e 76

U.M. Jabiyeva, K.V. Jafarova, G.I.Malikov, S.Z.Abdullayeva
Modeling the path to greener plastics through sustainable innovations in
Low-Density Polyethylene..........c..cccveviieiiieciieiiiiieiecie e 92

R.K. Zhanakova, N. Atalykova, G. Jangulova, E. Kakimzhanov,
O. Kurmanbaev
The near-pit wall rock mass state stability monitoring method................c......... 102

B.M. Zhurynov, A.F. Tsekhovoy
Project-based approach to quantitative assessment of the EPN effectiveness
on the example of Kazakhstan industrial holdings..........ccoceveeriiininnenininene 118



ISSN 2224-5278 6.2025

G.B. Ilmalieva, D.M. Tursunbekov, E.B. Kenzhaliyev, O.V. Atanova,
K.M. Smailov
Evaluation of the efficiency of using fly ash in polymer composite materials.....135

M. Leman, A. Tairov, I. Malkovskiy, L. Toleubaeva, A. Aldiyarova
Dynamic-stochastic model of sustainable water resources management
1N KAZaKRSTAN. ..o 151

A.V. Mazdubay, D.R. Absolyamova, A.Zh. Taskarina, A.D. Suleimenoyv,
D.D. Alipbayev
Tribotechnical analysis of energy-efficient mixers for mineral suspensions........ 168

Sh.M. Medetov
Safe transportation of a drilling rig during rockfalls............ccccovveivrviievieerirnnnne, 180

B.T. Ratov, A.E. Kuttybayev, M. T. Tabylganov, V.L. Khomenko,
A.S. Kainazarov
An effective device for the development of shallow aquifers...........c...cceevennnnee. 195

S.S. Sayyidkosimov, A.T. Nizamova, A.N. Kazakovl, M.R. Hakberdiev,

LY. Sohibov

Methodology for forecasting dynamic rock pressure manifestations

in underground gOld MINING..........cceevvierieiieriieriieieteee et e ebeereeseens 209

D.Kh. Sunakbaeva, D.Kh. Yuldashbek, K. Aitekova, Y.T. Ergashev
Biologically active substances for reducing heavy metal migration
In contaminated SOILS........c.ooovviiiiiiiiiie e 230

V.M. Timokhin, V.V. Kondratiev, V.Yu. Konyukhov, I.S. Remezoyv,

N.N. Bryukhanova

Diagnostics of the structure of crystalline materials of rock formations by the
method of thermally stimulated depolarization.............cocoeceevevinieenenencenee, 246

J.B. Toshov, K.T. Sherov, U.R. Bainazov, B.N. Absadykov, M.R. Sikhimbayev
Study and determination of the stress-strain state of conveyor belts................... 265

J.F. Shirnyev, G.R. Muradov, K.S. Mammadov, S.A. Musayeva, M.A. Azimov
Prospectivity assessment of deep sediments in pirsaat, Lower Kura
DIEPTESSION. ..ecutieiiieeiieiie et ette sttt te et e e e e staeesbe e taessaeesbaessaessbeeseessseenseesssesnsens 280

N.S. Faiz, Sh.K. Shapalov, K.Zh. Smagulov, N.P. Tokenov, B.K. Nauryz
Creation of geoinformation maps for assessment of wind energy potential
of local areas of TUrKeStan reZION.........ccveveeriieriieriieiieiiereeie e e e e eeeeseeseens 294



ISSN 2224-5278 6.2025

NEWS OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC
OF KAZAKHSTAN, SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278

Volume 6. Number 474 (2025), 280-293

https://doi.org/10.32014/2025.2518-170X.585

VIK 620.92

© N.S. Faiz!, Sh.K. Shapalov!, K.Zh. Smagulov"", N.P. Tokenov!,
B.K. Nauryz?, 2025.

"Mukhtar Auezov South Kazakhstan University, Shymkent, Kazakhstan;
?Almaty University of Power Engineering and Telecommunications named after
Gumarbek Daukeev, Almaty, Kazakhstan.

E-mail smagulov_kuat@bk.ru

CREATION OF GEOINFORMATION MAPS FOR ASSESSMENT OF
WIND ENERGY POTENTIAL OF LOCAL AREAS OF TURKESTAN
REGION

Faiz Nursultan — PhD, Associate Professor, Mukhtar Auezov South Kazakhstan University,
Shymkent, Kazakhstan,

E-mail: nursultan 90faiz@mail.ru, https://orcid.org/0000-0002-7491-4281;

Shapalov Shermakhan — PhD, Professor, Mukhtar Auezov South Kazakhstan University, Shymkent,
Kazakhstan,

E-mail: shermahan_1984@mail.ru, https://orcid.org/0000-0002-0051-842X;

Smagulov Kuat — Master of Technical Science, Teacher, Mukhtar Auezov South Kazakhstan
University, Shymkent, Kazakhstan,

E-mail: smagulov_kuat@bk.ru, https://orcid.org/0009-0008-0431-3115;

Tokenov Nurmakhan — Master of Technical Science, Senior Teacher, Mukhtar Auezov South
Kazakhstan University, Shymkent, Kazakhstan,

E-mail: tnpnuri@mail.ru, https://orcid.org/0000-0002-7907-9844;

Nauryz Bauyrzhan — PhD, Senior Teacher, Almaty University of Power Engineering and
Telecommunications named after Gumarbek Daukeev. Almaty, Kazakhstan,

E-mail: nauryzb@list.ru, https://orcid.org/0009-0002-9971-6732.

Abstract. Today, one of the main tasks for experts and scientists in the field
of renewable energy is to conduct a geo-assessment in the construction and
commissioning of wind farms, taking into account external disturbing climatic and
meteorological factors. Foreign experts note that digital and innovative platforms
of the new generation have given an impetus to the creation of a new information
base, which has become the main tool for an adequate assessment and forecasting
of the renewable energy potential using the example of local selected regions. The
purpose of this study is to create geoinformation maps taking into account wind flow
velocities using the example of a selected local area and an adequate assessment of
the generation capacity of a wind power plant. The method of inversely weighted
distance interpolation was chosen as the key method, which is oriented to obtain
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the necessary data by remote measurement. This, in turn, is an original method for
the preliminary assessment of the selected local area for the construction of wind
power plants. In the results of the study, thematic maps were obtained based on
the Esri ArcGIS application program, which visualizes wind speeds according to
certain geodata gradients. The peak speed of the wind flow in the seasonal series
is in December-April. The peak wind flow velocity in these seasonal ranges is
approximately 18-25 m/s. Monthly and peak WPP output per year were calculated
based on the System Advisor Module application program. The peak output of
the wind farm for the year was 167 MW. In turn, the developed geoinformation
maps in the future can become regulatory documents that include all the necessary
forecast data, which allows an adequate assessment of the potential territories of
the Turkestan region for the construction and commissioning of new wind farms.
Keywords: observed climate data, simulated climate data, wind velocity
distribution diagram, geographic information maps, geotechnical objects
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AnHotauusi. byrinri Tamgpa JKOK canmacelHmarel  capammbuiap  MeH
FaIBIMAAPIBIH ANJBIHAA TYPFaH O0acTbl MIiHIETTEpHiH Oipi CBHIPTKBI OY3bUIFaH
KIIMMATTBIK JKOHE METEOPOJIOTHSIIBIK (DaKTOPIapIbl €CKepe OTBIPHII, JKEJ AIEKTP
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CTAHIMSCHIH cajyla JKoHe mMaiimananyra Oepyrme reo Oaramay >Kyprizy OOJbII
tabbutapl. [letenaik capanmibuiap skaHa Oy bIHHBIH ITH(PIIBIK XKIHE MHHOBAIHSITBIK
raTgopMaiapbl JKepriIikTi TanAaIFaH eHipiep Mbicanbinaa XKOK sHepreTukanbix
oneyetiH Oapabap Oaramay MEH OOJDKayIbIH HETI3I KypajblHa alfHaIlFaH jKaHa
aKmaparThIK 0a3aHbl KypyFa cepIiH OepreHiH arar oTTi. byl 3epTTeymiH MakcaTbl
TaHJIaJIFaH )KEPriUTIKTI )Kep/IiH MbICAJIBIH/IA el aFbIHBIHBIH JKbIJIAM/IBIFBIH €CKEPe
OTBIPBIT, TEOAKIMAPATTHIK KapTanapasl KYPY JKOHE JKEN 3JICKTP CTaHIHUSACHIHBIH
KyaTblH eHipyai Oapabap Oaramay. Herisri omic peTiHe KAIIBIKTBHIKTAH OJIICY
ApKBUTBI KQXKETTI JCPEKTEep/li alyFa OarbITTaFaH Kepi OJIICHIeH KalllbIKTHIKTHI
HMHTEPIOAIHSLIIAY 9/1ici TaHAaIbl. BYJl €3 Ke3eriHae jKell MEKTP CTaHIHsIapbiH
caly YIIiH TaHJAJIFaH >KePTiTiKTI kKepai ayjplH-ayia OaranayiblH ©3iHMIK oici
Ooubin TabbLTa bl 3epTTey HoTmkenepi ESRI ArcGIS komnanOanst Oarmapiamach
HETi3iHAe JKeJJIiH IKBUINAMJBIFBIH Oenrini Oip TreofepekTep TpajueHTTepi
OoiibIHIIa OCHHETCHTIH TaKBIPBINTHIK KapTaaap/abl amabl. MayCchIM/IBIK KaTapiap
OOMBIHIIA YKEJT aFBIHBIHBIH CH YKOFAPhI HKbUIIAM/IBIFBI JKEJITOKCAH-CAYip aiapbiHa
kesesi. OChl MayChIMIIBIK KaTapapAaFsl K aF bIHBIHBIH €H YKOFaPhl KbIIIaMIBIFbI
mamamen 18-25 M/c kypaiiapl. XKOC-TiH eH sxoFapbl eHipici Oip b immiHge 167
MBT Kypanbl. O3 Ke3eriHjie 93ipJIeHTeH re0aKapaTThIK KapTanap NepcreKTHBaIa
Typkictan eHIpiHIH oJeyeTTi ayMaKTapblH cally JXOHE aHa el JJIeKTP
CTaHIMSJIAPBIH Taiananyra Oepy yimriH Oapabap Oaranmayra MyMKIHAIK OepeTiH
OapIbIK KaKeTTi OOomKaMIbl AepeKTepi KAMTUTBIH KYXKaTTap/sl peTTeyili Oona
aJazpl.

Tyitin ce3aep: OaxkbpUIAHATBIH KIUMATTBIK JCPEKTEP, WMUTALUSIIAHFAH
KIUMATTBIK ~ JICPEKTEP, IKET  IKbULAAMIBIFBIHBIH ~ Tapaly  JHarpaMMachl,
reoakKmaparThIK KapTaiap, reOTeXHUKATBIK HbICAHAp
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AnnoTtauus. Ha ceropHsnuii AeHs 01Ha U3 IaBHBIX 33124 Tepe AKCIIEPTaMH 1
yueHbIMI BOONacTn BUD 3akimouaeTcss BIpOBEACHUM T€O0LCHKH ITPY CTPOUTEIHCTBE
W BBEJCHUU B JKCIUTyaTallMI0 BETPOBBIX 3NMEKTPOCTAHLMH C Y4E€TOM BHEIIHUX
BO3MYIIAIOMIMX KIMMaTHYeCKUX U METEOPOJOrHYecKrX (hakTopoB. 3apyOekHbIC
CHEUHUAIUCTBl OTMEUYAIOT, YTO HU(PPOBBIC U HHHOBALIMOHHBIE TIAT()OPMBI HOBOTO
MOKOJICHUS 1aJli UMIYJILC K CO3JaHUI0 HOBOM MH(POPMAIMOHHOH 0a3bl, KOTOpas
cTajla OCHOBHBIM HHCTPYMEHTOM B aJIeKBaTHOW OIEHKE M NPOTHO3UPOBAHUHU
sHepronoTeHnuana BID Ha mpumepe nokaabHO BBIOpaHHBIX pEernoHoB. Llenmbio
JAHHOTO WCCIICIOBAHUS SIBIACTCS CO3JJaHNe TeOMH(OPMALMOHHBIX KapT C y4ETOM
CKOPOCTE BETPOBOTO MOTOKA Ha MpHMEpe BHIOPaHHOMN JIOKaJILHOW MECTHOCTH U
aJIeKBaTHasi OL[CHKa TeHEepallyd MOIIHOCTEH BETPOIHEPreTHYECKOW YCTaHOBKH.
B kadecTBe KiIIOYEBOro MeTozna ObUI BBIOpaH METON HMHTEPHONSIHHU 0OpaTHO
B3BELICHHOTO PACCTOSIHUSI, OPUEHTHPOBAHHBIM Ha TIONyYeHHE HEOOXOIUMBIX
JAHHBIX TYTeM JIUCTAHIMOHHOTO HM3MEPEHHUs. JTO, B CBOIO OYEpeib, SBISECTCS
OPHUTHHAJILHBIM MTOIXOAO0M TIPH MPEIBAPUTEIBHON OIICHKE BRIOPAaHHOH JIOKaTbHOM
TEPPUTOPHH JUISI CTPOUTEIBCTBA BETPOBBIX MEKTPUUESCKUX CTaHLMH. B pesynbrare
WCCIIeIOBaHUsl ObUTM TONydYeHBbl TEMaTHYECKHE KapThl Ha 0asze MpUKIagHON
nporpamMmbl  Esri ArcGIS, koTopble BH3yaJlM3UpyIOT CKOPOCTH BeTpa IO
OIIpE/ICTICHHBIM TpaJiieHTaM TeofaHHbIX. [TMKoBas CKOPOCTh BETPOBOTO MOTOKA
MO CE30HHBIM psiiaM MPHUXOJUTCS Ha JeKaOpb—amnpeslb U COCTaBISET MPUMEPHO
18-25 m/c. bpumn paccyutanbl exeMecsiyHbIe TOKa3aTeNnyd U MHKOBas BhIpaOOTKa
BOC 3a rox Ha 6aze mporpammbl System Advisor Module. ITukoBasi BeipaboTka
BOC 3a rog cocraBuna 167 MBT. Pa3zpaborannbie reonH(pOpMaioHHbIE KapThl B
MEPCIEKTUBE MOTYT CTaTh PETVIAMEHTHPYIOIIMM JTOKYMEHTOM, BKITIOUAIOIIUM BCE
HEOOXOJMMBbIC MPOTHO3HBIEC JaHHBIC, KOTOPBIM MO3BOJISET aJCKBaTHO OIICHWBAThH
MOTCHIUANbHBIE TEPPUTOPHH TYPKECTAaHCKOTO pErHOHa JJisl CTPOUTENbCTBA U
BBE/ICHUS B OKCITYaTallUI0 HOBBIX BETPSHBIX ANEKTPOCTAHIIHH.

KiroueBblie ciioBa: HaOmonaeMble KIIMMAaTHUECKUE TAaHHBIE, CMOJICIIMPOBAHHBIC
KIMMaTHYeCKUe JaHHble, JAMarpaMMa paclpelesieHHs CKOPOCTH — BETpa,
reonH()OpMalMOHHBIE KAPThI, TEOTEXHUUECKUE OOBEKTHI

Introduction. Foreign experts have noted the importance of the trend of using
new remote sensing tools to create an information base for choosing optimal sites
for the construction and commissioning of new geotechnical facilities, in our
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case wind farms, which are included in major infrastructure projects in the region
(Pimenta et al, 2020; Kassem et al, 2019, Qolipour et al, 2018). The authors used 13
information levels, which include a structural hierarchy of organization, processing
and presentation of information data, taking into account the environmental,
technical and economic features of the proposed zones for the placement of new
wind farms (Pimenta et al, 2020).

In the author’s research (Kassem et al, 2019), a Kolmogorov—Smirnov
distribution function was proposed for estimating wind energy density at various
heights, followed by finding optimal towers for potential wind power plants. Foreign
scientists have developed a mathematical model based on the HOMER (Hybrid
Optimization of Multiple Energy Resources) application program (Qolipour et al,
2018) to assess the reliability and feasibility of building and commissioning new
wind farms. In the course of forecasting and evaluating the scalability of energy
consumption by wind farms, foreign scientists (Sathyaraj et al, 2024) selected three
different sites for each location, for example, Northwestern Indiana for the plains,
Northwestern Montana for the canyons, and Eastern North Carolina for the coastal
zone.

Comparative results were obtained for all three locations using the System
Advisor Module (SAM) application program. In the author’s work, the method of
energy distribution coefficient (Aziz et al, 2023) is proposed, which is an effective
method for conducting an adequate assessment in selected potential territories in the
construction and commissioning of new wind farms. This method was applied to
three different windy areas (mild, moderate, and very windy) with hourly wind data
over a 10-year period. Foreign scientists have noted the importance of identifying
key clustering points (Choi et al, 2024) as an effective monitoring strategy to ensure
the safe and efficient operation of wind energy systems.

In scientific research (Kilig et al, 2025), the authors proposed an artificial neural
network method that allows processing static data on wind speed, which is the
main estimating parameter when finding optimal locations for wind power plants.
During the study of the selected potential territories, forecast values were obtained
for creating a wind speed distribution map using GIS technologies. In the author’s
work (Bertolina et al, 2024; Khan et al, 2025), a simple and deterministic model
is proposed for generating a synthetic hourly time series of wind speed based on
a typical meteorological year. When forecasting intraday wind speed changes, an
hourly modeling approach is used. As a result, a synthetic hourly time series was
generated for a typical year, which has a high degree of consistency between the
model and real data. Foreign scientists have developed a reliable research method
based on systematic threshold criteria to improve data quality, which allows us
to get an idea of spatial coverage, station selection and deviations. The study
extracted the main parameters from the spatial data layers (wind speed, density,
height of distribution), which are necessary to assess potential selected regions in
the construction and commissioning of new wind farms.
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A new floating wind technology is proposed (Umoh et al, 2024; Zhang et
al, 2020), which makes it possible to pinpoint the suitability of the sites under
consideration for the construction and commissioning of new wind farms.

Domestic authors have developed geoinformation maps (Ren et al, 2023; Wang
et al 2023) assessing the prospects and possibilities of building a renewable energy
power plant in the context of regions using the example of the Turkestan region.

Materials and methods of research.

Today, the Turkestan region is becoming one of the largest production sites and
is being transformed into the main economic zone of the Republic of Kazakhstan.
In this regard, the region is faced with the issue of providing the population and
industrial structures with high-quality, reliable and efficient electric energy. One of
the key tasks in this area is the creation of new generating, local energy hubs, taking
into account the potential characteristics of the regions of the Turkestan region.
Zhetysuysky, Shauldersky, Suzaksky, Otrarsky districts and the city of Turkestan
have great potential in generating electric energy from wind.

Fragments of the map — scheme of the Turkestan region with an indication of the
projected wind farms are shown in Figure 1.
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Figure 1 - A fragment of the map-scheme of the Turkestan region with an indication of the
projected wind farms

A summary table on the distribution of wind speed in the Turkestan region by
region is presented on the figure 2.
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Figure 2 - Summary table on the distribution of wind speed in the Turkestan region

The average annual distribution of wind speed in the Turkestan region according
to the meteoblue weather station is shown in Figure 3.
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Figure 3 - Average annual wind speed in Turkestan region according to meteoblue weather
station

The average wind speed data for the Turkestan region indicates those days in the
month during which the wind speed reaches a certain value. An interesting example
is the Tibetan Plateau, where the monsoon causes prolonged powerful winds from
December to April and calm air flows from June to October.

The rose of wind speeds in the Turkestan region according to the meteoblue
weather station is shown in Figure 4.
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Figure 4 - A rose of wind speeds in the Turkestan region according to the meteoblue weather
station

The wind speed rose in the Turkestan region indicates how many hours per year
the wind blows from a certain direction. Example - SW: The wind blows from the
southwest (SW) to the northeast (NE). Cape Horn, the southernmost point in South
America, is characterized by a strong westerly wind, which significantly impedes
passage from east to west, especially for sailing vessels. Climate data was obtained
using modeling in the API environment.

Ha pucynke 5 mpencraBieHa CpeJHETOJOBBIC CTaTHUSCKHE ITaHHBIE 110
pachpesieNneHnio CKOPOCTH BETPa B CpeJie IKCIIEPUMEHTAIBHOTO HAOMIOIeHNE.
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Figure 5 - Average annual static data on the distribution of wind speed in the experimental
observation environment

The margin of error between the modeled data and the observed data is

approximately 5-10%.
When constructing geographic information maps, the method of inversely
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weighted distance interpolation was applied. During the construction of the map,
such points as the average annual and seasonal wind speeds, wind roses, turbulence
parameters, wind flow densities and stratification parameters and characteristics of
the microscale wind distribution were taken into account (Faiz et al, 2025).

In turn, the value of the interpolated parameter is determined as follows:

5 V(P
3 (£)

V(B)): i=1 d(I)Oa])l) , (1)

Lo
;d(%,B)P

V(P1J) - the interpolated wind speed at a point where there are no measurements

V(P;) - wind speed at the measured point,

d(PJ, Py) - distance between points,

p - exponent (usually 1-3, often 2),

n - is the number of nearest stations or measured points.

In turn, the 2nd degree makes it possible to reduce the effects of remote stations,
maintain the local structure of the wind field, and subsequently make it possible to
create thematic maps for a preliminary assessment of wind potential.

The 2nd degree is considered a compromise and provides a stable surface for the
distribution of wind characteristics.

In our case, the wind data error was £0.5-1.2 m/s.

Results and discussion

The interpolated wind speed distribution graphs were developed using the [ICON
data model. When developing a thematic map based on the ICON data model, the
elements can be effective or illustrative graphical representations of intentions
(Faiz et al, 2024). For example, they can be used to navigate an interface or present
interactive elements - on their own or in combination with text content. Optimal
seasonal data for the construction and commissioning of new wind farms were
obtained based on the seasonal wind speed distribution schedule from December
to March.

The following Figures 6,7,8,9 show geoinformation maps of wind speed
distribution from December to April.
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Figure 7 - Geoinformation maps of wind speed distribution for the month of January
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Geoinformation maps of wind speed distribution for the month of March
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Figure 9 - Geoinformation maps of wind speed distribution for the month of April

The developed geoinformation maps show that in the seasonal distribution of
wind speed across the regions of the Turkestan region, the average value is 8-15

m/s.

As a result of the data obtained, monthly data on the generation of electric
energy from wind power plants were determined. The diagram of the monthly WPP
output for the year is shown in Figure 10.
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Figure 10 - The diagram of the monthly WPP output for the year

The peak output of the wind farm is approximately 166,889 MWh. The diagram
of the peak generation of wind farms is shown in Figure 11.

Annual AC energy in Year 1 (W) 166889
Day 150200
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333779
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Figure 11 - Diagram of peak WPP output for the year

The calculations were performed using the System Advisor Module.
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Conclusion. Today, scientists and experts in the field of energy are faced with
the question of finding key ways to develop energy infrastructure, including green
energy in the Republic of Kazakhstan.

The article reviewed a number of foreign experiments and experiments in
creating optimal sites for the construction of wind farms using digitization of the
obtained data on the distribution of wind speed.

The analytical data presented in the materials and research methods, as well as
the developed geoinformation maps based on the Esri ArcGIS application program,
confirms that most areas located in the Turkestan region have a huge energy resource
in the construction and commissioning of solar power plants.

As a result, the monthly and peak WPP output for the year was calculated based
on the System Advisor Module application program.
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