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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.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



BAC PEJJAKTOP

YKYPBIHOB Mypar JKypbIHy./IbI, XUMHUS FBUIBIMIAPEIHBIH TOKTOPSL, mpodeccop, KP YFA akanemuri, PKB
«Kazakcran Pecriyonukacel YTtk FouibiM akagemusicbinbiay npesuaenti, AK «/1.B. Cokonbekuii aTbIHIaFbI
OTBIH, KaTaJli3 JKOHE MICKTPOXUMHS HHCTUTYTHIHBIH» 0ac IupekTopsl (AnMarsl, Kazakcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

BAC PEJAKTOP/IbIH OPBIHEACAPBI:

ABCAIBIKOB BakbiT Hopik6aiiyiabl, TexHHKa FbUIBIMIAAPBIHBIH JOKTOpBI, mpodeccop, KP YFA
akazemuri, K.M. Corbaes arbiHiarel Kasak yITTBIK TEXHHKANIBIK 3epTTey yHUBepcuteTi (Anmarsl, Kaszakcran),
https://www.scopus.com/authid/detail.uri?authorld=6504694468,  https://www.webofscience.com/wos/author/
record/2411827

PEJAKLUS AJIKACHI:

OBCOMETOB Momic Kyasicyabl (6ac  pemakTopAblH — OpbIHOAcapbl), I€OJOTUs-MHUHEPAIOTUst
FBUIBIMIAPBIHBIH JTOKTOPBI, mpodeccop, KP YFA akagemuri, Y.M. Axmencadun arteiHmarst I'naporeonorus
JKOHE TEO0DKOJIOTUSI MHCTUTYTHIHBIH THUpPEKTOpsl, (AnmMarsl, Ka3zakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii XKoaraiiyiibl, reonorus-MHHEPAIOT sl FEUTBIMAAPBIHBIH TOKTOPHL, podeccop, KP YFA
KypMetTi akazgemuri, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY JIpumen, PhD, xaysimpacteipeutirad mnpodeccop, Hebpacka yuuBepcuretiniy Cy FbUIBIMIAphI
3epTXaHACBIHBIH ~ JHPEKTOPHI, (HeOpacka  mrarer,  AKII),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typans! reuisiMaap OemiMiHIH NETPOIOTHs JKOHE Maiansl Kazdamap
KCH OPBIHIApPBI CAIACBIHIAFDI 3epTTeyIepiHiH xerekurici, Taburu Tapux mypaxaiisl, (JIoH10H, ¥IbI0pUTaHNS),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua BopucoBuy, TexHHMKa FHUIBIMIAPHIHBIH JOKTOPHL, HaHCH yHUBepCHTETiHIH
npodeccopsl, (Hancn, ®panims), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

HIEH Ilun, PhD, Kpitail reoforusiblk KOFaMbIHBIH Tay-KEH ICONOTHICHl KOMHTETI JHPEKTOPHIHBIH
opbiHOacapsl, AMEpPHKAaH/bIK JKOHOMHKAJIBIK TEOJOrTap KaybIMIAacThIFbIHBIH Mymreci, (Beibkin, Kerrait),
https://www.scopus.com/authid/detail.uri?authorld=57202873965,  https://www.webofscience.com/wos/author/
record/1753209

OUIIEP Akceub, KaybIMaacTeIpbuIFad npodeccop, PhD, Jlpesnen texHukanslK yHusepcureri, (JpesieH,
bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Baagumup EHokoBHY, XMMUsI FBUIBIMIAPBIHBIH TOKTOPBI, benapycs ¥FA akanemuri, XKana
Marepuaiaap XUMHAChI WHCTUTYTBIHBIH KypMeTTi aupektopsl, (Munck, Bemapycs), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIUH Credan, PhD, xaysimpacteipsutran mnpodeccop, Texuukambsik yHuBepcuteTi ([pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB “Kanaii, PhD, xaysimaactsipsurran npodeccop, HasapGaeB yHuBepcureri (AcrtaHa,
Kasakctan), https:/www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHHU IMaoso, PhD, xaysimpacteipbuiran npodeccop, bukokk Mmuman ynusepcuteti, (Munas,
Wrtamus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIHEUICOBA Map:kan Baiicankbi3bl — TexHrKka FbUTbIMAAPBIHBIH JOKTOPBI, K. CaTbaes aTbiHIaFbl
Ka3akyITTEIK3epTTey TeXHHKAIBIKyHIBEpCUTETiHIHITPpodeccopsl, (Anmarsl, Kasakcran), https:/www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

ParoB bopanéaii ToB6acapoBH4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPHI, mpodeccop, «leopms3nka sxoHe
ceiicmonorns» KadenapackinbiH MeHrepyiici, KM, CorbaeB arbinmarbl Kazak yITTHIK 3epTTey TEXHHKAJBIK
yHuBepcurerti, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn ynuepcurerinif Tasyy IIBIFBICTHI HEePCIEKTUBANIBI 3€PTTEY OPTAIBIFHIHBIH
npodeccopsl, JIyHI yHHBEPCUTETIHIH TONBIK KypcThl mpodeccopst, (LLBerms), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, Apuaib YHHBEPCUTETiHIH X UMUSIIBIK HHKeHepHs GaKkyabTeTi skoHe LLIBIFbIC FUTBIMU-
3eprrey opranbiFbl, (M3pauns), https:/www.scopus.com/authid/detail.uri?authorld=8610969300, https://www.
webofscience.com/wos/author/record/53680261

«KP ¥FA» PKB Xa6apaapsl. I'eo10rus #dHe TeXHHKAJBIK FBLIBIMAAP CEPHSACHD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menikreyi: «Kazakcran PecriyonukachiHbIH YIITTBIK FBUIBIM akaemusicb» PKB (AnMarsl K. ).
Kaszakctan PecrmyOnukachiHbIH AKmnapar J>koHE KOFAMIBIK JaMy MHHHCTDPIIMHIH AKmapar KOMHTETiHIEe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuibiM TipKeyiHe KOWbUTY Typallbl KyalliK.
TakKbIPBINTBIK OAFBITHI: [ €on02us, 2udpoceonousl, 2eocpagus, may-KeH ici, MYHat, a3 JcaHe Memanioapobly
XUMUATIIK MEXHON0UANAPbL
Mep3iMaiiri: )KbUIbIHA 6 PET.
http://www.geolog-technical kz/index.php/en/
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IJTABHBIA PEJAKTOP

JKYPUHOB Mypar ’KypuHoBHY, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbhbiii tupekrop AO «MHCTUTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoro» (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb INTABHOT'O PEJAKTOPA

ABCAJIBIKOB Baxpit Hapuk6aeBu4, JOKTOp TEXHMYECKHX Hayk, npodeccop, akagemuk HAH PK,
Ka3zaxckuil HaIMOHAIBHBIN HCCIENOBATEIbCKHN TexHmueckuil ynusepcurer M. K.M. CarmaeBa (AimMarsl,
Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/
wos/author/record/2411827

PEJAKIHIMOHHASI KOJUIET' ASI:

ABCAMETOB Mauuc KyabicoBu4, (3amMecTHTeNlb [JIABHOTO  PEOAaKTOpa), JOKTOp  TI'e0JIoro-
MHUHEpPAJIOTHYeCKUX Hayk, podeccop, akanemuk HAH PK, nupexrop MHCTUTYTA rHApOre0I0ruu U re03KOJIOT U
nM. Y.M. Axmencaduna (Anmatsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii KosTaeBn4, 10KTOp re0JIOTOMHHEPAIIOTHYSCKUX HayK, Ipodeccop, IIOUYSTHBIH akaJIeMIK
HAH PK (Anwmarsi, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https:/www.
webofscience.com/wos/author/record/1939201

CHOY [pumne, PhD, accounnposanusiii mpodeccop, aupexrop Jlabopatopruu 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, pykoBoauTens ucciieoBaHuil B 001aCTH HETPOJIOTUH M MECTOPOXKICHUI
MoJIe3HBIX McKomaeMbix B Otaerne Hayk o 3emie 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 BopucoBuy, 10KTop TeXHHUECKUX Hayk, mpodeccop Yuusepcurera Hancu (Hamcn,
Opannust), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

HIEH Iun, PhD, 3amecrurens aupexropa Komurera mo ropHoii reoxornn Kuraiickoro reonorndeckoro
obmiecTBa, 4ieH AMEPHKaHCKON acconmaiuu skoHomuyeckux reosoros (Ilexun, Kurait), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

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

ATABEKOB Baagumup EHokoBUY, JOKTOp XMMHYecKuX Hayk, akagemuk HAH Benapycu, noderHslii
nmupekTop MHcTuTyTa XMMHH HOBBIX MarepuanoB (Mumck, Bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIUH Credan, PhD, accoumuposanusiii npodeccop, Texumueckuii ynusepcuter ([pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

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

®PATTUHMU Iaoao, PhD, accoummupoBanubiii npodeccop, Munanckuii yausepcurer bukokk (Munan,
Uramus),  https://www.scopus.com/authid/detail.uri?authorld=56538922400 HYPIIEMCOBA  Map:kan
BaiicaHoBHa — 10KTOp TeXHMuYeCKMX Hayk, npodeccop Kazaxckoro HalmoHaabHOrO HCCIIENI0BATENIBCKOTO
TexHudeckoro ynusepcutera uMm. K.M. Carnaesa, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=57202218883, https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii ToBdacapoBu4, IOKTOp TEXHHYECKHX HayK, mpodeccop, 3aBelyroluii Kapeapoi
«leodusuka u ceiicmornorusy, Kasaxckuit HarmoHa bHbINA HCCIIECIOBATEIBCKUH TEXHHYECKUI YHUBEPCUTET HM.
K. Carnaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, [Tpodeccop LlenTpa nepcrnekTHBHEIX OIMXHEBOCTOUHBIX HCcIenoBanuit JlyHnckoro
yHuBepcuTeTa, mnpodeccop (momubii Kype) Jlymackoro ymumsepcurera, (ILBermsi), https:/www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MMUPIAC Baagumup, DaxyabTeT XUMHYECKOH MHKEHEPUUM M BOCTOUHBINM Hay4yHO-MCCIIEI0BATENbCKHI
neHTp, YuuBepcureT Apwot, (M3pamns), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261

«H3Bectust POO «<HAH PK». Cepusi reo/10ruu M TEXHHYECKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cobctennuk: PecryOnkaHckoe obmiecTBeHHOE o0benHeHNne «HamoHanbHas akageMus Hayk PecriyOnmku
Kazaxcran» (. Anmarsr).
CBHUIETEIECTBO O IIOCTAHOBKE HA YydYeT IIEPHOAMYSCKOro IedaTHoro u3fgaHus B Komurere wnHbOpManuu
MunucreperBa HHGOpMAUUK U 00LIeCTBeHHOro pas3BuTust PecrnyOnukm Kaszaxcran Ne KZ39VPY00025420,
BeiganHoOe 29.07.2020 1.
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Abstract. The Semipalatinsk Test Site (STS) has been the site of numerous
nuclear tests, resulting in significant environmental contamination by radionuclides.
Additionally, the Karazhyra coal deposit is currently being developed within this
territory. According to the legislative acts of the Republic of Kazakhstan, the
entire STS area is presently classified as reserve land. Ensuring the safety of this
territory for economic activities remains a critical challenge, necessitating an
assessment of its deformation state and a forecast of radioecological situation.
To address this issue, comprehensive monitoring approach-integrating geodetic,
satellite, and radioecological methods-is required to evaluate the area and provide
recommendations for its potential economic use.

Purpose of the work. This study aims to develop a geodetic monitoring
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framework for the Karazhyra coal deposit, located within the Balapan test site,
where underground nuclear explosions were conducted. The objective is to assess
deformation state of territory and determine cadastral value of contaminated land
plots. Results. The paper presents results of scientific work conducted by the
authors on geodetic monitoring of deformation processes on the earth’s surface,
as well as zoning of contaminated lands with the establishment of their cadastral
value. Scientific novelty. Method for creating geodynamic polygon is proposed.
This approach enables effective monitoring of land deformation dynamics and
allows for adjustment of land assessments based on contamination levels.

Practical significance. Proposed geodynamic monitoring approach for assessing
the SNTS territory is applied in master’s and PhD dissertations and integrated into
the educational processes of the Kazakh National Research Technical University
(KazNITU), the Eurasian National University (ENU) and the International
Educational Corporation (IEC).

Keywords: Semipalatinsk Test Nuclear Polygon, radionuclide contamination,
land parcel boundaries, «Karazhira» coal deposit.
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AnHoranus. Cemeii ceiHak noiuronsl (CCII) aymarpiHaa KONTETeH SAPOIIBIK
CBIHAKTap JKYPri3iiai, Oy KopuiaraH OpTaHBIH PaJINOHYKIUATEPMEH JacTaHybIHA
okenai. ConpiMeH Karap Oy aiimakTa «Kapaxbipa» KeMip KeH OpHBI HTepiyse.
Kazakcran PecryOnmkachIHBIH 3aHHaMaJBIK aKTiJIepiHe ColKec, Kasipri yakKbITTa
CCII-uBIH 6apibIK ayMarbl 00CAKBI JKepiiepre KaTKeI3buTFad. Kaszipri skarmaiina
aJaMHBIH [IapyamrbUIBIK KBI3METI VIIIH ayMaKThIH KayilCI3OiTiH KaMTaMachl3
€Ty Ke3eK KYTTIpMEWTiH MiHAeT OOJbIT TaObuiansl, Oy medopmanms sKaraailbia
Oaramaynpl )KoHE PaIUOdKOJIOTHSIIBIK YKaFAali/ bl OoKay el Tanan ereai. On yurin
KEepAl XaJblK IapyambUIbIFbIHA MaianaHy OOWBIHINA KEHIHT1 YCBHIHBICTApMEH
ayMaKThl Oarajay YIIiH KEIICHII MOHUTOPHHTTIH (TCOMC3VSUIBIK, FapBIIITHIK,
PaZMOAIKOIOTHUSIIBIK) MYMKIHIIKTEPIH MaigananHy Kaxer.

Kymvicmoiy makcamol. JlacTaHFaH Kep yIacKeNIepiHiH AehOpMaUsIIBIK KOHE
JIaCTaHFaH KaFrJaiblH Oaranay YIIiH KepacTsl sIIPOIBIK )KapbUIIBICTAPbI KYPTi31UITeH
Bananman monmuroHsIHEIH ayMarblHa opHaackaH Kapaxsipa Kemip KeH OpHBIHBIH
ayMarplHa KeIIeHAI MOHHTOPHHT JXYPTi3y ChI30achiH a3ipney. Homuowcenepi.
JKymeicta xep OeTiHIH medopmarust TpOIECTepiHe TeOME3sUTBIK MOHUTOPHHT
JKYPTi3y, COHAal-aK JIaCTaHFaH JKepiepii aHBIKTay aiiMakTapra Oeiry OOWBIHIIA
aBTOpJIAp JKYPTi3reH FBUIBIMH JKYMBICTAPJBIH HOTHXKeNepi OepinreH. f buibimu
arcayanvizol. JKeprepaid aedopMaIusIIbIK KaFJaibIHBIH 03TepyiHe JKOHE JIACTaHy
JeHTeiiHe OalIaHbICTRl THIMAI OaKbUTayFa MYMKIHIIK OSpPETiH TEOMMHAMHUKAIBIK
TIOJTUTOH KYPYABIH 9/1iICTEMEC] YChIHBIIFaH.

Ipaxmuxanvis  manvizel. CCIl  aymarsiH OarajayJaslH TEOIWHAMUKAIBIK
TIOJINTOHBIH ~ KYPYABIH VebHBUIFaH —ofictemeci K.M. CorbaeB  aTeiHIArhI
Kazaxk ¥nATTBIK TEXHHWKAJIBIBK 3€pTT€y YHHBEPCHUTETIHIH, ['yMuieB aTbIHIArsl
Eypasus yarreik yuuBepcuteti (E¥Y) sxome Xanbikapanslk Oimim  Oepy
koprnoparusiceiHbIH (XBK) oKy mporiecinae MarucTpaHTTap MeH IOKTOPaHTTapIbIH
JCCepTaIvsIapbIiHAa KOJJaHbLIA b

Tyiiin ce3nep: CeMUTANIATHHCK SAPOIBIK CHIHAK MOJUTOHBI, PAIHOHYKIHITIK
JIaCTaHy, JKep y4JacKellepiHiH IeKapanapsl, KeH urepy, «Kapaxsipa» xeMip KeH
OpHBI.
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Annoranusi. Ha tepputopun CeMHUNasaTUHCKOTO HMCIBITATEIbHOTO TOJIMIOHA
(CHUII) mpoBOAMINCH MHOTOYUCIICHHBIC SJCPHBIC WCIIBITAHUS, YTO NPHUBEIO K
3HAUUTEIHHOMY 3arps3HEHHIO paIMOHYKIINIaMU OKpy Katolel cpe/sl. K Tomy xe, Ha
JaHHOHM TeppUTOpHUHU pa3padaThiBaeTcsl yrojbHoe MecTopoxkaenne «Kapaxsipa». B
COOTBETCTBUH C 3aKOHOJaTeNIbHBIMU akTaMu PK, B HacTosI1Iee BpeMs BCsl TEpPUTOPUS
CHUII orHecena xareropuu 3emenp 3araca. CIOKUBIINXCS YCIOBUAX aKTyaJbHOM
3afaueil sBsieTcsl obecriedeHre Oe30MacHOCTH TEPPUTOPUHU AJISl XO3SHCTBEHHOU
JeATENIbHOCTH YEJIOBEeKa, Ul KOTOPOM HEOOXOMMMBI OLEHKA JIe(OPMALHOHHOTO
COCTOSIHUSI ¥ TIPOTHO3 PaJMO3KOIOTHYECKOW cuTyanuu. JJst 3Toro HeoOXOIuMo
UCTIOJIb30BaTh BO3MOKHOCTH  KOMIUIEKCHOTO MOHUTOPHHIA  (T€0AEe3HYeCKOro,
KOCMUYECKOT0, PaJM0O3KOJIOIMYECKOr0) Il OLIEHKH TEPPUTOPHM C TOCIEAYIOIen
PEKOMEHAAIUH MO UCTIONB30BAHUIO 3EMEIb JJIsl HAPOTHOIO XO3sHCTRa.

Lenv pabomui. PazpaboTka cXeMbl T€01e3HYECKOr0 MOHUTOPHHTA TEPPUTOPUH
yTOJIBHOTO MecTopoxaeHus «Kapaxsipa», KOTOpOE pacrojoKeHO Ha TEPPUTOPUN
UCTIBITAaTeNIbHOH TToa Ky «bananany, rae OblIr MPOoBeICHBI MTOJI3EMHbIE SIIEPHBIC
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B3PBIBBI, U OLEHKH 1e(OPMALMOHHOTO COCTOSHHUS M KaJacTPOBOM CTOMMOCTH
3arpsiI3HEHHBIX 3€MENbHBIX YYACTKOB.

Pesyromamur. B pabote npuBeaeHb! pe3ylbTaThl HAyYHBIX Pa0OT, TPOBEACHHBIX
aBTOPaMH 110 T€01e3NIECKOMY MOHUTOPHUHTY 1€(hOPMALIMOHHBIX IPOLIECCOB 3 MHOI
IIOBEPXHOCTH, a TAKKE 30HUPOBAHUIO 3aTPS3HEHHBIX 3€MENIb C YCTAHOBIECHUEM UX
KaJacTpOBON CTOMMOCTH.

Hayunas nosusna. IlpeioxxeHa METoMKa CO3/1aHNs] FEOAMHAMUYECKOTO TIOJIH-
TOHa, KOTOpasi O3BOJIsIET 3PPEKTUBHO OTCICKUBATH U3MEHEHHS B AePOpMaIOH-
HOM COCTOSIHUM 3€MeNlb M KOPPEKTHPOBATH OICHKY B 3aBUCHMOCTH OT YPOBHS
3arpsi3HECHMUSL.

Ilpakxmuueckasa 3nauumocmo. IlpennoxeHHas METOOWKA CO3IAHHSA T€OIUHA-
MUYECKOT0 MOJIMTOHa /1Sl oueHku Teppuropun CUSIL, ncnons3yercs auccepra-
LUOHHBIX Pad0Tax MaruCTPaHTOB, JOKTOPAHTOB, B y4eOHBIX npoleccax Kazaxckoro
HaIlMOHATHHOTO HCCIIEAOBATEIHCKOTO TexHUYeckoro yHuBepcutera (KazsHUTY)
nmenn K.M. CarnaeBa, EBpasmiickoro HamuoHanpHoro yausepcutera (EHY)
nvenn ['ymmieBa n MexayHapoaHoi oOpasoBaTenbHO# koproparun (MOK).

KuaroueBnbie cioBa: CeMMNamaTUHCKUAN HCIBITATENbHBIA SIEPHBIN MOJIUIOH,
PalMOHYKIIMAHOE 3arpsi3HEHHE, TI'PAHHLBl 3EMEJIbHBIX Y4YacTKOB, pa3paboTKa,
YroJIbHOE MecTopoxIieHne «KapaxbIpay.

Introduction. About 75% of its territory (territory of the Aral Sea and
Semipalatinsk Test Site), the coast of the Caspian Sea, desert and semi desert
pastures of Central and Southern Kazakhstan, etc.) are subject to an increased risk
of environmental disruption. STS was one of the main test sites used for nuclear
weapons tests for 40 years (Materials, 2012, 150; Space, 2002. 488).

Currently, the Karazhyra coal deposit is being developed within the landfill
territory, salt is being extracted from Lake Zhaksytuz, geological surveys and
exploration are underway, hay is being harvested, and cattle are being grazed. These
activities, first, contribute to the spread of radioactive contamination both within and
beyond the landfill’s boundaries. Second, they pose additional risks to workers, the
regional population, and consumers of the resulting products. Exploiting mineral
deposits without considering the radioactive environment and hydrogeological
maps of contamination can result in the complete loss of the deposit. The territory,
soil, and minerals may remain contaminated for hundreds or even thousands of
years (Environmental, 2016).

That is why studying the natural environment—including soil and vegetation,
water and air quality, and local fauna—is essential for the region. Contaminated
lands and areas near the landfill, affected by radionuclide fallout, require continuous
monitoring and assessment to determine their suitability for agriculture, industry,
and other sectors. As portions of the STS territory are being transitioned to economic
use, a top priority is conducting comprehensive studies and implementing measures
to ensure safe economic activities in these areas (Lukashenko, 2010, 343; Subbotin,
etal., 2010, 8; Umirbaeva & Omirjanova, 2019:4; Issabekova, et al., 2023:6).
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Example of such activity is the development of the Karazhyra coal deposit,
which is located on the territory of the Balapan test site, where underground nuclear
explosions were carried out in 106 combat wells (Fig. 1)

3 Active
coal mine

—

403

Fig. 1 - Map of the location of test wells at the Balapan site, the «Karazhyra» coal deposit and the «
Atomic Lake».

Object and subject of research. The object of this study is the territory of
the Semipalatinsk Test Site (STS). The subject of the study were: 1) geological,
tectonic and hydrogeological conditions of adjacent territories; 2) deformations of
the earth’s surface; 3) waste rock and coal dumps; 4) snow, soil and plants. Samples
were collected according to GOSTs and methodological recommendations. Field
studies were conducted in the impact zone of the Karazhyra coal deposit, located
130 km southwest of the city of Semey in the Abay region of the Republic of
Kazakhstan (Fig. 2).

e e

Fig. 2 - General view of the Karazhyra coal mine
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Research methods. To monitor deformations of the STS territory, it is proposed
to create geodynamic polygon (GDP) with local networks, which will allow
monitoring changes in the earth’s surface and minimizing the impact of radiation
on environmental components.

Experimental data were processed by variational statistical methods using the
Microsoft Excel program. The most effective method in this case is the creation of
Geographic Information system (GIS), which allows not only to save the existing data
and provide easy access to them, but also to conduct modeling, the results of which
can be combined with geographical and space images of the region under study.

Results: Currently, environmentalists and environmental agencies in the
Republic of Kazakhstan are paying close attention to the quality and radioactivity
levels of coal extracted from the Karazhyra deposit. This coal serves as the primary
fuel source for energy and industrial enterprises, as well as for residents of the
East Kazakhstan and Abay regions. Therefore, ensuring environmental safety and
maintaining coal quality are critical concerns for much of the region’s population.
The Karazhyra deposit is developed through open-pit mining.

The surrounding area is intersected by the Kalba-Chingiz fault, which includes
major fractures such as the Kishkentai, Karazhirek, and Chinrau faults (Subbotin,
2010, 4; Adushkin, 2016,108; Zholtaev, 2018, 9).

Foliation zones along these faults can be tens of meters thick and tilt at an angle
of 70-80° to the southwest (for the Karazhirek and Karazhiri faults) and to the
northeast (for the Kishkentay fault). Along the Karazhiri fault, thrusts of Paleozoic
layers onto Jurassic coal-bearing deposits are observed, the tilt angle of which varies
from 20 to 80°. The Chinrau fault zone tilts to the northeast at an angle of 50—80°.
Due to the gently sloping bedding of coal-bearing rocks, their outcrops beneath the
overlying loose layers in the northwest of the deposit extend for nearly 4 km. In the
southeast, where the bedding is steeper, these outcrops measure approximately 750
m in length, with weakly expressed folding. Underturns of coal-bearing rocks are
observed only near tectonic faults. In the central part of the deposit, no significant
fractures complicate the coal-bearing strata (Fig. 3).

Fig. 3 - Tectonic scheme of the adjacent territory of Karyzhyra
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In the northeast, the ridge is bounded by the Chinrau fault upthrust, and in the
southwest by the Karazhir fault upthrust, along which there are overthrust structures
(Baybatsha, 2013).

The sites of the Semipalatinsk test site are robust rocks of granite origin.
Granites have low absorption properties of elastic seismic vibrations. Therefore,
underground explosions are accompanied by significant tremors. Totally 343
underground explosions were conducted, each of them lead to earth movement.
Rock destructions during nuclear underground explosions as formation of new open
fissures and ancient tectonic structure are taken place, which caused depression of
earth surface (Zejlik, 2013). Fig.4 shows structure section of one of the fields of
underground tunnel, where nuclear object is located in the last box.

Fig.4 - Location of nuclear object in the test site

At many sites, underground nuclear tests have led to deformation of the day
surface in their epicentral zones. This indicates that various geodynamic processes
occur above focal cavities after several decades as a result of previously conducted
underground nuclear explosions.

Geodetic monitoring. To monitor deformations of the STS territory, common
geodynamic polygon (GDP) with local networks was created, consisting of a
network of benchmarks, which will allow monitoring changes in the earth’s surface.

Local networks «Balapan», «Atomic Lake», «Karazhyra» of the geodynamic
polygon were created. Electronic and satellite GPS devices were used to determine
the coordinates of the planned altitude network of the GDP, which provided a unique
opportunity to quickly and accurately determine the parameters of the rock mass
displacement and conduct regular, continuous observations of the change in these
parameters over time. Various leveling methods were used to accurately determine
subsidence of the earth’s surface:

Geometric leveling is used for areas with minimal radiation contamination and
allows changes to be recorded with high accuracy.
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Trigonometric leveling is used in conditions of increased background radiation,
where it is necessary to minimize presence of workers in hazardous areas. In such
cases, fan-shaped trigonometric leveling with short beams is used.

Leveling was performed in the forward and reverse directions with a change in
the height of the instrument at the station. The height of the sighting beam above
the underlying surface was not less than 0,5 m, the length of the sighting beam did
not exceed 20 m, and the difference in arms was 0,5 m.

Over the next two periods (2017-2018 and 2020-2023), steady decrease in
the marks of all benchmarks is observed, which indicates subsidence of daylight
surface in vicinity of combat wells. At many sites, underground nuclear tests led to
deformation of daylight surface in their epicentral zones.

Such a phenomenon poses danger to enterprises developing minerals in the
immediate vicinity of these sites.

In 2020 and 2023, topographic survey was carried out at the Atomic Lake site.
To install geodetic and environmental instruments and speed up measurement
operations, we have developed permanent benchmark installed at the control point
during monitoring, where the upper part of the center is equipped with a forced
centering table (Patent No. 4700, 2020; Aitkazinova, et al., 2020, 8; Nurpeisova
et al., 2021, 10). The nature of the earth’s surface deformations (subsidence and
uplift) noted on the profile lines indicates ongoing geomechanical processes after
the explosion and requires further monitoring to establish causes of processes
occurring.

Radioecological monitoring. Results of radioecological researches conducted
in STS territory in 2014 and 2015 have revealed areas of significant radioactive
contamination with nuclear materials. The bulk of the radionuclides formed
during the explosions fell directly at the «Balapan» and «Atomic Lakey test sites.
To identify technogenic objects on the territory of «Balapan» space images were
studied, which allowed identifying a number of objects, including large epicenters.
Then field visits were conducted to inventory technogenic objects and assess the
degree of technogenic disruption of natural landscape.

The first stage included identifying radioactively contaminated areas, drawing
up survey maps with different pitches: 200x200; 100x100 and 40x40 meters. Then
a pedestrian gamma survey was conducted, including measuring the EDR at nodal
points using Radiagem 2000 dosimeter-radiometer.

The second stage included study of the vertical distribution of radiation in the
epicentral zones of the sites. It consisted of collecting soil and water samples at
different distances from the epicente (Nikonov, et al., 20131, 10; Nurpeisova, et al.,
2019, 11; Sanitary, 2009, 80).

As a result of nuclear tests at the SNS, valley of Shagan river has been exposed
to radioactive contamination to one degree or another. Basically, radioactive
components contamination of the river’s ecosystem is concentrated near «Atomicy»
lake, where excavation nuclear explosion was carried out in well Ne 1004, and
pollution was caused by underground nuclear tests in «combat» wells of «Balapan»
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site. Lake Chagan is included by the government of Kazakhstan in the list of areas
especially badly affected by nuclear tests. Some species of fish still live in the lake,
but eating them is highly discouraged. Water in the lake is not suitable for drinking
and irrigation of agricultural land. Level of radioactive substances contained in it,
especially tritium (°H) is hundreds of times higher than the permissible levels.

The main danger to humans is only the zone of soil heap around the Atomic
Lake, with a radius of 3-4 km, which should be considered as a serious potential
source of secondary pollution of environmental objects (water, vegetation, air). As
a result of studies in 2018-2020, the presence of high concentrations of *H in the
waters of the Shagan River at a distance of 5 km downstream from the Atomic Lake
was identified and repeatedly confirmed (Fig. 5).
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Fig. 5 — Concentration of tritium (*H) in the waters of the Shagan River depending on the
distance from the «Atomic Lake»

In order to understand the process of tritium transfer, we divided graph (Fig. 10)
into four sections and for each of them we deduced dependencies:

1) tritium concentration increases according to the formula

n= 1000 -10%242L (Bq/m’), over 0<L <5 km; (1)
where n — specific activity of trititum Bx/m?;

L- distance from, «Atomic Lake », km.
2) tritium concentration practically does not change and is equal to
n=16200 (Bq /m?), over 5<L <20 km; 2)
3) in the third section, trititum concentration decreases according to the formula
n = 16200 - 10%054-(L-20)(Bq/m’), over 20< L<70 km; 3)
4) tritium concentration slowly increases according to the formula

n = 31,6 - 100005 (L-70) (Bq/m?®), over distance >70km; (4)

It should be noted that, in theory, migration of tritium should stabilize in the
fourth section, but research data (2016 - 2018) shows slow increase in concentration.
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Perhaps this is the transfer of technogenic radionuclides by the wind, as well as
washing away by atmospheric precipitation both on the surrounding area and into
Shagan river channel with further transfer of radionuclides by surface water flow.
In any case, this is topic for further research (Zejlik, 2013, Ustavich, et al, 2015).

Discussion. Thus, only at distance of 40 km from the «Atomic» lake along river
bed, limited residence zone of population ends and zone of relatively satisfactory
radiation situation begins, where concentration of *H in air is <140 Bq/ m* It is
worth noting that limited stay zones of population and dangerous radiation situation
are small in width - several tens of meters. So, already at distance of 50 m from
channel, content of *H in the air is safe for humans throughout Shagan River.

Results of radioecological studies conducted on the territory of the SNT in 2010-
2023 revealed areas of significant radioactive contamination with nuclear materials
(Fig. 6).

- e—
Conventional signs: SIS e

-STS boundary o w5137, BR/Kr 30-60
E - strict control zone . _ttzgth‘;;]tl <15 [ 60120
- periodic control zone -testagt 15-30 [ >120

= unlimited access i SEIVESS

Fig. 6 - Zoning of the STS territory by radiation pollution (based on the results of monitoring in
2010-2023
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Nuclear explosions contain several hundred different radionuclides. Among
them, the most “persistent”, long-lived are cesium-137, strontium-90. The bulk
of the radionuclides formed during the explosions fell directly in the test sites (
«Balapany, «Atomicy lake).

Since 2023, comprehensive monitoring of the so-called «combat» wells has
been carried out on the territory of the Balapan and Sary-Uzen test sites. As a
result, the nature of the change in the daytime surface was established - uplift and
subsidence, which may indicate various processes occurring above the focal cavities
of underground nuclear explosions (UNE). This can lead to dangerous phenomena
both at the sites themselves and at a distance from them.

Conclusions

1. The study of the consequences of long-term nuclear tests on territory of the
former Semipalatinsk Test Site (STS) and assessment of radioecological state of
the soil cover of the lands are among the most pressing problems of the region. For
objective assessment of consequences of nuclear explosions on natural environment
of polygon, considering study of general radiation situation on it, methodology for
conducting comprehensive (space, geodetic, radioecological) monitoring has been
developed, determining main deformation and environmental consequences of the
STS activities.

2. Based on developed methodology for conducting comprehensive monitoring
of state of natural environment, geodynamic polygon has been created to monitor
lands adjacent to the territory of the Karazhyra coal deposit, which is important step
in management of radiation-contaminated territories. This system allows not only to
track changes in deformation of the earth’s surface, but also to adjust the cadastral
valuation of lands, which contributes to the safe and rational use of territories.

3. Based on the use of GIS technologies, assessment maps have been created
that characterize the geodetic, radiological and ecological information of the STS
territories and allow making decisions on the safe use of the lands of the test site.
Results obtained from geodetic observations allow substantiating recommendations
for improving the operation of local networks and creating regional network on
their basis for entire STS. This will allow further study of geodynamic processes
and construction of maps of modern movements of the earth’s crust for the entire
territory of the STS.
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