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2 Clarivate
Analytics

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

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

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



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

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

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

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

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

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIIJIEKCHI.

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

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

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

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

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

FplabiMu XaTiibl

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0acbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBbIii penaxkTop

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

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

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

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

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

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

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

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

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

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

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

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

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

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

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

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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Editorial chief

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

Scientific secretary

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

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

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

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

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

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

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

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

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

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

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

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

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11
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Abstract. The article demonstrates the effectiveness of dynamic interpretation
of seismic data in the study of terrigenous reservoirs formed under complex mining
and geological conditions. Using the example of one of the oil fields, located within
the Peri-Caspian oil and gas bearing province, at the junction of two large structural
and tectonic elements of the earth's crust - the Peri-Caspian and the North-Ustyurst
Depressions, on local structures complicated by numerous faults, the results of detailed
seismic studies using modern technologies for processing and interpretation of the
field data. Based on reprocessing, dynamic processing and reinterpretation of seismic
data previously performed in different years, cubes of attributes PIMP (longitudinal
seismic impedance), LaRho, Vp / Vs, and pseudoporosity were obtained and a deep
seismic geological model was built, which determined the structural and stratigraphic
features of oil and gas complexes in the Jurassic deposits. A comprehensive analysis
of seismic and well data with extensive use of the supreme materials on drilling and
the analysis results of the reservoir exploration revealed the opportunities to identify
new prospective exploration targets in terrigenous strata, to determine the reservoir
parameters for recalculating reserves and further adjusting exploration of the reservoir.

Key words: petroleum bearing reservoirs, seismic exploration, geophysical well
surveys, dynamic interpretation, attributes, pseudoporosity cube
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AunHoTamus. Makanaga KypAeni TeoNOoTHsUIBIK JKarjgaiaapia KalbITacKaH
TEPPUTCH/IK KOJJICKTOPJIAPBIH 3epTTEylle CEHCMHUKAIBIK MOIIMETTep  apKbUIbI
JUHAMMKAJIBIK TYCIHAIPYAIH THIMIUTIrT kepceTinred. Kacrnuii MaHbIHAaFbl MyHai-ra3
MIPOBUHITUSICHIHBIH IICTIHAE KEP KBbIPTHICHIHBIH €Ki ipi KYPBUIBIMJIBIK-TEKTOHHKAIIBIK
anemenTTepi — Kacnmii maHbl sxkoHe ConrycTik YCTipT OHmaTTapblHBIH TYHICKEH
XKepiHlle, KONTEreH JKapbUIBICTAPMEH KYpJICICHIeH IKEePriliKTi KypbUIbIMAApaa
OpHaJlacKaH KeH OPHBIHIAPBIHBIH Oipi MbICaJIFa ajia OTBIPHII, IEPEKTEPAl OHJICY JKOHE
WHTEpIIpeTaLUsIIay YIIiH 3aMaHayd TEXHOIOTHSUIAP/Ibl KOJIJaHY apKbUIbI CEHCMHUKAIBIK,
3epTTeysep KYprizuiai. BypbiH OpbIHIaIFaH CEHCMUKAIIBIK JACPEKTEPAl KalTa OHJIEY,
JIMHAMHKAJIBIK OHJICY JKOHE KaWTa MHTeprperanusiay Herizinae PIMP (Ooitnbik
ceiicMukanbikK kenepri), LaRho, Vp/Vs jkoHe KanFaH KEyeKTUTIK aTpuOyTTapbIHBIH
MaJIIMETepl allbIHIbI KOHE TEPEHIIK CEHCMMKAJIBIK T'EOJOTHSUIBIK MOJACTh CallyFa
MyMKiHAIK Oepai. FOpa merinainepinieri MyHai-ra3 KelIeHICPiHIH KYPbUIBIMIIBIK
KOHE CTpaTUrpadUsUIbIK epeKIIeNikTepiH anbikTay. COHFBl OYpFbIIdy MaTepHaapsl
KOJIZIaHa OTBIPBIT, CEHCMUKAIBIK KOHE YHFBIMA JIEPEKTEePiH KeUIeH 1 Taljiay KoHe KeH
OPBIH/IAPBIH HTePYIi Taliay HOTHXKEJIEep] TeppUTeHTIK KabaTTapaarsl )KaHa ITePCIIEeKTHTI
0OBEKTUIEP/Il aHBIKTAYyFa, KOJUIEKTOP/IbI KaliTa ecenTey KoHe KeH OPbIHIapbIH UTepy/Ii
OJIaH 9pi TY3eTy YIIiH KOJUIEKTOPJIBIH TapaMeTpiIepiH aHbIKTayFa MyMKIHIIK Oep/ii.

Tyiinai ce3mep: MyHail jKoHE ra3 KOJUICKTOPJApbl, CEHCMHKAIBIK Oapiay, YHFbI-
MasapJblH reo(U3UKAIBIK 3epTTeyaepi, JUHAMUKAIBIK WHTEpIpeTanus, arpuoyrrap,
JKaJlFaH KeyeKTUTIK KyObl
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Aunnoramus. B craree nmemoHcTpupyercss d(QGEKTHBHOCTh JAMHAMHYECKOM
MHTEPIPETALUA CEMCMUYECKUX JIAaHHBIX NPU HU3YYEHHM TEPPUTECHHBIX KOJJIEKTOPOB,
c(OpMHUPOBABIIUECS B CIOKHBIX TOPHO-TEOJOTMYECKHX YyCIoBHAX. Ha mpumepe
OJTHOTO HE(PTSIHOI0 MECTOPOXKACHHUS, PACIIOIOKECHHOTO B Ipenenax [Ipukacnuiickoit
He(TEera30HOCHOW NMPOBHUHIINH, HA CTHIKE JABYX KPYIHBIX CTPYKTYpHO-TEKTOHHUYECKUX
JIeMeHTOB 3eMHOM Kopel — Ilpukacmimiickoit u CeBepo-YCTIOPCTKOM BIajavH,
Ha JIOKAJbHBIX CTPYKTypax, OCJIO)KHEHHBIX MHOIOYMCJIEHHBIMA  pa3jioMaMu
[NPOAHAIN3UPOBAHBl  PE3YJbTaThl JETAIBHBIX CEHCMMUYECKUX HCCIENOBAaHUN C
MPUMEHEHUEM COBPEMEHHBIX TEXHOJOTUH O0O0pa0OTKM M WHTEPIIPETAIMH TTOJEBBIX
naHHbeIX. Ha ocHOBe mepeoOpadoTKu MepBHYHBIX JaHHBIX, IUHAMUYECKOW 00padoTKe
1 MEPEUHTEPIPETALNN BBIIIOJIHEHHBIX PAHEE B Pa3HbIE IOJbl CEMCMUYECKUX AAHHBIX
nosyueHs! Kyosl arpudyroB PIMP (nmponmonbsHblil celicMudeckuii nmrienanca), LaRho,
Vp/Vs, 1 ICEBIOMOPUCTOCTH U TIOCTPOCHA ITYyOWHHAsI CEHCMOTe0I0rnIecKast MOJIeib,
KOTOpasi MO3BOJIMIIA OTNPENEIUTh CTPYKTypHBIE M cTpaThrpaduieckue 0coOOSHHOCTH
He(TEra30HOCHBIX KOMIUIEKCOB B IOPCKHX OTJIOKEHHSX. KOMIIEKCHBIH aHaim3
CEHCMUYECKNX M CKBAKMHHBIX JAHHBIX C IIUPOKUM HCIIOJIB30BAHMEM IOCIEIHUX
MarepuanoB OypeHHUs ¥ pe3yJbTaToB aHaIn3a Pa3paboTKU MECTOPOXKICHHS MTO3BOJIMIH
BBIJICJINTh HOBBIE TMEPCIEKTUBHBIE OOBEKTHl B TEPPHUICHHBIX TOJINAX, OMPEICITUTDH
rapamMeTpsbl KOJJIEKTOPOB Ul MEPEIOJICUETa 3aacOB U JAJIBHEHINEH KOPPEKTUPOBKU
pa3pabOTKH MECTOPOIKICHUSI.

KioueBble cioBa: HedTerazoHOCHbIE KOJUJIEKTOPHI, celicMopasBenka, reodu-
3UYECKHE HCCIIEOBAaHUS CKBAXHH JWHAMHUYECKas HMHTEpIpeTanus, aTpuoyTsl, KyO
IICEBJIOIIOPUCTOCTH

Introduction

At determining design parameters for hydrocarbon deposits calculation characterized
by a complex geological structure, these parameters may cause issues due to their
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strong variability in area and depth. It is known that a comprehensive interpretation of
seismic and well data includes development of structural-tectonic models (kinematic
interpretation) and studying the properties and structure of productive formations in
terms of the area and interwell space (dynamic interpretation) (Votsalevsky, 1999 a,
1993 b). The physical basis of dynamic interpretation is that the seismic waves attributes
used are associated with the rocks properties: reflection amplitudes are associated with
contrasts of acoustic rigidities at the boundaries of layers, frequencies are associated
with the thickness of layers and their lithological composition, phases respond to the
nature of interlayering: wave extrema are associated with contrasting boundaries, while
the phase shift of the reflection is due to interference from the interlayer thickness
(Aliakbar, 2023: 9).

At the stage of dynamic interpretation, considering the differentiation of elastic
properties of sedimentary complexes, it is possible to predict reservoir properties and
fluid saturation based on the detailed seismic data in the areas remote from drilled wells.
The use of up-to-date methods of the dynamic wave field analysis allow obtaining
the acoustic parameters of target formations with sufficiently high accuracy and to
establish reliable correlations between the predicted acoustic and capacitive parameters
of reservoirs over the entire distribution area of the productive horizons (Daukeev,
2002; Tileuberdi, 2021: 7). Nowadays, there are new advances in seismic interpretation
packages that include advanced structure-based cube filtering technologies to improve
the imaging of thin faults and linear discontinuities. For example, such technologies
as the preliminary application of a tilt control cube, fault enhancement filters, which
application is followed by an enhancement of seismic attributes of faults (similarity,
curvature, coherence) and provide better visualization of fault lineaments and subtle
heterogeneities. The development of Schlumberger Software is known as “Ant tracking"
for emphasizing faults, cracks and other linear discontinuities within the seismic cube.

Linking productive intervals identified according to drilling and well log survey
(WLS) with the results of dynamic interpretation of seismic data, tracking linked data by
area, detailed description of the oil and gas deposits parameters (dimensions, estimated
area, reservoir properties), at the present stage of study, are becoming increasingly
important, especially in severe mining and geological conditions of the hydrocarbon
deposit formations.

The statistical analysis of the elastic properties of the formations exposed in wells
is carried out to assess the accuracy of the reservoir quality forecast and to identify the
degree of risks associated with the uncertainty of the geophysical methods and geological
conditions, and its results are used for probabilistic prediction and classification of
lithology and fluids based on synchronous inversion of seismic and well data (Yilmaz,
2001; Nanda, 2016).

Materials and principal methods

Characteristics of the initial data. Reprocessing, dynamic processing and
reinterpretation of seismic data with the use of the recent results obtained from drilling
and development carried out at the Kultuk deposit in order to obtain data for recalculating
reserves.
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According to the latest structural constructions, one of the oil fields of the Primorsky
zone is divided into two fields: The Western and the Eastern, the arches of which at
different levels do not coincide in the plan. According to the Callovian horizon, the arch
of the Western flank is much wider than the arch of the Eastern flank. The western field
is a brachyanticlinal fold, elongated in the southwestern direction and complicated by
low-amplitude tectonic disturbances F 1, F 2, £2, £3, f4, f5, forming separate tectonic
traps. The eastern field is an anticlinal fold, also complicated by tectonic disturbances
F3,f6, 8. (Fig. 1)

The deposit has been formed on local uplifts, which owe their formation to numerous
faults, most likely of strike-slip origin, and is located at the junction of large structural-
tectonic elements of the earth’s crust - the Peri-Caspian and the North-Ustyurst
Depressions, and the location of the faults along the NE-SW strike may indicate the
presence here of a right-hand horizontal shift in the foundation. The initial idea that the
deposit is an integral reservoir confined to a single anticlinal structure, even taking into
account its block structure, was not confirmed by results of drilling. Within the Kultuk
deposit according to drilling data, seismic surveys, WLS complex and sampling, the
established were the oil-saturated reservoirs in the horizons U-I (A and B beds) and
U- VII in Middle Jurassic deposits (Bajocian and Callovian productive horizons). The
deposits are limited by tectonic disturbances; according to the type of reservoir they are
classified as strata, domed, tectonically and lithologically shielded.
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Fig. 1 Contour Map of the Deposit

The rocks of the productive horizons are represented by sandstones with interlayers
of siltstones and mudstones. Based on the type of pore space, they belong to the pore
type reservoir.

Research methodology. 3D CDPM field seismic surveys were carried out on the
deposit area and its surroundings, resulting in a cube in the time domain. The study area
is characterized by complex surface conditions and is divided into land, shallow water
with a water depth of up to 2 m and the sea part (Fig. 2).
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The contour map tile along
reflecting horizon IV,
(reflecting horizon along the
top of the Bajocian stage).

Fig.2. Results of seismic studies of the study area

The first processing of 3D seismic data was carried out using the pre-stack time
migration technique. The quality of this processing is satisfactory for preliminary contour
mapping of the main seismic horizons. However, it was not sufficient for dynamic
analysis and prediction of lateral changes in the properties of productive intervals.
The main disadvantage of this processing was the presence of multiples and peg-leg
multiples background in the target Jurassic interval of the section. Especially many
multiple waves were observed in the middle and lower parts of the Jurassic section, so
even the structural interpretation of horizons in the Middle Jurassic and the top of the
Triassic was difficult and ambiguous. Inadequate lateral equalization of amplitudes had
a strong impact on the dynamics of reflections.

To eliminate the above problems, the work was carried out on reprocessing, dynamic
processing and reinterpretation of seismic data to the extent necessary to prepare data
for reserve recalculation with the use of the latest drilling materials and development
analysis. Data processing for dynamic interpretation (RESOP) was aimed at the
improvement of the quality and resolution of the outcomes of inversion technologies
and the mission-specific processing prior to summation and optimization of the final
angle stacks at the input of dynamic inversion.
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The basic composition of the processing procedures was aimed at: suppressing
residual interference, straightening the hodographs of reflected waves in the maximum
range of offsets, processing the signal shape taking into account the effects of dispersion
and absorption, while maintaining the natural gradient of signal amplitudes with offset.

As is known, the shape of a seismic pulse changes with increasing distance from
the shot point (SP-RP). This is due both to physical phenomena that arise when an
acoustic pulse passes through rocks (amplitude absorption and dispersion effects)
and to the presence of residual interference at some distance ranges. In addition, the
effect of “stretching” the pulse at long distances (at large angles of incidence) arose,
when introducing kinematic corrections. The main task of this processing stage was to
compensate (at least partially) these effects. To solve this problem, the ODSC (Offset
Dependent Spectral Correction) procedure was used. At the first stage, the shape of the
seismic pulse, characteristic of each angle of incidence, was assessed. Next, a reference
angle is selected and filters are calculated that bring the spectrum of each angle to the
reference angle, i.e. for each angle, one filter was applied to the entire area, thereby
making no changes over the area, preserving the anomalies of interest (Fig. 3.).

a — before the correction filter.; b - after the correction filter.
Fig. 3. Analysis of frequencies depending on offset before and after applying the correction filter

Data processing, carried out while preserving true amplitudes in a wide frequency
range, provided the necessary signal-to-noise ratio and resolution, allowing to solve the
assigned geological problems. The use of 3-dimensional selections and corresponding
procedures to take into account the volumetric nature of noise when constructing
interference models had a positive effect. Noise reduction was tested in different parts
of the area, in different sortings (cross-spreads, CMP, general vector plans) and the
optimal noise reduction parameters were selected for the entire area. Noise models were
subtracted using a state-of-the-art adaptive subtraction algorithm.

During processing, a wide frequency range was preserved for further dynamic
interpretation (inversion transformations, etc.). Three iterations of velocity analysis
with the account of the interval velocity inversions, as well as high-precision automatic
velocity analysis at the final stage, allowed to obtain a high-quality velocity model. Two
iterations of accounting residual static corrections and additional residual statics for the
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first arrivals were performed, which contributed to improving the structural geometry.
At the final stage, special data processing was performed for the purposes of dynamic
interpretation.

The analysis resulted in the following cubes:

1) Coherence cube. Used for tectonic analysis.

2) Spectral decomposition. It was used both for tectonic analysis and for identifying
geological bodies (paleochannels, etc.).

3) Asetof instantaneous attributes (amplitude, frequency, phase, sweetness).

To assess filtration and capacitance properties, the most used were the results of
synchronous inversion.

Specialized dynamic processing was carried out using the method of full synchronous
inversion before summation with the output of all properties Ip, Is, p, Vp, Vs, Vp / Vs,
Poisson's and Lamé's ratios. Specialized processing included the following procedures:

-additional noise suppression (if necessary).

- correction of the frequency spectrum of the signal depending on the distance;
obtaining angle stacks;

- quality control;

- recording of angle stacks in SEG - Y format;

- alignment of the signal shape with offset.

Inversion based on the PMLP maximum likelihood algorithm was widely used, as well
as post-stack processing technologies aimed at improving the quality of interpretation
for identifying thin layers and faults.

At the Kultuk deposit, the productive intervals of the target Jurassic horizon are
connected by thin layers of sand reservoirs. Therefore, the Seismic Spectral Bluening
(SSB) method was used, aimed at enhancing attenuated and masked high frequencies
from the entire dynamic range of the seismic record. Post-processing of the seismic
cube using the “Structure-Based Filtering of the Total Cube by Integrating Various
Seismic Fracture Attributes” method is used to enhance subtle structural features of the
wave field to identify thin faults and fractures with offset amplitudes below the resolved
capability of the seismic data.

Combining the results of seismic inversion and information about the elastic
characteristics of the medium at well points, both a qualitative and quantitative forecast
of the effective parameters of the studied formations was made in two-dimensional and
in three-dimensional versions, with a probabilistic assessment of the obtained forecast.
In addition, all geological and geophysical materials obtained from previous studies
were used to clarify the geological structure of the work area, to identify prospective
exploration targets and to determine calculation parameters.

The quantitative interpretation of seismic data (dynamic interpretation) is based on
petrophysical statistical modeling to determine the characteristics and relationships of
combinations of lithology and fluid saturation depending on the rock type, fluid content,
quality and depth of the reservoir. Subsurface trend analysis is a standard part of the
petrophysical research workflow.

Trends in the rock elastic properties as a function of depth were determined using
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logging information. To do this, the petrophysical lithological models were previously
interpreted, fluid replacement was performed and shear wave velocity information was
modeled for three wells with the most modern logging records. The elastic property
trends were developed through a detailed interpretation of the log data, when finite
intervals (i.e., extreme values) were picked, scaled, and plotted on a cross-relationship
diagram. The finite elements were determined to be the purest examples of the lithology
present based on the interpretation of all relevant logs. This is indirectly based on
mineralogy (Fig. 4).
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Fig.4. Result of linking well data and angle stacks

Depth-dependent finite elements of elastic property trends, which reflect mean
and inherent scatter values, were calculated from summary elastic property plots.
These trends were further used to probabilistically model various lithology-fluid
combinations, test the sensitivity of important variables, and evaluate discrimination
in rock properties and seismic attributes. The use of finite elements and the structuring
of a depth-dependent parameter model is critical to quantifying the spread parameters
of the resulting properties, and it is also important to understand the range of seismic
responses (and associated inversion derivatives) that can be observed. Finite element
fluid properties have also been analyzed for use in fluid replacement studies using the
Gassmann principle, where the elastic response is modeled for different fluid saturation
scenarios rather than using actual fluid data (Keshavarazian, 1985; Saiidi, 1979;
Umemura, 1974).

The modeling results made it possible to establish that for the analyzed deposit,
clays and sandstones have a similar range of longitudinal wave speed and longitudinal
impedance, from which we can conclude that the presence of longitudinal impedance

153



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

is not enough for the attribute analysis. Even hydrocarbon-saturated intervals have the
same range. But the Vp/Vs ratio has more ability to discriminate between clays and
sandstones, and at best can be an indicator of fluids. As a result, to analyze the physical
properties of rocks at the Kultuk site, the inversion attributes VpVs and LaRho, as well
as the calculated pseudoporosity cube Kpo, obtained as a derivative of the inversion
attributes, were used.

The basis for the geological justification of the dynamic interpretation of seismic
data was sedimentological models and facies maps obtained during the detailed
sedimentological analysis of the study area. To map the boundaries of the distribution
of the identified facies in the inter-well space, the applied were the widely used
methods of section classification according to the routing shape, analyzing the dynamic
characteristics of the section, frequency decomposition cubes, as well as seismic
inversion. The seismic inversion allowed to obtain the most reliable idea of the structure
of the strata being studied.

The obtained results of the dynamic analysis of seismic signals afforded to forecast
reservoir properties and fluid saturation at certain distances from drilled wells. At the
same time, the accuracy was assessed for this forecast and the risks associated with the
uncertainty of the geophysical methods themselves (remote sensing data used, seismic
exploration) and the geological conditions (drilling results). The statistical analysis of
the rocks elastic properties exposed in wells was carried out for this purpose, its results
were used for probabilistic prediction and classification of lithology and fluids based on
the results of synchronous inversion.

Results

The geometry of geological bodies and their possible reservoir properties were
obtained as a result of interpretation based on a comparison of the pseudoporosity
attribute section with the RMS and coherence sections within the sediments of the
Bajocsian and Callovian-Bathonian complexes of the Middle Jurassic. Sections of the
Bajocian complex of Middle Jurassic rocks quite contrastingly displayed some isometric
geological bodies, in the western and eastern parts of the sections under consideration,
which, apparently, are the flow complexes (the possible direction is indicated by arrows).
Since the conditions of sedimentation and the direction of possible sediment transport
within this complex of rocks (Bajossian complex) differ from the previously described
conditions expressed in the Callovian and partially Bathonian complexes, itis permissible
to assume that the main tectonic development of the Middle Jurassic complex, which
led to the partial erosion of the Callovian deposits, occurred later and in age comparable
to the Callovian-Bathonian time, which in turn proves the synsedimentary nature (in
relation to the complex of Callovian-Bathonian deposits) of tectonic disturbances. The
direction of sediment transport, within the stratigraphic unit under consideration, is
both in the southern - southwestern and eastern - southeastern directions (possible flow
deposits). “Warm” colors on a section based on the pseudoporosity attribute indicate
relatively increased (improved) reservoir properties, which allows a more accurate
approach to identifying relatively potential areas within the horizon under consideration,
in conjunction with the current structural geometry, of course. Figure 5, as an example,
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shows a comparison of a section fragment based on the pseudoporosity attribute and
well data. In this case, fragments of GWL tablets for two wells are presented. According
to the pseudoporosity section, well 1 falls into the zone of improved reservoir properties,
which in turn is associated with the flow complex (temporary flow). This body can also
be traced on the plot of well 1. Well 2, as per section of the pseudoporosity attribute,
falls in the area of deteriorated reservoir properties, which apparently indicates that the
well is located outside of this flow complex. Well 2 tablet confirms this fact, due to the
absence of an incised rock complex.
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Figure 5. Comparison of a section fragment of the pseudoporosity attribute and well data

Conclusion

The seismic exploration methods are the main information base in the preparation
and justification of promising objects, determining the optimal placement of design deep
wells and often assessing the properties of reservoirs. In this regard, application of the
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innovative technologies in processing and interpretation of seismic data (2D and 3D -
CDPM) at the present stage of study is becoming of great importance. The efficiency of
applying the most momdern seismic data processing techniques, special noise reduction
procedures, velocity analysis, recent developments in interpolation of missing data and
adaptive subtraction of noise models from data allowed us to achieve good results.

Currently, in Kazakhstan, the innovative technologies in the processing and
interpretation of seismic data (2D and 3D - CDP) are widely used in studying gas-and-
oil bearing reservoirs. Modern seismic exploration integrated with well data, based on
establishing the relationship between petrophysical parameters and seismic attributes,
allows to obtain the necessary information on the lateral and vertical variability of the
oil and gas reservoirs, which serves as the basis for the detailed three-dimensional
geological modeling and identification of productive horizons with improved reservoir
properties.
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