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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




I Clarivate
Analytics

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

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

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

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMIAAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTHU U TEOIKOTOTUH M.
Y.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yanepcutera Hancn
(Haucu, ®dpannus) H=15

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

OUIIEP Axceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [lpesneH
(dpesnen, bepnun) H=6

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

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppectionnieHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonorndecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

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

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

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

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

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

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

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

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

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

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

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

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

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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Abstract. Currently, the degree of depletion of oil reserves of the industrial category
of various regions has increased significantly and amounts to more than 70 %. Since there
is a high water content in them, scientific and technical solutions for blocking permeable
sections of the reservoir become important. In this regard, ways of using effective
waterproofing compounds are being sought. A significant number of formulations are
known and a huge experience of their implementation has been accumulated, but their
technological efficiency is low and does not exceed 40-50 %. This article reveals the
physical and technological essence of the phenomena associated with water flows into
the well on the basis of theoretical and experimental studies. The results of the analytical
studies carried out using a 3D digital hydrodynamic model are presented. The essence
of the technology proposed for implementation is as follows. As a result of plugging of
the most permeable layers of the productive section, water consumption decreases along
the washed highly permeable layers with an abnormally high rate of reserves production
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and an increase in depressions on the formation in producing wells. As a result, due to
an increase in the pressure gradient between the injection zone and the sampling zone
and a change in the direction of filtration flows in the reservoir, oil-saturated layers of
reduced permeability and waterlogging, previously not covered or poorly covered by
flooding, are involved in the process of active production of reserves. The technology in
question can be used in terrigenous and carbonate reservoirs. The following parameters
should be noted as geological and physical criteria for selecting an operational facility
for the implementation of flow-deflecting technologies (FDT): excess of water content
over the degree of production of recoverable oil reserves, a high proportion of residual
oil reserves for the development element, water content of the production of producing
wells of at least 40%, sufficiently high liquid sampling, lack of oil degassing in the
TeServoir.

Keywords: water inflow, modeling, improvement of development efficiency,
uniform production of layers, polymer, gel-forming compositions
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OP TYPII AIJJAY ATEHTTEPI BAP YHFbIMAHBIH TOMEHTI
ANMAFBIHJIA CY OKILAYJIAY TUIMJILIITIH APTTBIPY/IbIH
LAPPILIK MOJEJLAEYI

Annoramus. Kazipri yakpITTa opTYpii eHipIepAiH ©HEPKOCINTIK CaHaTTaFbl
MYHall KOpJiapblH OHAIpYy IeHreii altapipikTail ecti xoeHe 70 % — maH actamusl
Kypaiapl. Onapaarsl )KOFapbl cylaHy OONFaHIBIKTaH, Ka0aTThIH ©TKI3Till yYacKelepin
OyrarTay OOHBIHIIA FHUTBIMU-TEXHHUKAJBIK IIEMIiMIEp MyparaTrka aliHanmaabl. OCblFaH
OalmaHBICTBl THIMII Cy OKLIAYJIAFbII KypamIapAbl KOJJIAHY >KOJAAPBIH 134eCTipy
xyprizinyae. KomnosnnusiapabiH e19yip caHbl OeNriii KoHe oJapAbl EHTi3yAiH YIKeH
TOXIpHOeCi JKMHAKTalFaH, Oipak OJapIblH TEXHONOTHSUIBIK THIMIUIIIT TOMEH >KOHE
40-50 % — nan acmaiiapl. by Makanaga TEOPUSUIBIK JKOHE IKCIIEPUMEHTTIK 3epTTeylep
HETi31HJe YHFbIMara Cy aFblHBIMEH OalIaHBICTHI KYOBUTBICTApABIH (PH3HUKAJIBIK JKOHE
TEXHOJOTUSNIBIK MOHI ambuiafpl. 3D OUQPABIK THAPOAMHAMHUKAIBIK MOJIEIbIIH
KOMETIMEH XKYPri3iIreH aHaIMTHKAJBIK 3epPTTEyJAepAiH HOTHXKeIepl YChIHbUIFaH. Icke
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achIpy YIIIH YCHIHBUIFAH TEXHOJIOTUSHBIH MOHI Kejeciiel. OHIMII KeCy/IiH eH OTKi3Till
MpOIJIaCTTAapblH TaMIOHAAy HoTwkeciHae Kop eHmipymiH KaJblITaH THIC JKOFaphI
KapKbIHBI 0ap JKyBUIFaH KOFaphl OTKI3TilI KabaTTap apKbUIBI Cy aFbIHBIHBIH TOMEHACY1
KOHE OHIIpYyLIl YHFbIManaplIarbl KabaTka OemnpeccHsHBbIH >KOFapbliaybl OaiiKaiambl.
Hotmxecinge, aiigay aiiMarbl MeH ipikTey aiiMaFbl apachblHOArbl KbICBIM T'DaHEHTIH
WIFalTy jKoHE KaOaTTarbl Cy3y aFbIHAApBIHBIH OarbITBIH ©3repTy €ceOiHeH Kopiapabl
Oerncenai eHaipy npoueciHe OYpbIH Cy OacyMeH KaMThIIMaraH HEMeCe 9JICi3 KAMTBUIFaH
OTKI3TIIITINT MEH CylaHybl TOMEHIEreH MyHaiiMeH KaHBIKKaH MPOIUIACTHKTED
TapThiIaasl. KapacThIpbUIBINT OTHIPFaH TEXHOJIOTHUSHBI TEPPUTEHIIK JKOHE KapOOHATTHI
KOJUISKTOpJIapa KojlaHyFa Oomanpl. AFBIHABI aybITKy TEXHOJIOTHSUIAPBIH (Tep)
icke acplpy YIIiH maiinamaHy OOBEKTICIH TaHIAyIblH TI'eOJOTUSIIBIK-(PHU3HKaIBIK
KpUTEpHiepi peTiHae MblHaIall mapaMeTpiepal aTamn oTy KaKeT: alblHAThIH MyHai
KOpJIapblH OHIAIPY IOpeXeCiHeH CyTaHyAbIH achlll KeTyi, Urepy 3JeMeHTi OoHbIHIIa
MYHall KalIbIKTapbIHBIH JKOFapbl YJECi, OHAIpYIIl YHFbIMalap OHIMiHIH CyJlaHYBI
keminzge 40%, CYWBIKTHIK OOMBIHIIA >KETKUTIKTI JKOFaphl ipikTey, KabaTTa MyHaiinbl
ra3chI3IaHABIPYIBIH O0IMayHbI.

Tyiiin ce3mep: cy arbIHBI, MOAETbIALY, JaMy THIMALIITIH apTTHIPY, KabaTTapAblH
OipkernKi eHAIpici, MOTUMEp, TeNIb TY3ETiH KOCBUIBICTAP
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HAP®POBOE MOJEJTUPOBAHUE MOBBIIEHUS YOPPEKTUBHOCTH
BOJAOU30JISILUA B TPU3ABONHOM 30HE CKBAKUHBI C
PA3JIMUHBIMU ATEHTAMHU 3AKAUKH

AnHoranusi. B HacTosmee BpeMsi CTeleHb BBIPAOOTaHHOCTH 3amacoB HEQTH
MIPOMBILIUIEHHON KaTerOpUH pa3INYHbIX PETHOHOB CYIIIECTBEHHO BBIPOCTIA U COCTAaBIIAET
6onee 70%. [lockonbKy MMeeT MECTO BBICOKas OOBOJHEHHOCTh B HHX CTaHOBHTCS
ApXMBaXHBIM HAyYHO-TEXHUYECKHE PEIIeHHUs 10 OJIOKMPOBAHHIO MPOHHULAEMBIX
y4acTKOB IUIacTa. B CBA3M C 3TUM NPOBOJAUTCS M3BICKAHUE MyTed NPUMEHEHUsS
3G PEKTUBHBIX BOAOM3OIALMOHHBIX COCTaBOB. M3BECTHO 3HAYUTEIBHOE KOJIMYECTBO
COCTAaBOB M HAKOIIEH KOJIOCCAJIBHBIM OMNBIT UX BHEIPEHUS, OAHAKO TEXHOJIOTHYecKas
3¢ PeKTUBHOCTH UX HEBBICOKA M He npeBbiaeT 40-50 %. B nanHoii cTaThe pacKpHITHI
¢u3nueckas U TEXHOJOTMYECKas CYLIHOCTH SIBJICHWH, CBSI3aHHBIX C BOAONPHUTOKAMU
B CKBAKMHY Ha OCHOBE TEOPETHUECKMX M OKCIHEPUMEHTAIBHBIX HCCIEIOBaHUMN.
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[IpencraBieHsl pe3ynbTaThl MPOBEICHHBIX AHATUTUYSCKUX UCCIICIOBAHUHN C TIOMOIIBIO
3D umdpoBod TUAPOAMHAMUYECKON MOICIH. CymHocTh  mpejgaraeMon  Jiist
peanu3aiuyu TEXHOJIOTMH CBOIUTCS K CieayrolneMy. B pesynasrare TaMIOHMPOBaHUS
HauboJee MPOHUIIAEMBIX ITPOTLTACTKOB MPOAYKTUBHOTO pa3pe3a MPOUCXOANT CHHIKEHNE
pacxoma BOHBI 1O MPOMBITHIM BBICOKOITPOHHUIIAEMBIM CIIOSM C aHOMAJIbHO BBICOKUM
TEMIIOM BBIPAOOTKH 3allaCOB W TOBHINIEHUE JETPECCUil Ha TUIACT B JOOBIBAIOIINX
CKBakMHax. B pe3synbrare, 3a CueT yBENIWYCHHS TPAJMCHTA JABJICHUS MEKIY 30HOM
HarHeTaHUs W 30HOW OTOOpa M M3MEHCHUS HAIpAaBICHUS (PUIBTPAIMOHHBIX MTOTOKOB
B IUTACTE B MPOIECC AKTUBHOM BHIPAOOTKH 3aIlacOB BOBJICKAIOTCS HE(PTCHACHIIICHHBIC
MPOTUTACTKH TOHIKEHHOW MPOHUIIAEMOCTH W OOBOIHEHHOCTH paHee HE OXBaueHHBIE
i cnabo OXBadeHHBIE 3aBOJAHEHHWEM. PaccmarpuBaeMasi TEXHOJOTHS MOXKET
MIPUMEHATHCS B TEPPUTCHHBIX M B KapOOHATHBIX KOJUICKTOpax. B kadecTBe reonoro-
(pU3UYECKUX KPHUTEPHEB BBIOOpA JKCILTyaTAllMOHHOTO OOBEKTa IS peau3aluu
notokooTkIoHtonux  TexHomorun (IIOT) HeoOXoaMMO OTMETUTH CJCHYIONTUE
MapaMeTpsl: MpPEeBbIIIeHHe 0OBOAHEHHOCTH HaJl CTETEHBI0 BHIPAOOTKH HM3BIEKAEMBIX
3aracoB He(TH, BBICOKASI JIOJII OCTATOYHBIX 3allaCOB HE(TH I10 AIIEMEHTY Pa3padOTKH,
00BOTHEHHOCTh TPOMYKIMH TOOBIBAOMINX CKBOXWH HEe MeHee 40 %, mocTaTodHO
BBICOKHE OTOOPBI 10 KHUIKOCTH, OTCYTCTBUE pa3ra3upoBaHus HEPTH B TUIACTE.
KiioueBble cjioBa: BOZONPUTOK, MOJCIHPOBAaHHUE, MOBBIIICHUE 3PPEKTUBHOCTH
pa3paboTKH, paBHOMEPHAas BbIpaOOTKa IJIACTOB, ITOJIUMED, T'€IC00pa3yroIIUe COCTaBbI

Introduction

Currently, the degree of depletion of oil reserves of the industrial category of various
regions has increased significantly and amounts to more than 70 %. Since there is a high
water content in them, scientific and technical solutions for blocking permeable sections
of the reservoir become important. In this regard, ways of using effective waterproofing
compounds are being sought. A significant number of formulations are known and a
huge experience of their implementation has been accumulated, but their technological
efficiency is low and does not exceed 40—50 %. (Knobloch et al., 2018).

This article reveals the physical and technological essence of the phenomena
associated with water flows into the well on the basis of theoretical and experimental
studies. The results of the analytical studies carried out using a 3D digital hydrodynamic
model are presented. (Manichand et al., 2014; Peter Mora et al., 2021).

The essence of the technology proposed for implementation is as follows. As a result
of plugging of the most permeable layers of the productive section, water consumption
decreases along the washed highly permeable layers with an abnormally high rate of
reserves production and an increase in depressions on the formation in producing wells.
As a result, due to an increase in the pressure gradient between the injection zone and
the sampling zone and a change in the direction of filtration flows in the reservoir, oil-
saturated layers of reduced permeability and waterlogging, previously not covered or
poorly covered by flooding, are involved in the process of active production of reserves.
(Castro-Garcia et al., 2016).

The technology in question can be used in terrigenous and carbonate reservoirs. The
following parameters should be noted as geological and physical criteria for selecting
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an operational facility for the implementation of flow-deflecting technologies (POT):
excess of water content over the degree of production of recoverable oil reserves, a high
proportion of residual oil reserves for the development element, water content of the
production of producing wells of at least 40 %, sufficiently high liquid sampling, lack
of oil degassing in the reservoir. (AL-Obaidi et al., 2021).

Materials and basic methods

To date, several points can be attributed to the basic issues of water manifestation.
These are water breakthrough through leakages in the casing, backwater flows, water
breakthrough through a highly permeable channel without intra-reservoir flows, two-
dimensional cone formation after hydraulic fracturing, individual cracks forming
channels between injection and production wells, a system of cracks passing through
the aquifer, cracks or faults crossing inclined or horizontal wells, etc.

The use of sedimentary gel-forming compounds has two undeniable advantages over
cement treatments.

Firstly, gels can penetrate into the pores of rocks, while cement and other similar
blocking agents will be filtered out on their surface. Cements (including "fine-dispersed
cement") cannot penetrate for considerable distances into a porous medium or sandstones
with a rock permeability of less than 10 mD, except in cases where cracks are present
in the rock, there is dissection or high depression on the formation. The shielded area
will not be sufficiently insulated if the cement does not adhere well to the rock (due to
chemical incompatibility or mechanical influences).

Secondly, the gel can penetrate and clog the narrow back channels.

When conducting experiments and experiments on displacement with a polymer
solution, it is necessary that the viscosity of the oil be as close as possible to those
reservoir conditions where all this will be realized in the future. Also with modeling of
polymer flooding. The modeling stage can be called preparation for further analytical
studies after receiving the results of case calculations.

As an example, let's consider the results of the analysis of the effectiveness of
polymer flooding using hydrodynamic modeling.

The 3D hydrodynamic model under consideration was prepared specifically to obtain
a forecast of technological development indicators, such as oil, gas, water production,
expected water availability, etc. It is assumed that the flow of the polymer solution
through porous rocks does not affect the flow of hydrocarbon phases. Therefore,
standard equations for heavy oil are used to describe hydrocarbon phases in the model.

Digital polymer injection was carried out at two injection wells A and B, injection
was started in 2014. The analysis was carried out on an adapted model as of November
1, 2014. and it was calculated until March 1, 2017. The results on the adaptation of
polymer injection from 2014 to 2017 are presented. Calculations were carried out on the
Eclipse 100, Black Oil simulator using the Polymer, Brine, Non Newton flow options.

The experimental model project is called "StudySimMod2022" with a historical
calculation from 1989 to 2017, and at a certain stage (2014) the polymer injection
parameter was introduced. The model "StudySimMod2022" has a dimension of 96 x 88
x 55, respectively, in X x Y x Z. The size of the model is 464,640 cells (Fig. 1).
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The main file in the model has the extension *.DATA and contains all the necessary
information and links to the inclusions to run the model. The options "POLYMER",
"BRINE", "NNEWTF", "SALTVD" are necessarily included.

In the "Schedule" section, the keywords WPOLYRED and WPOLYMER are
necessarily entered, which are responsible for starting the polymer in wells.

—.

Fig. I - Experimental 3D hydrodynamic model of the «U» oil and gas field

Due to the fact that the model is small and the convergence of the full-scale model
and the sectors show an acceptable convergence, up to 98 %, it was decided to work
with a full-scale model. In addition, the good hydro-coupling of the Neokomsky II
formation, confirmed by tracer studies and modeling, showed that the polymer injected
into the experimental wells goes far beyond the experimental site. (Abhijit Chaudhuri
etal., 2022).

The polymer has its own rheology, and requires laboratory studies to determine the
dependence of viscosity on the concentration of the mixture, shear rate, mineralization
and temperature.

The first and important dependence of the polymer is the viscosity and concentration.
As is known, the polymer is added to the injected agent to weigh down the agent and
increase the viscosity. This reduces the mobility or mobility of water and increases the
efficiency of flooding. The effect occurs due to high coverage by volume and lower oil
saturation in the washed zone.

To select the modeling of the polymer rheology process by the viscosity-
concentration parameter, laboratory tests were used as a basis to determine the viscosity
of polymer mixtures at different temperatures (20 °C and 39 °C). The obtained graphs
of the viscosity-polymer concentration dependence were taken for analysis, as a result
of which one dependence was selected for input into the hydrodynamic model (Fig.2).
However, it was also modified or calibrated for the fact during the model setup.
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Fig. 2 - Effect of polymer concentration on viscosity

Another important parameter in the study of polymer rheology is the identification
of the dependence of viscosity on the shear rate. (Jiaming Li et al., 2022). The polymer
mixture is a non-Newtonian liquid, since its viscosity depends on the velocity gradient.
Newton's law of viscous flow states that the internal friction force that appears when one
layer of liquid moves relative to another is directly proportional to the gradient of the
relative velocity of this movement and the surface of the layers.
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Fig. 3 — Viscosity — shear rate at 1500 ppm, 2000 ppm
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Fig. 4 - Viscosity — shear rate at 3000 ppm
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That is, internal friction reduces the viscosity of the polymer mixture.

It should be noted that the non-Newtonian fluid effect was taken into account in the
model using the NonNewton option. This was accepted because the actual results of
the viscosity dependence on the shear rate were not verified. We applied data from an
analog deposit.

The rheology of the polymer is influenced by mineralization. According to the
modified data of the analog deposit, with mineralization in the range of 100-140 g/
1, the viscosity changes at a low shear rate from 1 to 10 sec-1. With an increase in the
polymer concentration from 1000 ppm to 3000 ppm, the viscosity decreases to 10 sP
(Fig.3). In the digital 3D hydrodynamic model, mineralization is taken into account
using the option.

Another significant parameter in polymer rheology is the effect of temperature.
According to laboratory results, with an increase in the polymer concentration from
1500 ppm to 3000 ppm, the viscosity can decrease to 5 Cps under temperature conditions
(39 °C + 10) (Fig.4).

At the simulated field, the reservoir temperature averages 38 °C, respectively, the
injected agent has no effect on temperature change. In this connection, there is no need
to apply the viscosity dependence on temperature, and not to "weigh down" the model
with a thermal option.

One of the uncertainties in the simulation is the adsorption of the polymer, or how
the injected polymer partially settles in the pores of the collector. In this regard, this
parameter was determined using the implementation of more than 100 iterations. As a
result, the most optimal rheology was selected for this parameter (Table 1).

The coefficient of absolute permeability reduction is taken as a single constant in
the Eclipse simulator, despite the fact that some simulators accept this coefficient as a
function of permeability. (Liu et al., 2022).

Table 1 - Concentration - adsorbed polymer

Concentration (kg/cm3) Adsorbed polymer kg/kg
0,00 0,00000035
0,03 0,00000066
0,50 0,00000081
0,75 0,00000091
1,00 0,00000109
1,25 0,00000112
1,50 0,00000122
1,75 0,00000132
2,00 0,00000140
2,25 0,00000150
2,50 0,00000160
2,75 0,00000171
3,00 0,00000180

After entering all the necessary initial data into the digital model, the model was
configured for real data. During the calculations, along with determining the optimal
parameters of the rheological properties of the polymer, attention was paid to the
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adaptation of data such as pick-up, especially for wells A and B, into which the polymer
is injected and production from individual wells (Fig.5-6).

The task is not just to conduct an experiment on a model for injecting an agent with
a polymer, but at the same time an important component is not to lower the very pick-
up through wells, due to the weighting of the agent with a polymer. (Leng et al., 2022).
And this means that the parameters of the polymer should be selected most optimally
without loss in implementation.

dag

B vy, 1T

Fig. 7 — Distribution map of polymer concentration, kg/m3
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Results

As a result, comparing calculations with polymer injection and without polymer
injection, the effect of polymer injection is obvious. As of March 1, 2017, with the
injection of 403 tons of dry polymer, 27,440 tons of additional oil were extracted. The
water cut has been reduced from 86 % to 85 % in the field as a whole. (Wang et al.,
2022). Below are graphs of the polymer effect and maps of polymer propagation (Fig.7—
9).
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Fig. 8 - Dynamics of oil flow rate and water content
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Fig. 9 - Accumulated oil production

Conclusion

In the work performed, studies of technologies that allow to increase the efficiency
of oil displacement due to SWEAT and changes in the displacement front of the injected
agent into the reservoir were analyzed. To date, the global volume of oil production with
the help of POT is about 15-20 million tons.

Currently, it is possible to conduct a preliminary assessment of the applicability of the
selected technologies using digital technologies, namely 3D hydrodynamic modeling,
which was done in this work. For example, several modeling stages were carried out,
where the concept of leveling the pick-up and water insulation profile with clogging of
channels and with flow through a highly permeable layer of injected water was applied.

Previously, by studying the thermal stability of the composition of flow-bending
technologies, various patterns are established that help to evaluate:
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1) the mechanism of sediment formation in the bottom-hole zone of the formation;

2) applicability of formulations as FDT.

The influence of geological and filtration characteristics of the formation on
sedimentary compositions and on the formation of a water-insulating screen was
determined.

The established patterns of viscosity-polymer concentration, viscosity-shear rates,
the effect of mineralization and temperature were introduced into an experimental 3D
model, which was calculated. The calculations performed on the digital model of the
reservoir indicate that the use of FDT with an average water content leads to an increase
in the coverage of the simulated reservoir with flooding compared to the basic version.

As a result, it is possible to recommend FDT as one of their effective methods of
increasing oil recovery. With the help of this technology, gel-forming compositions are
injected into the bottom-hole zone of the formation in order to align the pickup profile
of injection wells and, as a result, the flooding coverage coefficient increases.

The technology is neutral in relation to the intensity of corrosion, the rate of salt
deposition, the development of sulfate-reducing bacteria in oilfield equipment, and also
does not affect the preparation process and the quality of commercial oil. (Wang et al.,
2020).

The selected and analyzed technology can be applied to mature fields in Kazakhstan.

With the help of digital 3D modeling, it is possible to identify the establishment of
the variability of the residual resistance factor when pumping sedimentary rock-forming
compounds into the bottom-hole zone of the formation. And also to continue the study
to establish the effectiveness of the use of sedimentary rock-forming compounds when
creating a blocking screen in the bottom-hole zone of the formation.

The geological and hydrodynamic model of the deposit is constructed taking into
account all available geological and field and laboratory studies. The analyzed field
is densely drilled with wells, respectively, uncertainties in the lateral distribution of
reservoirs and the properties of FES are minimized, which is confirmed as a result of
adaptations of the hydrodynamic model to history. The geological and hydrodynamic
model is ready for use in making decisions on further field development, optimization
of the development system, planning of new GTM, and sealing drilling.

Within the framework of this digital simulation, an assessment of the effectiveness
of polymer flooding in the Neocom II formation was carried out. The evaluation showed
a positive effect of polymer injection. As of March 1, 2017, when pumping 403 tons of
dry polymer, 27440 tons of additional oil were extracted, and the water content of the
field was also reduced.

In general, along with the expansion of polymer flooding, it is recommended to carry
out repair and insulation work, leveling the inflow profile to isolate the watered intervals
of producing wells and isolate highly permeable intervals in injection wells.

Summing up the analytical studies carried out, it can be concluded that all this makes
it possible to regulate filtration flows with water-insulating technologies during the
development of oil fields.
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