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AnHoTanus: llenbio NaHHOrO HCCIENOBAaHUS SBISETCS CHUCTEMAaTH3alusl pPe3yJIbTaToOB
OIBITHO-TIPOMBILIUIEHHBIX ~ McnblTaHuil  (OIIM) mnonuMepHoro 3aBojHEHMs Ha  HE(TAHBIX
MecTtopoxkaeHusx Kasaxcrana. [IpoBenéH aHanu3 npoMbICIOBBIX JAaHHBIX MSITH MECTOPOKICHUN —
Kanamkac, 3a0ypynse, Hypainel, Kymkonas u Y3eHb, — Ha KoTopbix B nepuoa ¢ 2013 nmo 2025 rox
peajin30BaHbl MUJIOTHBIE U PACIIMPEHHbIE MPOEKTHI MOJIMMEPHOTO 3aBOJHEHUS. Y CTAHOBJIEHO, YTO
CyMMapHasi JIONOJHUTEIbHAs 100ba He(TH Ha HEepBbIX TPEX 00BEKTax cocraBmiia nopsaka 150
000 tonn, a Ha Kywmkone 3a 19 mecsneB mnomydeHo 14585 TOHH IOMONHUTENHPHOW HEPTH C
UCIOJb30BaHUEM Ouomnoaumepa reiutaHoBoi kamenu. OcoOyro HayyHYIO 3HA4MMOCTb HMEET
JI0Ka3aTeJIbCTBO Pa0OTOCIIOCOOHOCTH TEXHOJIOTUH IPU FKCTPEMAIIbHON MUHEpaIM3allu1 I1aCTOBBIX
Boa 10 130 r/n (mectopoxnenue Kanamkac), uto pacumpsieT rinodaabHble IPaHULbl IPUMEHUMOCTH
MeToza. Pe3ynbraThl ricciae1oBaHnii 000CHOBBIBAIOT IMEPEX0]T K MOTHOMACIITAOHOMY TTOJIMMEPHOMY
3aBogHeHMI0 Kamamkaca (80 wHarHeratenbHblx W Oojee 600 AOOBIBAIOIUX CKBOXHH) C
MIPOTHO3UPYEMBIM MPUPOCTOM Kod(durmenta uspieuenus Heptu na 7,5%. Ob6macte MpuMeHEHUS
pe3yJIbTaTOB — MIPOEKTUPOBAHUE M ONTUMU3ALMS POLIECCOB YBETUUEHUS HE(PTEOTAAUN Ha 3PebIX
MecTopoxkaeHusx 3anagHoro Kazaxcrana.

KiroueBble ci10Ba: MoJIMMEpHOE 3aBOJITHEHHE, YBEIMUYEHUE HEPTEOTIauH, OJTUaAKpUIaMU/,
MecTopoxkaeHus Kazaxcrana, 00BOAHEHHOCTh, KOA((OULIMEHT U3BICUYEHUS HEPTH.

Beenenue

Pecny6nuka KazaxcraH BXOIUT B UMCIIO KpyNHEHIINX HedTe100bIBaOIUX CTpaH Mupa. B
2024 romy nmobOwua cocraBmia 87,7 MIH TOHH HeTH M ra3oBOro KoHjeHcaTa, a B 2025 romy
YCTaHOBJIEH HMCTOpUUYeCKHU pekoph — 99,4 minH ToHH. llpm 3TOM mpakTU4YecKH Bech IPHUPOCT
no0bIuM 00ecneurBaloT Tpu Meranpoekta — Tenrus, Kamaran u Kapayaranak, garomue okoJo 1ByX
TpeTell HallMOHAIbHOM A00bIYM. 3a MocielHue JEecsiTh JIeT 100bua He(pTH Ha MECTOPOXKACHUSX,
OTIEpUPYEMBIX Ka3aXCTAHCKUMH KOMITAaHUSIMHM, CHU3MIach Ha 35% [1].

Hedrerazossiit kommiekc Kaszaxctana HaxoguTcss B CTaaud TpaHchopMaiuu, TJe
KJIFOUEBYIO POJIb UTPAIOT MHHOBAI[MOHHBIE TEXHOJIOTHH pa3padboTku [2, 3].

Manrucrayckasi 001acTb — BTOpoi 1o o0bémaMm HedTenoObIBatOmUi peruoH (okoso 8,2
MiaH ToHH B 2023 romy) — pacnosaraet Ooisiee yeM 70 MECTOPOXISCHUSIMH C H3BIEKACMBIMU
3amacamMu 725 maH ToHH [4, 5]. IlomaBnsromiee OONBIIMHCTBO MECTOPOXKIACHUN HAXOAWTCS Ha
MO3JHEeH cTaguu pa3paboTKu: cpenHsas oOBoIHEHHOCTH mpebiaeT 90%, a ocTaTouHble 3amachl
KJaccuuIuUpyroTCs Kak TpyaHou3BiekaeMble. B cootBercTBuu ¢ Kogekcom o Henpax Kazaxcrana
MECTOPOXKIACHUE MPU3HAETCS UCTOMIEHHBIM TIPH BBIpaboTke 3amacoB Oojee 70%, 0OBOAHEHHOCTH
6onee 85% wunmm poctmxkennn kodpdummenta ussieuenus Hedpru (KMH) 0,4 u Beimme [6]. Kak
oTMeyaeTrcss B psjae padoT, MHUKpPOOMOJIOTHYECKHE M XHUMHYECKHE METOJbl yBEJIWYECHHS
He(TEOTIauM SBJIAIOTCS MEPCIIEKTUBHBIM HAIIPABICHUEM JUI 3peJbIX MecTopoxkaeHnit Kasaxcrana
[7].

B 3THX yClOBHSX MOIMMEpPHOE 3aBOJAHEHUE IMPEJCTABISAET OCOOBI MHTEpeC Kak OJMH M3
HanOosiee SKOHOMHYECKH (D (PEeKTUBHBIX MeTOA0B yBenmueHus HedreoTaaun (MYH). B mupoBoii
NpaKTHUKe AaHHBIA MeToa obOecrnieunBaeT npupoct KMH na 10-15% oT HayanpHBIX re0IOrMYECKUX
3aMacoB NPH CTOMMOCTH JOTIOJHUTEIBHOM a00buM 3-6 mosutapoB 3a Oappens [8, 9]. Ha
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Mectopoxkaennn Janun (Kutail), rae mommmepHoe 3aBOJHEHHE MPUMEHSETCS MPOMBIIUIEHHO C
1996 rona na Gonee yem 3 000 HarHeTaTeNbHBIX CKBAXKUHAX, MPUPOCT HE(PTEOTAAYM COCTABHI
okosio 11% ot HavaneHbix 3anacoB [10, 11]. OnbiT mpuMeHeHUs KOMIUIEKCHBIX nojaumMep-I1AB-
cucreM B Kurtae Taxke moATBep kKaaeT BEICOKYIO 3(h(heKTHBHOCTh XUMUUecKUX MeTo 0B MYH [12].

[{enbto HacTosiel pabOThI sBIsIETCS 0000IIEHNE U CUCTEMAaTUYECKUN aHAlTu3 Pe3yIbTaToB
OIIBITHO-IIPOMBIIIJIEHHBIX UCIIBITAHUN ITOJIMMEPHOIO 3aBOIHEHUS HAa MecTopokaeHusX Ka3axcraHa.
3amaun MCCIEAOBAaHUS BKJIIOYAIOT: OLEHKY 3((EKTUBHOCTH pPA3JIMYHBIX THUIIOB IOJIUMEPOB B
YCIIOBUSIX BBICOKOM MUHEpAIM3allMU IIJIACTOBBIX BOJ; CPABHUTENBHBIM AaHAIU3 IPOMBICIOBBIX
pEe3yNbTaTOB HA ISATH MECTOPOXKICHHSX; OIpe/eieHHEe ONTUMAIbHBIX TI'e0JIOr0-(pU3HMUeCKUX
YCIOBUHA i TPUMEHEHHUS TEXHOJIOTMH; OOOCHOBAaHME MEPCHEKTHB  MAaCIITaOMPOBAHUS
MOJMMEPHOT0 3aBOIHEHUS HA 3PEJIbIX MECTOPOXKAeHUAX 3anaanoro Kazaxcrana [13, 14].

Hayuynass HOBHM3Ha pPabOTBHI OIpENeNseTcs] KOMIUIEKCHBIM COIOCTaBICHHUEM pPe3yJbTaToOB
OIIN nonuMepHOTro 3aBOAHEHMSI HA IMATH Ka3aXCTAHCKUX MECTOPOXKJICHUSAX C Ppa3IUYHBIMU
reosIoro-(hpu3MIecKuMH yCIOBUSAMHU. BriepBbie cHUCTeMaTH3UpPOBaHBI JaHHBIE 00 3((EeKTHBHOCTH
MOJIMMEPHOT0 3aBOAHEHUS MPH HKCTPEMAaIbHOM MUHEpAIN3aluu IIacToBbIX BoA (1o 130 r/m), uro
SIBJIIETCS. YHUKAJIbHBIM YCJIOBUEM, paHEE CUUTABIIMMCS HEIPUTOJHBIM JJIs JAHHOM TEXHOJIOIMH
[9]. [Toka3anbl penuMyIIECTBa aMPOTEPHBIX TEPIIOTUMEPOB C AHTUIIOIUIIICKTPOIUTHBIM 3P PeKToOM
1 OuoIoiMMepa reJylaHoBOW KaMeIu JJisi BBICOKOMHUHEPAJIM30BaHHbBIX KOJUIEKTOpoB. [IpuMmenenune
HAHOTEXHOJIOTUH B OILIEHKE MPOJYKTUBHOCTHU IJIACTOB OTKPBHIBACT JIOMOJHUTENbHBIE BO3MOXKHOCTU
st oBbimeHus 3¢ dexrusHoctdt MYH [15].

MartepuaJibl 1 METOBI

Hacrosimass paborta mpeacraBinsier co0OW CHCTEMaTHYecKoe 0030pHO-aHATUTHYECKOE
ucclenoBaHue, 0a3upyrolleecs Ha arperaluy JaHHBIX U3 OTKPBITHIX HCTOYHUKOB. [[11st nocTikeHus
MOCTABJICHHOW 1IeTM OBUT MPUMEHEH METO] MeTa-aHaINn3a OIyOJIMKOBAHHBIX PE3YJIbTATOB OIBITHO-
npoMbluieHHbIX ucnbiTanuid (OITM) monumepHOro 3aBojHEHUs Ha MecTopoxeHusx Kaszaxcrana
3a nepuof ¢ 2013 o 2025 rox.

HccnenoBanue NpoBOAWIOCH B TP OCHOBHBIX 3Talla:

3TAMI STAMN 2 STAI 3
Crpaterwvs noucka QOT160p UCTOUHWKOB AHanus 1 cuHTes

Mouck no HGasam paHHbIX: DunbTpauus nybnukauui CpaBHeHWe TEXHONOrMYEeCKOon
Scopus, Web of Science, C KONMUYECTBEHHBbIMU ¥ 3KOHOMUWYECKOWM
PWHLL, otueTtbl KMI pesynbTtatammn QMK appekTreHoCcTK 13

Pucynoxk 1. briok-cxema MeTO10710THH TTPOBEACHUS CUCTEMATHIECKOTO 0030pa

1. Cmpameeusa noucka ungopmayuu. Hpopmanmonnyo 06a3y ucciaeloBaHUS COCTABUIIU
Hay4yHbIE CTaTbU, MaTepUalbl MEXIYHapoAHbIX HedTerazoBelx KoH¢pepenuuit (SPE, EAGE),
npoduibHBIE  OTpaciieBble  JKypHaibl, a TakXK€ OTKPBITbIE KOPHOpPAaTHUBHBIE  OTYETHI
Henpononb3zoBareneit (AO «HK «KazMynaiil'azy, TOO «KMI' HWwxunupunry). [louck
JUTEPaTyphbl OCYIIECTBISIICS B MEXIYHApOAHBIX M HAIMOHAJIBHBIX 0a3axX JAHHBIX, MO KIIOYEBHIM
CIIOBaM, TIOJIMMEPHOE 3aBOJHEHHME, METOJbl yBeNWYeHus HepTeoTnauu, xumuueckue MVYH,
MecTtopoxkaeHus Kazaxcrana.

2. Kpumepuu ombopa u cucmemamu3zayus UcmoyHuko8. B uTOroByro BBIOOPKY Ul aHAJIN3a
ObUTM BKIIIOUEHBI pabOThI, CoJeprKalile KOHKPETHbIE KOJUYECTBEHHBbIE MOKAa3aTeNH peaau3aluu
npoekToB I13 Ha mecTopoxnenusix Kanamkac, 3a0ypynbe, Hypainel, Kymkons u Y3enb. OcHOBHOI
(dhokyc ipu 0TOOpE TUTEPATYPHI ACTAIICA HA MyOJIUKAITUAX, OCBEIIAIOIIHX

e PesynbraTtel  m1abOpaTOPHOTO CKPUHMHTA (peosiorus, aacopOuus, (QuiIbTparoHHbIE
AKCTICPUMEHTHI Ha KEpHE);

e Jlanuble rugponunamuueckux uccnegopanuit ckpaxxkut (I'IC, tpaccepusie Tectsl, KB/I);

381



Nel (54) 2026 «Yessenov Science Journal»

e DakTUUECKWE TPOMBICTIOBBIE TOKa3aTeNud (JONMOJMHUTENbHAs J00bYa, JUHAMHUKA
00BOJTHEHHOCTH );

e O11eHKY PKOHOMHUYECKO# peHTadenpHOoCTH MpoekToB (TDO, NPV).

3. Ananus u 0606wenue uzsneuenHvix OanHsix. I3BaeueHHbIe U3 pa3pO3HEHHBIX UCTOYHUKOB
IIPOMBICIIOBBIE, TaOOPATOPHbIE U SKOHOMHYECKHUE JTaHHBIE ObUIM CTaHIApTU3HPOBAHBI, CBEJCHBI B
€IMHYI0 AHAIUTUYECKYI0 MATPHUI]y M MOJBEPrHYTHl CPAaBHUTEIBHOMY aHAJIM3y. DTO IO3BOJIMUIIO
COIOCTaBUTh TEXHOJOTHUECKYIO0 3(P(PEKTUBHOCTh MPUMEHEHUS DPA3IIUYHBIX IMOJMMEPHBIX CHUCTEM
(IT'TIAA, ATBC-tepnonumMepsl, Tre/UIaHOBas KameOb) B KOHTPACTHBIX TI'€0JIOTO-(hM3MYECKHX
YCIIOBUSIX UCCIIEAYEMbIX MECTOPOXKACHUM [16].

Pe3syabTarsl

Pe3ynbTaThl  OMBITHO-NIPOMBIIIJICHHBIX ~ MCHOBITAHUN  MOJMMEPHOTO  3aBOJAHEHUS Ha
MectopokaeHusax Kazaxcrana nmpencrasiensl B Tabnune 1 u Ha pucynke 1. Tabmuna 1 o6o0maer
OCHOBHBIE TEXHOJIOTHYECKHE U MPOMBICIIOBBIE MTAPAMETPhI IPOEKTOB, BKIIOYAs MEPUO]] TPOBEICHUS
OIIN, ymciao HarHeTaTeNbHBIX U JOOBIBAIOIINX CKBAXHH, THUI W KOHIEHTPALUIO MPUMEHIEMOTO
MOJINMEpa, JOMOJHUTEIbHYI0 N00bIdy HepTH, MpUpPOCT KodhduineHta u3BiedyeHus HeDTH U
M3MEHEHHE OOBOAHEHHOCTH NPOAYKIMH. PHCyHOK 1 HarisiHO WIUTFOCTPHPYET 1Ba KIFOYEBBIX
nokazarens s¢dexkruBHocTH TexHonoruu: mnpupoct KUH (pucynoxk 1A) U KyMynsTHBHYIO
JOTIOJTHUTEIBHYIO0 100619y HehTH (prcyHOK 1B).

Kak BugHO u3 Tabmuuel 1 u pucynka 1, HanOonpuiuii nporHo3upyemsid npupoct KMH
XapakTepeH I MecTopoxaeHuil Kamamkac u Y3eHsb, rie OH COCTaBJIsieT COOTBETCTBEHHO 7,5% M
7,0%. DT0 CBUAECTENHCTBYET O BHICOKOW MEPCHEKTUBHOCTH MPUMEHEHHS TOTUMEPHOTO 3aBOTHEHUS
Ha 3peNbIX, BBICOKOOOBOIHEHHBIX MecTOpokAeHusX 3amagHoro Kaszaxcrana. B To ke Bpems
HauboJee BhIPAKEHHBIH (PaKTUUECKU MPUPOCT JOTMOTHUTEIbHON JOOBIYN HEPTH 3a(h)UKCUPOBAH Ha
MecTopoxkaeHusx Kamamkac, 3a0ypynbe u Hypaiibl, rjie moirydeHbl cOOTBETCTBEHHO 166,0 ThIC. T,
97,9 ThIC. T 11 92,6 ThIC. T NoNONHUTENBbHON HedTH. Ha MecTopoxxaennn KymMKoiab 10NOIHUTENbHAS
no0brya coctaBuia 14,6 ThIC. T, UTO yCTyIaeT APYruM 0OBEKTaM MO a0CONIOTHOMY 3HAYEHHIO, HO
MOJTBEPXK/IAET TEXHOJOTMUECKYI0 NPUMEHMMOCTb OHOIOJIMMEPOB B YCIOBMSX MOBBIIIEHHON
MUHEpAIN3al1H1 IUIAaCTOBBIX BO/.

A. MpupocT KoadduumeHTa ussneyenus Hedptu (KUH) B. KymynaTueHas fononHutensHan fobeiva HedTn
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MpuMeyaHme: ¥ — NPOrHo3HbIE 3HaYeHUs; ** — AnA MecTopoxAeHnA KanaMkac nokasaTeNb A0NONHUTENbHOR A0BbI4M NPUBENEH NO NEpBOMY OMbITHOMY Y4ACTKY «3anaf»; H/A — HeT AaHHbIX.

Pucynok 2 — Pe3ynbpTaThl NpUMEHEHHS IOJTUMEPHOTO 3aBOJHEHUSI HA MECTOPOKACHUSIX
Kazaxcrana: A — gakruueckuii u mporao3usiid npupoct KMH; b — kyMmynsiTuBHas OTOTHUTEIBHAS
no0bI9a HEPTH
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Tabmuma 1 — CBognabie pesynbrarel Ol momuMepHOTO 3aBOJHEHHS HA MECTOPOXKICHUSIX
Kazaxcrana

ITapamerp Kajnamkac 3a0ypyHbe HypaJusl KyMkoi1b Y3eHb
[Tepuog OITN 2014-nacT. 2014-2017+ | 2014-2017+ | 20132015 | 2022-mpoekt
HarH. ckB. 2 (muJ1oT) 6 242 5 2 (nnan)
J106. ckB. 23 62 38 — 11 (unan)

Tun nosmmMepa I'TIAA ATBC-tep. I'TIAA ['esnan I'TIAA
Komir., Mr/n 2 600 1950 H/I MTOPOIIOK 1 500

Jom. noObrya, 166,0* 97,9 92,6 14,6 138,2

TBIC. T (nporH.)
[Tpupoct K1H, | +7,5 (porH.) +2 H/ [ ** H/ [ ** +7 (porH.)
%
CHux. 00B., % + 8,1 -7 + —9,5 (mporH.)
Musepai., r/1 130 CpeaHsIs HU3Kast 71-73 >25

* [Ipumeuanue: Jlanuvle no 00noIHuUmMeNbHOU 000biue 01 Mecmopodicoenus Kanamxac
VKA3aHbl NO pe3yIbmamam nepeo2o ONbIMHO20 YYacmKa «3anaoy.
** [Ipumevanue: H/J] — nem oanmwvix.

Oo0cyxaenne

Mecmoposcoenue Kanamxac. Mecropoxnenne Kamamkac (Manrucrayckas 001acTh)
paspabateiBaeTcst Oonee 45 ner xommanuei «ManructaymyHairasy. Tekyuwmii xo3dduiment
u3BnedeHuss HepTH cocraBiusier 27%, oO0BomaHEHHOCTH mpeBbmaeT 90%, a BA3KOCTHOE
COOTHOILIEHHE He(pTh—BOJa B IJIACTOBBIX YcCioBUsAX mpeBbimaer 20. CpemHsss NpOHULAEMOCTb
MPOAYKTUBHBIX TIJIAaCTOB jocturaer 946 ™/l mnpu BbICOKOM MOCIOMHONW HEOJHOPOJHOCTU
(xoapunment Bapuanmu 1,6). OcCOOEHHOCTBIO OOBEKTa SIBISETCS YPE3BBIYAHO BBICOKAS
MUHEpaIN3alus MIacTOBBIX BOJ — 110 130 /11, 9TO OTHOCHUTCS K YUCITY HauOoJee SKCTPEMaIbHBIX
YCIIOBUH JIJIs1 IOJIMMEPHOTO 3aBOHEHNUs [17].

[MunorHeie wucnbiTaHuss ObUTM HayaThl B 2014 romy Ha yuacTke, BKJIIOUaromeM 2
HarHeTaresjbHble M 23 noObIBatomMe CKBaxHHbI. [lo naHHBIM TaGnuibl 1, Ha MEPBOM ONBITHOM
ydacTke «3amaq Oblia MOJy4yeHa JONOJHHUTeNbHas A00bya 166,0 Thic. T HedTH, a pe3ynbTaThl
OIIM nmoaTBepaMIM CHUXKEHHE OOBOJHEHHOCTHM, POCT OXBaTa IJacTa M MOTEHIMAJ MOBBIILICHUS
Hepreornaun. Ha pucynke 1A nokaszaHo, 4To 1715 HOJTHOMACIITAOHOTO BHEIPEHUS IPOTHO3UPYETCS
npupoct KWUH nHa 7,5%, 4dro sBisercs MakCHMajbHbIM 3HAYEHHUEM CPEAM PACCMOTPEHHBIX
0o0bekToB. B 2024 roxy mpenso’keH MPOEKT pacHIMpeHUs TEXHOJIOTMH Ha 26 HOBBIX Yy4acCTKOB,
oxBaTbIBatomux 80 HarHeTarenbHbIX U Oojee 600 MOOBIBAIOIIMX CKBAXHH, C PACYETHBIM CPOKOM
peanuzanuu 20 et [18].

Mecmoposcoenue 3adypynve. Mecropoxaenue 3a0ypyHbe (ATbIpayckas o001acTh)
paspabateiBaetcs ¢ 1981 roma. OCHOBHOM NMPOAYKTUBHBIN ropu30HT — Il HEOKOMCKUH, 3aeraronui
Ha rryoune 889-960 m. IlnactoBas Temmneparypa coctasiseT 38,9°C, BA3KOCTh HEPTH B MIIACTOBBIX
yenoBusix - 15,3 mlla-c. OIIN nmonmumepHoro 3aBogHeHus ObUTH HavaThl B HosiOpe 2014 roma. B
KayecTBe peareHTta ucrnoibszoBaiics noiaumep FLOPAAM 5205 VHM AL-888 (SNF, ®panuus),
npeactaisitonuii  coboir  ATBC-teprionmmep ¢ monekyisipHot maccot 13,53 mma Jla u
koHeHTpanuedr 1950 wmr/n. Kak mokasano B Ttabmmme 1, mpoekT ObUT pacmiupeH a0 6
Har"eTarelbHbIX U 62 noObIBarOIIMX ckBaxuH. B pesynbrare momyuen npupoct KMH na 2% u
JIOTIOTHUTENbHAST 100b14a 97,9 ThIC. T He(TH, a 0OBOJHEHHOCTH MPOAYKIMK CHU3MIAch Ha 8,1%. Ha
pucynke 1A 3abypyHbe XapakTepusyercsi ymepeHHbIM mnpupoctoM KHWH 1o cpaBHeHHIo ¢
Kanamkacom n Y3eHblo, 0JHaKO pUCYHOK 1b neMoHCTpUpyeT, 4To 10 BEINYMHE JOTOIHUTENbHON
JTOOBIYH ATOT OOBEKT OCTAETCS OAHUM M3 HanOoJiee YCIENIHBIX cpe (PaKTHIECKU PeaTM30BaHHBIX
poexToB [19].
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Mecmopocoenue Hypansl. Mectopoxaenue Hypansr (Ke3sutopauackas odmacts, KOxxHO-
Typraiickuii  OacceiiH) XapakTtepu3yercss ONaronpuATHBIMH  (QHIBTPAMOHHO-EMKOCTHBIMU
CBOMCTBaMHU: BSI3KOCTh HeTH u3MeHseTcs B mpeaenax 0,4-1,7 cll3, a mpoHHUIIaeMOCTh IJIACTOB —

ot 31 no 2200 m/l. [TonmumepHoe 3aBogHeHME ObUTO HadaTo B 2014 romy Ha ydactke ¢ 2
Har"HeTarelbHbIMU U 38 pearupyromuMu 10O0bIBaloIMMHU CKBakuHamu. CornacHo Tabmuue 1,
ceHtsiopro 2017 roga KyMyJISTHBHAS JOMOJIHHUTEIbHAS 100bIYa cocTaBmia 92,6 ThIC. T HEPTH, YTO
oTpaxkeHO Ha pucyHke 1b. IIpu 3Tom kommuectBeHHbIE NaHHbie 0 pupocty KMH B nmoctynHbix
MaTepuagax OTCYTCTBYIOT, 4TO OTMe4YeHO B TaOmuie kak H/II. HecMoTps Ha OTCYTCTBHE ITOTO
MOKa3aressi, M0 BEJIMYMHE JOMOJIHUTENIbHOW 100buu Hypanibl OoTHOCcHUTCS K 4YHCIy HauOolee
pe3yJIbTaTUBHBIX IPOEKTOB MOJUMEPHOT0 3aBoAHeHU B Ka3axcrane [20].

Mecmopoyxcoenue Kymkons. Ha wmectopoxnaenunn Kymkoiab B KadyecTBE peareHra
NPUMEHSUICS OWOTIONMMEp TEeUIAaHOBOM KaMeaW, YTO OTJIMYAeT 3TOT MPOEKT OT OCTAJbHBIX,
OCHOBaHHBIX MPEUMYIIECTBEHHO Ha MCIIOJIB30BAaHUM MOJHaKpuiaMuaoB. [lmacToBas TemmepaTypa
cocraBisieT 55°C, MuHepau3anus TIacTOBBIX Boa — 71-73 r/n. 3a nea mukia OIIU B mepuon c
okTs10ps 2013 mo maii 2015 rona O6bia momyyeHa cyMMapHasi AOMOJIHUTENbHAs 100b14a 14,6 ThIC. T
HedTH. XOTSI IO a0CONIOTHOM BETMYMHE ATOT NOKA3aTeNb HIKE, YeM Ha APYTHX MECTOPOXKICHUSIX,
pe3yNnbTaThl UMEIOT BAXKHOE HAyYHO-NPAKTUYECKOE 3HA4YCHHE, IIOCKOJBbKY IOATBEPKAAIOT
paboTOCTIOCOOHOCTh OMOTIOMMEPHBIX CUCTEM B CIIOKHBIX IUIACTOBBIX ycnoBusax. Ha pucynke 1b
KyMkonp xapakrtepusyeTcsi HAaWMEHBIIMM 3HAY€HHEM JOMOJHUTEIBHOW JOOBIYM  Cpenu
PacCMOTPEHHBIX OOBEKTOB, OIHAKO caM (DaKT TIIOJIOKUTEIFHOTO pe3yJbTaTa yKas3bIBaeT Ha
MePCIIeKTUBHOCTD AalbHEHIIIET0 pa3BUTHS JaHHOTO HampaBieHus [21].

Mecmoporcoenue Y3zenv. MectopoxaeHue Y3eHb pazpabareiBaeTcsa ¢ 1965 roma u
OTHOCUTCS K YHUCIY KIACCHUYECKMX 3penblx MmecTopoxkaeHuit Kaszaxcrana. Tekymuin KHWH
coctaBisieT 34,6%, a 06BogHEHHOCTD nocturaet 94%. Jlns munotHoro ydactka XVII ropusonra
OBLIO BBIMIOJIHEHO TEXHUKO-DKOHOMHUYECKOE€ OOOCHOBAaHHE MOJIMMEPHOTrO 3aBOJHEHHUS C paboueit
koHueHTpauuei I'TIAA 1500 mr/n u ueneBeiM 00bEMOM 3akauku 70% nopoBoro o0ObEMa 3a 7 Jer.
Kak Buano u3 Tabmunsl 1 u pucynka 1, ana ganaoro o0bekta nporuosupyercs npupoct KIH nHa
7,0% wu nomonHuTenbHas n00br4a 1382 ThIC. T HEPTH, NPU ATOM OXKMJAETCS CHIDKEHHE
ob6BoguEHHOCTH ¢ 94,1% no 84,6%. Ilo BennymHEe MPOTHO3HON MOMOTHUTEIHHOW N0OBIYM Y3eHb
3aHMMAeT OJHO W3 BEOYLIUX MECT CpEeAM pacCMaTpUBAEMbIX OOBEKTOB, 4YTO MOATBEP)KIAET
BBICOKYI0O SKOHOMHYECKYI0O U TEXHOJIOTHYECKYI0 OOOCHOBAaHHOCTh BHEIPEHHUS MOIUMEPHOTO
3aBOJIHCHHS HA JIaHHOM MeCTOpOoXJaeHunto [IpoekT penTabeneH npu 1eHe HedTH Bbime 55
J0J1apoB 3a Oappens [22,23].

Takum o0Opa3om, MpeacTaBICHHbIE JAHHbBIE MTOKA3bIBAIOT, YTO 3 (HEKTUBHOCTH OJUMEPHOTO
3aBOJTHEHUS Ha MeCTOpOKIeHusX Ka3zaxcraHa BapbUpyeT B 3aBUCUMOCTU OT T'€OJOT0-(PU3NIECKUX
YCIIOBUM, MUHEpaIU3alliy IJIACTOBBIX BOJ, THUIA MPUMEHSIEMOro IMoJiMMepa U MaclTaba oxBara
3anexu. [Ipu 3ToM Kak (akTHueckue, TaKk M MPOTHO3HBIE MOKAa3aTeId MOATBEPKIAAIOT BBICOKYIO
MEePCIEKTUBHOCTH IAHHOW TEXHOJOTUH JJIS TIOBBINIIEHUST He(PTEOTIauH 3PEITbIX MECTOPOKICHUH.

3akiaro4enue

AHanmM3  ONBITHO-TIPOMBINIUICHHBIX ~ WCTBITAHUNA ~ TIOJUMEPHOTO  3aBOJAHEHHUS  Ha
MectopoxkaeHusx Kamamkac, 3a0ypynne, Hypansl, Kymkons u Y3eHp mokaszan, 4To B YCIOBHSIX
Kazaxcrana sta TexHonorust 3p@exTuBHa s 3peNblX U BBICOKOOOBOJHEHHBIX MECTOPOKIACHHM.
[IpuMeHeHrne MOTMMEPHBIX PACTBOPOB COMPOBOKIAETCS CHIKEHHEM OOBOIHEHHOCTH MPOAYKIIUH,
yBeIMUEHUEM KO3 PUIIMEHTA N3BJICUEHHS] HEPTU U TIOJTyUYEeHUEM JIOTIOTHUTEIBHON T0ObIUN HEPTH.

CpaBHeHHE pe3ylbTaTOB IO MECTOPOXKICHHUSAM  TMOKaszano, dYro 3((HEeKTHBHOCTH
MOJINMEPHOTO 3aBOJHEHMSI OIpeneNseTcss MUHEepaln3aluel MIacTOBBIX BOJ, CBOMcTBamMH HedTH,
(GUIBTPAIMOHHO-EMKOCTHBIMH XapaKTEPUCTHKAMH KOJUIEKTOPOB, TUIIOM MOJIMMEpa U MacimTabom
oxBara 3anexu. [lo paccMOTpeHHBIM OOBEKTaM MOJyYEHbl 3HAYMMbIE pPE3yJbTaThl IO
JIOTIOTHUTENBHON 100bIYe HedTH, a it Kanamkaca u Y3eHs 000CHOBaHBI BBICOKHE MPOTHO3HBIC
nokazarenu npupocra KMH.

HaubGonee BaxHBIN pe3ysbTaT MONXYyYeH Al MecTopokaeHus: Kamamkac, rje moaTBepKacHa
paboTOCITOCOOHOCTH TEXHOJOTUH MPH MUHEPATH3AIIUU TIJIACTOBBIX BOA 10 130 1/11. DTO MOKa3bIBaeT
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BO3MO>XHOCTb IIPUMEHEHUS MOJIMMEPHOIO 3aBOJHEHUS B BBICOKOMMHEPAIN30BAaHHBIX KOJUIEKTOPAaX
U pacumpsieT 06JacTh €ro MPaKTUYECKOro UCIOIb30BaHus B 3anaHoM Kasaxcrane.

Pe3ynbraThl Takke IOKa3alM, YTO IOJOXKHUTEIbHBIM 3(¢eKT nocTuraercs Kak IpH
UCIOJIb30BAaHUU TPAAMLMOHHBIX IOJMAKPUIAMMJIHBIX CHCTEM, TaK W 1pU IPUMEHEHUU
o6uononumepoB. Ha mecropokaennn KyMmkonb refanoBast KaMeb odecneunia JONOJHUTEIbHYIO
009y HEe(PTH, 4YTO TOATBEPKIAET MNEPCHEKTUBHOCTh PACIIMPEHUS CIIEKTpa IOJIMMEPHBIX
pEeareHToB ¢ y4€TOM KOHKPETHBIX IIIIACTOBBIX YCIOBHM.

[Tonmyuennsle (pakTHyeckre TaHHbIE W MPOTHO3HBIE MoKa3zaTenu ais Kamamkaca u Y3eHs
MNOJTBEPKAAOT  LENeCO00pa3HOCTh  JaJbHEMIIEro  IPOMBIIIJIEHHOTO  BHEAPEHUA U
MacmTabupoBaHUs MOJIMMEPHOTO 3aBOAHEHUS Ha MecTopokaeHusax Kazaxcrana.

CIIMCOK JIMTEPATYPbI

1. Forecast of the long-term trajectory of the potential GDP of Kazakhstan in the context of
the global energy transition // Energies. — 2022. —
https://pme.ncbi.nlm.nih.gov/articles/PMC9491661/

2. The innovative ways of development in the oil and gas industry of Kazakhstan //
International Journal of Energy Economics and Policy. — 2022. — Vol. 12, Ne 1. — C. 154-162.
https://econjournals.com/index.php/ijeep/article/download/11505/6183

3. Foresight management of national oil and gas industry development // Energies. — 2022. —
Vol. 15, Ne 2. — Article 491. https://www.mdpi.com/1996-1073/15/2/491

4. AO «HK «Ka3sMymnaiil'a3». 'ogoBoit otuer 3a 2024 ron. — Anmatsl : KasMynaiil a3,
2025. — 150 c. — https://kmg.kz/ru/investors/results-and-reports

5. AO «HK «Ka3zMymnaiil'a3». ['omoBoit otuet 3a 2023 rox (mporuo3 2025). — Anmartsl :
Ka3Mymnaiil'a3, 2024. — 140 c. https://kmg.kz/ru/investors/results-and-reports

6. Konexc Pecnybnuku Kazaxctan o Heapax u Heapomnoib3oBaHuu : oT 27 aek. 2017 r. Ne
125-VI ZRK (c u3m. ot 2025). https://adilet.zan.kz/rus/docs/K 1400000238

7. Exploring the use of microbial enhanced oil recovery in Kazakhstan: a review // Frontiers
in Microbiology. 2024. — Vol.
15.https://www.frontiersin.org/articles/10. 3389/fm1cb 2024.1394838/full

8. An overview: practice, experience and achievement of polymer flooding in Daqing
oilfield // Atlantis Press. — 2016. http://www.atlantis-press.com/php/paper-details.php?1d=25857139

9. Recent advances in polymer flooding in China // Polymers. — 2022. — Vol. 14, Ne 20. —
Article 6978. https://www.mdpi.com/1420-3049/27/20/6978

10. A systematical review of the largest polymer flood project in the world: from laboratory
to pilots and field application // Reservoir Evaluation & Engineering. — 2023. — Vol. 26, Ne 3. — C.
708—728: https://onepetro.org/REE/article/26/03/708/517541

11. Best practice case to improve oil recovery: revisit of the largest oilfield in China // SPE
Conference. 2024:
https://onepetro.org/ SPECTCE/proceedmgs/24CTC/24CTC/DO3 1S016R005/607292

12. Recent advances of surfactant-polymer (SP) flooding enhanced oil recovery field tests
in China /  Geofluids. - 2020. - Vol. 2020. - Article ID 8286706.
https://www.hindawi.com/journals/geofluids/2020/8286706/

13.Use of a new miscible agent as a perceived need for Uzen oil field development //
NGDelo. — 2019. — Ne 2. — C. 56-67. http://ngdelo.ru/files/ngdelo/2019/2/ngdelo-2-2019-p56-
67.pdf

14.The impact of diversification of the oil and gas complex on economy of the national
Kazakhstan // E3S Web of Conferences. — 2024. — Vol. 540. — 02006 https://www.e3s-
conferences.org/articles/e3sconf/pdf/2024/24/e3sconf aees2024 02006.pdf

15.Rapid assessment of deposit production capacity for determination of nanotechnologies
application  efficiency //  Nanobuild. - 2017. - N 3. - C. 20-34.
http://nanobuild.ru/en_EN/journal/Nanobuild-3-2017/20-34.pdf

385



https://pmc.ncbi.nlm.nih.gov/articles/PMC9491661/
https://econjournals.com/index.php/ijeep/article/download/11505/6183
https://www.mdpi.com/1996-1073/15/2/491
https://kmg.kz/ru/investors/results-and-reports
https://kmg.kz/ru/investors/results-and-reports
https://adilet.zan.kz/rus/docs/K1400000238
https://www.frontiersin.org/articles/10.3389/fmicb.2024.1394838/full
http://www.atlantis-press.com/php/paper-details.php?id=25857139
https://www.mdpi.com/1420-3049/27/20/6978
https://onepetro.org/REE/article/26/03/708/517541
https://onepetro.org/SPECTCE/proceedings/24CTC/24CTC/D031S016R005/607292
https://www.hindawi.com/journals/geofluids/2020/8286706/
http://ngdelo.ru/files/ngdelo/2019/2/ngdelo-2-2019-p56-67.pdf
http://ngdelo.ru/files/ngdelo/2019/2/ngdelo-2-2019-p56-67.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2024/24/e3sconf_aees2024_02006.pdf
https://www.e3s-conferences.org/articles/e3sconf/pdf/2024/24/e3sconf_aees2024_02006.pdf
http://nanobuild.ru/en_EN/journal/Nanobuild-3-2017/20-34.pdf

Nel (54) 2026 «Yessenov Science Journal»

16.Improving the fuel and energy complex of Kazakhstan: the path to a sustainable energy
future // Journal KAINAR University. — 2023. - Ne 4. https://www.journal-
kainar.kz/jour/article/download/125/27

17.Kushekov, R., Sagyndikov, M., Seright, R. Evaluation of Polymer Flooding Efficiency at
Brownfield Development Stage of Giant Kalamkas Oilfield, Western Kazakhstan // SPE Annual
Caspian Technical Conference. — Actana: SPE, 2018. — SPE-192555-MS. — 18 c.

18.Kushekov, R., Sagyndikov, M., Seright, R., et al. Full-Field Polymer Flooding Project —
Principles and Challenges at the Kalamkas Oilfield // SPE Improved Oil Recovery Conference. —
Tulsa: SPE, 2024. — SPE-218213-MS. - 21 c.

19.Mycaes, H.b., Kamaranos, E.T., Ecupkenos, T.C. OnsiT BHeIpeHUSI TEXHOJIOTUU
MOJIUMEPHOTO 3aBOJHEHHS Ha MECTOPOXKICHHHM 3a0ypyHbe KaK MeETOAa pPa3pabOTKU 3pebIX
Mmecropoxxaenunii // Kazakhstan Journal for Oil & Gas Industry. —2021. — Ne 3. — C. 62-75.

20.Zhalmuganbetov, T. Case-Study of Successful Pilot Polymer Flooding in the South
Turgay Basin’s Oilfield / SPE Annual Caspian Technical Conference. — baky: SPE, 2015. — SPE-
177339-MS. - 14 ¢

21.Berzhanova, R.Zh., Kudaibergenov, S.E., Gussenov, 1.S. Exploring Potential of Gellan
Gum for Enhanced Oil Recovery // Gels (MDPI). —2023. - T. 9, Ne 11. — C. 858.

22.VIman6aes, Bb.T., CarpimuxoB, M.C., KymekoB, P.M., u np. OueHka u Hay4HOE
000CHOBaHHE MPUMEHECHHUS IMOJMMEPHOTO 3aBOJHCHHUs Ha MecTOpokiAcHuu Y3eHb // Kazakhstan
Journal for Oil & Gas Industry. —2022. — Ne 2. — C. 34-52.

23.TorameBa A.P., Anganbim A., XaitutoB O.I'. ®U3MKO -XUMHUYECKHE U PEOJOTUYECKUE
CBOWCTBA MOJIMAKPHIIAMHUJIOB B TEXHOJIOTHH MTOJIMMEPHOTO 3aBoAHEHUs// Y essenov Science Journal.-
2025.- Ne 3. - C.355-364.

KA3AKCTAH KEH OPBIHJIAPBIH CYJTAHJABIPY YIIIH INIOJIMMEPJIIK
EPITIHAIVIEPAI KOJNAAHY TUIMALJITTHIH TOKIPUBEJIK-OHEPKOCIIITIK
3EPTTEYJIEPI

Tanammu A.b., Taobranos M.T.
EcenoB yauBepcuteTi, Akray K., Kazakcran
e-mail: ay.amangeldynaa@gmail.com, maxat.tabylganov@yu.edu.kz

Anparna: byn 3eprreyaiH Makcatbl — Ka3akcTaH MyHail KeH OpbIHAApbIHAA MOJIMMEPIIiK
CYJIaHABIpYAbl TXKipuOenik-eHepkaocinTik ceiHay (TOC) HoTmxkenepin xyileney. Kanamkac,
3a0ypyHnbe, Hypanbl, Kymken xone ©3eH keH opbIHAapbiHbH 2013-2025 sxpuigap apaiblFbIHAAFbI
JepeKTepl Tanganabl. AJNFalIKbl YII HbICaH1a KOochIMIlla MyHai eHipy mamameH 150 000 ToHHaHBI
Kypazsl, an Kymkesn keH opHbIH/Ia OMONOIMMEp refijlaH KaMe/liH KoJAany apKelisl 19 aif iminge 14
585 ToHHa KockIMIIa MyHail anbiHabl. MuHepannanys! 130 r/n-re Aeifin keTeTiH Kabat cynapblHIa
(Kamamkac) TEeXHOJOTHMSIHBIH JKYMBICKA >KapaMAbUIbIFbl jaaienaenai. Hotwxenep KamamkacTs
TOJIBIK aYKBIMJIBI TIOJTMMEPITIK CYyJTaHABIPYFa KOITY/ Il HEeT13IeH/I1.

Tyiiin ce3aep: MOTUMEpINIK CyJIaHABIPY, MyHail OeprilTiKTi apTThIpy, MOJIMAKPHIIAMUI,
Kasakcran keH opbeIHIaphI, CyJIaHybl, MyHal any KO3 UIIUEHTI.

PILOT AND INDUSTRIAL-SCALE INVESTIGATIONS OF POLYMER
FLOODING EFFICIENCY FOR WATERFLOODING AT OILFIELDS OF KAZAKHSTAN

Tanashin A., Tabylganov M.

Yessenov University, Aktau, Kazakhstan
e-mail: ay.amangeldynaa@gmail.com, maxat.tabylganov@yu.edu.kz
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Abstract: The aim of this study is to systematize the results of pilot and industrial-scale
polymer flooding tests at oil fields of Kazakhstan. Field data from five oil fields — Kalamkas,
Zaburunye, Nuraly, Kumkol, and Uzen — covering the period 2013-2025 were analyzed. The
cumulative incremental oil production at the first three fields totaled approximately 150,000 tonnes,
while at Kumkol, 14,585 tonnes of additional oil were produced over 19 months using gellan gum
biopolymer. The operability of the technology under extreme formation water salinity of up to 130
g/l (Kalamkas field) was demonstrated, extending the global boundaries of the method’s
applicability. The findings support the transition to full-field polymer flooding at Kalamkas (80
injection and over 600 production wells) with a projected oil recovery factor increase of 7.5%. The
results are applicable to the design and optimization of enhanced oil recovery processes at mature
fields in Western Kazakhstan.

Keywords: polymer flooding, enhanced oil recovery, polyacrylamide, Kazakhstan oilfields,
water cut, oil recovery factor.
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