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AHHoTaums: llenplo NaHHOrO MCCIEOBaHUS SIBISIETCS CHUCTEMATH3alUsl pe3yJbTaToB
OTBITHO-TIPOMBINUIEHHBIX ~ HcnbiTaHuil  (OIIM) monuMepHoro 3aBojHEHHS Ha  HE(TAHBIX
MmectopoxxaeHusax Kazaxcrana. [IpoBenéH aHanu3 NpoOMBICIOBBIX JAAHHBIX MATH MECTOPOKACHUN —
Kanamkac, 3a0ypynbe, Hypansl, Kymkonb u V3ens, — Ha koTopbix B nepuos ¢ 2013 no 2025 rox
peanu30BaHbl MUIOTHBIE U PACHIMPEHHbIE IPOEKThl NOJMMEPHOIO 3aBOJIHEHHSI. Y CTAaHOBIIEHO, YTO
CyMMapHasi JOTOJHUTENIbHAA 100bda He(TH Ha MEepBBIX TPEX 00BEKTax cocraBmia mopsaka 150
000 TonH, a Ha Kymkone 3a 19 mecsaueB momydeHo 14585 TOHH [OMOJHUTENHHOM HEPTH C
HCIOJIb30BaHUEM Ouononumepa reuiaHoBodl kameau. OcoOyro HayyHYI0 3HAUYMMOCTb HMEET
JI0Ka3aTelbCTBO pab0TOCHOCOOHOCTH TEXHOIOTUH NP 3KCTPEMAIbHON MUHEPAIU3alM1 IIaCTOBBIX
Box 10 130 r/n (MmecTopoxnenue Kamamkac), 9to pacupsieT riiodaabHbIe TPaHUIbI IPUMEHUMOCTH
MeToza. Pe3ynbTaThl Hcciae10BaHu 000CHOBBIBAIOT MEPEX0]] K MOJHOMACIITAOHOMY MOJIMMEPHOMY
3apogHeHuto Kanamkxaca (80 HarmeratenbHbix U Oonee 600 100BIBAalOIIMX CKBAXXHH) C
IIPOTHO3UPYEMBIM MPUPOCTOM K03 duurenTa uzpieueHus Heptu Ha 7,5%. Obnacte npuMEHEHUs
pe3yJIbTaTOB — MPOSKTUPOBAHUE M ONITUMU3AIIMS IPOIIECCOB yBETUYEHUS HE()TEOTAAYN HA 3PENbIX
MecTOpOXKJIeHUX 3ananHoro Kazaxcrana.

KuroueBrble ciioBa: 1oJiMMepHOE 3aBOJIHEHUE, YBEIUYEHUE HE(PTEOTIauU, TOIHAKPUIAMUL,
MectopoxaeHus Kazaxcrana, 00BOAHEHHOCTh, KOA(QGUIMEHT U3BJIE€UCHUs HEPTH

Beenenue

Pecniybnuka Kazaxcran BXOJUT B 4MCIO KpyHMHEWIIUX HedTeq00bIBaOMIUX CTpaH Mupa. B
2024 romy nmobbrua cocraBuia 87,7 MIH TOHH He(TH M ra3oBoro KoHjaeHcarta, a B 2025 roay
YCTaHOBJIEH HCTOpHuYecKui pexopna — 99,4 muH ToHH. Ilpu 3TOM mpakTUYecKu Bech HPHUPOCT
100b1YM o0ecrieunBaroT Tpu MeranpoekTta — Tenrus, Kamaran n Kapayaranak, narommue okoso IByX
TpeTeil HalMOHAJIbHOW A0OBIYM. 3a MOCIETHUE NECATh JIeT 100bl4a HePTH Ha MECTOPOKICHUSIX,
OIIEpUPYEMBIX Ka3aXCTAHCKUMH KOMITAHUAMH, CHU3MIach Ha 35% [1].

Hedrerazossiii komruiekc Kazaxcrana HaxoauTcss B CTaauu TpaHcopmauuu, T1e
KITIOYEBYIO POJIb UTPAIOT HHHOBALMOHHBIE TEXHOJIOIUU pa3paboTku [2, 3].

Manrucrayckas o01acTb — BTOpod 1Mo o0bémMam HedTemoObIBaronMii peruoH (oxosno 8,2
MiIH TOHH B 2023 ronmy) — pacronaraer Oosiee yeM 70 MECTOPOXIEHUSMH C HM3BJIEKa€MBbIMU
3amacamu 725 muiH ToHH [4, 5]. TlomaBnsromiee OOMBITMHCTBO MECTOPOKICHUM HAXOAUTCS Ha
Mo3/HEeH cTaauu pa3paboTKU: cpeiHsAs OOBOAHEHHOCTH mpeBbimaeT 90%, a OCTaTOUHBIE 3amachl
KJ1acCUUIUPYIOTCS Kak TpyaHou3Biekaemble. B coorBercTBUU ¢ Konekcom o Heapax Kaszaxcrana
MECTOPOXKJICHHE MPHU3HAETCS MCTOUIEHHBIM NpHU BhIpaboTke 3amacoB O6oiee 70%, 0OBOJHEHHOCTH
6onee 85% wumm goctmxenun kodpdumuenta uspieuenus Hedprtu (KMH) 0,4 u Beime [6]. Kak
OoTME4YaeTcsi B psne padoT, MHUKPOOMOJIOTMYECKHME M XMMHUYECKHE METOJbl yBEITMUYEHHS
He(TeoTauM ABJISIOTCS MEPCHIEKTUBHBIM HapaBiIeHUEM AJIs 3peliblXx MecTopoxkaeHui Kasaxcrana
[7].

B 3TuX ycnoBusx mojiMMepHOE 3aBOJHEHHE MPECTaBISIET 0COOBIH MHTEpeC Kak OJWH U3
Haunbosee 3koHOMHUYECKH 3(p(PeKTUBHBIX MeTO0B yBenuueHus Hedreornaun (MYH). B muposoit
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MpakTUKe AaHHbIH Metona obecneunBaeT npupoct KMH Ha 10-15% oT HauanbHBIX re0JOTHYECKUX
3armacoB TpHU CTOMMOCTH JIOMOJNHUTENBbHON m00bam 3-6 moiutapoB 3a Oappens [8, 9]. Ha
Mectopoxkaenun Jauun (Kutail), rae momumepHoe 3aBOJHEHUE MPUMEHSETCS MPOMBIIUIEHHO C
1996 rona na Gonee yem 3 000 HarHeTaTeNbHBIX CKBAXKUHAX, MPUPOCT HE(PYTEOTAAYM COCTABHI
okosio 11% ot HavaneHbix 3anacoB [10, 11]. OnblT mpuMeHeHUss KOMIUIEKCHBIX nojaumMep-I1AB-
cucreM B Kutae Taxke moATBep)kKaaeT BHICOKYIO 3(h(heKTHBHOCTh XUMUUecKUX MeToqoB MYH [12].

[{enbto HacTosiiel pabOTHI sABIsETCS 0000IIEHNE U CUCTEMAaTUYECKUN aHalTu3 pe3yIbTaToB
OTIBITHO-IIPOMBIIIJIEHHBIX UCIIBITAHUN ITOJIMMEPHOIO 3aBOJIHEHUS HA MecTopokAeHUsIX Ka3axcraHa.
3amaun MCCIEAOBAaHUSA BKJIIOYAIOT: OLEHKY 3((EKTUBHOCTH pPA3JIMYHBIX THIIOB IOJIUMEPOB B
YCIIOBUSIX BBICOKOM MHHEpAJM3allUM IIJJACTOBBIX BOJ; CPaBHUTENIbHBIM aHalU3 MPOMBICIOBBIX
pEe3yJIbTaTOB Ha ISATH MECTOPOXKICHHSX; OIpE/IeiIeHHE ONTUMAIbHBIX TI'e0JIOr0-(pU3MUECKUX
YCIOBHM JJIi TPUMEHEHHUS TEXHOJOTWH; OOOCHOBAaHME TMEPCHEKTHUB  MAaCIITaOMpPOBAHUS
MOJMMEPHOT0 3aBOIHEHUS HA 3PEJIbIX MECTOpOXKAeHUAX 3anaanoro Kazaxcrana [13, 14].

Hayuynass HOBHM3Ha pPabOTBHI OIpeNeNseTcs] KOMIUIEKCHBIM COIOCTaBICHHUEM pPe3yJIbTaToOB
OIIN nonuMepHOTro 3aBOAHEHMSI Ha IMATH Ka3aXCTAHCKUX MECTOPOXKJIEHUSAX C Pa3IUYHBIMU
reoJIoro-(hpu3MYecKuMH yCIoBUSAMHU. BriepBbie cUCTeMaTH3UpPOBaHBI JaHHBIE 00 3((eKTUBHOCTH
MOJIMMEPHOTO 3aBOAHEHUS MPU HKCTPEMaIbHOM MUHEpaIN3aluu IIacToBbIX Boa (1o 130 r/m), uro
SBJIIETCS YHUKAJIbHBIM YCJIOBHUEM, pAaHEE CUUTABIIMMCS HEIPUTOJHBIM JJIsl JAHHOM TEXHOJOIMH
[9]. [Tokazanbl penMyIIeCTBa aMPOTEPHBIX TEPIIOTUMEPOB C AHTUIIOIUIICKTPOIUTHBIM 3P PeKTOM
1 OuoIoIMMepa reJijlaHOBOM KaMeIu JJisi BHICOKOMUHEPAIN30BaHHBIX KOJUIEKTOpOB. [IpuMenenue
HAHOTEXHOJIOTUH B OILIEHKE MPOJYyKTUBHOCTHU IJIACTOB OTKPBHIBACT JIOMOJHUTENbHBIE BO3MOXHOCTU
st oBbimeHus 3¢ dexrusHoctdt MYH [15].

MeToabl uccjie10BaHUA

Hacrosimass pabora mpeacraBinsier coOOW CHCTEMaTHYecKoe 0030pHO-aHATUTHUECKOE
UccleoBaHue, 0a3upyrolIeecs Ha arperaluy JaHHBIX U3 OTKPBITHIX HCTOYHUKOB. /{11t nocTrkeHus
MOCTABJICHHOW 1IeTM OBUT MPUMEHEH METO]] MeTa-aHaIn3a OIyOIMKOBAaHHBIX PE3YJIbTATOB OIBITHO-
npoMblieHHbIX ucnbiTanuii (OIIM) monuMepHoro 3aBoiHeHUs Ha MecTopokaeHusx Kazaxcrana
3a nepuof ¢ 2013 o 2025 rox.

HccnenoBanue NpoBOJUIOCH B TP OCHOBHBIX JTarla:

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 MeT0/10710THH TTPOBEACHUS CUCTEMATHIECKOTO 0030pa

1. Cmpameeuss noucka ungopmayuu. Uadpopmanmonnyo 6a3y MCCIEIOBaHUS COCTABHIH
Hay4HbIE CTaTbU, MaTepualbl MEXIYHapoaHbIX HedrerazoBelx KoHdepenuuit (SPE, EAGE),
npoduibHBIE  OTpaciieBble  JKypHaibl, a TakXe OTKPBITbIE KOPHOpPAaTHUBHBIE  OTYETHI
Henponons3zoBareneit (AO «HK «KazMynaiil'azy, TOO «KMI' HWuxunupunry). [louck
JUTEPaTyphbl OCYLIECTBIISJICS B MEXAYHApPOAHBIX W HAIIMOHANBHBIX 0a3aX JAHHBIX MO KIIOYEBBIM
ClIOBaM: TOJMMEPHOE 3aBOJHEHHE, METOJbl yBENWYeHus HepTeoTnaun, xumuueckue MVYH,
MecropoxaeHus Kazaxcrana.

2. Kpumepuu ombopa u cucmemamu3zayus UcmoyHuxo8. B uTOroByro BBIOOPKY Ul aHAJIN3a
ObUTM BKJIIOUEHBI pabOThI, COJEprKallie KOHKPETHbIE KOJUYECTBEHHBbIE MOKAa3aTeNH peaau3aluu
npoekToB I3 Ha mecTopoxaenusix Kanamkac, 3a0ypynbe, Hypainsl, Kymkons u V3enb. OcHOBHOI
(dhokyc Ipu 0TOOpE TUTEPATYPHI JASTAIICS HA MyOJIUKAIUAX, OCBEIIAIOIIHNX
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e PesynbpTaTel  1a0OpaTOpHOTO CKpUHUHTA (peoJioTusi, anacopOrus, GUIbTPAIOHHbBIC
9KCIIEPUMEHTHI Ha KEPHE);

e Jlanuble rumponuaamMudeckux uccnegopanuii ckpaxkud (I'IC, Tpaccepusie Tects, KB/I);

o GaKTHYECKHE TMPOMBICIOBBIC TIOKa3aTeNHu  (JOTMOJIHUTENbHAs J00bIYa, JIUHAMHKA
00BOJTHEHHOCTH);

e O1eHKY PKOHOMUYECKOU peHTabenpbHoCcTH poekToB (TD0, NPV).

3. Ananu3 u 0606wenue uzsneyeHHbiX OanHulx. VI3BIedeHHble U3 pa3pO3HEHHBIX HCTOUHHUKOB
IIPOMBICIIOBBIE, JTA0OPATOPHBIE M 3KOHOMUYECKHE JaHHbIC ObUIM CTaHIApPTU3UPOBAHBI, CBEACHHI B
€IMHYI0 AHAIUTUYECKYI0 MATPHUILy U TMOJBEPrHYTHl CPAaBHUTEIBHOMY aHajIM3y. DTO MO3BOJUIO
COIOCTAaBUTHh TEXHOJOTHUECKYIO A(PPEKTUBHOCTh NMPUMEHEHUS PA3IMYHBIX MOJMMEPHBIX CHCTEM
(I'TTAA, ATBC-teprionumepsl, TeJUIaHOBas KaMeIb) B KOHTPACTHBIX TI'€0JOT0-(pU3UIECKUX
YCJIOBHSIX UCCIIEYyEMbIX MECTOPOXKACHH [16].

Pe3yabTaThl Heesie1oBaHUA

Pe3ynpTaThl  ONBITHO-NPOMBIIUIEHHBIX  WCHBITAHUN  I[OJIMMEPHOTO  3aBOJAHEHUA Ha
MectopoxaeHusx Kazaxcrana npezacrasieHsl B Tabnuie 1 1 Ha pucynke 1. Tabmuna 1 o6o0maer
OCHOBHBIE TEXHOJIOTUYECKHE U IIPOMBICIIOBBIE TAPAMETPBI IPOEKTOB, BKJIKOYAs IEPUO] IPOBEACHUS
OIIM, yMcao HarHeTaTeNbHbIX M JOOBIBAIOIIMX CKBAXHH, THUI U KOHLEHTPALUIO MPUMEHSIEMOro
MoJIIMepa, JOMOJHUTEIbHYIO J00bIdy He(TH, MpUPOCT Kod(P(UIMEHTa H3BICYCHUS HEPTH U
W3MEHEHHE OOBOJHEHHOCTU MPOAYKIUHU. PuUCyHOK 1 HarisgHO WIUIIOCTPUPYET ABa KIFOUEBBIX
nokazarens »¢dextuBHocTH TexHonoruu: npupoct KWH (pucynox 1A) u KyMyJIsTHBHYIO
JOTIOJTHUTENBHYIO 100bIuy HedTH (prcyHOK 1B).

Kak BumHO m3 Tabmumubl 1 u pucyHka 1, Hambompmmii mporHo3upyemsnii npupoct KMH
XapakTepeH Uil MecTopoxkaeHuid Kanamkac 1 Y3eHsb, I71e OH COCTaBIsI€T COOTBETCTBEHHO 7,5% u
7,0%. OT0 CBUAETENBCTBYET O BHICOKOW MEPCIEKTUBHOCTU MPUMEHEHHS TOJTUMEPHOTO 3aBOJHEHUS
Ha 3pelblX, BBICOKOOOBOJIHEHHBIX MecTOopokaAeHusAx 3amagHoro Kaszaxcrana. B To ke Bpems
HanboJee BRIPAKEHHBIN (PaKTUYECKHiA TPUPOCT OTIOHUTENFHON 100bun He(pTH 3aduKcupoBaH Ha
MmectopoxxaeHusax Kamamkac, 3a0ypynbe u Hypaibl, rie nosyueHsl cOOTBETCTBEHHO 166,0 ThIC. T,
97,9 TBIC. T M 92,6 THIC. T NOoTTONHUTENBEHOU HedTH. Ha MecTopoxxaennn Kymkons qonoaHUTEIbHAS
no0brya cocraBuia 14,6 ThIC. T, YTO yCTyHaeT APYrMM OOBEKTaM MO a0COIIOTHOMY 3HAUEHUIO, HO
MOJATBEPK/IAET TEXHOJIOTMYECKYI0 NPHUMEHUMOCTh OMOIOJMMEPOB B YCIOBUSAX MOBBILIEHHON
MUHEPAIN3aLUHU TUIACTOBBIX BOJ.

A. MpupocT KoathdmunenTa usenevenns Hedtu (KUH) B. KyMynaTuBHasa pononHuTensHan nobbiva HedTn
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PI/IcyHOK 2 - Pe3yJIBTaTLI IMPUMCHCHUS TOJIUMCPHOT'O 3aBOJHCHUA Ha MECCTOPOIKACHUAX

Kazaxcrana: A — ¢pakruueckuii u nporuo3usiii mpupoct KMH; b — kymynatuBHast fonoiaHuTeabHas
n00bI9a 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/n 130 CpeaHsIs HU3Kas 71-73 >25
* [Ipumeuanue: Jlanuvle no 00noIHuUmMeNbHOU 000biue 01 Mecmopodicoenus Kanamxac
VKA3aHbl NO Pe3yIbmamam nepeoco ONbIMHO20 YYACMKA «3anaoy.
** [Ipumevanue: H/J] — nem oanmwvix.

Mecmopooscoenue Kanamxac. Mecropoxaenue Kanamkac (Manrucrayckas o001acTh)
paspabarbiBaercsi Oosee 45 ner xommaHueir «Manrucraymynairasy. Tekymuidi xoddduiment
u3BineyeHuss Hedptu cocraBnser 27%, o0OBOAHEHHOCTH mpeBbimaeT 90%, a BI3KOCTHOE
COOTHOIIIEHHE He(PTh—BOJA B IUIACTOBBIX YCHOBUsAX npeBbimaer 20. CpemHsisi MpOHHIAEMOCTb
MPOAYKTUBHBIX IUIAaCTOB Jocturaer 946 ™/l npu BBICOKOM NOCIOHHON HEOJHOPOIHOCTH
(ko3pdumment Bapmammu 1,6). OCOOCHHOCTBIO OOBEKTA SIBJISICTCS YPE3BBIYAHO BBICOKAS
MUHepaJIn3alus 1acToBbIX BoJ — 10 130 /i1, YTO OTHOCUTCA K YHMCIy Haubosee SKCTpeMalbHbIX
YCJIOBHH J1JIs1 TOJIMMEPHOTO 3aBOAHECHHUS [17].

[TunotHeie ucnbeiTaHuss ObuM Havdatel B 2014 romy Ha ydvacTke, BKIIOUaromeMm 2
HarHeTaTelbHble W 23 1oObIBatomIMe CKBaXHHBI. [lo maHHBIM TaGnuubl 1, HA TEPBOM OMBITHOM
yuacTke «3amaa» Obla MoJyuyeHa JOMOoJIHUTeNnbHas no0bda 166,0 Thic. T HedTH, a pe3yabTaThl
OIIN moxaTBepAMSIM CHUXKEHHE OOBOJHEHHOCTHM, POCT OXBaTa IUIacTa W IMOTEHIMAN IOBBIILIEHUSI
HedTeoTnaun. Ha pucynke 1A mokasaHo, 4TO JJIs MOJIHOMACHITAOHOTO BHEJIPEHUSI IPOTHO3UPYETCS
npupoct KWMH na 7,5%, uro sBisercs MakCHUMajbHbIM 3HAYEHHUEM CpEAM PacCMOTPEHHBIX
00bekToB. B 2024 rogy mpeuioskeH MPOEKT pacIIMpEeHHs TEXHOJOTMM Ha 26 HOBBIX y4YacTKOB,
oxBaThiBatomux 80 HarHeTaTenbHbIX U Oosiee 600 nOOBIBAIOIIMX CKBa)XUH, C PACYETHBIM CPOKOM
peanuzauuu 20 net [18].

Mecmoporcoenue 3adypynve. Mectopoxnenue 3abypyHbe (ATbIpayckas 00JacTh)
paspabatbiBaercs ¢ 1981 roga. OCHOBHOM MPOAYKTUBHBIN rOpu30HT — [l HEOKOMCKUI, 3alieraroiuii
Ha riryoune 889-960 M. [TnactoBas Temneparypa coctanisieT 38,9°C, BA3KOCTh He(TH B TIIACTOBBIX
ycnoBusax - 15,3 mlla-c. OIIM nmonumepHoro 3aBojgHeHHs ObUTM HavaTel B HOsiOpe 2014 roga. B
KauecTBe peareHta ucrnoisb3oBajics noaumep FLOPAAM 5205 VHM AL-888 (SNF, ®panmus),
npencrasistomuid  coboit  ATBC-tepnonumep ¢ MonekysspHoi Maccodt 13,53 mun [a u
koHneHtpanue 1950 wmr/m. Kak mnokazano B Tabmume 1, mpoekt ObUT pacmupeH A0 6
HarHeTaTeJdbHBIX U 62 NOoOBIBalOMIMX CKBaXMH. B pesynbrare momyden npupoct KMH Ha 2% u
JOTIoTHUTENbHAs 100b4a 97,9 ThIC. T HEPTH, a OOBOAHEHHOCTH MPOAYKITMU CHU3MIACh Ha 8,1%. Ha
pucynke 1A 3abypyHbe xapakrepusyercs ymepeHHbIM mpupoctom KHWH mo cpaBhenuio c
Kaamkacom u Y3eHblo, 0JTHaKO PUCYHOK 1b neMoHCTpupyeT, 4yTO 1O BEIMYMHE JOMOIHUTEIBHON
J00BIYM 3TOT OOBEKT OCTAETCS OJTHUM M3 HanloJiee YCHEIHbIX cpein (PaKTUYECKH peai30BaHHbIX
mpoexToB [19].
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Mecmopocoenue Hypansl. Mectopoxaenue Hypansr (Ke3sutopauackas odmacts, KOxxHO-
Typraiickuii  OacceiiH) XapakTepu3yercss ONaronpuUATHBIMH  (HIBTPALIIOHHO-EMKOCTHBIMU
CBOMCTBaMH: BSI3KOCTh HeTH u3MeHseTcs B npeaenax 0,4-1,7 cll3, a npoHUIIaeMOCTh IJIACTOB —

ot 31 no 2200 m/l. [TonmumepHoe 3aBogHeHME ObUTO HadaTo B 2014 romy Ha ydactke ¢ 2
HarHeTaTelbHBIMU U 38 pearupyromuMu T0O0bIBalOIMMHE CKBakuHamu. CornmacHo Tabmuue 1,
ceHtsiOpio 2017 roga KyMyJISTUBHASI JOMOJIHHUTEIbHAS 100bIYa cocTaBmia 92,6 ThIC. T HEPTH, YTO
oTpaxkeHO Ha pucyHke 1b. Ilpu 3Tom kosmmuecTBeHHbIe NaHHble 0 mpupocty KMH B nmoctymHbix
MaTepuagax OTCYTCTBYIOT, 4TO OTMe4eHO B Tabmuie kak H/Il. HecMoTps Ha OTCYTCTBHE ITOTO
MoKazaresisi, M0 BEJIMYMHE JOMOJIHUTEIbHOW H00buM Hypanibl oTHOCHUTCS K 4YHCIy HauOosee
pe3yJIbTaTUBHBIX IPOEKTOB MOJUMEPHOT0 3aBoAHeHU B Kazaxcrane [20].

Mecmopoyxcoenue Kymkons. Ha wmectopoxnaenunn Kymkoiab B KadyecTBE peareHra
NPUMEHSUICS OWOTONMMEp TEeUIAaHOBOM KaMeaW, YTO OTJIMYAeT 3TOT IMPOEKT OT OCTAJIbHBIX,
OCHOBAHHBIX MPEUMYIIECTBEHHO Ha MCIIOJIb30BAaHUM MOJHaKpuiaMuaoB. [lnacToBas TemmepaTypa
cocraBiser 55°C, MuHepanu3anus TacToBeix Boa — 71-73 r/n. 3a aea nukna OIIU B mepuon c
okTs0ps 2013 mo mait 2015 roga OblIa MoTyYeHa cyMMapHas JOMOJHUTEIbHAs 100b19a 14,6 ThIC. T
HedTH. XOTS O a0COMIOTHOM BETMYMHE ITOT NOKA3aTeNb HIKE, YeM Ha APYTHUX MECTOPOXKICHUSIX,
pe3ysnbTaThl UMEIOT BAXKHOE HAyYHO-MPAKTUYECKOE 3HAYCHHE, IIOCKOJBbKY IOATBEPKAAIOT
paboTOCTIOCOOHOCTh OMOMOIMMEPHBIX CUCTEM B CIIOKHBIX IUIACTOBBIX ycioBusix. Ha pucynke 1b
KyMkonp xapakrepusyeTcsi HAaWMEHBIIMM 3HAYEHHEM JOMOJHUTEIBHOW JOOBIYM  Cpelu
PacCMOTPEHHBIX OOBEKTOB, OMHAKO caM (DaKT IOJIOKUTEIFHOTO pe3yJbTaTa yKasbIBaeT Ha
MEePCIEKTUBHOCTD JAJIbHEUIIIETr0 pa3BUTHS TaHHOTO HarnpaBieHus [21].

Mecmoporcoenue Y3zenv. MectopoxaeHue Y3eHb pazpabareiBaeTcsa ¢ 1965 roma u
OTHOCUTCSI K YHCIYy KIACCUYECKHX 3penblx Mecrtopokaenuit Kazaxcrana. Texymmit KHWH
coctaBisieT 34,6%, a o6BogHEHHOCTD nocturaet 94%. Jlns munotHoro ydactka XVII ropusonra
ObUIO BBIMIOJIHEHO TEXHUKO-DKOHOMHUYECKOE€ OOOCHOBAHHUE MOJMMEPHOIrO 3aBOJHEHHUs C paboueit
koHnentpanueit [TIAA 1500 mr/n u ueneBeiM 00bEMoM 3akauku 70% mopoBoro oobvéma 3a 7 ner.
Kak Buano u3 tabmunsl 1 u pucynka 1, ang ganHoro o0bekta nporuosupyercs npupoct KMH na
7,0% wn pononHuTenbHass n00br4a 138,2 ThIC. T HEPTH, NPU ITOM OXHUJAETCS CHIKEHUE
o6BogHéHHOCTH ¢ 94,1% no 84,6%. 1o BenmnunHe MPOrHO3HOM JOMOJHUTEIBHOW JOOBIYM Y3EHb
3aHMMaeT OJHO U3 BEAYLIUX MECT CpEeAM pacCMaTpUBAEMbIX OOBEKTOB, 4YTO MOATBEPXKIAET
BBICOKYI0 SKOHOMHYECKYI0 M TEXHOJOTHMUYECKYI0 OOOCHOBAaHHOCTb BHEAPEHMS MOJIUMEPHOIO
3aBOJIHCHHS Ha JIaHHOM MeCTOpOoXJAeHuuto IIpoekT peHTabeneH npu 1eHe HedTH Bbime 55
noJ1apoB 3a Oappens [22,23].

Takum o0Opa3om, MpeacTaBICHHbIE JAHHbBIE MTOKA3bIBAIOT, YTO 3 (HEKTUBHOCTH OJUMEPHOTO
3aBOJIHEHUS Ha MecTOpokJeHuAx KazaxcraHa BapbHpyeT B 3aBUCMMOCTH OT I'€0JIOT0-(PHU3MUECKUX
YCIIOBUHM, MUHEpaIU3allMH IJIACTOBBIX BOJ, THUIA MPUMEHSIEMOro IMoJiMMepa M MaclTaba oxBara
3anexu. [Ipu sToM Kak (pakTHUeckue, Tak U MPOTHO3HBIC MMOKA3aTeNu MOATBEPKIAIOT BBICOKYIO
MEPCIIEKTUBHOCTh JAHHON TEXHOJIOTUH JJIs OBBILIEHHS HE(PTEOTAauM 3pEIbIX MECTOPOKICHUH.

BriBoabI

AHanau3  ONBITHO-NIPOMBIIIJICHHBIX ~ HMCHBITAHUI  TMOJMMEPHOTO  3aBOJAHEHMS]  Ha
MectopoxkaeHusx Kamamkac, 3a0ypynne, Hypansl, Kymkons u V3eHb mokaszan, 4To B YCIOBHSIX
Kaszaxcrana sta TexHosnorust 3p@exTuBHA s 3peNblX U BBICOKOOOBOJHEHHBIX MECTOPOKACHUM.
[TpuMeHeHHe MOTUMEPHBIX PACTBOPOB COIMPOBOKAAETCS CHHKEHHEM OOBOJHEHHOCTH NMPOIYKIIMH,
yBeIMUEHUEM KO3 PUIEHTa U3BJICUEHHS] HEPTU U TIOJTyYE€HUEM JTOTIOTHUTEIbHOM 10ObIUN HEPTH.

CpaBHeHHE pE3yJbTaTOB IO MECTOPOXKJIEHHSAM TOKa3ajo, 4YT0 3(P(PEKTUBHOCTh
MOJINMEPHOTO 3aBOJHEHMSI OIpeneisieTcss MUHepaln3aluel MIacTOBBIX BOJI, CBOMcTBaMH HedTH,
(GUIBTPAIMOHHO-EMKOCTHBIMHU XapaKTEPUCTHKAMH KOJUIEKTOPOB, TUIIOM MOJIMMEpa U MacumTabom
oxBata 3anexu. [lo paccMOTpeHHBIM OOBEKTaM MOJyYEHbl 3HAYMMbIE pE3yJbTaThl IO
JONOJTHUTENBHON 100bIue HedTH, a /uia Kamamkaca u Y3eHs 000CHOBaHBI BBICOKHE MPOTHO3HBIE
nokaszarenu npupocra KMH.

Haubonee BaxHBIN pe3ynbTaT MONy4YeH A MecTopokaeHus Kanamkac, rie moaTBepkacHa
paboToCroCOOHOCTh TEXHOIOTHH MPU MUHEpAIU3aIMH MIAacTOBBIX BOJ A0 130 r/n. D10 noka3piBaet
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BO3MO>KHOCTb IIPUMEHEHHS MOJIMMEPHOIO 3aBOJHEHUS B BBICOKOMMHEPAIN30BAaHHBIX KOJUIEKTOPAX
U paciupsieT 00JIacTh €ro NPaKTHYEeCKOTo UCIoNb30BaHus B 3anaanoM Kaszaxcrane.

Pe3ynbraThl Takke IOKa3alM, YTO IOJOXKHUTEIbHBIM 3(¢eKT nocTuraercs Kak IpH
UCIOJIb30BAaHUU TPAAMLMOHHBIX IOJMAKPUIAMMIHBIX CHCTEM, TaK W 1pU IPUMEHEHUU
ouononumMepoB. Ha mecropoxxaennn KyMmkonb resuiaHoBas kameab oOecrieumiia JIOMOJTHUTENIBHYIO
001y He(pTH, 4YTO TMOATBEPKIAET NEPCHEKTUBHOCTh PACIIMPEHUS CIIEKTpa IOJIUMEPHBIX
pEeareHToB ¢ y4€TOM KOHKPETHBIX IIACTOBBIX YCIOBHM.

[Tonmyuennsle (pakTHyeckre TaHHbIE W MPOTHO3HBIE MoKa3zaTenu ais Kamamkaca u Y3eHs
MNOJATBEPKAAIOT  LEIeCOOOpa3HOCTh  JAJbHEMIIEro  MNPOMBIIIJIEHHOTO  BHEAPEHUA U
MacmTabupoBaHUs MOJIMMEPHOTO 3aBOIHEHUS Ha MecTopokaeHusax Kasaxcrana.
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KA3AKCTAH KEH OPBIHJIAPBIH CYJTAHJABIPY YIIIH INIOJIUMEPJIIK
EPITIHAIVIEPAI KOJNJAHY TUIMAIJITTHIH TOKIPUBEJIIK-OHEPKOCIITIK
3EPTTEYJIEPI

Tanamun A.B., Taosaranos 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 TaKipuOenik-eHepkaocinTik ceiHay (TOC) HoTmxkenepin xyileney. Kanamkac,
3a0ypynbe, Hypanbl, Kymken xone ©3eH keH opbIHAapbiHbH 2013-2025 sxpuiaap apaiblFbIHAAFbI
JiepeKTepl TangaHabl. AJFaliKel YII HbICaH1a KochIMIlla MyHai eHipy mamameH 150 000 ToHHaHBI
Kypazpl, an Kymkesn keH opHbIH/Ia OMONOIMMEp refijlaH KaMe/liH KoJAany apKelisl 19 aif iminge 14
585 ToHHa KochIMIlIa MyHall anblHAbl. MuHepanganysl 130 r/a-re neiiin xKeTeTiH KadaT cyJapbIHaa
(Kamamkac) TEeXHOJOTHMSIHBIH KYMBICKA >KapaMAbUIbIFbl aoienaeHai. Horwxenep KamamkacTs
TOJIBIK ayKbIM/IbI ITOJINMEPITIK CYJIaHIbIpyFa KONyl Her131eHl.

Tyiiin ce3aep: MOMUMEpINIK CyJaHABIPY, MyHail OeprilTiKTi apTThIpy, MOJIMAKPHIAMUI,
Kasakcran keH opbIHIaphl, CyJIaHybl, MyHall 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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