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O HOBOH MAPAJTUTME PA3BUTHA HE®TETA30BOH I'EOJIOTHU:
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O HoBOM mapaaurMe pa3sBuTus HeTEra3oBou reoJI0ruu

I'A. HImane

Coro3z neghmezazonpomviuinennurxos Poccuu, Mockea, Poccus
E-mail: shmal.oil@mail.ru

PaccmarpuBaercst coctosiHue HedTerazoBoi orpacian Poccnu. OnuceIBaloTCs: IPOOIEMbI U TPYJHOCTH, TaKHE Kak
HCTOIIEHHE MECTOPOXKICHHUH, COKPAICHNE YNCIIa OTKPBITUIT HOBBIX MECTOPOXKICHUH, Hed(DPEKTUBHBIE METOJIBI JOOBI-
4H, 00yCIIOBJICHHbIE OTCYTCTBHEM COBPEMEHHBIX MHHOBALMOHHBIX TEXHOJIOTHH, HECOBEPIICHCTBO 3aKOHO/IATEIIBCTRA,
JIMIEH3UPOBAHKE KPYITHBIX TOCYIaPCTBEHHBIX IPENPUSTHI, COKpAIlCHNE Pa3BeJaHHBIX 3aI1acoB, HeXBaTKa (PMHAHCHPO-
BaHUs U T.11. [Ipeiaraorcst Iy TH UX pelieHus, B TOM YMCiIe yKa3bIBAaeTCsl HA HEOOXOANMOCTh Pa3paboTKy crieaIbHON
rOCY/apCTBEHHOM IPOTrPAMMBI I10 IMTOAIEPIKKE Fe0JI0rNUSCKUX H3bICKAaHUIT, C KOHKPETHUKOH, C IEHCTBEHHBIM KOHTPOJIEM
3a ee peasM3aluei.

OTMeqaloTcsl HEZIOCTAaTKU CTPATErvu Pa3BUTHS TOINTMBHO-dHepretiuyeckoro komiuiekca (TOK) B Poccun. Ocoboe
BHUMaHHE 00paInaeTcss Ha He0OXOIUMOCTb IOCYAaPCTBEHHOTO PEryInpoBaHus Kak 0a30BOi cocrapistomel popMupo-
BaHUs Mep, KOTopble obecniedry 661 HopMaibHOe GyHKIoHupoBanue TOK u ero addekTrBHOE pa3BUTHE B HHTEpecax
roCyJapcTBa, €ro HaceJIeHUs ¥ 4acTHOro Kanutaina. [Ipeaaraercs co3garh B paMKax BCEH CTpaHbl CTPOHHYIO CUCTEMY
YIpaBJIeHHs] HHHOBALIMOHHBIM IPOLIECCOM, Pa3padOTKU ONPEIeNICHHBIX CTaHIapTOB, MEXaHU3MOB CTUMYJIMPOBAHHMS
BHEJIPCHUSI HOBBIX TEXHOJIOTHii, B TOM YHCJIE U B 00JIACTH Ie0JI0r0pa3BeIKy.

KoroueBsbie ci1oBa: HedTera3osast 0Tpaciip, Hapaaurma pa3BUTHs, TOILIMBHO-YHEPreTHYECKoi koMmIuieke Poccun

Jas mutupoanus: [IImane [M. (2020). O HOBO# mapagurme pa3BuTHs HedrerazoBoil reonoruu. I eopecypcol,
CrienBbInyck, ¢. 2—4. DOI: https://doi.org/10.18599/grs.2020.S1.2—4

T'eonoropaszsenka Poccuu nepesxuBaeT 1eNblii psii JOBOJb-
HO Cepbe3HBIX TPyAHOCTEH U npodneM. K ux uuciy MOXHO
OTHECTH U UCTOLIEHUE MECTOPOXKICHHUH, COKpAIIIEHUE Ynciia
OTKPBITHI HOBBIX MECTOPOXJIEHNH, U HeddeKkTHBHBIE Me-
TOZIBI JOOBIUM, 00YCIIOBIIEHHBIE OTCYTCTBUEM COBPEMEHHBIX
WHHOBAIIMOHHBIX TEXHOJOTHI, U HECOBEPILIEHCTBO 3aKOHO-
JIaTeJIbCTBA, JIMLIEH3UPOBAHNE KPYITHBIX IOCYIAPCTBEHHBIX
NpeINPUSITU, COKpaIleHHEe Pa3BeIlaHHBIX 3a11acoB, HEXBATKa
(uHAHCHPOBAHUS U T.1.

Bce ot npobiembl HeoOXoanMo Oe30TIarareiabHo pe-
I1aTh, TOCKOJIbKY HAaOJI0JIaeMOe COKpaIeHHe Te0Ioropaspe-
JIOYHBIX Pa0OT BCephe3 YrpokaeT HalMOHAIBHOH Oe3omac-
HoctH Poccuu.

B ycnoBusix Gpopc-MakopHBIX 0OCTOSTENBCTB — ITaHIEMHH,
MaJICHNsI CIIpOca Ha ChIPbE, YCUIINBAIOIINXCS CEKTOPAIBHBIX
CaHKIM, HeCTaOMIBHOCTH LIeHbI He(TH Ha MUPOBBIX PBIHKAX
TIPU PACTYIIEeH ce0eCTOMMOCTH J00bIuU He(hTH B HaIIeH cTpa-
HE — YTO JieJaTh HepTsTHUKaM U ra3oBukam? Kakum oOpasom
HE COKpaTUTh MHBECTHIMH B POCCUICKYIO He(Ten00by B
9TOM M B TIocIeyonue roapl? Kak pemmTs oHy U3 0CHOB-
HBIX MPOOJIEM OTPACIU — CHIDKEHHE 00BEMOB pa3Be/laHHBIX
3a1acoB U TEMITOB OypeHusi?

OTBeTHI Ha ATH BONPOCHI U PEIICHUS 9THX MTPOOJIeM MOTYT
OBITh TOJIHKO JIMIIIb Ha OCHOBE CYMMbI KOPIIOPaTHBHBIX YCHITHH,
HOBO, Ooyiee COBEPLICHHOW TOCYapCTBEHHOW MOJIUTHKH,
MacIITaOHOTO MPHUBJICUEHUsSI OOIECTBEHHBIX MPO(ECCHOHAb-
HBIX OpPraHu3ali, 00beANHEHHUH CIICIIMATCTOB K IIUPOKOMY
B3aMMOJICHCTBHIO C TOCYAapPCTBEHHBIMH CTPYKTYPaMH.

B nestom pe3ynbrarsl paboThl 0TPACIIM OTHOCHTEINILHO TO-
JIOKUTEIbHBIE. POCCHS B TPOIILIOM rojly YCTaHOBHIIA PEKOPIT

© 2020 I' 4. Imane
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1o o0beMaM 00bIuHM He(hTH 32 BECh [MOCTCOBETCKUI EPHO/L.
Ha poccuiickux MeCTOpOKIACHUAX OBLIO 100BITO 560,2 MITH T
HedTH, 4yTo SKBUBaNeHTHO 11,25 MitH Gapperei B cyTku. [1pu
3TOM B pekopaHoM 1987 roay B cTpane noosiBanu 11,416 MiH
Oappeneit B nenb. [TomoOHBIX pesyasraroB Poccust cmoria
JIOCTHYb, HECMOTpPSI Ha COKpAaIleHUe JOOBIYM B paMKax CO-
rnamenus ¢ OTIEK. Pe3ynbsrarel paboThl 1 Ta30BOM OTpaciu
TaKXKe MOJIOKUTENbHBIE.

Kommnanum HedrerazoBoro KoMIuiekca 3a MOCIEIHHE
TOJIbI Ha TEOTIOIMTHYECKOM (DOHE HE TOJIBKO COXPAHMIIN CBOIO
YCTOIYMBOCTb, HO M OCYIIIECTBIISUIN BBOJ HOBBIX ITPOEKTOB: Ha
SpyneiickoM HEQTSIHOM MECTOPOXKICHUH, Ha [IIKIXHHCKOM,
pacTeT HMPOMBIIIUIEHHAs 3KCIUTyaTalisi Ha MECTOPOXKICHUN
nmeHu OuitaHOBCKOTO, Ha MeccosxcKoM U p. BeeneH B skc-
TUTyaTalUI0 KOMIUIEKC DPTUHCKOTO KJIacTepa MECTOPOXKACHHUH
3anagHoit Cubupu.

B Hanrem HererazoBoM KOMILIEKCE HAKOTUICH TUTaHTCKUH
OIIBIT PabOTHI HA POCCUHCKUX U MHOCTPAHHBIX MECTOPOIK/Ie-
HUSIX, IMEETCSI OTPOMHasi TPOMBIIIIEHHast 0a3a, MO3BOJISIO-
masi co3JaBaTh YHHKaJIbHOE 00opynoBanue. O4eHb BakHA
pabora Ha apkTrdeckoM menbpe. OcBoenue menbdha — 3To
HOBBIH 3TaIl B Pa3BUTHN SKOHOMHKH ¥ HAyKH CTPaHBI, CBSI3aH-
HBII C CO3/1aHMEeM MHHOBAIMOHHBIX TPOIECCOB, HOBEHIITNX
BBICOKHMX TEXHOJOTMH. Bombmmm mutocom Oyner pasBuThe
COITYyTCTBYIOIIUX OTPACIIEil: Il OCBOSHUS apKTHUECKUX HEP
HAaIll CyOCTPOUTEIbHBIE KOMITAHUH OYyIyT CTPOUTH HOBBIE
nenocrolikne iaTrGopmMbl 1 aBTOHOMHBIE KOMIUIEKCHI JUIS
MO/IBO/THOM HedTe- M ra3o10061uK. B HacTosee BpeMst BeLyT-
Cs T€0JIOTO-Pa3BeIOYHbIC PA0OTHI Ha IIETB(POBBIX YYaCTKAX
komranuent «PocHedThy.

Ho, BMecTe ¢ Tem, cieayeT OTMETHTb, YTO CYIIECTBYET
psin pakTOpOB, MPEMATCTBYIOINI MacITAOHOMY OCBOCHHUIO



O HOBOI TmapagurMe pa3BuTHus He(bTeI“aBOBOf/’I TeoJioTun

HeJ[p KOHTUHEHTAJILHOTO 11elb(a, B TOM YHCIIe:

— HU3Kas reoJIorn4eCKkas N3y4€HHOCTb KOHTUHEHTAaJIbHOTI'O
wenbda Poccuiickoit denepannu 1 CB3aHHbIE C ITUM BbICO-
KHE PUCKH BJIOKCHUSA HHBCCTHHHﬁ;

— HEOJIAronpusITHOE C TOYKH 3PEHHUSI TPUPOJHO-KINMa-
TUYECKUX U IKOHOMHUYECKUX YCIOBHI MECTOIMOJIOKEHUE
6OJ'IBHII/IHCTBa TMEPCIICKTUBHBIX paﬁOHOB, YTO 3HAYUTCIBbHO
IMMOBBIIIACT 3aTpaThl HA UX U3YUYCHHUE U OCBOCHUC,

— OTCyTCTBHE UH(PACTPYKTYPbI, HEOOXOMUMOI IS J10-
OBbIUM U TPAHCHIOPTHPOBKU PECYPCOB;

— OTCYTCTBHC AJOCTATOYHBIX W MOCTOAHHBIX HAJIOTOBBIX
CTUMYJIOB IJIs MOTCHUHUAJIBHBIX NHBECTOPOB B YCJIOBUAX CYy-
IIECTBYIOLIETr0 (PUCKAIBHOTO PEKUMA, XaPAKTEPH3YIOLETOCS
BBICOKOH J10J1€H U3BSITUSI CO CTOPOHBI FOCYNApCTBa U HEIIPE I~
CKa3yeMOCTbIO HAJIOTOBOM MOJUTHKH;

- HCO6XO}II/IMOCTB MMPUMEHCHUA CJIIOKHEHNIINX TEeXHUYE-
CKHX PELUCHMUI];

— KpaiiHe CJIOXHas CUCTEeMa roCyJapCTBEHHOTO yIIpaBJie-
HUA 1 TPEAOCTABJICHUS ITpaBa MOJIb30BaHUA YUaCTKaM1 HEAP
KOHTHHEHTAJIBHOTO IICIb(a;

— OTCYTCTBHE HOPMAaTHBHO-TEXHHUYECKOH 0a3bl, a IpuMe-
HCHUC 3apy6e)KHI)IX CTaHAApTOB K HAIIMUM YCJIOBUSAM MOXKET
IMPUBECTU K CEPLE3HBIM OCJIOKHCHUAM

— IPOMBIIIUIEHHAs 6€301IaCHOCTb.

Ceronss Hy»Ha CIIeIaIbHAS TOCYIapCTBEHHAS ITPOTPaM-
Ma 10 OCBOEHHUIO HE()TEra30BbIX PECypPCOB KOHTHHEHTAILHOTO
menbda 1 KOMIUIEKC Mep 110 €¢ peaii3alnm.

Heob6xomnma pa3zpaboTka crieruaibHON roCyJapCTBEHHOM
MPOTrPaMMBI T10 TMOJICPIKKE T€OJOIMYECKUX U3BICKAHHM, C
KOHKPETHUKOMH, C IeHCTBEHHBIM KOHTPOJIEM 32 €€ pealln3aluei.

CCFOI[HH MbI BBIHYXJICHBI TPU3HATD, YTO FpaMOTHOﬁ BCE-
00BEMITIONIEH CTPATETHU Pa3BUTHS TOIUTMBHO-9HEPT€THUECKO-
ro komiutekca (TOK) B Poccun He cymiectByet. CrienaaicTs
JIaBHO I'OBOPSIT, YTO HEJIB3A CUUTATh ((CTpaTeFHeﬁ» CyHIeCTBY-
IOLIHE MTPOTPaMMBI Pa3BUTHS O HACTOSIIEro roaa, 10 2035
u T.1. CyTh X — B TOHKE 32 HapallliBaHUEeM J00bIYH HE(TH.
OcHOBHBIE HEAOCTAaTKU TaKUX NTOKYMCHTOB, TPAJUIIUOHHBI:
0O0JIBIIIOE YHCIIO HATIPABJICHUH U 33124, KOTOPBIE HE COITPOBO-
KIAOTCA KOHKPETHBIMU KOHCTPYKTHBHBIMU U pCaJIMCTUYHBI-
MU MepaMy pean3alim; Majas 3HAYUMMOCTb TaAKUX Mep, KaK
HaJIOTOBOE PEryJIMPOBAHHUE; TIOJIHOE OTCYTCTBHE MOHUTOPUHTA
1 OLCHKH PE3YyJIbTaTOB NPHUHATBIX peHIeHPIﬁ, 3aKOHOB JIs1
KOPPEKIINHU CTPATErnu U TAKTUKH.

OO0BeM HHBECTHIIMI B T€0I0r0pa3Be10YHbIe pabOThI SBHO
HEIOCTATOYECH, a MPUPOCT 3aracoB B 00beMe 3,3 MJIp/ TOHH
3a 10 JieT 3HaYUTENILHO MEHBIIIE, YeM JJ00bIua, KOTOpast OyIeT
Ha ypoBHE 5 Mipj ToHH. B 70-X Tomax moisi pa3BeoYHOTrO
Oypenust B 0011eM o0beMe OypoBbIX paboT y Hac Obuia 48%,
a ceifyac — okoo 5%.

[Ipomenmuii nepuox B LEJIOM XapaKTEpPU3YEeTCsl OT-
pHUIATEILHBIMU U(PpaMU ¥ (akTamMu B 00JaCTH Pa3BUTHUS
pecypcHoii 6a3bl HedrerazoBoro komiuiekca. M 3to Ha done
[IOJIOKUTEJIBHBIX TPEHI0B B pA3BUTUH MUHEPAJIbHO-ChIPHEBOI
0a3bl MHpa.

OTKpBIBa€MbIe MECTOPOXKICHUS MEHee KpYIHbIE, U3
HEPTSIHBIX MECTOPOXKICHUN, HAXOSIIUXCSl B HepacIpeie-
JeHHOM (OH/Je, MO/ABIsIoNIee OOJBIIMHCTBO UMEIOT U3-
BJIEKAaeMBbI€ 3amachl MeHee | MuIH T, a 3anackl 6osiee 10 MiIH
T UMEIOT BCEr0 HECKOJIBKO MECTOPOKICHUMN. YCIOXKHSAIOTCS
TOPHO-T'€0JIOIMYECKUE YCIOBUSI; IPUCYTCTBYIOT HECTPYKTYP-
HBIC JIOBYIIIKH, TSDKEJbIC U BsA3kue HedTu. Bee 3o Tpedyer

gre

L' U. llImans

MPUMEHEHHs HOBBIX TEXHOJIOTMH, HOBOTO 00OpPYJI0BaHMUS,
WHHOBAIMOHHBIX MOJXOAOB. A y HAac Ha HayKy TPaTUTCS
0,86% BBII, uT0 3HAYUTENHHO MEHBIIIE, YEM B MEPEOBBIX
CTpaHax.

T'oBOpst 0 HajOrax, OTMETHM, YTO JOJISI U3BSTUS U3 BbI-
pyuku HeTIHBIX KoMITaHu# coctasisieT 6onee 70%. Hanorn
K BBIPYUKE I10 BELy UM 3apyOe:KHbIM HEQTSHBIM KOMITAaHUSIM
cocrapisioT oT 20 10 32%. EcTtecTBeHHO, Takasi HajJoroBas
MOJMTHKA HANPSIMYIO BIUsiET HA o0beM MHBecTUlMid. [Ipu
BBICOKOM MHBECTHUILMOHHOM IOTEHIHANe He(Tera3oBoro
KOMILJIEKCA SIBHO CACPIKMBAIOTCS BHYTPEHHHUE WHBECTHUIIMH.
BecbMma HeBeJIMK IPUTOK HHOCTPAHHBIX HHBECTULIUI.

B renepanbHOl HAJIOTOBOW cXeMe pa3BUTHs HEDTSIHOM
MIPOMBINIICHHOCTH JIOJDKHBI OBITh pa3padoTaHbl METO (bl Ha-
JIOTOBOI1 3alUThl HOBBIX MHBECTUIMI, HAJOTOBbIE METO/IbI
CTUMYJINPOBAHUS HAyYHO-TEXHUYECKOTO Mporpecca, IIupe
MIPUMEHSITHCSI HAJIOTOBbIE KAaHUKYJIbI U HAaJOTOBBIE KPEAUTHI.
OTMeHa WHBECTUIIMOHHOM JIbTOTHI, KAaK M OTMEHA HaJlora Ha
BOCTIPOM3BOICTBO MHHEPAJIBHO-CHIPbEBON 0a3bl, — CEPbE3HBIE
OMOKKY B MPOBENEHUN HanoroBoi pedopmel. [TogooHbIE
(aKThl TOBOPST 00 yTpaTe MEepCIEeKTHBbI, CTPATErnIECKOro
MBIIIICHUSL.

HeoOxonuma Takasi cucreMa HallorooOJIOKEeHHUsI, KOTO-
pasi MO3BOJIUT 3HAYUTENBHO YIYULIUTh PECYpCHYIO 0azy
yrieBoopoioB. Heo0x0auMo cTUMYIMPOBATh NPEIPUSITHS
BKJIa/[bIBaTh CPE/ICTBA B MIOMCK M BHEPEHHE METOJIOB TIOBBI-
LIEHHs HeTEOTIa41 [IACTOB, B HOBBIE TEXHOJIOTHH JI00bIYH,
MIPEKPaTUTh BEIOOPOUHYIO pa3paboTKy MECTOPOXKICHUH, CO-
KpatuTh (POH/ MPOCTANBAIOIINX U3-32 HU3KUX J1e0ETOB CKBa-
JKHH, YBEJIMYUTh K03 duuneHt nepreornaun. [ocynapcTso
1o Mpock0e HeTIHBIX KOMIIAHHH MPOBOJMIIO HEKOTOPHIE
M3MEHEHUsI 1 KOPPEKTUPOBKU HAJIOTOBOTO 3aKOHOIATENbCTRA.
OjiHaKO Takhe TOYECUYHBbIC PEIICHUS] HE MOTYT 3aMEHUTh OT-
CYTCTBHE YETKOI CUCTEMBI.

Mpl, KaK CHEHUATUCThl TOHUMAeM, YTO POCCUHCKas
He(TsHas POMBIIUIEHHOCTh MOXKET CTOJKHYThCSI C OY€Hb
CepbE3HOH POOIEeMOi BOCIIPOM3BOJCTBA MUHEPATBHO-ChI-
PbEBOIA 0a3bl — CEro/IHs Y HAC MIPUPOCT 3allacoB HE COOTBET-
cTByeT (pruznueckoMy 00beMy peann30BaHHBIX Ie0JIOropas-
Be/IOYHBIX pabot. Tekyumii npupocT 3anacoB B OCHOBHOM
obecrieunBaeTcsi BOBCE He 00beMaMH1 IIOMCKOBO-PA3BEI0YHOTO
Oypenust. [To cioBam skcnepToB, oHU AaroT He Oosee 40% ot
ob1iero nmpupocTa 3anacoB. OcTaibHast 4aCTh — 3TO PUITUCKH,
TOJTyYSHHbIE [Ty TEM 3aBBIIICHHS T€OJIOTHYECKUX 3aI1aCOB PU
CHIDKEHUH TPeOOBaHMH K Ka4eCTBY Pa3BE/IKU U BKIFOYCHUSI
B pa3BeaHHbIe 3amackl kareropuu C2, a TakxKe NepeoleHKN
3anacoB 1 yBenndenus KIMH. I[IpoBepuTs ux 10CTOBEpHOCTH
HE MPEICTaBIACTCS BO3ZMOKHBIM.

[To nOOBIM KPUTEPHUSM, JYUIIETO «JIOKOMOTHBA» JUISI
POCCHICKON 3KOHOMHUKH, 4YeM HEe(PTEra3oBblii KOMILIEKC,
CErojiHsl HET, HO TOJbKO MpH AP(PEKTHBHOM TOCYyIapCTBEH-
HOM PEryJIHpOBAHUHU U KOHTPOJE. AHAJIN3 MOKA3BIBACT, UTO
CETOJIHSI B CAMbIX KPYITHBIX U KOHKYPEHTOCIIOCOOHBIX CTPaHax
TOCYIapCTBO MIPUHUMAET CaMO€ HEMOCPEACTBEHHOE y4acTHE B
ousHece, co3naet 3G (HeKTUBHBIE PHIHOUHBIE YCIIOBHUS JIJISI €70
Ppa3BUTHSL, HE 3a0BIBast O peaqn3alliy HACYITHBIX COLUATbHO-
SKOHOMHYECKHX 3a]1a4.

Coro3 Hedrera3onpoMsbilIeHHHKOB Poccuu, cuurast atu
BOIIPOCHI OYE€Hb BOKHBIMHU, aKTHBHO M HACTOSTEJBHO BbIpa-
’KaeT CBOIO TO3UIIMIO, YTO TOCYIAPCTBEHHOE PETYIHPOBAHNE
JIOJDKHO ObITh 0a30BOIl cocraBisitoniel GOpMUpPOBAHUS Mep,
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KOTOpbIe obecnedniin Obl HopMalibHOE (DYHKIIMOHHPOBAHHUE
TOK u ero s¢pdexruBHOE pa3BUTHE B MHTEpECax rocyuap-
CTBa, €r0 HaCeJIEeHMs M yacTHOro kanutana. [Ipucyrcreue
roCyIapcTBa JOJDKHO OoJiee KaueCTBEHHBIM M () (EKTUBHBIM.
IIpennaraercs co3nars B paMKax Bcel CTpaHbl CTPOIHYO CH-
CTEMY YIPaBJICHHs! THHOBAIIIOHHBIM IIPOLIECCOM, Pa3pabOTKH
OIPEIEJIEHHBIX CTaHapTOB, MEXAHU3MOB CTUMYIUPOBAHUS
BHEJIPEHHs HOBBIX TEXHOJIOTMH, B TOM YHCIIE U B 00JacTH
re0JIOropa3BeIKU.

MBI BMECTE C TOCYapCTBOM JOJIKHBI CTPEMUTHCSI K OTHOI
e — 4to0bl B TOK ObutH Bce yciioBHs 1isi HOPMaJIbHOM

gr»/m

2020. Crneussinyck. C. 2—4

pa6OTLIZ COBCpIICHHAsA 3aKOHOAATCJIbHAA 6333, rubkasi Ha-
JIoroBas CUCTEMA C 6HaFOHpI/I$ITHLIM PEKUMOM IS pa3BUTUA
IMPpOU3BOACTBA, CTaOUIILHEBIX HHBCCTI/IHHﬁ.
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Short communication

On the new paradigm for the development of oil and gas geology

G.1. Shmal

Union of Oil and Gas Producers of Russia, Moscow, Russian Federation

E-mail: shmal.oil@mail.ru

Abstract. The state of the oil and gas industry in Russia
is considered. Problems and difficulties are described, such as
depletion of deposits, a decrease in the number of discoveries
of new fields, ineffective production methods due to the lack
of modern innovative technologies, imperfect legislation,
licensing of large state-owned enterprises, reduction of
proved reserves, lack of funding, etc. Ways to solve them
are proposed, including the need to develop a special state
program to support geological surveys, with specifics, with
effective control over its implementation.

The problems of the strategy for the development of
the fuel and energy complex in Russia are noted. Particular
attention is paid to the need for government regulation as
a basic component of the organizations of measures that
would ensure the normal functioning of the fuel and energy
complex and its effective development in the interests of
the country, its population and private capital. It is proposed
to create a coherent system for managing the innovation
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process throughout the country, developing certain standards,
mechanisms to stimulate the introduction of new technologies,
including in the field of geological exploration.
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fuel and energy complex of Russia
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O HOBOH TAPAJTUTME PA3BHTHA HEDTEITA30BOH I'EQJIOT UU:
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Kparkoe coobuienue DOI: https://doi.org/10.18599/grs.2020.S1.5-9

HUcnonb30BaHue oNbITa PAMOHAJIBLHOTO OCBOCHUSA
YIJIEBOAOPOAHBIX PECYPCOB HEAP B HOBOM MapajurMe aKkaJeMHuKa
A.D. KonTopoBrua — pa3sutue He(prerazoBoro komimjiekca Poccun

PX. Mycaumos
Kasanckuii (Ilpusonscckuil) gpedepansvhoiil ynusepcumem, Kazamns, Poccus
E-mail: davkaeva@mail.ru

B Pecny6Onuke TarapcTaH HaKOIUICH OTPOMHBIN OIBIT Pa3BEAKU M pa3pabOTKH HE(TSIHBIX MECTOPOXKICHHUN pa3-
JIMYHOTO PaHTa — OT MEJIKUX M MENTBYAHIINX IO THTAHTCKUX U CyNepruranTcKux. HalineHsl moaxombl paroHanbHOTO
OCBOCHHS PA3IMIHBIX TPYIIT U KaTeropuil MectopoxaeHui. OTpadoransl Hanbonee 3 GeKTHBHbIE METOABI TOUCKOB,
Pa3BeIKH U IOPa3BEAKN HEPTIHBIX MECTOPOXKACHNUI, HaOoIIee COBEPIICHHBIE THAPOANHAMIIECKIE METOABI Pa3paboTKu
MECTOPOXK/ICHUH ¢ aKTHBHBIMU U TPYJHOM3BICKAEMBIMHI 3allacaMy, B TOM YHCJIe HAa MO3IHEH M MOCTIO3MHEeH cTaauit
pa3pabotku. llInpokoe mpuMeHEHHEe HAILIA METOAbI YBEIHUCHUS He(PTCOTAAUH ISl PA3THIHBIX TC0JIOTO-(DH3HIECKIX
YCIIOBHH, B TOM YHCJIE W3BICUCHHUSI OCTATOYHBIX 3allacOB JIUTEIBHO IKCILTyaTUPYEMBIX MecTopokaeHuH. Hakomnen
OOITBIIIOI OMBIT Pa3pabOTKU CIOKHOIIOCTPOCHHBIX MEIKHX MECTOPOXKACHHMI C TPyIHOM3BICKAeMBIMH 3amacaMu Hed-
TH. BenmyTcs HaydHO-HCCIe0BaTEIbCKHE PAOOTHI IO MOUCKaM (D (GEKTHBHBIX METOOB pa3pabOTKH HETPaAUIIMOHHBIX
3anexell He)TH (BBICOKOBSI3KHX, CBEPXBBICOKOBA3KHX HE(TEH M MPUPOAHBIX OMTYMOB, B CIAHIIEBEIX M MOJZOOHBIX
OTJIOKCHUSX ), TI0 N3Y9IEeHHIO (DEHOMEHA MOAMHUTKY 3aJie’kKel 0CaTOIHOTO YeX/Ia NTyOHMHHBIMHU YIIIEBOIOPOJAMH Yepe3
KPHUCTAIIIMIECKUH (DyHTaMEHT. DTOT OIBIT OIIEPEKAIONIETO PA3BUTHS PECITyOINKH ITOMOTaeT B (JOpMUPOBAHNY IIPUH-
IIUIIOB HOBOM MapaauTrMbl pa3BUTHS He(TEra30BoH OTpaciu.

KunroueBble cji0Ba: mapaaurma, parioHAIFHOE OCBOCHHE MECTOPOXKICHHUH, TPYAHON3BICKaeMbIe 3arachl He(TH,
HETPaANIMOHHAs He(Th, METOABI YBEIMUCHUS He(DTEOTAAYH, YTIICBOJOPOABL, TOIUIMBHO-?HEPTCTHISCKIH KOMITIIEKC

Jns uutupoBanus: MyciumoB P.X. (2020). Vicione30BaHue OIBITA PAIIHOHATIBHOTO OCBOCHUS YIIICBOAOPOIHBIX
pecypcoB Hezp B HOBO# mapaaurme akajgemuka A.D. KoHTopoBnua — pa3Butue Hedrera3oBoro kominiekca Poccum.

Teopecypcwi, Cieussimyck, ¢. 5-9. DOI: https://doi.org/10.18599/grs.2020.S1.5-9

[TpuHIMIIHAIEHO HOBBIE TEXHOJIOTHH OypEHUsI, Pa3BE/IKH,
JIOOBIYH M MCTIONB30BaHMs IEPBUYHBIX SHEpropecypcos (TOP)
TUTAHETHI TTO3BOJISIT 00ECTIEYNTH BO3PACTAOLIHE ITOTPEOHOCTH
HACeJIeH!s! B YCIOBUAX LIMBUIM30BAaHHON TOPTOBIIU MEXKIY
CTpaHaMH M KOOPJIWHAIMH PadOT 0 UX J00bYe HAa MHpPO-
BOM ypoBHe. O01ast 00cTaHOBKa B MUpE HE JIaeT OCHOBaHUI
TOBOPUTH O BO3MOXKHOCTH PETYIIMPOBaTh HEe(PTEAOOBIYY Ha
MHPOBOM ypOBHE, YTO OyJIeT CocOOCTBOBATh JTAJIbHEHIIINM
nepuojam Jecrabunuzanuu HeTsHOro phiHKA. B aTnx
YCIIOBUSIX Hy)KHa pa3yMHasi monutnka Poccun B Bompocax
HedTe- U ra30100bI4H.

[ToBBIILIEHHBIN HHTEpPEC NMPEACTABIAIOT MPEITOKECHUS
A.D. KonTopoBuda 0 HEOOXOIUMOCTH CMCHBI HBIHCIIHEH
napaurmsl passutis (Kontoposuy, 2016), kotopas cocrosiia
B I0CJIE/IOBATEIEHOM OCBOCHHUH HOBBIX HE()TETa30HOCHBIX
MPOBHUHLIMHN, ABUTasch ¢ 3amaga Ha Boctok. [Ipu stom oc-
HOBHOI! ynop Jiefasicsi Ha OTKPBITUE U OCBOEHHE KPYITHBIX U
TUTAHTCKUX MECTOPOXKACHUIL.

A.D. KoutopoBuu numetr (Koutopouu, 2016):
«llapaouema I'voxuna — Baiibaxkosa — Tpogumyra cebs
ucuepnana. Koeda mvl peanuzosvi8anu nepsyio napaouemy,
MbL WU MO 2USAHMAM, MENKUE MECIOPONCOCHUS. YACMO He
3ameuan, ux HUKMo He 8600UJL 8 pa3padbomKy, OHU He Npeo-
cmasnsau unmepeca. OcobeHHocmuio napaduemvl pa3eumus.

© 2020 PX. Mycaumos

Hegpmezazoeoti ompaciu Poccuu ¢ XXI eexe byoem cocmosimo,
8 YACMHOCMU, 8 OCBOEHUU 8 CIAPBIX PAUOHAX He(hmed0bbIvU
MEKUX MECIOPOANCOEHUTE Hedhmu ¢ 3anacamu 00 5 MIH MOHH.
Ocsoenue MenKux u Merbdatiuux MeCmopotcOeHull meneps
CIMAHOBUMCSL BAJICHOU 20CYOAPCMEEHHOU 3a0adell U nepeoll
3adayeti ompaciu. <..> Bmopas 3a0aua Ho6o2o nokonenus
uccnedosamenet, 2e010208, 2e0PU3UKO8, BYPOBUKOE, pa3pa-
OOMUUKOB HEPMAHBIX U 2A306bIX MECTNOPONUCOCHUT — KpAlIHe
AKKYpammuo, 6epejicHo, ¢ NoMOWbIO CAMbIX HOGEUWIUX MmeX-
HONO2UYECKUX paspabomox npoooiicams paspabamuiéams
00psxXNesuUe SULAnmbl, U3GLEKAMb OCMAMOYHYIO HeQmb U3
3anedicei.

B mpencraBiieHHYI0 HOBYIO MapagurMy pa3BUTHS HEd-
TEra3oBOr0 KOMILIEKCa MPEUIaraeTcsi BHECTH CIIEAYIOIINe
HU3MCHCHUSI.

[Mapagurmy U.M. I'yOknna — H.K. BaiibakoBa — A.A.
Tpodumyka B IOIHOM MEepe MOKHO UCIIOIB30BaTh B IIOUCKAX
1 pa3paboTKe MECTOPOXKICHUI Ha HOBBIX 00BEKTaX — IIETb(,
TTyOOKOBOJTHBIC OTJIIOXKEHHSI BOCTOUHBIX U CEBEPHBIX MOPCH.
DT0 OOIIMPHBIC TEPPUTOPUH I OTKPBITHS KPYITHBIX HE]-
TSHBIX, He()TETa30BBIX U Ta30BBIX MeCTOpOXxIeHM. Ha Tep-
putopuu cymm PO npuopureTHOe BHUMaHHE HEOOXOIUMO
YICISATh KPYIHBIM (TUTAHTCKUM H CYTIEPTUTAHTCKIM ) MECTO-
poxeHusiM. OTKPBITHAE TAKKX MECTOPOXKIICHUI 37IECh OTrpa-
Hu4eHo. Ho paHee OTKpBITHIC M HAXOMSAIIMECS B JUTUTSILHON
IKCIUTyaTaluu KPYITHBIC MECTOPOXKICHUS HMEIOT OTPOMHBIN
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Hcnonb3oBanue omnbiTa PanroOHaJIbHOTO OCBOCHHUA. . .

HEpeaJIM30BaHHbIA MMOTEHIMAN PAa3BUTHUS, 3aKIFOUAIOLIUICS
B CJICAYIOIIEM:!

— 3TO KpPYTHBIE MECTOPOXKACHUS, 3aMachl KOTOPBIX PaB-
HBI JIeCATKaM M Jake COTHSIM TaK Ha3bIBA€MBIX MEJIKHX
MECTOPOKICHUI;

— NpHUHATas MPAaKTHKa MEPHOANYECKOTO MepecueTa 3a-
MAaCOB TaKWX MECTOPOXACHUH, KaK MPAaBHIIO, TTOKA3BIBAET
MIOCTOSIHHOE yBEJHMUCHHE 3aM1acoB;

— TEXHUYECKHUH ITPOrpecc B OCBOCHHUH YIIBTPAHU3KOIPOHH-
I[aeMBbIX [JIACTOB 00OCHOBBIBACT MEPEXO/] HA ITOJICYET BMECTO
TaK Ha3bIBa€MbIX 0AJaHCOBBIX — I'€OJIOTMYECKHUX 3aIacoB.
OTO CyIIECTBEHHO YBEIMWYHBACT 3alachl, a TEXHUYECKUN
Imporpecc B pa3paboTKe CHIDKAET JOJII0 HEMOJBMKHBIX U
YBEJIMYMBACT KOJIMYECTBO MOABIDKHBIX 3amacoB. B aTom xe
HAaIpaBJIeHUH PabOTAIOT METO/bI YBEJIMUEHHsI HEPTEOTHAYH
(MVYH). Tak, Ha PoManmknHCKOM MECTOPOXKACHUH 3a CUET
JIOpa3BelIkKi MEepBOHAYAIbHBIE 3amachl yBEIUYMWINCh B 1,32
pasa, a c y4eToM JasbHeHIIei mepeoeHKH 3a CUeT nepexoaa
Ha MOZICYET reoJIoTnYecKux 3anacoB U nossiiienns KMH ato
yBesmdyeHue coctaBut 2,1 pasa (a ato Oosee 1,7 mupa T).
JlanpHeiimas nopas3Besika MO3BOJHT emle Ooee HaApacTHTh
Te0JIOTHYECKUE 3aMachl;

— pa3BUTHE TEOPUH U MPAKTUKHU IOIIUTKH MECTOPOXKIC-
HUH yIIIeBOIOPOIaMH U3 ITyOUH Heap 3eMIIM MOXKET yBeIH-
CUTb PECYPCHBII IOTEHLIHUAIL.

Takum 00pazoM, pazpaboTka KpyIHEHIINX U Cylepru-
TaHTCKUX MECTOPOXKACHUHN MokeT umnThes He 4050 neT, kak
MIPEATOJIarajyi Ha dTare CTAHOBICHHS OTPACTH, & COTHH JIET.

YroOsl B PO mosBUIIOCH 3aHHTEPECOBAHHOCTh B CYIIIE-
CTBEHHOM YBEJIMYEHUHU M3BIIEKAEMBIX 3aaCOB Ha CTapbIX
BBICOKOTIPOAYKTHBHBIX MECTOPOXKACHHUAX 3a CUET pocTa
ko3 dununenra uzsneuenus nedpru (KMH) ¢ 0,4-0,5 no
0,6—-0,7 u BbIlIE, TOCYAPCTBY HA ATOT MEPUOA Pa3pabOTKH
MECTOPOXKICHNS HaI0 CO3aTh yCIOBUS, 8 IMEHHO OOHYIHUTh
BCE HAJIOTH M IJIATEXU JI0 BHIXO/1a HA OKYTIA€MOCTb ITPOEKTOB
pa3paboTKH, a 3aTeM OCTaBUTh OIUH HAJIOI — Ha MPHOBLIb.
Ororo Oyler AOCTaTOYHO, YTOOBI MCTOILEHHBIE MECTOPOXK-
JICHUS1 00peJIi BTOPYIO JKU3Hb.

Uro kacaeTcsl MEIKUX U CPEIHUX MECTOPOXKIEHHUH, TO
45-netHuii onbIT MX ocBoeHus B Pecriyoiuke Tarapcran (PT)
CBUJICTEIBCTBYET O OOJIBIINX MEPCIIEKTUBAX X OCBOEHHS, UTO
[pU3HaeTcs B HOBOM napaaurme. Ho cTparerus ux ocBoeHus
JIOJDKHA CYIIECTBEHHO OTIMYATHCS OT KPYIMHBIX MECTOPOXK-
nennii. TpynHoussiekaemsle 3anacs! (T3H) TpaauioHHbIX
HedTell XxapakTepu3ylTcsi OOJbIIUM pa3HOOOpa3ueM reo-
noruueckoro crpoeHus. B PT Beinenena 21 kareropus T3H,
KOTOPBIC TPEOYIOT 0COOBIX MOIXOMO0B K pa3padoTke. Boiaessits
MX He0OXOAUMO JUTSI IIeTIeH MPHOPUTETHOCTH OCBOCHHUS U T10-
BbILIEHUsI 3Q(PEKTUBHOCTH pa3pabOTKH 3alIeKH.

Ananu3 pa3paboTku HE(TIHBIX MECTOPOXKICHHH 34-X
mainbix HepTsaHbix komnanuit PT (MHK) cBugerenscTByer
0 OOJIBIINX YCIEXaxX B pallMOHAIbHOM MX OCBOeHMH. Tak, 3a
HeMHOTUM 6osee 20-TH JieT OamaHCOBbIE 3aMachl ATUX MECTO-
POXICHUH yBeInIuiInuch B 1,25 pasa, u3piekaemble — Oosee
gem B 1,7 pas.

JlanbHeiiiee pa3BUTHE EPEOLIEHKH 3a11aCOB, IPUMEHEHUS
HOBBIX TEXHOJIOTHII pa3paboTku 1 MYH, HOBBIX METO/OB
WCCIICIOBAaHNH MO3BOJIUT B MEPCHEKTHBE BBOE YBEIUYHUTH
3amacbl He(TH (IPOTHB COBPEMEHHOTO YPOBHS), YTPOUB
00beMbI OypeHHsl CKBAKUH (TakKe MPOTUB NMPOOYyPEHHBIX K
HACTOSIIEMY BPEMEHH ).
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3anexu TpaauuuoHHbIX Hedrei B PO u PT B aTOoM crose-
Tuu O6ynyT TpeboBaTh OCHOBHOTO BHUMaHUs. Ipexae Bcero
3/1eCh HY)KHO TIPOBECTH PEBH3HIO 0AJIaHCOBBIX 3aI1aCOB BCEX
MECTOPOXK/ICHUH, IEPECUNTAB UX B COOTBETCTBUH C TIOHATHEM
Te0JIOTMYECKHE 3aIachl C y4eTOM COBPEMEHHBIX JAHHBIX MO UX
re0JIONMYECKOMY CTPOCHHIO. 3aTeM KOA(D(HUIIMEHT U3BJICUSHUSI
Hedru (KIH) obocHOBaTh HCXO/Ist N3 COBPEMEHHBIX TEXHOJIO-
ruit pazpadbotku. OJHOBPEMEHHO ONPE/ICIUTh H3BICKAEMbIE
3arachl Pa3HbIX KATETOPHIA [0 BCEM BBIJEIIEMbIM B PETHOHAX
KareropusiM akTBHbIX 3anacoB Hedu (A3H) 1 T3H. Do no-
3BOJIUT JJaTh KaYE€CTBEHHYIO OIIEHKY 3aIacOB U CYIIIECTBEHHO
YBEJIMYHUTH PealibHbIE 3arachl HeTH, He 3aTpavunBasi CPEACTB
Ha UX pa3BeiKy. Poct peanbHOM pecypcHOi 0a3bl MOXKET ObITH
TOJIyYeH 3a CYET aHAIMTHYeCKuX padoT. Pa3Benka u gopassen-
Ka He(PTSIHBIX MECTOPOXKICHNI MOXKET BECTHCh 110 OOBIYHOI
MIPaKTUKE reosioropa3BeoyHbIx padot (I'PP).

Pecny6nuka Tarapcran sBisieTcst crapedinM Hedre-
JIOOBIBAIOIMM PaiOHOM CTpaHbl, OOJBIUIMHCTBO MECTO-
POXKJICHHUH 3/1€Ch HAXOMATCS B MO3AHEH CcTaauu JOOBIYH.
['eonoropasBenovHbie pabOThI XapaKTEPU3YIOTCS CPABHUTEIb-
HO BBICOKOW M3yUEHHOCTBIO TPAJMIHMOHHBIX PErHOHAIBHO-
HE(TCHOCHBIX TOPH30HTOB, OOBCKTHBHON OpPHEHTAIMEH Ha
MOMCKH HEOOJIBIINX MECTOPOXKICHUH B JIOKAIBHBIX (PPOHTAX,
a TaKXe CIOKHOIIOCTPOEHHBIX TPYIHOOTKPHIBAEMBIX 3ajie-
xer ¢ T3H, ¢ BbIXOmOM B MeHee MepCleKTUBHBIC PalOHBI.
B cBs3M ¢ 3TUM pe3Ko BO3pacTaeT poib JOPa3BEeIKU U Mepe-
OLIEHKH PECYpCOB paHee OTKPBIThIX MecTOpokJeHuil. Bece
3TH (PaKTOPBI, OE3YCIOBHO, OCIMKHSIOT 3a7a4y MOATOTOBKU
HOBBIX 3aI1aCOB JIJIs1 ONTHUMAJIBHOM 100bIYM HEPTH, TeM OojIee
YTO MPOU3BOACTBO yrieBoaoponoB (YB) Oymer mpeumyiie-
CTBEHHO CONPSIKEHO C CYIIECTBEHHO OCI0KHEHHBIMU TOPHO-
T€OJIOTMYECKUMH YCIOBHUAMH, JUISI TIPEOTOJICHUS KOTOPBIX
NOTPeOyIOTCS HOBBIE TEXHOJIOIMHU. be3 nx npumeHeHus pas-
paboTKa 1 AKCIUTyaTalusi MeCTOPOXKICHUH MOTYT OKa3aTbCsi
HepeHTabesbHbIMU. CTpaTerus pa3BUTHS IOJDKHA 00ECTICYHUTh
pa3BeIaHHBIMU 3allacaMy IJIAHUPYEMbIX 00bEMOB JOOBIYH.
PaboTB!I TOMKHBI BECTUCH B CIEAYIOIINX HAIPABICHUAX:

— JlasibHelIIee U3yUeHre U OTIOMCKOBaHHUE 3aJ1exkeil HeTh
B TPaJUIMOHHBIX 00BbEKTaX pa3BeAKH (BBICOKOIEPCIICK-
TUBHBIC OTJIO)KEHHMSI JIEBOHA U KapOOHA B BOCTOYHOW YaCTH
pecryOnuKm);

— HccleloBaHue He(PTEHOCHOCTH cllaboU3yUYEeHHBIX,
MeHee NEepPCHEeKTUBHBIX 3eMelb (IIeHTPAJIbHBINA U 3ama HbId
Tarapcran).

B Taruedtu no kareropusim B+C2 uucnurces 153,5 miH T.
Jluist mepeBoyia ux B 00Jiee BHICOKUE KaTErOpHU HYKHO XOpO-
o nopaborarh (pa30ypuTh U BBECTH B Pa3pabOTKy), XOTs
OHU yXe uHcisTes: Ha OanaHce. V3 485 MIIH T MPOTHO3HBIX
PECYPCOB € y4€TOM HOATBEP)KIAEMOCTH MOKHO TOITYYHUTh
242 wmaH 1. 11 UX pa3BeAKU KIACCHUYECKUMH METOJaMU
npu rianupyembix oobemax I'PP morpeOyercs 134 rona.
CrenoBareiibHO, HEOOXOAUMO yBeNIUUUTh 00beMbl ['PP.

Crnenytomiee HampaBiIeHHE NMPHUPOCTA 3aMacOB — IMOBHI-
ieHue HereoTaauM.

B PT TpaniuuMOHHO IPOBOISTCS MEPHI 110 COBEPILEH-
CTBOBAHUIO CUCTEM Pa3pabOTKu HEPTIHBIX MECTOPOXKICHUH,
BHe[peHHIo coBpeMeHHbIX MYH n 06padoTtku npu3aboiiHoit
30ubI (OI13) u npyrux WHHOBaIMA B o0MacTH pa3paboTKu
HeTsHBIX MecTopoXKAeHHi U 100b14n HedTr. KMH MoxHO
YBEJIMYUTH MO 3aIeKaM TeppureHHoro aesoxa ¢ 0,522 o 0,6
W TeppPUIeHHOro HiKHero kapoona ¢ 0,402 no 0,5.
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B P® orpomHbie BO3MOXKHOCTH VIS [UTUTEIIbHON TOOBIYH
TpaguuMoHHbIX HedrTel. Torna nouemy e Poccust nomkHa
3aHHMAThCS HeTPaIUIIMOHHBIMY TOIUTUBHO-YHEPTETHUECKUMU
pecypcamu (TOP)?

1o uMmeromuMCesl HENOIHBIM JIAaHHBIM UCCIIEI0BaHUM, pe-
CypChbl HETPAJIULMOHHBIX YIJIEBOLOPOLOB B Mupe U Poccun
CyIIECTBEHHO OOJbIIe, YeM TPaJIWLHOHHBIX. Psix mecTo-
poxzaeHuit HerpauunMoHHbX TOP, oueBuHO, OyneT Oosee
MIpUBIIEKATENIEH I OCBOeHMS, ueM psf 3anexeit T3H. K mpu-
Mmepy cBepxpsizkue HeTr (CBH) B TepprreHHOM KOMILIEKCe
HwkHed nepmu B PT Gonee adpdexTrBHBI U151 0CBOSHUS, 4eM
HEKOTOpbIC 3aiexu BeICOKOBs3kuX Hedreit (BBH) B kapbo-
HaTHBIX MOPOJAaX TPAJUIIMOHHO HE(PTEHOCHBIX T'OPH30OHTOB
JeBoHa 1 kapOona PT.

[Tnanupyst pazsutus TOK Ha 20 et HeoOXOOMMO CMO-
TpeTh Aainbiie — Ha 40—50 JieT, 4To 00BACHICTCS OONBIITNMU
pHCKaMM MHBECTHLMI B HE(TEra30BbIii CEKTOP U UpE3BbIUAii-
HO BBICOKMMHM TeMITaMH U3MEHEHUS MUPOBOH KOHBIOHKTYPHI
B Pa3BUTHH TOIUIMBHO-3HEpreTHyeckoro kommiekca (TOK).
YckopuBIIMIKCS MPOLIECC HAKOIJIEHUS U MCIOJIb30BaHUS
HOBBIX 3HAHUH M YMEHHH B IIEPEAOBBIX CTPaHaX 3amajia oKa-
3bIBACT CYLIECTBEHHOE BIIMSHUE HA pACILUPEHUE Kpyra [I0TEH-
[IHAJTBHBIX HCTOYHUKOB CHIPBS, 0CBAMBAEMBIX COBPEMEHHBIM
HI'C B HampaBiieHUN «MOHETU3ALUW» ITUX 3HaHMH. B 31O
CBSI3M MOXKHO YTBEpXkAaTb, YTO COBPEMEHHAasl CJIIAHLEBAs
PEBOJIIOLIUS HE TIOCIEAHSISL.

B HacTosiee Bpems pa3iuuHble CTPaHbl B 3aBUCUMOCTH OT
HAJINYXS WIN OTCYTCTBUS TPAAULIMOHHBIX WM HETPaAUIHOH-
HbIX TOP 3aHMMAaIOTCS pa3nuYHbBIMUA BUJAMHU TPATUIIMOHHBIX
VB (Kanaga u Benecysna — CBH u npupoaHbie OUTYyMBI
(I1B), oTnenbHBIEe cTpaHbl EBPOMBI — CIIaHIIEBBIC OTIOKEHHS,
Snonus — razorusaparsl), a Takue crpansl kak CIIA, Kuraii
u Poccus nomxHel 3aHUMaThCs Bcemu Buaamu TOP. MuHave —
OTCTaBaHHUE B HOBBIX TEXHOJIOTHAX M BMECTE C TEM B Pa3BUTHU
SKOHOMHUKH CTPaHBHI.

B PT HerpaauiioHHbIM HedTsIM yke ¢ 70-X TOIOB Mpo-
IIJIOTO CTOJIETHS YAeJsIeTcsl 00JbIIoe BHUMaHKE. 3/1eCh 10~
CTPOEHBI KapThl IIEPCIIEKTHB HeTeHocHOCTH 3anexeit CBH u
I1b, a Takke CIaHIIEBBIX 1 UM ITOJOOHBIX OTJIMKEHUMN, BEAYTCS
HayuHo-uccnenonarensckue (HUP) u onbITHO-IPOMBITIIICH-
Hblie (OI1P) paboTbl, 1 HauaTa ONbITHAS T0ObIYA STHX HE(PTEH.

3ajexu HeTPaAUIMOHHBIX He(PTEH OTINYAIOTCS MO
YCIIOBHSIM ()OPMUPOBAHUS M TE€OJOTHYECKOMY CTPOCHHUIO.
TexHonoruu ux pa3pabOTKH OTIMYHBI OT Pa3pabOTKH 3ale-
el TpaIMIMOHHBIX HedTel. 3aTpaThl Ha X 100bIYY OyayT
CYIIECTBEHHO BbIlIe. B riepcrekTiBe OHN TaKke MOT'YT ObITh
pa3zfeneHsl M0 Pa3NuYHBIM TPyIaM, TpeOyIOUUM pa3HbIX
TEXHOJIOTHH pa3pabOTKX M Pa3IMUYHBIX 3aTpar. Tak 3amachel
CBH u IIb B PT o cio)HOCTH ¥ CTOUMOCTH OCBOEHHSI BECh-
Ma paznu4Hbl. Hanbosee OiaronpusTHbie U3 HUX COCTABIISIOT
He Oosee 10%, OmaronpustHbie — 0KOsIO 15%. OcTanbHbIe
TpeOyIOT HOBBIX TEXHOJOTHUH WU TOJNBKO IPU MX CO3TAHHUH
MOTYT OBITh PEHTA0CIbHBI JJIsl pa3pabOTKH.

Yro kacaercsi CJIAHIIEBBIX M MM NOAOOHBIX OTIOKEHUIL
(moMaHHKOBBIC OTIIOXKEHUS Bonro-Ypasbckoii HedrerazoHoc-
HOW ITPOBUHIINH, OaXKEHOBCKast cBuTa 3anaaHoi CHOUpH), TO
BUJUMO CEPbE3HO PACCUUTHIBATH HA HUX B TEKYILIEM CTOJICTHN
Bpsi U CTOUT. CITMIIIKOM CITOXKHBIE T€0JIOTHYECKUE YCIOBUS
1 HaJIM4ue JIETKUX He(Teil B MaJIOM KOJIMYECTBE. A OCHOBHbIE
3a1achl HAXOJSITCsI B Keporene. TexHonoruii 100sr4n HeTH 13
HUX HET, ¥ OHHU [TOKa JJa’kKe He TPOCMATPHUBAIOTCS. DTO BeCbMa
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OCIIOXKHSIIOT ITOMCK HOBBIX TEXHOJIOTHIT 100bIun. Tem Oonee
€CJIM UCXOUTH U3 BhICKa3biBaHUA A.KoHTOpOBHYA: «B HOBYI0
napaouemy nepetioym u npoonemvlt 0c8oeHusi Apxmuxu. Imo
2USAHMCKUE PecypCbl Hemu U 2asa, u 9mo 3amep3aioujue
MOpsi, TbObL, YPE3EbIYAIHO PAHUMAS NPUPOOQ, A 3HAYUIM, MO
COBEPUIeHHO UHbIE NOOX00bL U MEXHONOSUL.

Takum 00pa3oM, B COBPEMEHHBIX YCIOBHIX OCTAETCS
yInoBath Ha mupokoe BHenpenne MY H Ha pa3pabaTsiBaeMbIx
1 BHOBB OcBanBaeMbIX MecTopoxaeHuii ¢ T3H. Pors MYH B
pa3paboTke He(YTSIHBIX MECTOPOXKICHHUI 3aBUCUT OT X IIPO-
JYKTUBHOCTH U CTaJUU pa3paboTKu. BEICOKOIPOTyKTHBHEIE
0O0BEKTHI CIIEAYET OCBaMBaTh C NPUMEHEHHEM T'MIpPOJHHA-
Muyeckux mMeronoB. Tperuunsie MYH cnenyer mupoko
MIPUMEHSATH B KOHIIE BTOPOH — HayaJsie TpeThel CTaIuu pazpa-
0OTKH, KOI/Ia Ha y4acTKe BO3ACHCTBUS yKe CHOPMUPOBAIACH
BHYTPUIUIACTOBAs JUHAMUKA TTOTOKOB HAarHETA€MOW BOJIBI,
KOIJIa OIIPE/IeIISUTICh HAlIPaBIIeHNs] 00BOIHEH s 3aJieKH. Eciu
B CHUCTEME pa3padOTKH BBICOKOIPOAYKTHBHBIX OOBEKTOB B
MepBOil 1 BTopoii cTanusax papadborku MYH He urparot pe-
LIAOILEN pOJIM, TO B TPEThEH U MO3AHEHN CTaJuu BHEJIpEHUE
MVYH siBisieTcst OCHOBHBIM 3JIEMEHTOM Pa3padOTKH.

ITonxox x mpumenenuto MYH B mo3aHe# (ueTBepToit)
CTaJIM UMEET CJIYIOIHe OCOOCHHOCTH:

—MAacCHPOBAHHOCTH U aI[PeCHOCTh UX IPUMEHEHHS, OXBa-
TBIBAIOIIUE BCE HATHETATEIbHbIC U JIOOBIBAIOIIIE CKBAKUHbBI
00BEKTOB, MOAXOSIIHX 10 T€0JI0Tr0-PU3MIECKUM YCIOBUSIM
K IPUMEHEHUIO TeX Win uHblXx MYH;

— BHeaperne MYH no cucteMHO# TeXHONIOTHH ¢ 00s13a-
TEIBHOH pPeryasipHOCTBIO (HE peke ofgHoro pasa B 1,5-2,5
rozia B 3aBHCHMOCTH OT MOIIHOCTH IpuMensemoro MYH);

— 00s13aresnbHast 3aKavKa B IU1aCT HEOOXOANMOTO PAaCYeTHO-
ro 00beMa peareHToB MPU HUKIMYHOCTH 3aKauKu PacTBOPOB
B HarHETaTeIbHbIE CKBAYKUHBI C TIOCTETIEHHBIM yBEIHUCHHEM
00BEMOB OTOPOUEK, KOMITJIEKCHPOBAaHUEM U NEPHOTUIECKON
CMEHOH 3aKa4MBaEMBIX COCTABOB, T.€. CO3aHUEM HECTAIINO-
HapHbIX YCJIIOBUI BO3ECUCTBHUS;

— 00BEeMbI 3aKaYaHHBIX PEareHTOB B CKBAKUHBI JTOJKHBI
OBITH JOCTATOYHBI JJIsl BO3ZACHCTBHUS Ha BECh 00BEM 3aJIeKHU
(6moka, ydacTka);

— He()TEeBBITECHSIOIIAS CIIOCOOHOCTh 3aKaYNBACMBIX pac-
TBOPOB BO BPEMEHH JOJKHA MOBBIIIATHCS;

— HeNpepbIBHOE COBEPIICHCTBOBAHUE IeosIoro-(usnde-
ckux kpurepues 3¢ pexrnBHOrO npumenenns MYH c nenbro
MOBBIIICHNS KaueCcTBa oAOOpa TEXHOJIOTUH TSI KOHKPETHBIX
YCJIOBUH y4aCTKOB 3aJI€KEH;

— COBEPILIEHCTBOBAHNE IPUMEHIEMbIX 1 CO3/JaHHE HOBBIX
TEXHOJIOT Uil C y4ETOM TEXHOI'€HHOTO H3MEHEHHUSI Te0JI0ro-(pu-
3MYECKUX XapaKTePHCTHK 00BEKTOB B Ipoliecce pa3paboTKHy;

—BHeapenre MY H B cooTBeTCTBUM €O CrIELUMATIbHBIMU IIPO-
€KTaMH, COCTABIEHHBIMH HAa OCHOBE MOZICITMPOBAHUS IPOLIEC-
COB BO3JICHCTBHS HA T€OJIOTO-THAPOJMHAMUYECKUX MOJICTIAX.

Juddepenunanns T3H — oObekTHBHAS HEOOXOAUMOCTH
COBPEMEHHOTO pa3BUTHs HE(PTSIHON OTpaciu CTpaH, He BXOJIs-
wmx B OITEK. 3710 mo3BoNUT LieNeHanpaBIeHHO BECTH pabOoThI
IO UX OCBOEHHIO. PaHO MM O3THO 3TO MPUAETCS AENaTh, TAK
Kak OypHblii poct nonu T3H TpeOyer MuUHMMU3aLMKU 3aTpaT
Ha MX OCBOCHHE, YTO HEBO3MOXKHO 0O€3 BHEIPEHHUS] HOBBIX
TexHOJIOrui Hedren3pieueHus, a nocieaHee HedHeKTUBHBI
0e3 JieTabHbIX Te0JIOTHYECKUX HCCIIeIOBaHUN 0OBEKTOB.

Hecmotpst Ha pa3BuTHE B MUpE TOOBIYM HEKOHIUIIMOH-
HOW He()TH, HETPAJAUIMOHHBIX UCTOYHUKOB YIJIEBOIOPO/IOB

HAYUHO-TEXHVHECKU XKYPHAN
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Hcnonb3oBanue omnbiTa PanroOHaJIbHOTO OCBOCHHUA. . .

Y BO30OHOBIISIEMBIX UCTOYHUKOB dHepruu (BUD), nobOwrya
0ObIYHON He(TH M NMPHUPOAHOTO raza Oyxer Bceraa Oosee
MIPUBJIEKATEIBHBI.

OnbIT r1aHupoBanust B Poccuu, 6asupyromnuiics Ha cTpa-
teruu pa3Butust TOK, yka3siBaeT Ha HU3KOE Ka4eCTBO TaKUX
JIOKYMEHTOB (32 KOPOTKHH Hepuoji ObUIO TPU CTpaTeruw,
KOTOpbIe (PaKTHYECKH HE COOTBETCTBOBAJIM PEATHSIM JKUZHH
U KOTOpbIE HE ONPENesUIN MyTH ONTHMAIBLHOTO (PyHKIHO-
HupoBaHusa TOK). OCHOBHBIE IPUYHUHBI TOTO — OTCYTCTBHE
Hay4YHOro o0ocHOBaHMs noTpedHocTei B TOP, B3anmoyssi3-
Ka 100buM U moTpebieHus pasnuuneix TOP, cnabas cBa3p
o6mero pazsutus TOP PO ¢ passuruem TOP pernonos,
HeNnpopadoOTaHHOCTh KOMIIEHCAIIMU MOTEPh OT BO3MOXKHBIX
MEePUOINYECKUX KPU3UCOB, HENPOPaOOTAaHHOCTh BOIPOCOB
BIUSHUSA MHHOBAIIMM M HAJOTOBOTO CTUMYIHPOBAHUS Ha

gr»/m

P.X. Mycnumon

passutue TOK. Kak mokassiBaeT onbiT PT Hanmu4me pe3epBos,
HAKOIUICHHBIX B Omaromomyunsie 1 TOK rogsl, crocob-
CTBYET HOpMaJIbHOMY pa3BuTHio otpacieir TOK B kpu3ucHbie
rofbl. DTOMY TaKXKe B 3HAYMTENBHOM Mepe MOMOTAI0T MEPHI
HAJIOTOBOT'O CTUMYJIMPOBaHMS TakKe oTpadboTraHHbie B 90-¢
rozpl pouutoro croietust B PT.

OmnbIT yeToitunBoro pa3BuTus otpacieit TOK u B mepByio
odepenb HedTsiHOI npombliienHocTH PT Taioke ykaspiBaeT
Ha HEOOXOMMOCTb ITOCTOSTHHOTO N3YYEHUsI PECYPCHOM 0a3bl
paznuunbix TOP u oTpa®otku MetonoB ux 3¢(deKTHBHOrO
M3BJICYCHHUS C HCIIOIH30BAHUEM HOBEHIINX MHHOBAIIMOHHBIX
TEXHOJIOrHid. Bee 3T0 HE0OX0AMMO [1e/1aTh B HAYYHOM IIJIaHE
C TIEePCTIEKTUBON aIbHENIIIEr0 UX NCIOIb30BaHMs. JTOT pe-
cypcHbli oTeHuuan B PT v nepcnekTruBsbl €ro JajibHEeHIero
M3y4YeHHS ITPUBEACHBI B TA0MI. 1.

MeponpusiTHs M pecypchl

| OxkugaemMble PE3yAbTaAThI

1. llpumeHerue TpaauunoHHbIX MeTo10B 'PP

1.1. Buenpenue HOBbIX MeT0/10B [ PP, 1 sKcIuTyaTupyeMbiX MECTOPOKACHUN

[Tpupoct 200 mMiH T 3amacoB

KaTeFOpHﬁ, TNEPCOLCHKA paHCC NPUHATHIX 3aI1aCOB

1.2. HepeBox[ TIEPCIIEKTUBHBIX U MPOTHO3HBIX PECYPCOB B 3AITaChl IPOMBIIIJICHHBIX

1.3. PerynspHo BBITIOIHSUTHCE paboTHI 10 aHanmn3y dddexrusroctr I PP, ananmzy
COCTOSIHUS BOCTIPOM3BO/ICTBA 3amacoB. COCTOSHUIO pa3paboTKH HEPTAHBIX
MeCTOpokAeHHH. Bee 9T BOpoCh! paccMaTpUBAIICh HA PETYISIPHBIX COBEIIAHUAX
CIICIMAINCTOB 0e3 KaKUX JM00 OrpaHNYCHHUH B IOKI3aX M TEMaTHKAX.

2. TpaguuuoHHble HeTsIHbIE 00bEKThI

2.1. VlHHOBaMOHHOE NPOEKTHPOBAHKE pa3paboTKu

2.1.1. Ilo kpynmHEHIIMM MECTOPOKACHUSIM, HAXOSAUMMCS Ha MO3IHEH cTaauu pa3paboTku ¢
[IPUMEHEHUEM HOBBIX METOJJOB I'€0JIOTHYECKUX MCCIIeI0OBAaHUI TOPOJ U IIACTOBBIX
¢uronioB, HOBBIX MeTo0B uHTeprperanmy [ UC u I'/IVIC, co3nanust HOBBIX T€0JIOT0-
IUIPOJMHAMUYECKUX MOJIENIeH, IPUMEHEHHE HOBBIX CUCTEM pa3pabOTKHU, BHEAPEHUS
HoBeHWmmx MYH Ha BEICOKOOOBOIHEHHBIX Y9aCTKAX 3aJICXKH, CTICIIHAIBHBIX PEKUMOB
HKCITyaTaluH; pa3paboTKa CIOCOO0B M3BICUEHHS YACTH OCTATOUHBIX 3aI1acoB HEPTH.

ITpupocCT N3BIEKAEMBIX 3aMacoB
okoJio 1 mipa T

VYBemnuenne KUH ¢ 0,4-0,5 o
0,6-0,7

n3pnekaemble — 440 ma T, KUH — o1 0,11 110 0,25)
Pazpaborka 3anexeit [IBH u BBH (KMH — ot 0,11 510 0,3)

2.1.2. TTo MENKUM | CPETHUM MECTOPOXKICHUM, naroum oosee 38% noObruum PT.
Pazpaborka 3anexeil B kapOOHATHBIX KOJUIEKTOpax (OaslaHCOBbIE 3anachl — 2,6 MIIpA T,

[Tpupoct n3BIEKaeMbIX 3a11aCOB
Ha 400 MIH T
Veemmuenue KMH no 0,25-0,4

3. HerpaauuuoHHble yIJeBOAOPObI

XapPaKTEPUCTUKOM.

3.1. CBH u I1b nepmckoro koMruiekca otinoxeHui. «TataedTs» Bener OIIP B ocHOBHOM 110
HEKOTOpBIM 3anaaHbiM TexHonorusm. B 2011 r. Axanemueii Hayk PT pa3paborana cBognas
nporpamma ocBoeHus 3anexeit CBH u [1b nepmu o 2030 r. OtHako oHa HE B TIOJHOM
oObeme BemoHAeTCs. HykHa ee pearn3anus ¢ Hesbio MOUCKA PSHTa0CIbHBIX TEXHOJIOTHI
BBIPaOOTKH pecypcoB Y B nmepMckoro KoMImiekca ¢ pa3IndHoN reosroro-(pu3naeckoi

VBenuuenue pecypcos ¥YB Ha
2,2 MIpa T

3.2. YrneBo0po/ibl CIAHIEBBIX U UM MOJJOOHBIX OTIOKEHUI.
B PT pazpabotana «IIporpammMa OIeHKH MEpCIIEKTHB HE(TETa30HOCHOCTH CIIAHIEBBIX H UM
1o100HBIX oTiOXKeHUi PT»

YBenuuenue pecypcoB YB PT
(14,6 Mapa 1)

3.3. OcBoeHne pecypcoB IUIOTHBIX ITOPO Pa3pe3oB JCBOHA M KapOOHa Ha pa3padaThIBaEMBIX
Y BBISIBJICHHBIX MECTOPOXKICHUSIX

YBenuuenue pecypcos YB PT

3.4.BP® u PT co3nana Teopust BO30OHOBJICHUS YTIEBOAOPOAHBIX PECYPCOB
9KCIUTYaTUPYEMBIX MECTOPOXKICHUH 32 cYET MOANUTKH HePTIHBIX MECTOPOKICHHIA
0CaJIOYHOTO YeXJIa YIIICBOIOPOIAMHE 0 CKPBITHIM TPEIIMHAM U pa3jioMaM U3 TIIyOWH HeJlp
3eMJiIM 3a cueT Jierazaluy Hesip.

Heobxoanmo npoOypuTs Ha
MuHHHOAEBCKON TII01a 1
Pomamxunckoro
MECTOPOJKICHHS CIICIIHATBHYTO
CKBQ)KUHY C LEIbIO
0IpoOOBaHMS JUTS TIOJTyICHHS
rryOnHHBIX YB 1 cocTaBuTh
IpOrpamMMmy.

3.5. i3BiedeHne yroibHOr0 METaHa U3 YIIICHOCHBIX OTJIOXKCHHH HIKHEro KapooHa. B
JIANTbHEeHIIIeM HEOOXO0JMMO COCTaBUTh [IporpaMMy OIIEHKH TEPCIIEKTUB 3BJICUCHUS
YrOJIBHOTO METaHa U3 3aJIe)Kell HIKHEro KapOoHa ¢ IOMOIIBIO MOA3EMHOM ra3u(uKaumn
yTriel ¢ qabHeHITM UCTIOTb30BAaHUEM BBIICISIEMOTO TETIa I TEPMHISCKON TOOBIIH
He(TH U3 OTJIOKEHHI HIDKHETOo U cpenHero kapoona PT.

VBennuenue pecypcoB YB PT

Tabn. 1. Ilomenyuan yeenuvenus 3anacos ¥YB u 006wisnvix 6osmoscnocmeti nedp 6 PT (¢ nosuyuu cogpemeHnvix 3Hanuil)

WA GEORESOURCES www.geors.ru




I'EOPECYPCBI/GEORESOURCES

Takum 00pa3zoM, B HOBOII IapajurMe pa3BUTUs Hedrera-
30BOro komiuiekca Poccun HeoOXxoaumo:

1. O003HaUUTD KPYIHEHILIIE MECTOPOXKICHUS B KAYECTBE
MepBOOYEPEIHBIX IIesicH (Ha menbde u OOIbIINX NTyOnHAX
MOpSI, a TaKKe HEU3yUEHHBIX TEPPUTOPUAX CYIIH: Ha Iep-
BBIX — HaUMHAs C TOUCKOB M Pa3BEKH, BTOPHIX — Ha TIO3HEH
U TIOCTIHO3HEH CTa UK Pa3padoTKH).

2. Towuck, pa3Beaky u pa3pabOTKy MEJIKHUX MECTOPOXK-
JICHUW CYUTAaTh OCHOBHOM 3ajadeil mocje KpyNHEHIIUX
MECTOPOKICHUM.

3. HeTpaaunMOHHBIE MECTOPOXKICHUS TOJKHBI CTaTh
00bEeKTaMH ITOUCKA, Pa3BEIKN, HAYYHBIX HCCIEAOBAHUI 10 UX
pa3paboTKe ¥ MPOBEACHHIO OMBITHO-IIPOMBIIIICHHBIX Pa0OT.

4. Cunurtarh NPUOPUTETHBIM HANpaBICHUEM peaTu3aliuu
HOBOH HapajuTMbl COBEPUICHCTBOBAHUS METOJOB I'€OJIOT0-
(bU3HYECKUX MCCIIeIOBAaHUHN IIPOLECCOB HE()TEBBITECHEHUS U
MIPUMEHEHNUS HOBeHmuX (MHHOBaMOHHBIX) MYH, HapaBHe ¢
MIPUOPUTETHBIM BHEAPEHUEM TUAPOJMHAMUYECKUX METOOB
BO3JCICTBUS HA 3aJIE€XKb.
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5. BKJIIo4nTh B Mapagurmy yriyoJgeHHbIE HCCIIEIOBAHHS
POJTH KPUCTAJUTHYECKOTO (DYHIaMEHTA B MTOAMUTKE HETIHBIX,
ra30BbIX U ra30HEPTSHBIX MECTOPOXKICHHH 0CAJIOYHOTO YexJia
youHHbIME Y B Henp 3emutn.
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Short communication

The experience of rational development of hydrocarbon resources
in the Earth’s interior used in the new paradigm of Academician A.E. Kontorovich —
the development of oil and gas complex of Russia

R.Kh. Muslimov

Kazan (Volga region) Federal University, Kazan, Russian Federation
E-mail: davkaeva@mail.ru

Abstract. The Republic of Tatarstan has accumulated
vast experience in the exploration and development of oil
fields of various ranks — from small and smallest to giant
and supergiant. Approaches for the rational development of
various groups and categories of deposits have been found.
The most effective methods of prospecting, exploration
and additional exploration of oil fields, the most advanced
hydrodynamic methods of developing fields with active and
hard-to-recover reserves, including those at the late and post-
late stages of development, have been worked out. Methods of
enhanced oil recovery have found wide application for various
geological and physical conditions, including the extraction
of residual reserves from long-term exploited fields. A great
deal of experience has been accumulated in the development
of complex small fields with hard-to-recover oil reserves.

Research work is underway to find effective methods
for the development of unconventional oil deposits (high-
viscosity, ultra-high-viscosity oils and natural bitumen, in
shale and similar deposits), to study the phenomenon of
replenishment of sedimentary cover deposits with deep
hydrocarbons through the crystalline basement.

This experience of advanced development of the republic
helps in the formation of the principles of a new paradigm for
the development of the oil and gas industry.

Keywords: paradigm, rational field development, hard-to-
recover oil reserves, unconventional oil, enhanced oil recovery
methods, hydrocarbons, fuel and energy complex
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O HOBOH MAPAJIUTME PA3BUTHA HE®TETA30BOH I'EOJIOTHU:

BHAEHUE BELVIIHUX YYEHBIX VIIK 553.98

Kparkoe coobuienne DOI: https://doi.org/10.18599/grs.2020.S1.10-14

IHerpoduszuka u napagurmbl HeTErasoBoil reoJIOruu

A.M. Xumpos®, E.M. Jlanunosa, U.H. Konosanosa, M.H. Ilonosa

Hncmumym npobnem negpmu u easa PAH, Mockea, Poccus

PaccMOTpeHbl OCHOBHBIE MOJOKEHUS CIOKUBILEICS COBPEMEHHON MapaJurMbl MOMCKOB, Pa3BEIKU U 00BN
YIJIEBOIOPOJIOB, OCHOBOI KOTOPOI! SIBNISIIOTCS TIeTpodu3Kka U celicMopasBesika. IToka3aHo, uTo B ee paMKaxX BO3MOXKHO
NPUMEHEHHUE JTIOOBIX HOBBIX HAEH O CTPOSHHUH IPUPOJIHBIX PE3EPBYaPOB, MPOUCXOKICHUH U MUTPALIUH YIIICBOAOPO/IOB.

OTa nmapagurma o3BoJIUT NEPEHTH K IIOATOTOBKE KaeCTBEHHO HOBOIT CHIPhEBOIT 6a3bl HE(TEra30BOr0 KOMILIEKCA 32
CUET OTKPBITHUS M pa3pabOTKH 3ajiexell yrieBo10po0B B HAMTyUIINX MPUPOAHBIX pe3epByapax ¢ HAMITyUIIIMH TIeTPo-
(hU3NUECKUMH TApaMETPaMHU, BBICOKOI MIIOTHOCTBIO 3aI1aCOB JIETKOH HE()TH ¥ ra3a, ¢ BEICOKMMHU 1e0MTaMH CKBayKHH.

HoBble BbICOKOpeHTa0EbHbIE 3aI€XKH YITIEBOAOPOIOB Oy/yT OTKPBITHI B palOHAX C Pa3BUTOH HHPPACTPYKTYPOIi,
IIIABHBIM 00pPa30M, B U3BECTHBIX HE()TEra30HOCHBIX MPOBUHIIMIX.

KiroueBhblie ¢/10Ba: BEPOATHOCTh CyLIECTBOBAHHS 3aJI€XKH1, IPUPOHBIH pe3epByap, JTOBYLIKa, (GIIOHI0YNOP, HOM-
CUYETHBIC ITAPAMETPbI KOJIIEKTOPOB, MPUHINI AU((EPEHIINANBHOTO YIaBIUBAHU

st untupoBanumst: XutpoB A.M., [lanunosa E.M., Konosanosa 1.H., TTonosa M.H. (2020). [Terpo¢usuka u napa-
JIUrMel HeTerazoBoii reonorui. [ eopecypcnt, Cneussinyck, ¢. 10—14. DOI: https://doi.org/10.18599/grs.2020.S1.10-14

B poccuiickoM reosoruyeckoM Hay4HOM COOOIIECTBE
CYIIECTBYET HECKOJBKO MapagurM pPa3BUTHUS ChIPbEBOI
0a3bl HepTErazoBOro KOMIUIEKCA CTPaHbl, UCXOMSIIUX M3
HE BCErja COBMAJAIOUIMX TOYEK 3PEHHsI aBTOPOB 110 HEKO-
TOPBIM BaKHEHIIMM TOJIOKEHHUSIM COBPEeMEHHOW Hedrera-
30BOii reosiornu. Hanbosiee M3BECTHBIM JIMCKYCCHOHHBIM,
CHOPHBIM TIOJIOKEHHEM SIBIISICTCSI IPOUCXOKACHNUE HEPTH
W rasza — OpraHM4ecKkoe Wi Heopranudyeckoe. Hexkoropeie
ABTOPBI [TOJIATAIOT, YTO MPOUCXOKICHIE HEPTH MOXKET OBITh
CMEIIaHHbIM.

Kazasioch Obl, OT pelieHus BOpoca 0 MPOUCXOKICHUH
HedTH M ra3a 3aBHCHT Jit00as mapanurma HedrerasoBoi
TCOJIOTHH, BEllb 3TO 0Aa30BbIH, CTAPTOBBIA AJIEMEHT JIFOOOU
KOHLICNITYyaJIbHOM CXEMBl, TEOPUH, BOILIOLLEHHOM B CUCTEME
MOHSTHI, METOJIOB HCCIIEZIOBAHUH 1 TIOJTy4aeMbIX PE3Y/IbTaToB
MTOMCKOB, Pa3BEJIKU U JJOOBIYH YITIeBoA0poa0B. Ho coBpemeH-
Hasl CIIOKHBIIASICS CTA/IMITHOCTB T'€0JIOrOpa3BeIOYHBIX padoT
Ha He(Th W Ta3 omMpaercsi, B OCHOBHOM, Ha JIOCTH)KCHHS
neTpoU3UKH U TIOMCKOBOW re0(H3UKH, CEHCMOPa3BE/IKH B
MIEpBYIO oYepe/ib, U (PaKTHYECKH UTHOPUPYET BOIIPOCHI IPO-
UCXOXKIeHHsI He(DTH, OCTaBIIsIsl X O€3 pelieHHMsI.

Jlyist TOMCKOBBIX paboT 3TO BO3MOXKHO W OIPaBJaHHO,
MOCKOJIBKY TMOKa TOJIbKO MEeTpodu3nKa BOOOIIEe, U Celic-
MOpa3Be/Ika B YaCTHOCTH, PEaJbHO MOXET NPEA0CTaBUTh
YHCJICHHBIC OLICHKU HAJIS)KHOCTH CTPYKTYP, IIOJI'OTaBIBAC-
MBIX K TyOokoMy OypeHuto. Baxkneiim nH(pOopMaTuBHBIM
apaMeTpOM 371€Ch BBICTYIAET BEPOSITHOCTD CYILIECTBOBAHUSI
cTpyktyphl (P), Kak NMpaBuiio, aHTUKIMHAILHOM. JIpyrue
MeTo/ibl (a9po(hOoTOCHhEMKa, KOCMOCHhEMKA, IPaBUMarHUTOpas-
BeJIKa, TCOXUMHYECKUE ChbEMKH, THHOBAIIMOHHBIE TEXHOJIOT UK
U JIp.) OOBIYHO HE UMEIOT PELIAIOIIETo 3HAYSHNUS TIPH BEIOOpE
MIOMCKOBBIX 00BEKTOB 110]1 OypeHHe.

" Omeemcemeennuiii asmop: Anexceti Muxaiinosuy Xumpos
E-mail: ahitrov@ipng.ru

© 2020 Komnnexktus aBTOpoB
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B 00mmx ueprax coBpeMeHHasi KOHIIENTYyajJbHas cxema
(mapaaurma) HOMCKOBOW He(pTera3o0Boi re0JIOrHH MOXKET OBITh
OMHCaHa CIETYIONUINM BbIPAaKEHUEM:

P=P-P PP,
rae P, — BEPOATHOCTH CyIIeCTBOBaHMSA 3anexku, P, — Bepo-
SATHOCTb CYLIECTBOBaHUS CTPYKTYpbI ((DaKTHUECKH OTO-
KIECTBIACMOH C JIOBYNIKO#), P — BEpOATHOCTH HamMuust
KOJIJIEKTOPA B POTHO3UPYEMOH JioBy1lKe, P ¢ — BEPOATHOCTD
Hanuuusi Qurongoynopa (MOKPBIIKH) HaJl KOJUIEKTOPOM,
P, — BEpOATHOCTH MPHUCYTCTBUSA MCTOYHMKA HE(TH W raza
(HedTemaTeprHCKas TONIIA WIH JPYTOH HCTOYHUK, HAITPUMED
HEOPTraHUYECKHUIN).

Ora (popmyra oOIICH3BECTHA U MPEIICTABICHA KaK B OT-
€UeCTBEHHOII HayyHOH JIUTEepaType, Tak U B 3anaaHoii (Rose,
2012). ABTopckue OTIHYHUSA B €€ TPAKTOBKAX CBSI3aHBI C
HECKOJIBKO Pa3HBIM MOHHMAHUEM CMBIC]IA HCIIOJIb3YEMBIX
COMHOXMHTENEH, HalpUMep, C TeM, KaK OMpeeIUTh BEpOsT-
HOCTH CYIIECTBOBAaHUS KOJJICKTOPOB U (IIFOMI0YIOPOB, HITH
KaKOBa BEPOATHOCTb 3aIIOJTHEHHOCTH JIOBYIIKH TIO/1 3aMOK.

Hanuvune konaekTtopos, Guion10ynopoB HaJi HAMHU, CTPYK-
TYpbI (JIOBYILIKM) U MCTOYHHMKA YIIEBOJOPOJOB PacCMaTpH-
BAIOTCSl B KAYE€CTBE HEOOXOANMBIX YCIOBHH CYIIECTBOBAHUS
3aJIe)K1, ¥ OTHOBPEMEHHO B KaUueCTBE HE3aBUCUMBIX, HECBSI-
3aHHBIX MEX]Y COOOH COOBITHI B COOTBETCTBUH C TEOPHEH
BEPOATHOCTEH. DTO SABISACTCS OYEBUAHBIM CIEICTBHEM U3
AQHTUKIIMHAJIBHOM TEOPHH, KOTOPas, B CBOIO OYepe/ib, CIIETyeT
13 Toro (akTa, YTo He(Th U ra3 B 3MHOM KOpe, B TOM YKCIIC B
MOPAax U ITyCTOTAaX 0CaJ0YHOTO YeXJIa, JIerde I1acTOBOM BOJIBL.

JIOCTOMHCTBO ATOW CIOXKUBIIEHCSA MapaJurMbl B TOM,
YTO JIaHHBIE COBPEMEHHOM eTPOPH3UKH, BKIFOYAst KAPOTAK
U TIOJIEBYIO Te€O(H3HKY, MOT'YT OBITh HCIIOIBE30BaHbI KaK JJIsI
MOJICYETa 3allacoB MECTOPOXKACHUN U PECypCoOB YITIEBOIO-
POZOB JIOKATIBHBIX CTPYKTYP, TaK U JUIS OLIEHOK HaJIe)KHOCTH
TOJTy4aeMbIX PE3YIBTaTOB (BeposTHOCTEH P 1 P ).

Ho, eciu BBINOTHUTH 3Ty ONEpPALMIO TIIATEIBHO, TO
MIPUXOIUTCS TIPU3HATh, YTO YAaCTO HEKOTOPHIC MOACUYETHBIE



HeTpO(bI/BI/IKa " mapaaurmMbl HCCI)TGI‘ZBOBOff/I TCOJIOTUH

mapaMeTphl ONPEAETUTh HEBO3MOKHO HM 0 KepHY, HU 10
KapoTaxy, HU 110 ceiicMopasBenke. X nmpuxonurcs npu-
HUMaTh — (PAaKTUYECKH Ha3Ha4YaTh 3KCIEPTHO, OOBIYHO IO
AQHAJIOTUU C OTKPBITHIMH MecCTOpOoXAeHUsIMHU. [Ipuxoaurcs
MIPUHUMATH SKCTIIEPTHO U MHOTHE NPOMEKYTOUHBIE ITapame-
TPBI IPY BbiuKMcIeHun P u P .

Kpome Toro, ecTb 0CHOBaHHUSI I10OJIaTaTh, YTO BEPOSATHOCTH
HaIIMYKs CTPYKTYP, KOJIeKTopoB U (uronnoynopos (P, P u
P,) —5T0 Ha caMOM Jiesie B3aHMO3aBHCHMbIC BETHINHBI.

[TocnenHee oueBUAHO, HAITPUMED, B pUPOBBIX 00bEKTAX
U JENBTOBBIX TEPPUTEHHBIX pe3epByapax (HO HE TOJBKO B
HUX), TAe caM pud unu 6ap oOpa3yroT aHTUKIMHAIbHbBIE
CTPYKTYPBI, KOJUIEKTOPBI HAXOAATCS B caMoM pude Hiu
Oape, WK B CTPYKTypax OOJEKaHUs, TEHETHYECKU C HUMH
CBSA3aHHBIX.

BepositHocTh Hanmuust utonioynopa (P ) 00pasyroiiero
3aMKHYTBIH KOHTYp IO KPOBJIE KOJUIEKTOPA, TAKKE MOXKET
OBITH CBsI3aHA C MapaMeTPaMU JOKAJIbHBIX CTPYKTYp U Iepe-
KPBIBAIOIIMX KOJIEKTOP TOJIIT C TPOMEKYTOYHBIMU CBOHCTBA-
MH, COTTIACHO TEOPHUH TPEXCIOMHBIX TPUPOTHBIX PE3EPBYapOB,
pazButoit B 1980—1990 rr. rpynmoil ucciaemopareneit momu
pyxoBonctBoM B.JI. Unbsuna (Unsus u ap., 1982).

Becbma BO3MOXKHO, YTO Ja)ke HAJIUYHE HMCTOYHHKOB
yraesonoponos (P, ) cBs3aHO ¢ ApyrMMH mapaMeTpamu,
YYHUTBIBAEMBIMH CIIOKHUBIICHCS COBPEMEHHON MapajnrMoi,
HarpHuMep, eclii CYUTaTh, YTO HeTeMAaTEePUHCKUE TOJIIIH,
npouieae HeTIHOE UM F'a30BOE OKHO, — ATO COZIEPIKAIIINE
OpraHMKy TOJIIIM 3aloJHeHHsT BONMM3u pudoB. M MoxHO
MIPETIONIOKHTh, 4TO pr(bI 00pa30BaHbI HAJ| PA3JIOMAMH 3eM-
HOM KOpbI, U UMEHHO Pa3JIoMbl 00€CIIEYHBAIOT MIOCTYILICHUE
YIJIEBOJIOPO/IOB U3 MAaHTHU.

Heo6xonumo nUIIb MOCTApaThCsl OLIEHUTHh HAJEKHOCTD
(BEpOATHOCTH) JIOOOH M3 BBIABHUTAEMBIX THIIOTE3, NPUYEM
YHCJICHHO, YTO OOBIYHO OYCHB HETPOCTO.

Benp MBI Bcera 4ero-to He 3HaeéM MJIHM YTO-TO HE y4H-
THIBa€M, HallpUMep, NOTPEIIHOCTH MOJCYETa 3alacoB U
PEeCypCoB, WM BO3MOXXHOCTH MHUTPALUU YTICBOAOPOIOB B
TEXHUYECKOE BPEMs M3 HEOTKPBITHIX MOKa ONMKANUIINX IO
Jlarepaliy 3ajexei, WM U3 HEBCKPBITHIX OypeHHeM 3ajiexnei
Ha OoJpLIMX MIyOWHAx, Win BooOIIe U3 (yHIAMEHTa, WIIH
JlaXKe U3 MaHTUU. B 3T0i1 CBsA3M aKTyasibHbI U BECbMa BECOMBI
uaen P.X. Mycnumosa (Mycnumos, 2019).

B u3yueHuu 3TUX 110Ka HEU3BECTHBIX CBA3CH MEXIy Na-
paMeTpamMu IPUPOAHBIX PE3epPBYyapoB HEPTH U ra3a KpoeTcs
KOJIOCCAJIbHBIN Pe3epB AAJIbHEHUIIET0 pa3BUTHSI CIIOKUBILIEHCS
MapagurMbl ¥ €€ MPaKTUYECKOTO MTPUMEHEHHUS.

HexoTopble nmapaaurmbl pa3BuTHs HeTerazoBou reo-
JIOTHH UCXOJAT U3 OTPAaHIYCHHBIX, MM TIOYTH HCUEPIIaHHBIX
BO3MOKHOCTEH BOCTIPOM3BOJICTBA CHIPHEBON 0a3bI B U3BECT-
HBIX HE()TEra30HOCHBIX MIPOBUHIMSX U paiioHaX.

Ceronns, kak 1 30 1eT Ha3a1, OIIEHKHU 3aI1acOB M PECYPCOB
OIUPAIOTCS Ha JIaHHbIE CeficMOpa3BeKK H/Win OypeHus TIpH
nojicyere Iwiomaae, 3GHEKTUBHBIX TOJIIUH 3aJIeKEH, 1M0-
PHUCTOCTH U HACHIIIEHHOCTH KOJUIEKTOPOB. KOHEYHO, METOBI
OTIpeIeNeHus TIOICYETHBIX TapaMeTPOB 3a 3TO BPeMs CTalU
OoJiee TOYHBIMH U HAJISKHBIMH, HO IIPUHIUITHAILHO OHH HE
M3MEHWINCH. JITHHBI BOJIH, IPUMEHSIEMBIE B CeiicMOpa3Be/-
Ke, TO-IIPEeKHEMY OOBIYHO COCTABJISIIOT BEJIMYMHBI HOPSIKA
50-100 M, a motoMy ceficmMopa3Benka (B ToM uucie 3D), u
CEerojIHsl, He BCET/Ia MOXKET 3aKapTHPOBATh AHTUKIMHAIHU BbI-
COTOM TOPSIZIKA TIEPBBIX ICCATKOB METPOB.
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Ho ecnu B Takoil HekapTUpyeMoil (HEBHANMO) aHTH-
KJIUHAIU BeIcoTON 710 3050 M M muIomaapo B 1eCATKH WIN
Jla)ke B COTHHM KBAJPATHBIX KHJIOMETPOB €CTh NMPUPOTHBIN
pe3epByap, COCTOSAIINH U3 IIACTa — BBICOKOEMKOTO BBICOKO-
JIebUTHOTO KoyiekTopa TommuHoi 30—-50 M, 1 KOTOpHIi Ha-
XOJIMTCSI HEOCPEACTBEHHO MO/ HAJISKHBIM (DITFOHU0YIIOPOM,
TO TIJIOTHOCTh M3BJIEKAEMBIX PECYPCOB B JIOBYIIKAX TaKOTO
pe3epByapa MOXKET JOCTUTaTh | MJIH TOHH Ha KBaJpaTHBIN
kuiometp. Jl06aBUM K 3TOMY, YTO IUIOIIAH CCHCMUYECKOM
cpeMkH (1 2D, 1 3D) 00BIYHO BCeria OrpaHUueHBI KOHTYpaMu
JIUICH3UOHHBIX yYaCTKOB M HE MPEBBIIIAIOT NEPBBIX COTECH
KBaJPaTHBIX KUJIOMETpOB. [103TOMy KpyTHBIE TOBYIIKH ILIO-
113/1bI0 B COTHU KBAJIPATHBIX KMJIOMETPOB U OoJiee, U BOOO1Ie
JIOBYIIIKU, KOHTYPBI KOTOPBIX BBIXOAST 32 IUIOINAAN ChEMKH,
HE MOT'YT OBbITh 3aKapTHPOBAHBI U IOATOTOBJIEHBI K OypEeHUIO,
TaK Kak HE ONPEACIIIIOTCA UX THIPO3aMKH.

OcTaercs mosarath, 4To JOBYIIKH B TAKOM HAWIydIIEM
pe3epByape 1oka He MOT'YT OBbITh BBISIBJICHBI U TIOJITOTOBIICHBI
K Oypenwuro. [1nomaapb TUX JTOBYIIIEK MOYKET JOCTUTaTh COTEH
KBaJPaTHBIX KHJIOMETPOB, CIEA0BATEIbHO, U OTKPHIBAEMbIC
3aJIeKU MOT'YT OLIEHHBATHCS B IECATKU M COTHU MIJITHOHOB
TOHH 3aI1acoB, HECMOTPS Ha HEOOJBIINE BHICOTHI JIOBYIIEK.
Umncao Takux HEBBISBICHHBIX JIOBYIIEK, 0COOGHHO TaMm, T
HEeT HOBOW ceiicMopa3Benku 3D, MOXeT MPEBBICUTH YHCIIO
YK€ OMOUCKOBAaHHBIX.

B cBs3u ¢ 3TUM BO3HHKAET COMHEHHE — a MOTJIH JIH OBITHh
MIOJITOTOBJICHBI K OypEHUIO COBPEMEHHON cecMOopa3BeIKon
oTkpheITEIe Oosiee 50 net Hazan B Tumano-Ilevope u Bonro-
VYpane KpynHbIe 3aJIe’KH B IEBOHCKUX NECYaHUKAX TUIA Speru
(nedranas maxra), 3anagHoro Ta0yka, PomarikuHo u ip. Ha
MOMEHTHI UX OTKPBITHH ceficMopa3Beaku ee He 0bu10. 1o
BCEH BUAMMOCTH, 3TU MECTOPOXKJIEHUS COBPEMEHHOH Celic-
MOpPa3BeAKOW ObLIM ObI MPOIYIIEHBI, TOCKOJIBKY 3aMKHYTHIX
KOHTYPOB CTPYKTYP TOJIyYHTh Obl HE YIIAJIOCh.

CrnenoBaTenbHO, COBPEMEHHBIH KOMIIJIEKC I'€0JIOTO-
reo(U3NYECKUX METOJI0B, OTPAXKEHHBIH B JIEHCTBYIOLIEM
«[TonoxxeHnu 00 dTanax M CTAAUAX TEOJIOrOPa3BEIOUHBIX
pabot Ha He(Th U Ta3», HE BCETIa B COCTOSHUM 00CCIICUMTh
MOJITOTOBKY K OyPEHHUIO M KapTUPOBAHNE KPYIHBIX JIOBYIIEK
(3astexeit) ¢ BbICOKOI()(hEKTUBHBIMH PECYPCAMU U 3allacaMu.

Termepb MOXHO MOTBITATHCSI OTBETUTH HAa BOMPOC, a I7e
e, B KAKUX OTIIOKCHUAX U pailoHaX HaXOAATCS 3TH BBICOKO-
peHTabenbHbIe, TOKa HEM3BECTHBIC 3aJICKN 7

C Hame#d TOYKM 3peHusi, 3TO TaK Ha3bIBaeMbIE CTapble
JTIOOBIUHBIE palOHbI, HAIPUMEP HEAOM3yUEHHBIC 30HBI He-
¢rerazonakorienuss Bonro-Ypana u Tumano-Iledopsr.
[TepcrieKTHBHBIME 00BEKTAMH 3/1ECh SIBIISIOTCS KAK PUQBL, TaK
1 BBICOKOEMKHE IIECYaHHUKH MTaJIe03051, €CIIN HETTOCPEICTBEHHO
HaJl HUIMH MOYKHO BBIJIJIUTD U MIPOCIEIUTh (MIOUI0YIIOPHI.
B sTHX palioHax IIaHChl HA YCIEIIHOE IPUMEHEHUE COBpE-
MEHHOI CeliCMOpa3BeJKU MaKCUMaJbHbl, II0CKOJIbKY 3ECh
BO3MOKHA TIATeNbHAs MPHUBSI3KA OTPAKAIONINX TOPH3OHTOB
K BHOBB BBIJICJICHHBIM 3JIEMEHTaM IPUPOTHBIX PE3EPBYapoOB
10 TAaHHBIM MTPOOYPEHHBIX CKBAXKHH.

B Tumano-Ileuopckoil NpoOBUHIUY €CTh OTIIMYHBIN IIPU-
Mep oAroToBKH nopsiaka 100 MITH TOHH U3BJIEKaEMBIX BBICO-
KO3 PEKTUBHBIX 3a11acoB HEPTH B pudax BEPXHEro JIEBOHA
PSLIIOM C U3BECTHBIM U IaBHO pa3pabarbiBaeMbIM Boseiickum
MecropoxeHneM. Ha iunensuonsom yuactke JIYKOMJI-
Komu B JleHucoBcKo# BriaanHe BHIMOIHEHO 32 10 jieT 0Kosio
2,5 ThIC. KB. KM ceficmMopasBeaku 3D, co3maH cymnepkyo, 3a

HAYUHO-TEXHVHECKU XKYPHAN

www.geors.ru | ELPECYPCHI




'EOPECYPCbI/GEORESOURCES

CUET Yero U 00ecCIeYyeHO OTKPBITHE HECKOJIbKHX MECTOPOXK-
JeHnd B pU(OBBIX aHTUKIMHAISAX. OTMETHM, 4TO JAHHBIE
cTapoii celicMopassenky 2D He M03BOIISUTN TOATOTOBUTS K Oy-
penuto puoBbie CTPYKTYpBIL, 1 Ha Hayasio 2000-x rofoB ObuIn
pa3HBIe MHEHUS O TepcrekTuBax y4yactka (Omonees, 2017).

CXonHbIe SBIEHUS, CBA3AHHBIE C POCTOM BO3MOXKHOCTEH
neTpoU3UKH U ceiicMopa3BeKH, HAOJIIOAIOTCSl CErOIHS 1
B JIPyTUX He()TEra30HOCHBIX IIPOBUHIIMSAX CTPAHBI.

3a nocnenuue 10 yeT Hamm HeTSIHbIC KOMIAHUNA MEI-
JICHHO, HO TIOCJIE/IOBATEIbHO HAPAIMBAIOT 00BEMbI BHICOKO-
pasperaronieii ceiicmopaspenku 3D, uto mo3BossieT Oosee
HAJICXKHO TOTOBUTH K OyPEHHIO 00BEKThI BHICOTOM B IECATKU
MeTpoB. IMEHHO cpean 3TUX 0OBEKTOB 1 HY>KHO HCKATh BBICO-
KOZICOUTHBIE BHICOKOEMKHE ITPUPOIHBIE PE3EPBYaphl OONIBIION
TUIOINAAN M KPYITHBIE 3aJI€KH B HUX. DTO €CTECTBEHHBIHN X0/
COOBITHH, CBSI3aHHBIN C pealIbHON TEXHOJIOTHYECKOH peBo-
JIOLMeH B reou3mKe.

Pa3BuTuio cioxuBineics (meTpodpusnuueckoil) mapa-
JIUTMBI MOXKET TOCJIY)XXUTh U HOBasi TPAKTOBKA IOYTH 3a-
OBITOr0 M (PaKTUYECKH HE MCIOJIb3YEeMOIr0 HU B HayKe, HU
B MPAKTHUKE MPUHIUNA TUDPEpeHIINaTbHOTO YIIaBINBaAHMS
YIJIEBOIOPO/IOB.

OTOT NPUHLIUI, KaK H3BECTHO, 3aKJIFOUAeTCs B TOM, YTO B
OIM3KO PaCTIONIOKEHHBIX, CXOAHBIX IT0 CTPOCHHUIO JIOBYIIIKAX,
00pa30BaHHKIX, HAITPUMEP, B IIPeAeIax OAHOTO MPUPOAHOTO
pe3epByapa, BBEpX IO BOCCTAHMIO IJIACTOB-KOJIJICKTOPOB
U C yMEHbBIIEHHUEM IITyOMHBI MX 3ajJeraHus, HabIomaercs
YBEJIMYEHHUE TUIOTHOCTH YIIIEBOJOPOIOB, HHOT/IA OT Ta30B 110
O6uTyMOB. /1151 TOTO, 4TOOBI XOTSI OBI IPEINONIOKHUTH CITPABEI-
JIMBOCTb NPUHIHIIA JU((DEpeHIIMATLHOTO YIaBIMBAHUS H BO3-
MOYXHOCTh €TI0 IOBCEMECTHOTO HCITOIb30BAaHUS, JOCTAaTOUYHO
B3IJISIHYTh Ha CXeMaTHYHYIO KapTy JII000i He(Tera3oHOCHOM
npoBuHiKu Mupa. Tak, B 3anagHoit Cubupu, BKio4das ee
AKBaTOPHUAJIbHYIO YacTh, B CEBEPHBIX 30HaX HE(TEra3oHaKo-
TUICHUS] HAXOASATCSA, B OCHOBHOM, Ta30BbI€ MECTOPOXKICHHUS,
I0KHEee — He()Tera3oKoH/ICHCaTHbIe, B ITUPOTHOM [Ipro0be —
yke He()TsIHbIE, 2 HA CAMOM FOT'e IIPOBUHIMY — 3AJI)KH C el
6onee TsokenbiMu HeTsiMU. Ha ceBepe Tumano-Iledopckoit
MPOBUHINHU (BKJIIOUAs €€ aKBaTOPHAIbHYIO YaCTh) TAKKE
HabmogaeTcs mpeolnagaHre ra30BbIX U Fa30KOHCHCATHBIX
MECTOPOXKICHHUI B CeBepoO-3alaHbIX paiioHax, u mpeoodna-
JlaHue He(TIHBIX MECTOPOXKICHHUI I0)KHEE, BIUIOTh 10 LEH-
TpaJIbHBIX PallOHOB IPOBUHIMY. B camMoli 10’KHON YacTH Ipo-
BUHIIMH JICHCTBUE 9TOTO IPUHIIMIIA BUHO B HANIPABJICHUHU OT
ByKTBUIBCKOTO YHUKAJIBHOTO HE(PTEra30K0AeHCATHOTO MECTO-
POXIEHHS (B OCHOBHOM T'a3), 10 SIperckoro MecTopoKIeHUs
TspKesnoi Hedru. CripaBeuB npuHIUT JU(GEepeHINATLHOTO
YIaBIUBAHUA U B TIPE/IENax OTJACIbHBIX TEeKTOHMYECKUX dJie-
MEHTOB, U JIayKe IPYIII JIOKAJIbHBIX 00beKTOB. Tak, B mpeesnax
Konsunckoro merasana Tumano-Ileyopckoit mpoBHHINHN €
ceBepa Ha Ior ra3oBble M HE()TEra30KOHCHCATHBIE 3aJIeKH
CMEHSIOTCSI He(DTSHBIMU.

H.W. Huxonos emie B 1983 rony npencraBui npumep 3a-
KOHOMEPHOTO YBEJIMUESHHUSI IIOTHOCTH HE(TH T10 JIaTepaju C
ceBepa Ha IoT C YMEHbILEHUEM [TyOUHBI JUIsl 3aJIe)Kel B BepX-
HEMEePMCKHX MeCYaHuKax, 00pasyrolux rpyIiy HeOOoIbIINX
KyIIOJIOB B Ipezeiax XapbsIruHckoro u Boszelickoro mecro-
poxnennii (Komsuackuii merasan). To ke siBneHue HaOmro-
JIaeTCs U JUIsl BEPXHEIIEPMCKUX NIECYaHUKOB Ha JIeMbrocKoH
rpyIime MeCTOPOXJeHH ¢ Oosiee TsHKEeIbIMU HePTIMU B
Wxwma-Ileqopcekoii Bnaanne (Hukonos, I'onoBans, 1983).
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Mpsl nosiaraem, 4to NpuHOHUN JUdPepeHInaibHOro
yJaBIUBAHUS JIa€T CYLICCTBEHHbIE U3MEHEHUS B 0a30BBIX
MPEeICTAaBICHUAX O BO3MOKHOCTSIX NMPOTHO3A 3alexen
YIJIEBOAOPO/IOB, B YACTHOCTH JJISl IPOTHO3A U MTOMCKOB Je-
¢unuTHeIX Jerkux Hedreit. [Ipexae Bcero, 3TOT MPUHIKUI
Hen30e)KHO MPUBOAMT HAC K IPU3HAHHIO (paKTa MOJHOrO 3a-
MIOJTHEHUS BCEX MMEIOIINXCS JIOBYIIIEK 10 THAPO3aMKa (TOUKH
npocaynBaHus). Beap ecnm ycTaHOBIEHO, YTO IUIOTHOCTH
YIJIEBOJOPOIOB B IPUPOTHOM pe3epByape BO3pacTaeT OT
JIOBYIIKH K JIOBYIIIKE BBEPX 110 BOCCTAHMIO TOIOIIBHI (IO~
H0YIOPOB, TO OYCBUACH (PAKT ABMIKCHHUS 00JIee TAKEIBIX
YIJIEBOAOPOIOB Yepe3 THIPO3aMOK HMEHHO U3 IOJTHOCTHIO
3aII0THEHHOM JIOBYIIKH B TMIICOMETPUYECKH OOJIee BBICO-
Kyto noymky. CnenoBarensHo, Te3uc B.Jl. Unsuna np.
(UnbuH u 1p., 1982) 0 3an0IHEHHOCTH 70 THAPO3aMKa BCEX
JIOBYIIEK B Heprerazocoepkaiux KOMILIEKCAX MO/ Peru-
OHAJTBHBIMM UCTUHHBIMH MOKPBIMIKAMH MOJTBEPKIACTCS
NPUHIMIIOM AU((EpEeHIMATBHOTO YIaBIMBAHUS U IBHO €My
COOTBETCTBYET.

Hawm ke nmpeacTaBnisieTcsi, 4To IOJIHOCTHIO 3aII0JTHEHBI HE
TOJIBKO JIOBYIIKH O/l PETHOHAILHBIMU (IIOUI0yTIOpaMH, HO
U JIOBYIIKH T10]] 30HAJILHBIMU U JIOKaJIbHBIMH (IIFOUI0YTIOpa-
MH, €CJIM pa3Mephbl JJOBYIIEK ONPEIeATh 1o npasuiam B./[.
Wnpnaa (Unsun 1 ap., 1982) ¢ y4eToM TONIIUH JOXKHBIX
MOKPBILIEK (JIOKHBIX (IIIOMI0YIIOPOB) HAa KPUTHYECKOM
HampasieHUH. Torna BeposITHOCTh MPUCYTCTBUS MOIITHOTO
MCTOYHHKA YIJIEBOJIOPO/IOB B HE(PTEra30HOCHOM KOMILIEKCE,
TPUPOIHOM pe3epByape 1 ToByHIKe (P, ) MOXHO onpeenuTs,
HE pelast BOmpoca 0 MPOUCXOKAcHUH He(TH, haKTHISCKU
00X0/sI 3TOT AMCKYCCHOHHBIH Botpoc. Benmnunnaa PHr moxer
OBITh IPUHATA PABHOI €IMHUIIE, €CITH INIOTHOCTH YIJIEBOIO-
POZIOB B JIOBYIIKAX IPUPOAHOTO pe3epByapa N3MEHIIOTCS 1O
Jarepajgy B COOTBETCTBHUHU € NPUHIMIIOM nuddepeHunans-
HOTO yJaBJIUBaHUS, U IPU YCIOBUH, YTO pa3MepHI JIOBYIIEK
OIIpeJIesIeHbI [0 OTMETKaM MoAoIiB ¢irounnoymnopos (P ¢=1),
a He KOJIJICKTOPOB HAa KPUTHYECKOM HAIlPaBJICHUN.

Kocuemcst BkpaTIie MOMyIsIpHON CeTrogHs, TaK Ha3bIBa-
€MOH, CJIaHLIEBOM I1apaJurMbl UM CIIAHLIEBOU PEBOJIIOLUY.
Kazanoch Obl, BeposTHOCTH cyllecTBoBanus 3anexei (P,)
B CJIaHIaX Bcerna OJM3KH K eUHHUIIE, IOCKOJIBKY BCe 4 co-
MHOXKHUTEIIS TOXKe OJIn3Ku K Hed. Ho ¢ mo3unuii nerpodusuku
W Ta3oBas, U He(TsHAs CllaHlleBble peBoionnu B Poccuu
6eCCMBICICHHBI, T.K. IOACYETHBIE TapaMeTPHhl (IOPUCTOCTB,
3¢ dekTHBHBIC TONMIHHBI U KO3()(DUIIMEHThI U3BICUEHHS) IS
CIIAaHILIEBBIX 3aJIe)KeH M I 3aJeKel B BHICOKOEMKHUX IMPH-
POIHBIX pe3epByapax OTANYAIOTCS (KaXIblid MmapaMeTp) Ha
MOPAJOK, CIIETOBATENBHO, UX MIPOU3BEACHUS MIPH MOJICUETE
3armacoB — Ha JBa-TPU MOPAJKA, U HE B MOJb3Y CIIAHIIEBBIX
sanexeit (Jlanunosa u ap., 20196).

B Poccun HeT HEOOXOAMMOCTH paccMaTpHUBaTh CilaH-
L[EBYIO PEBOJIIOIMIO KaK CAMOCTOSTENbHYIO MapagurMy
He()Tera3oBoW reoJOTMU — HAIllM BaYKHEHINNE CIaHIICBBIC
HedTsiHbIe popmarn, OaKeHOBCKas 1 JOMaHUKOBAsI, BCEIJIA,
Ha JIF0OOM JINLIEH3UOHHOM Y4acTKe, IePEKPbIBAIOTCS 1/HITH
MOJICTUIIAIOTCS 00Jiee MEPCIEKTUBHBIMU, C TOUYKH 3PEHUS
nerpoduszuku, NpupoaHbIMU pe3epByapamu. [losromy
CJIaHIIEBBIC 3aJICXKH CIIEAYET PACCMaTPUBATh TOJIBKO KaK MO-
MyTHBIE U Malod(ddeKTHBHBIC B pazpadoTke. [Tonaraem, 4ro
cilaHueBbIX peBomtonuii B Poccun He cimyuntcs ([lanunosa
u ap., 2019a).
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BriBoabl

CoBpeMeHHasl CIIOXKHBILIASCS MapaJurMa MOUCKOB, pas-
BEJIKU 1 JJOOBIYH YIIICBOJIOPOIOB, OCHOBOH KOTOPOH SIBIISIETCSI
neTpou3rKa BooOIIe, U CEHCMOpa3Be/lka B YaCTHOCTH, T10
CYTH CBOEH OTKpBITA LIS MPUMEHEHHS B €€ paMKax JIFOObIX
HOBBIX UJIEH O IPOUCXOKICHUH YIIIEBOLOPOLOB, O CTPOCHUU
MPHUPOIHBIX PE3epPBYyapoOB, O HOBBIX METOAAX MOATOTOBKHU
00BEKTOB 110/l TOUCKOBOE OypeHHe.

CnoXuBIIasACS apa urma UMeeT KOJIOCCaTbHBIC PE3EPBEI
Pa3BUTHUSA 32 CUET M3YUCHMS TCHETHUYECKUX CBSI3EH MEXTy
neTpoU3NIECKUMHU CBOMCTBAMHU DIIEMEHTOB MPHUPOJIHBIX
pe3epByapoB ((1rona0yIIopoB, KOJUIEKTOPOB, IIACTOB C PO-
MEKyTOUHBIMHU CBOMCTBaMHM) C OTHON CTOPOHBI, U TEOMETPH-
YECKUMU IIapaMeTpaMu JIOBYILIEK, C APYTOM, a TAKKE U 33 CUET
MPUMEHEHUS] B NPAKTHKE NMpHHIHNA JuddepeHranIsHoro
YJIaBIMBAaHMS YITIEBOAOPOAOB.

B ycioBusX MeHsOIIENCS MUPOBON PBIHOYHOM KOHB-
IOHKTYPBI, U BBUJLy SIBHOW HU30BITOUHOCTH ChIPhEBOW 0a3bl
YIJIEBOJIOPOJIHOTO CHIPhsI KaK 110 HE(TH, TaK U 110 Tazy, 9Ta
nmapajurMa Mo3BOJHUT MEPEeHTH K MOATOTOBKE KauyeCTBEH-
HO HOBOIl CHIphEBOW 0a3bl HEPTETra30BOTO KOMILIEKCA 3a
CYET OTKPBITUSI M Pa3padOTKH 3alie’kell yIiaeBOJOPOIOB
B HAMJIYUYIIUX MPUPOIHBIX pe3epByapax ¢ HAUTYUIIUMHU
NeTpoPHU3MIECKUMH MTapaMeTPaMH, BBICOKOH IIIOTHOCTHIO
3aracoB JICTKOH He(TH U ra3a Ha 1 KB. KM M C BBICOKHMH
JIeOUTaMM CKBa)KHH.

HoBbic BBICOKOpPEHTAOCIBHBIC 3aJICKH IS JOOBIYH
YIIEBOAOPOAOB OyAyT OTKPBITHI B pailoHaX ¢ pa3BUTON HH-
(bpacTpyKTypoii, IIaBHBIM 00pa30M, B U3BECTHBIX HedrTera-
30HOCHBIX MPOBUHIMUAX M 30HaX He(TEra30HAKOIUICHHS Ha
CyllIe, 2 HOBBIC PaifOHBI U MIETb(bI OYyT UMETh TOAYNHEHHOE
3HAYCHHUE.

PduHaHCUpPOBaHHE

Mamepuan nodzomosnen 8 pamkax 6bINOIHEHUSI 20CY-
oapcmeennoeo 3adanus (mema «llpoenoz cocmosinus pe-
cypcroll bazvl Hegpmezazo06o2o komniexca Poccuu na ocnose
CUCTMEMHBIX UCCe008ANHUL NEPCREKMUB HePMe2a30HOCHOCIU
NPUPOOHBIX pe3epeyapos 6 KapOOHAMHBIX, MePPUSeHHbIX U
cnanyesvix popmayusix» Noe AAAA-A19-119030690047-6).
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Short communication

Petrophysics and paradigms of oil and gas geology

A.M. Khitrov*, E.M. Danilova, I.N. Konovalova, M.N. Popova

Oil and Gas Research Institute of the Russian Academy of Sciences, Moscow, Russian Federation

*Corresponding author: Aleksey M. Khitrov, e-mail: ahitrov@ipng.ru

Abstract. The main provisions of the current paradigm
of prospecting, exploration and production of hydrocarbons,
which are based on petrophysics and seismic exploration, are
considered. It is shown that within its framework it is possible
to apply any new ideas about the structure of natural reservoirs,
the origin and migration of hydrocarbons.

This paradigm will make it possible to move to the
preparation of a qualitatively new resource base of the oil
and gas complex through the discovery and development of

hydrocarbon deposits in the best natural reservoirs with the
best petrophysical parameters, high density of light oil and
gas reserves, and high well production rates.

New highly profitable hydrocarbon deposits will be
discovered in areas with developed infrastructure, mainly in
well-known oil and gas provinces.

Keywords: probability of reservoir existence, natural
reservoir, trap, impermeable rock, estimated reservoir
parameters, differential capture principle
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O HOBOH TAPAJIUTME PA3BHUTHA HEDTEITA3OBOH I'EQJIOT UU:
BHJIEHUE BEJJTVIIIUX YYEHBIX
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HakomuBIIHMiAcs K HACTOSIIIEMY MOMEHTY MaciiTab PHUCKOB, HEONPEJEICHHOCTEH, OMMO0K U KaTacTpod, CBA3aH-
HBIX C TIOUCKOM, Pa3BEAKOH M J0ObIUEH yIIeBOJOPO/IOB, 1eaeT HEOOXOAUMBIM IIEPEOCMBICIEHHE OCHOBOIIOIATAIOIIUX
npHHIMIOB HedrerasoBoro aena. [Tocie 70 ner yueOHOIM, NpaKTHUECKON U HAaydHO# paboThl B HETSIHON reonoruy,
pa3pabarbiBasi OCHOBBI re0(IIION0IMHAMUKN He()Tera30HaChIIIEHHBIX CHCTEM, aBTOP MPHUILEI K BEIBOAAM O HE0OXO0-
JUMOCTH pa3pabOTKH HOBOM NMapaaurmbl. [71aBHas aBTopckas He(TEreojgorndeckas mapajgurMa COCTOUT B TOM, 4YTO
3aJ1eKb HE(TH SBISETCS XKUBOH (UIIOMIONOPOAHOM CHCTEMOl, COCTOSIHIE U TTapaMeTphbl KOTOPOH CIIOCOOHBI OBICTPO
U3MCHATBHCS B HEMIPEPLIBHOM PEXUME IOJ )ICP'ICTBPICM NPUPOAHBIX U TEXHOICHHBIX (baKTOpOB B COOTBETCTBUHU C 3a-
KOHAMHM CITOHTAHHOM CaMOperyJsanuu. Bricka3biBaroTcst NPEJIONKEHUS U PEKOMEHAAIUN JUTS TPAMOTHOT'O YIIPAaBJICHUSA

TEXHOJIOTHYECKHUM MPOLIECCOM JI00BIUN HE(TH.
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Beenenue

B Teuenmne XIX—XX BekoB MpoUCXouiI0 OypHOE pa3Bu-
THE 110 MHOTHM acrekTam HeTerazoBoi HayKu U MPaKTHKH.
K xonnmy XX Beka HaKONWIHUCH CEPbE3HbIE MPOTHUBOPEUMS,
BBISIBUBILINE HEQJICKBATHOCTH CYILECTBYIOIINX MoJienei Hed-
TAHBIX MecTopokaeHuil. B XX Beke OOJIBIIMHCTBO yUCHBIX
MIPUACP’KUBAIIUCH OPraHUUECKOIT (0CaJ0UHO-MHUTPALIIOHHOIT)
TEOPUH IPOUCXOKICHUS HE(YTH, HO HEKOTOPBIE IIPOTUBOPEUHS
coxpansuinch. B XXI Beke nporuBopeunii craio dosbiie. B
HacTosiee BpeMsi B MUpe HacuuThiBaeTcs 6omnee 10 paziuu-
HBIX aBTOPUTETHBIX KOHLICTIII (Teopuii) HeTeoOpa3oBaHus,
BKJTIOUasi OMOCHEPHYI0, KOCMUYECKYIO | JIp.

IToutu Bce reonoru B XX Beke yBJICKaIUCh HeTemare-
PHHCKHUMU CBUTaMH. ABTOp U CaM B Ha4aJie CBOEH reoyioruye-
CKOI1 JIesITelIbHOCTH ObLT aKTUBHBIM CTOPOHHHKOM OpraHuye-
CKOH TeopuH MpoucxokaeHus Hetu. Ho MHOTOJICTHHI OITBIT
paboThl B HETEra30BOi Ie0JIOrUH IIPUBES aBTOPA K BHIBOIY
00 OrpaHUYCHHOW MPUMCHHUMOCTH KJIACCHYECKOH TCOPHH.
Kcraru, A. JleBopceH B KOHIIE MPOIUIOTO BEKa MPHUIIENT K
BBIBOJLY, YTO HE()TEMATEPHUHCKUE TOJIIM HUKAKOTO OTHOIIIE-
HUsSI K NPAKTHUKE [TOWCKOBO-Pa3BEJOUHBIX PA0OT HE MMEIOT.
On ytBepxnan: «/Ipobrnema npoucxodcoenus neghpmu u 2aza
mepsiem 6 KaKou-mo mepe c80e 3Hayenue 6 kavecmee 00513a-
MenbHOU NPeOnOCHLIKYU 01t HOCMAHOBKU NOUCKOBLIX pAOOM.
<...> Hem HeoOX0OUMOCmU UCKAMb 0COOble MAMEPUHCKUE
nopoder» (Jleopcen, 1970, c. 488).

Ceifuac aBTOp NpUAEPKUBACTCS MO3ULUHU, HE MPEATIO-
JIaTaroIICH MPUBEPIKCHHOCTH KaKOH-THO0 OTHOM KOHIICIIIHH
reresuca Hetu. Co3aaTh OOIIYIO TEOPUIO HAPTHIOTCHE3a,
MPUTOIHYIO JJIs1 JIFOOBIX T€0JIOTHYECKUX YCIOBUH, BUTUMO,
HeBO3MOXXHO. KaTareHernueckass CTaJUHHOCTh TOXKE HE
SIBJISIETCS] YHUBEpCAJbHON. AKazieMuKk AHApel AnexceeBuy

© 2020 H.IT. 3anuBanos

Tpodumyk yrBepxnan: «Huocnas epanuya 30Hbl He-
@dmeobpazosanus Q0NdCHA ObIMb NOHUICEHA 00 2IYOUHbBL
8000—10000 m. Bypenuem 2myOOKUX CK8AMCUH OOKA3AHO,
umo na dSmux 21younax neghmeobpazosanue NPOUCXOOUM He
MONLKO 8 YCI0BUAX Me30KamazeHnesd, HO U 8 YCI08UAX ANo-
Kkamaezenesa. Pacwupenue epanuy 3on nepmeobpazosanus
CONPOBOANCOAEMC CYUECMBEHHBIM POCOM NPOSHO3ZHOU
OYEHKU pecypcos y2ie6000podHo2o cuipbs» (Tpodumyk,
1997, c. 333).

PaszBurre HedTera3zoBoro jiena crajno OHOM U3 KIFOYEBBIX
3az1a4 yenoBeuectra. B mupe otkpsiTo 70 000 MecTopoxie-
Huii Hedry, u3 Hux 1000 kpynHbIX. 70 cTpaH B MUpEe UMEIOT
pa3BeJaHHbIe 3amackl HeTH, Oosiee 65 cTpaH OCYIIECTBIS-
10T 100619y HedTn Ha cBoei tepputopun. Ilo nanaeiM BP
Statistical Review of World Energy 2019, noka3anHbie 3amacbl
Hedtn B Mupe B 1998 rony cocrasmsuim 163, B 2008 rony —
213,4,aB 2018 rony — 247,1 musnapaos ToHH. M3 Toro xe
HCTOYHUKA CJICAYyeT, 4yTo 100bya Hedtu B Mupe ¢ 1985 mo
2018 rox mpu HEeNpepbIBHOM POCTe yBennuuiach ¢ 2791 no
4474 muH ToHH. B Poccun no6srda Hedtn Taroke pacrer. C
1998 1. mo 2018 r. ona yBenuumnack ¢ 304 10 563 MJIH TOHH
3a10J1 (BEPOSITHO, 9TH IIM(PPBI BKIIIOYAIOT HEPTH, T0OBIBAEMYIO
POCCHICKUMH HE(TSHBIMU KOMIIAHUSIMH 32 PYOEXKOM).

HeonpeneseHHocTH, pUCKH H KaTACTPOdbI
B COBpeMeHHOM Hed)Tera3oBoM jaeJjie (pa3peaka

U 100bIYA)

HakonuBuiniics K HACTOSIIEMY MOMEHTY MacmrTad
PHUCKOB, HEONPEACICHHOCTEH, OINOOK U KaracTpod, CBsi-
3aHHBIX C IOMCKOM, Pa3BEAKON U 100bIYEH YIIIEBOAOPOIOB,
JienaeT HeoOXOAMMBIM TIEPEOCMBICIICHHE OCHOBOIOJIATA0-
IIMX TPUHIUIIOB HEPTETa30BOTO Jea.

Habop ¢akTopoB, onpeaessiFonix HEOPEACICHHOCTA U
HICKH B IIPOTHO3€, PA3BEIKE U T0ObIYE He()TH, MOXKHO HATIISTHO

HAYUHO-TEXHVHECKU XKYPHAN

www.geors.ru | ELPECYPCHI




Hedte XXI Beka: HOBasi mapagurma

oricarh cleayome ycioBHoi hopmyioi (Zapivalov, 2019):
P=H+Y+T +T,+T,+T +T,+D+K+®+II,
rne H — dynnamenranpHas Hayka, U — yenoBeueckuil ax-
Top: mpodeccroHallu3M KaJpoB BCEX yPOBHEH, BKIIOUas
menemkmenrt; I', T',, T',, — reonoruyeckas, reousnveckas
u reorpaduueckas uapopmanus B nonHom ooveme; T, T, —
TEXHHMKa U TEXHOJIOTHUSI C yYETOM MHHOBAIIMOHHBIX METOJHK
U cucteM 3(pHeKTHBHOTO yHpaBieHUs! IPOU3BOACTBEHHBIMU
nporeccamu; O, K — sxosoruyeckue (HakTopbl, IPUPOIHBIC
katactpo(sr, @ — huHAHCOBBIC BOZMOXKHOCTH; [1 — monnTH-
yeckre (GakTopbl. B 3aBUCUMOCTH OT MEHSIIOLIUXCST 00CTO-
ATEJILCTB, HEKOTOPBIE U3 ATUX (PAKTOPOB MOTYT OKa3aThCs
onpezaessiromMu. Kaxaplii u3 HUX TpeOyeT 0OHOBIEHHOMN

napajurmol.

Ocoboe 3HaueHHe UMEIOT TeoNoro-reodusnyeckue hax-
TOpPbI U COOTBETCTBYIOLMI Hay4dHbIl IPOorHo3. B kauecrtse
IpUMepa IPOrHO3HO-TEONIOTHYECKHUX ITPOCYETOB MOYKHO YIIO-
MSIHYTb HOIBITKH OTKPBITHS «TUTAHTCKOT0» MECTOPOXKICHUSI
Myxiyk Ha niesnbde AJISICKH HElalIeKo OT MECTOPOXKICHHUSI
IIpanxo-beii. Pa3Benounas ckBaknHa CTOMMOCTBIO 1 MIIpa
JosutapoB Oblia mpodypena B 1983 1. Ho Ha miiyOune 2438 m
B [IPEIII0JIAraeMOM MPOAYKTHBHOM ILIACTE 0Ka3a1ach TOJIBKO
cosieHast Boia. «Mbl npasuivHo ebibpanu mecmo s Oype-
Hus, — ckasasl Pudapn bpeid, npe3naeHT 1ouepHeil KoMIaHuu
British Petroleum. — IIpocmo mot onozoanu na 30 muniuonos
nem» (https://vseonefti.ru/upstream/Mukluk-story.html).
EcrecTBeHHO, OBUTH HCIIOJIb30BaHbI BCE NMPOTHOCTUYECKUE
METO/IbI ¥ TEXHOJIOTUH KPYIHEHIeH HeQTIHOI KOMITaHUH —
British Petroleum.

[TokazaresbHBIM IIPUMEPOM JIPYTroro poja (hakTopoB — TeX-
HOJIOTHUECKUX OLIMOOK — MOXKET CIIY)KHUTh KpyIIHEiias aBa-
pust, mpomsorrenmas 20 anpens 2010 roga B MekcukaHCKOM
3anuBe Ha HedTsHOU 1uiardpopme Deepwater Horizon Ha
mectopoxeHnn Makonjo (kommnanus British Petroleum).
Oro ObL1a KpynHas dKoyioruueckas karacrpoda. Hedroro
OBLIIO 3aIUTO 75 THICAY KBaJPATHBIX KHJIOMETPOB (3BOHOBA,
2014). Komnanus British Petroleum nonecna yobiTkH HOpsiika
20 MiIpA 10ITapOB.

Onpe/ensonM MOMEHTOM B HE(TSHOU I'€0JI0r MU SIBJIsI-
eTcsl IMHAMUKA COCTOSIHUSI (DITFOMI0IIOPOAHON CHCTEMBI, 3a-
BHUCSIIIAst OT OOJIBIIIOTO YKCIa HeonpeaeaeHHocTeld. OcoOeHHO
3aMEeTHO 3TO mposBuwiIock B Uuauu (3anuBanos, [1aBios,
2005). Cyoup Paxa, Oyayun Mpe3uaeHTOM KpyITHEHIIEH He-
¢drsnoii komnanuu Mumuu (ONGC), oOparian Ha 3To ocodoe
BHUMaHUE: «Obpaszosanie, Mucpayus u HaKonieHue y2ie6o-
00p0008 MO2ym npomeKams No OeCYUCTEHHOM)Y MHOHCECTNEY
8apuanmMos, 4mo npusooUm K HeonpeoeieHHOCMAM U Heus-
OedCHOMY PUCKY 8 NOUCKOBO-PA36€00YHbIX pabomax. Bacnast
POb HAYKU 0 3emie cocmoum 8 mom, 4moobl CHU3UMb M
HeonpeodeneHHOCmU U npeodpazo6ams ux 6 nio00mMeopHbLe
603mooichocmuy (3anmuBanos, [1asnos, 2005).

[Tpeobnanaromiye B HACTOsIIIEE BPEMsI YUCICHHBIE U Jia-
OoparopHbIe METO/IbI MOJISTUPOBAHUS HE IAIOT BO3MOXKHOCTH
YBEPEHHOI'0 MporHo3a. B 3Toli cBA3U MOXXHO BCIIOMHUTb,
YTO MHOTHE allpHOPHBIC Ie0IOro-reopu3nuecKne MOACIH
0Ka3aJIMCh HECOCTOSTENbHBIMU Ha KoJIbCcKO# CBEpXIITyOOKOit
CKBayKUHE. I13BECTHBIN CLIELIMATIUCT 110 MATEMAaTUYECKOU CTa-
TUCTHKE 1 MofieupoBanuto npodeccop [xopak boke nucat:
«B cywnocmu, 6ce mooenu HenpasuibHul, HO HEKOMopble U3
Hux ovieaiom nonesuvimuy («All models are wrong but some
are usefuly) (Box, 1987). 310 xe yetko nmokaszan Csio-Xyu By
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(crapumit koncynsranT ExxonMobil): « Crusums ucmounux
HeonpeoeneHHOCMU MONCHO, COKPAMUB YUCL08ble OUUOKU U
OWUOKU MOOENUPOBAHUA HA OCHOBE 8bIOOPOUHBIX OAHHBIXY
(Xiao-Hui Wu, 2015).

ABTOp moJIaract, YTo IS MOJTYYCHUS JOCTOBEPHON HH-
(hopmaru He0OXOAMMO HATypHOE MOJICTUPOBAHUE.

Hexkotopbie H3BECTHBIC YUCHBIC M CIICIIUAIUCThI 00JIaaaIH
0C000i1 MHTYHIINEH, OCHOBAHHON Ha OOJIBIIOM ITpodeccu-
OHAJILHOM OIIBITE C OIOPOM Ha CTPATETHIO IITHPOKOTO I10-
ucka». B ux guciae MmoxHo Ha3Bath A.A. Tpodumyka, H.A.
Kanunauna, H.H. PocroBuega.

ABTOpCKI/Ie KOHI eI

[Mocune 70 et yueOHOM, MPaKTUYECKOH U HayuHO# paboThI
B HEe()TSHOU I'e0JIOrHH, pa3padaThiBas OCHOBBI re0(IFOHI0-
JUHAMUKH He(bTeFaSOHaCBIH_(eHHI)IX CHUCTEM, aBTOP MPUIIECIT K
BBIBOJIaM O HEOOXOIMMOCTH Pa3paOOTKH HOBOH MapaJIurMbl.

YrineBomopoasl BCTPEUarOTCsl MOBCEMECTHO U OyayT
Bcerna. HedrerazooOpa3zoBanue U pacrnpeaesieHue UMErOT
04aroBbIif xapakrep (3amuBanos, 2005).

I'maBHas aBTOpCcKas He(hTereoIornyecKas mapaaurma co-
CTOUT B TOM, UTO 3A/1€)Ch HEePMU A61eMmc HCUBOIL (hiou-
00nOPOOHOIL cucmeMOll, COCTOSHUE U TTapaMeTphl KOTOPOH
CHOCOOHBI OBICTPO M3MEHSTHCS B HEMPEPHIBHOM PEXKUME
MOJ ICHCTBUEM MPHUPOAHBIX M TEXHOTEHHBIX (PAKTOPOB B
COOTBETCTBHH C 3aKOHAMH CIOHTAaHHOHN CaMOperyiasluu
(3anmBaios, 2007). 3anexpb HeTH MOXKET CHOPMUPOBATHCS,
pacpopMUpPOBaTLCS U BHOBb 00pa30BaThCsl. 3amacel HeGTH U
rasa MOTYT OBICTPO BOCIOJHSTHCS JINOO 3a CUET BHOBBH 00-
Ppas3yIoLINXCs YIIIEBOIOPOAHBIX MACC BHYTPH CUCTEMBI, THO0
3a CUeT AOMOJHUTEIBHOTO MPUTOKA U3 JPYTUX YacTel 3eM-
HOM Kopbl. [IoaTOMY, KaK MOATBEPKIAIOT JaHHBIE B PA3HBIX
pEeruoHax Mupa, MHOT'e He(bTeFa?)OBBIe CKOILJICHHUS SABJISIFOTCS
MosoabMu (3anuBaios, 2012).

Hedrera3oHachleHHbIH II1aCT (3aJ1€Kb) COCTOUT U3 JABYX
B3aMMOCBSI3aHHBIX MOJICCTEM: TOPOABI (MUHEPAIIBI) U (hTro-
uasl (HedTh, Ta3, BOAA) U MPEACTABIACT COOOH HETOCTHYIO
CHCTEMY, UMEIOIIYIO CBOICTBA (IpaKmanvHoix CmpyKmyp.
®pakTanbHbIe CBOMCTBA OBIIN U3y4YEeHHBI Ha mpuMepe Bepx-
Tapckoro mectopoxaeuust (HoBocuOupckas o6iacTs) ¢
HCIOJB30BAHUEM CIICHHUAIBHBIX XapPaAKTEPUCTUK BPEMECHHBIX
psAoB — pazMepHOCTH Xaycmopda U mokasarens Xepcra
(3anuBasios, 2009). B mporecce pa3paboTKi MECTOPOKICHU I
HEOTHOKPATHO M CYIIIECTBEHHO MEHSIOTCS COCTAB U CBOIMCTBA
BCCX KOMIIOHCHTOB CHUCTCMBI, q)H}OI/I)IHI)IX 1 MUHEPAJIbHBIX.

OIroNI0IMHAMHYECKHAE CUCTEMBI BeChbMa MOOWIIBHBI U
PEaKIIMOHHOCTIOCOOHBI. B 3aBHCHMOCTH OT MPOBOLIMPYFOIINX
BHEUTHUX BO3JCHCTBHIA OHU WJIU CTaOWUIIBHBI (PaBHOBECHOE
COCTOSIHUE), MM BO3MYIIEHBI (HEPaBHOBECHOE COCTOSHUE).
Bo3myiienHas cucrema o0iaiaeT BCEMH NpPU3HAKAMM He-
YHOPSIIOYEHHOCTH (Xaoca) (3amuBasios, 2003).

AKTHUBHBIE TEXHOT€HHBIE BOBHeﬁCTBHH ABJIAOTCA, 110
CymecCTBY, CUJIbHBIM BO3MYIICHHUEM KBaSHpaBHOBeCHOﬁ
CHCTEMBI 1 CYIIECTBEHHO HCKaXAaIOT €¢ MPUPOHbIC Tapame-
TPBbI. Ecau sTo BOBMYUICHUC ABJIACTCA IIAaAAIINM, TO CaMO-
OPraHU3YIONIAsICS CHCTEMAa BBIPABHUBACT 3TO HEPABHOBECHE.
JIHI/ITCJ'[I)HOC WM UHTCHCUBHOC BO3MYIIICHUEC, 3HAYUTCIIBbHO
MIPEBBIMIAIOIIEe TOPOroBOE, YHHUTOXKACT cucTeMy. Kak crien-
CTBHE, MaJaeT IUIACTOBOE JABJICHHE, PE3KO YMEHbBIIACTCS
JIeOUT, OOBOJHSIETCS TUIACT, U U3MEHSETCS €r0 MUHEPAIOTH-
YECKUH COCTaB.
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[ToporoBoe Bo3MyIIEHHE MOKHO OLIEHUTH Yepe3 Jemnpec-
cuio Ha TiacT. Ha mpaxTrke ycTaHOBIEHO, YTO MaKCHMAallb-
Has fenpeccus Ha mwiact (P, — P ) He no/mkHa npesbiarh
5-8 MIla. Dta BennuuHA SIBIAETCS MOYTH YHHUBEPCAIHHON
JUIS BCEX THUIIOB KOJUIEKTOPOB. Takoe 3HaYeHHE ONTHMAib-
HOM JETIPeCCUN YCTAHOBJICHO /I MHOTHX MECTOPOXKICHHUH.
®dopmysia nopora Bo3MyIieHMs! He()TEHACHIIIIEHHON CUCTEMBI:
P —P <5+8Mlla

JluHaMuka coCTOsTHHS (DIIFOMI0TOPOHOM CHCTEMBI OITpe-
JIeJsieTCsl BeIMYMHON 3HEePreTHYeCcKOro MoTeHunuana, T. .
YpOBHEM BHYTpeHHel (cBoOomHOI) sHepruu. [loBenenue
CHCTEMbI MOJKHO OIIGHUTH Yepe3 00bEMHYIO IUIOTHOCTh JH-
TPOIHHU U3 yPaBHEHHUSI:

d7/dP=1/S ;

e S, — 00beMHas IWIOTHOCTh SHTponuH (3anuBaios, 2003;
Ornes, 1989).

CBepXHUHTEHCUBHAs! (HACUIIbCTBEHHAS ) BRIPAOOTKA JIETKO-
nocrynsbix 3arnacoB Hedru (EOR, Enhanced Oil Recovery)
[IPU JJTUTENILHOM NPUMEHEHUH MPUBOAUT K OBICTPOMY HC-
TOLICHUIO U Pa3pyLICHUIO MECTOPOXKICHUI. ITO 0COOEHHO
MPOSIBJISIETCS. IPU NIPUMEHEHHH MOIIHBIX THIPOPa3pbIBOB
(I'PII). CaemyeT mpUMEHATH MIAAAIINE METOABI U TEXHOJIO-
run IOR (Improved Oil Recovery), Bkitouast BUOpamoHHbIe
MeTobl. [IpupogHO-TeXHOTeHHAas cucTeMa (3a1eKb HEe(TH)
Cr0COOHa BOCIIOJHSTH 00BbEMbI 3aI1aCOB B IIPOLIECCE OT/IBIXA
1 peaOMIMTAMOHHOTO IePHO/a (4acTO BBIHYKICHHOTO).

BroiBoab1, Ipe10:KeHUsl, pEeKOMEHIAUNH 1

MOoKeJIaHUA

K HacrosiiiieMy MOMEHTY B pe3ynbTare (popcupoOBaHHOIM
CBEPXMHTEHCHBHON KOMMEPYECKOi 100bIUM JIETKO M3BJIeKa-
emoii Hetu (EOR) 3amacel ocTaTtouHOit HETH COCTABIISIOT
55-70 %. OcHoBuble TexHonoruu EOR HanpaBieHbl Ha CO3-
JlaHue B cucTeMe (DMIBTPALMOHHBIX KaHAaJIO0B JII000H 1IeHOH
(ycuiteHHBIN ruapopaspeiB U T.01.) (Zapivalov, 2015). UtoOsr
JI0OBIBATh OCTATOYHYIO (TPYIHOM3BIEKaeMyl0) HeTh u3
MPOAYKTUBHBIX [UIACTOB, TPEOYIOTCSI IPUHIUITHAIBHO HOBBIE
WJICH U METOJIBL.

YToObI ITPaBUIBHO YIPABIISIT TEXHOJIOTUUECKHUM IIPOLIeC-
coM 100b19M He(TH, HEOOXOIUMO MTOPOOHO U3YUaTh 3aJICIKb
HE()TU B HENPEPHIBHOM PEKUME C TIOMOILBIO CIEIHATbHBIX
ABTOHOMHBIX JTATYMKOB, PACTIOJIOKECHHBIX HETIOCPEICTBEHHO
BHYTpH IPOYKTUBHBIX IJIACTOB (04AroB).

UpesBblualiHO BaXKHO MUMETh IIOCTOSIHHO JIEHCTBYIOIINE
HCCIeI0BaTeIbCKHUE TONUIOHBI Ha pa3pabaThIBaeMbIX Me-
CTOPOXKJICHUSIX, a TAK)Ke OCYLIECTBIATH MOHHUTOPUHT Ha
BCceX paHee MpOOypEeHHBIX CKBaKMHAX. ABTOP HACTOHYMBO
npejyiaraet cos3aarh Ha 6aze Bepx-Tapckoro mectopoxaeHust
HoBocubupckoit odnactu KomruiekcHblit HayuyHO-HCCIIe10Ba-
TeNbCKUit 00pazoBaresbHbIi HedTsiHoM [TonmuroH (3anuBalios,
2019).

Oco0oe BHUMaHKE CIEAYET YACIUTh MPodieMe BOCIIOI-
HSIEMOCTH 3aacoB yIIIEBOAOPOIOB Ha pa3pabdaThIBAEMBIX U
3aKOHCEPBHPOBAHHBIX MECTOPOXKICHUAX.

Heo0xonuMo npuMeHsITh peadHIUTalMOHHbIE IUKIIBI 15T
BOCCTAHOBJICHHS YHEPTEeTHYECKOIO MOTEHIHANa CHCTEMBI
(3anuBanos, 2015). Cnenyer yu4uThiBaTh, YTO peaOMIIUTALIN-
OHHBIH ITMKJI — 3TO HE MPOCTO OTABIX, OCTAHOBKA CHCTEMBI.
JI0IKHBI OBITH MPEIYCMOTPEHBI METO/IbI M TEXHOJIOTHU aK-
TUBHOH peaduinTanmm.

gre
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Hamo 6epeub yrieBomopoaHbie pecypesl, T.K. OHU HEO00-
XOJIMMBI YEJIOBEUECTBY Ha AAJIEKYIO MepcrekTiBy. Macutad
UCIIOJIb30BaHMUS AJITEPHATHBHBIX SHEPIeTUYECKUX HCTOYHHU-
KOB (BKJIIOUas Te0TepMalibHbIe) HEOOXOAUMO YBEINIHUBATH C
TEM, 4TOOBI HA HUX IIPUXOANIIACH OCHOBHAS JI0JIsl SHEPTETUKH.

Kaxxnas kpynHas He(TsiHast KOMITAHUSI JOJDKHA B HAYYHBIX
Lessix OypuTh CBEpXIiyOOKHE CKBaXKUHBI (IITyOHHOM CBBIILIE
10 kM) 1 OCHaIaTh X AaBTOHOMHBIMU JaTYMKAMU, TAIOIIUMHU
BO3MOYKHOCTb TOJIPOOHO M3yyarh OOJIbIINE TIIYOUHBI.

Hecko/ibKoO €JIOB 0 epcneKTUBAX 3anaHoi
Cubupu

B Hacrosimiee Bpemsi Cyap0a 3TOro riiaBHOro Hedrera3oBo-
ro peruoHa Poccun MHOTHUM BUAUTCS B OBICTPEHIIIEM MOTyYe-
HHHM 0OJIBLIOTO JT00BIYHOTO MOTEHIIMAIA 33 CUET OAXKEHOBCKOH
CBUTEI 1 11aJ1€030s1. OCOOEHHO 0OIBIINE CTABKH Ha «OaXKeH»,
3a c4eT KOTOPOTo YKe B Oiikaiiliee BpeMst MpernoaaraeTcst
umeth 20 MUITMAPIIOB TOHH J00BIYHBIX 3anacoB HepTH. Ho
HaJa0 UMETb B BUY, UTO 3Ta CBUTA UMECT He6OJ'II)HII/IC TOJI-
LIMHBI ¥ OY€Hb PAa3JIMYHbIE CBOMCTBA U MapaMeTpPhl, OIpeie-
JIIOLLME OYaroBbIi XapaKTep BO3MOKHOM IIPOAYKTUBHOCTH.

Uto e kacaercs npoekra «[laneozoit», mox «maneo-
30MCKUM (PyH/JIaMEHTOM» MOHHMMAETCsl OIPOMHBIN U pas-
HOOOpPAa3HbIM KOMILJICKC MOPOA (MPOTEPO30il U Maneo30ii)
Ha pa3HbIX NIyOMHAX, YTO HPEAONpPENeNsieT BO3MOKHOCTh
He(TeoOpa3oBaHus U HE(TEHACHIIEHHS B Pa3HbIX IOPOJax
1 TEKTOHUYECKUX OJiokax. ['eosoro-reopusnueckue Marepu-
aJibl IOATBEePKIaroT 3T0 (3anuBaios, 2005; Zapivalov, 2006).
I'myOuHHas meTporepMalibHasi SJHEpIusi CiocoOCTBYET XKera-
TEJIbHBIM I'eO(IFONI0MHAMIYCSCKUM mpoiieccam. Ho mpoekt
«ITaneo3oit» B 3amamnoit Cubupu Moka OCTaeTcsl Ha JTarne
M3YYeHUs] M MO3HAHHS HOBBIX (JAKTOB M 3aKOHOMEPHOCTEH
(3arnmBasios, 2018). B kayecTBe MEPCIECKTHUBHBIX 00BEKTOB
0003HaYaAIOTCS TPAaHUTOUIHBIC TCJIa U APYTHUE OYAroBbIC 30HBL
C aKTUBHOM COBPEMEHHOM reo(uIon10iMHaMHUKOH (IpaiueHT-
Hast SHTponus). Hano Oyputk ryOokue ckBaxkuHbI (10 15 kM),
THIATCJIbHO U TCPIICIUBO UCIIBITHIBATE HHTEPECHBIC O0OBEKTEI.

3ak/roueHue

W3yuenne rmyOMHHBIX CIOEB M ITOHHMaHHE MPOIECCOB,
IIPOUCXOAAIINX B HEApax 3CMHI/I, HUMECT UCKIIIOYUTCIIbHYIO
HAyYHYIO [IEHHOCTh. Halnx 3HaHUN O 3€MHBIX IIyOHMHAX
KaracTpo(U4eCcKn HelloCTaTouHO. V3yueHue Harieil poHoi
TUTAHETHl 3HAYUTEIBHO OTCTAeT OT M3y4YeHMs KocMoca. JTO
cepbe3Has 3aj1a4a Jyist pyHIaMEHTaIbHON HAyKH.
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Abstract. The scale of risks, uncertainties, errors and disasters
associated with the prospecting, exploration and production of
hydrocarbons that has accumulated to date makes it necessary to
rethink the fundamental principles of the oil and gas industry. After
70 years of educational, practical and scientific work in petroleum
geology, developing the foundations of geofluidodynamics of oil and
gas-saturated systems, the author came to the conclusion about the
need to develop a new paradigm. The main author’s petro-geological
paradigm is that an oil reservoir is a living fluid-rock system, the state
and parameters of which can rapidly change in a continuous mode
under the influence of natural and man-made factors in accordance
with the laws of spontaneous self-regulation. Suggestions and
recommendations are made for the competent management of the
technological process of oil production.

Keywords: oil, paradigm, petroleum geology, geofluidodynamics,
oil and gas saturated systems, risks and uncertainties
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MaKpo3KOHOMHUYECKAS OLIEHKA BIMSTHUA MPOEKTA YBEeJIUYCHU S
A00bIYM KPYNHO HedTea00bIBAIOIIEH KOMIIAHUCH
Ha pa3sBuTHe YKOHOMHUKH Poccun

B.A. Kproxkos'”, A.O. bapanos'?, B.H. I1lasnog’

' Hnemumym 5KOHOMUKY U Opeanu3ayuu npomviuiienno2o npousgoocmea Cubupckoeo omoenenus PAH, Hosocubupck, Poccus
’Hosocubupckuil 20Cy0apcmeentbplil HayUOHALbHbLIL UCCredosamensckull yrueepcumem, Hosocubupck, Poccus

B crarbe paccMarpuBaeTcs MOAXO/ K CHCTEMHO OLCHKe MOCeCTBHI peain3alyy IPOeKToB B HeTsIHOU mpo-
MBIIIUICHHOCTH B CBSI3H C PEJOCTABICHNEM HAJOTOBBIX pedepeHIIii 0 yIiaTe Hajora Ha J00bI4y MOJIE3HBIX HCKOTIa-
eMbIX. B kagecTBe poeKTa paccMaTpHBAETCs KOMITIEKC PELICHHH, CBSI3aHHBIX C yBellMueHueM 100brun Hedti KpymnHoit
poccuiickoit HedTsiHOI koMnanueii (anee — Kommnanus). B ocHoBe nozixona, pa3paboTaHHOTO aBTOPAMU CTaThU, JIEKHUT
MEKOTpacieBOIl aHaJIN3 Ha OCHOBE TaOJHUI] «3aTPaThbl—BBITYCK», KOTOPBI MO3BOJSET OTPA3UTh U OLIEHUTH HE TOJIBKO
KOMMepUecKy0 3G PpEeKTHBHOCTD MPe/TaraeMbIX PeLIeHHI, HO TaK¥Ke MPOCISANTH BCIO LIEMOYKY MEKOTPACIICBbIX B3au-
MOJICHCTBUI U BINSHUA TaHHOTO [IPOEKTa HAa SKOHOMUKY Poccuiickoit deneparun B rienom. [ npoBeieHus pacyeToB
UCIONB3yeTcs pa3paboTaHHas B VIHCTHTYTe SKOHOMUKH M OpPraHH3aliH IPOMBIIIIIEHHOTO pou3BoacTBa CHOUpPCKOro
oraenenus PAH nunammueckast MexxoTpacieBas MoJelb 3KOHOMUKU Poccun. JlaHHBINA MOIX0M MO3BOMSAET, B YaCTHO-
CTH, OLICHHUTH T€ JIOTIOJHUTEIbHBIC TOCTYIJICHHS B KOHCOJIUIMPOBAHHBIH O10/keT PD, KOTOpBIE CBS3aHBI B TOM YHCIIE
¥ C KOCBEHHBIMHU d((eKTamMu OT pean3anuy mpoekTa. BaxkHO# 0COOCHHOCTBIO MPEICTABICHHOTO MOIX0/A SBIISIETCSI
TaKKe y4eT TUHAMHUKU YKOHOMHYECKUX TPOIECCOB HE TOJIBKO B HE(TSHOI MPOMBIIUICHHOCTH, HO i B CMEXHBIX C Hel
OTpacCIsX U, C yUETOM MEKOTPACIEBBIX CBA3EH, B POCCUICKOM S5KOHOMHUKE B LIEJIOM.

KiioueBble ci10Ba: He(TsHAS MPOMBIIUICHHOCTb, OLEHKA IIPOSKTOB, MYJIbTHIUTUKATHBHBIC P {EKThI, METO «3a-
TPAThI—BBIITYCK», TUHAMHUYECKask MEKOTPACIeBasi MOJIeNlb, KOCBEHHbIE () (EKThI, MOCTYIUICHHS B OIOKET

[ uutupoBanus: Kprokos B.A., bapanos A.O., [TaBnos B.H. (2020). MakposkoHOMHYeCKast OLIEHKA BIMSIHUSA
IPOEKTa YBETMUCHUsI JOOBIYM KPYyTHOI HedTeno0bIBatoniell KoMnaHuei Ha pa3BUTHE YSKOHOMUKHU Poccun. [ eopecypcul,

Creusslinyck, ¢. 10-16. DOI: https://doi.org/10.18599/grs.2020.S1.19-27

BBenenne

BaxHeiiieit 0coOOCHHOCTBIO pa3BUTHsI HEPTIHOW Mpo-
MBINIJICHHOCTH, KOTOpasd HaXOJAUTCA Ha CTaJuu BBICOKOM
CTETIeHHU 3PETIOCTH OCBOCHHUS PECypCHOH 0a3bl (M0 pa3HBIM
onenkam, u3siaeueHo or 40% g0 60% oT HayaJbHBIX M3-
BiiekaembIx 3amacoB HepTH (bopucos, Mycradun, 2013)),
SIBIISIETCS] YCWJICHUE POJU U 3HAYCHHsI OOBEKTOB M 3aJIeKeH,
coACpKalInX BbICOKOBA3ZKHE He(i)TI/I. Kak rmoxassIBaroT Halm
HCCIIeIOBAHMUS, MIPH TEPEX0/ie OT TPAAULMOHHBIX THIIOB 3a-
JICKEH K TPYAHO-U3BJICKAEMBIM, a TAKXKC OT TPAJUIIUOHHBIX
TUNIOB He(TeH (Kak MaJTOCEPHUCTHIX, TaK M BBICOKOCEPHH-
CTI)IX) K BBICOKOBA3KHWM 3HAYUTCIIBHO BO3paCcTaCT pOJIb U 3HA-
YEHUE JIOKAIbHBIX 3HaHHUH, HaBbIKOB 1 nipakTuK (Lladpanuk,
Kproxos, 2016). 3yuenue, ocBoeHune 1 pa3paboTka Kax10ro
TaKOT0 0OBEKTa ABIAETCS BECbMa HEITPOCTOH re0IOTHUEeCKOiA,
HMHXCHEPHO-TEXHOJIIOTMUECKON U SKOHOMUYECKOM 3ajauei.
OCo0GeHHOCTD €€ PEeIIeHHsI COCTOUT B TOM, YTO BEChMa CIIOXK-
HO (@ 3a4acTyr0 HEBO3MOXKHO) pa3padoTaTh YHUBEPCATbHbBIE
CPYKOBOIAIIHUE TOKYMCHTBD) (I/IJ'II/I «METOANYECKHNE PCKOMCH-
JIAIAN» ) «TIPSIMOTO JEHCTBUSA» (T.€. UMEIOIINe TIPeIMIChIBA-
IOIUH XapakTep — «enai Tak...») (Kprokos, 2016). [Toatomy
3HAYUTEIIEHO BO3PACTAIOT POJIh U 3HAYEHUE MEKOTPACTIEBBIX
WM MEXKIUCUUIUIMHAPHBIX CBSI3€i M B3aUMOJIECUCTBUN U B

*Omeemcemeennviii asmop: Banepuii Anamonvesuu Kpiokos
E-mail: valkryukov@mail.ru

© 2020 KosuiekTuB aBTOpOB

HKOHOMHKE PErMOHOB (TakuX Kak, Harmpumep, PecryOmika
Tarapcran unu XaHTbl-MaHCUNCKUII aBTOHOMHBIN OKPYT,
Smano-Henerkuii aBTOHOMHBIN OKpyT, TroMeHcKkast 00acThb
W TIp.), ¥ Ha YPOBHE OTJIEJIBHBIX 00BEKTOB, (DOPMHUPYIOLIHX
OoJsiece OOIIMIT MPOCKT OCBOCHHSI HOBBIX THIIOB OOBEKTOB/
3aJICKEH.

AHaiun3 ¥ OLIeHKa JAHHBIX [IPOLIECCOB TPEOYIOT Pa3BUTHS U
MIPUMEHEHHUS COOTBETCTBYIOIIUX PELICHNH — KaK HHCTPYMEH-
Tapusi OLIEHKHU HallpaBJICHUI BOBJICUEHUS B XO35HCTBEHHbBIN
000poT OoJIee CIOKHBIX U MEHEE TPAIUIIHOHHBIX 00BEKTOB (1
MIPOEKTOB, B paMKaX KOTOPBIX OHU PEATH3YIOTCs), TaK U MPH-
MEHEHHsI HOBBIX ()OPM M PaMOK MOCIEYIOMICH peann3annu
MHHOBAI[MOHHBIX pelIeHu. MBI pasaenseM MOoAxo/l, aKTHB-
HO pa3BHBAEMbII Ha MPOTSKEHUU PsAA JIET TOA PYKOBO-
cTBOM akajemuka Akanemun Hayk PecnyOnuku Tarapcran
P.X. MycnumoBa' 0 HeOGXOIMMOCTH U 11eJIECO00Pa3HOCTH TaK
Ha3bIBACMOT0 «MTHHOBAI[IOHHOTO ITPOEKTUPOBAHUS. ABTOPHI
HACTOSIICH CTaThU CYMTAIOT, YTO JIAHHBIN ITOIX0]] 00s13aTECIIb-
HO JI0JDKEH OBITh PACIIUPEH U JIOTIOJIHEH COOTBETCTBYIOMICH
CHUCTEMOH aHallu3a U OLECHKU. B Hacrosiuel crarbe Hamu
[IpEeAIaraeTcsl KOHLENTYalbHass OCHOBA COOTBETCTBYIOLICH
cucrembl. B HacTosiee Bpems pazpadoTaHa AMHAMUYECKas
MEXOTpaciieBasi MOJieJib SJKOHOMUKHM Poccum, B koTopoii 60-
Jiee eTaabHO TpE/CTaBlIeHa He(TsAHAs MPOMBIIIIICHHOCTh

l«Unnosayuonnviii npoexm — smo manenvkuti HUP no xonkpemuomy
mecmopoxcoeruioy (Mycnumos, 2011).
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MaKpOl)KOHOMH'-{eCKaS[ OILICHKA BJIMAHUA IIPOCKTA...

Pecnyonuku Tarapcran. Creayrominii HEOOXOAUMBIH IIIar co-
CTOUT B pa3pabOTKe TUHAMUYECCKON MEKOTPACIICBOM MOIEIIN
Pecnyonuku TarapcraH ¢ 1eTaau3upoBaHHbIM B Hell OTpaxe-
HHEM KaK CyIIECTBYIOIINX, TaK U IPEIOIaraeMbIX CBA3eH 1
B3aUMOJICHCTBUI HE(PTIHOM MPOMBILIIICHHOCTH C OTPACIISIMH
U cpepamu HayKH, MAIIMHOCTPOSHHUS M HAyKOEMKOT'O CEpBHC-
HOTO 00CITy’)KHBaHUsI HOBBIX TUIIOB 00BEKTOB. PerieHue atoi
3aJ1a4¥l TTO3BOJINT, HA HAIII B3I, OLCHUTH U IPOAHATIH3UPO-
BaTh BO3/ICHCTBHE HA DKOHOMUKY U PecmyOnuku TarapcraH,
u Poccuiickoit @eneparmu 601ee CUIbHBIX TOPU30HTATIBHBIX
CBsI3€l, KOTOpbIe HEOOXOIMMO BO3HHUKAIOT ¥ Pa3BUBAIOTCS IIPH
YCHJICHUH POJIM U 3HAUYEHUS JIOKAJIbHOTO 3HAHHSL, JIOKAJIBHBIX
MPAKTUK U PAa3BUTHS CIEUHUATHN3UPOBAHHOTO HAyKOEMKOTO
CEPBHUCHOTO CEKTOpa.

ABTOpBI HACTOAILIEH CTAaThU MPEACTABIAIOT MHCTUTYT
HSKOHOMUKH M OPTaHU3aIM{ MPOMBIIIJICHHOTO MPOU3BOJI-
ctBa Cubupckoro ornenenus PAH (MDOIIIT CO PAH, r.
Hosocubupck). Ilpesunenrom Pecnyonuku Tarapcran P.H
MunnnxanoBsIM U 3amectureneM IIpencemarens CO PAH
akanemukoM PAH P.H. CargeeBsim 4 centsadps 2018 roma
B I. Kazanp 6put0 moamucano CornameHne O COTPYAHH-
gecTBe Mexay lIpaButensctBoM PecnybGmuxu Tarapcran
n Cubupckum otneneHneM Poccuiickoit akageMuu Hayk.
Pabota, mpeacrapnsgemas Ha CTpaHHUIAX JKypHaia, Kak pa3
SBIISICTCA U PE3YJIBTaTOM, M Pa3BUTHEM COTPYIHUYECTBA yUe-
HbIx 1 9kcniepToB PT u CO PAH B o6nacTu aHanu3a, OIICHKH
U TIPOrHO3MPOBaHUsI SDKOHOMUKHM PecnyOnuku Tarapcran B
YCIIOBHSIX MEHSIOILIMXCSI TOPHO-TE0JI0THUECKHUX U (PUCKATIBHO-
9KOHOMMUYECKHUX yCIOBUM.

Crnenyer OTMETUTh, YTO COTPYIHHUYECTBO PecnyOnuku
Tarapctan u Cubupu MMeeT JAaBHIOK IJIOJOTBOPHYIO
MCTOPHIO — IIPEXKJIE BCEro, B HE(TSIHOW MPOMBIIUICHHOCTH.
Hedrsinuku Tarapcrana ObuUTH B YMCIIe AKTUBHBIX YUYaCTHUKOB
ocBoeHusi HeTsHBbIX MecTopoxaennii Cpeanero [TpnoObst
(paiion 1. Jlanremaca) 1 MHOTO€ CIIEalu JJIsl PA3BUTHUS U CTa-
HOBJICHHS COBPEMEHHbBIX METOJIOB OCBOCHHMSI ¥ TOOBIYM HE(PTH
B 1980-¢ romel. B cOBpeMEHHBIX yCIOBUAX 0OJIee CIOKHBIC
Hedrera3oBbie 00beKThl — 1 Tarapcrana, u Bocroka Poccun —
BHOBB TPEOYIOT MHTETPALIMU M COBMECTHBIX YCUJIUI HAYYHOTO
1 9KCIIEPTHOTo coo0IecTBa pernoHoB Poccun.

ITocTanoBKka npo0JieMbl

[Tpu oneHke 3pPpeKTUBHOCTH peanu3anuu KpPYIHbBIX
MHBECTHUIIMOHHBIX MPOCKTOB BO3MOXHO HCIIOJIb30BAHHE
JIBYX pa3ju4HbIX 110AX0n0B. [IepBblil cCOCTOUT B OLEHKE
(DMHAHCOBBIX ITOTOKOB ITPOEKTA U OLIEHKE HA UX OCHOBE TO-
Kazareseil 9KOHOMHYECKOH 1 001IecTBEHHON 3((heKTHBHO-
ctu npoekra. Jlist OLeHKH SKOHOMUYECKOH 3(h(EeKTHBHOCTH
[IPOEKTa PACCUNUTHIBAIOTCS CTaHIapTHBIE nokaszarenu — [RR
(Internal Rate of Return — BHyTpeHHsis HOpMa JOXOHOCTH),
NPV (Net Present Value — 4ncThIfi IPUBEICHHBINH T0XOM),
CPOK OKYIaeMOCTH | T.J1. AJis camoro rpoekra. [Ipu pacuere
0011ecTBeHHOM 3()(hEKTUBHOCTU YUUTHIBAIOTCS KOCBEHHBIC
3¢ GeKThl OT peanu3aliy MPOEKTa B CMEKHBIX OTPACIIX,
a TaKKe JOMOJIHUTEbHBIC MTOCTYIJICHUS! B OFOMKEThI pas-
JIMYHBIX YPOBHEH, CBs3aHHbIE C peasin3aleil COOCTBEHHO
MPOEKTA, & TAK)KE YBEJIIMUEHHE J0XOJI0B OIOJIPKETOB, CBSI3aH-
HOE C BO3/ICHCTBUEM IIPOEKTA HA MPEANPUSITHS B CMEXKHBIX
oTpaciyiix mpousBocTBa (Bunenckuii 1 ap., 2002; HoBukoBa,
Cycnuupia, 2005). OgHako B pamMKax JaHHOTO MOJXO7a
HEBO3MOXKHO YYECTh BCE MYJIBTUILNIMKATHBHBIE YPQEKTHI,
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BO3HUKAIOIME B HALIMOHAJIBHOM 3KOHOMHUKE B pe3yiabTare
JIOTIONTHUTEIBHBIX BIOKCHUH B aHATM3UPYEMBIH IPOEKT, 00-
YCIIOBJICHHbIE MEKOTPACICBBIMHU CBA3SIMH.

Bropoii ogxox OCHOBaH Ha MEXOTPAacI€BOM aHAIU3e
MOCJIEACTBUI peann3aluu npoekra. B atom ciyuae ucnosib-
3YIOTCS JaHHBIE TAOJIHUIL «3aTPAThI—BBIITYCK», KOTOPBIE Yepe3
MEKOTpAacleBble CBA3U IMO3BONSIOT YY€CTh BO3JIEHCTBUE
peayn3aiy MpoeKTa Ha BCIO COBOKYITHOCTH BHJIOB SKOHO-
MHUECKOH iesTenbHOCTH. Mcnonb30Banue TabIHII «3aTpaThi—
BBIITYCK» JIJIs aHAJIM3a BO3JIEHCTBHS 1OOBIBAIOIIMX OTpaciieit
Ha pa3BUTHE HAIMOHAIBHOW KOHOMMKH IPEAPUHUMACTCS
mHorumu apropamu (Castanoa et al., 2019; Ivanova & Rolfe,
2011; Heo et al., 2010). OnHako B 3THX paboTax aHAIU3HPY-
IOTCSI HE OT/EIbHbIC MTPOCSKTHI, a BIUSHUE LENbIX OTpacien
JIOOBIBAIOIIEH MPOMBIIILIEHHOCTH HA MAKPOIKOHOMUYECKHE U
oTpacieBble mokasateny. [loMrMo 3Toro, aHaIu3 TPOBOJUTCS
C UCTIOJIB30BAaHUEM CTaTHUECKHUX MEKOTPACIIEBBIX MOAETCH,
YTO HE AT BO3MOKHOCTH MPOTHO3UPOBAHUS TUHAMUYECKHIX
3¢ }eKTOB B IKOHOMHUKE, SIBIISIFOLMXCS PE3YJIBTaTOM peajn3a-
IIUH ITPOEKTOB.

[To Hamemy MHEHHMIO, HarboIee yI00HBIM HHCTPYMEHTOM
JUTS peann3alii BTOPOTO IOIX0/a SBISIOTCS THHAMUYECKHE
MEXOTpaciaeBble MOJAETN C 0TOOpakeHWEM HMHBECTHUILMOH-
HOTO JIara, IO3BOJISIONINE YUYNUTHIBATH PA3HOBPEMEHHOCTH
3aTpaT M pe3yiabTaTroB, T.€. PACCYMUTATh AMHAMHYECKHUE
3¢ GeKThI, CBSI3aHHBIC ¢ MHBECTHIIMSIMU B MPOCKT U C €ro
(DYHKIIMOHUPOBAHUEM.

Takoii MoaX0/ IO3BOJISIET OLEHUTh a0CONIOTHBIN NpH-
poct BBII (BamoBoro BHyTpeHHETr0 MPOAYKTA) U BaJOBOTO
BBIIIyCKa HALMOHAJIBHOW 3KOHOMUKH, CBSI3aHHBIN C peau-
3aIel MpoeKTa, a TaKke €ro BO3ACHCTBHE HAa JUHAMHKY
MIPOU3BOACTBA B APYTUX OTpaciax. [foMumo 3Toro0 mosBis-
€TCS1 BO3MOXKHOCTb POTHO3MPOBATh U3MEHEHUE CTPYKTYPHI
BAJIOBOTO BBITYCKa, SIBIISIOIEECS PE3yIbTaTOM BHIIIOTHEHUS
npoekTa. KomnuectBenHas onenka npupocta BBII u BanoBo-
T'O BBINTYCKa MO3BOJISIET CAENIATh MPOTHO3 JOMOIHUTEIBHBIX
MOCTYIIJICHUH B KOHCOJIMIUPOBAHHBIN OFOIKET, CBS3aHHBIX
C MpSIMBIMH M KOCBEHHBIMH 3 deKxTaMu oT peannsaiuu
MIPOEKTA.

Llenu ricce1oBaHusI COCTOSIIM B OLICHKE OIOIKETHOH (-
(DEeKTUBHOCTH IPOEKTA, 10| KOTOPOW MbI IOHUMAaEM yBeJInYe-
HHE MMOCTYIUICHUH B KOHCOJIMMPOBAHHBIN OFOKET Ha pyOIIb
IpeaocTaBIeHHBIX KoMIIaHNN HAJOTOBBIX JIBIOT, @ TAKXKE B
pacuere MyJbTHILIMKaTUBHOTO A((eKTa OT JaHHOTO MPOEKTa,
paccYUTHIBAEMOTO KaK MPUPOCT CyMMAapHOTO BaJIOBOTO BBI-
nycka u BBII skonomuku Poccuu B IpOrHO3HOM IEpUOJE HA
pyOIIb MHBECTHIHI, BIOXKEHHBIX B TIPOCKT.

Hcxoansblie ycaoBus pacyeToB

B nccnenoBanuu Oblia MPEANPHHATA MOMBITKA OLCHKH
nocnenacTBui ocBoookaeHunss Kommanuu ot narexeit HTTA
(Has1or Ha TOOBIYY TOJIE3HBIX HCKOIIAEMBIX ) Ha IEPUOJ peasTi-
3alMU HHBECTUIIMOHHOTO TpoekTa B 2019-2033 rr. Ha cymmy
380,7 mupn py6. OcBoOOXKI€HNE OT HAJIOTOB MPEA0CTAaBIIs-
eTcs JUlsl peau3aliy MPOeKTa YBEeIHMUeHUs 100bur He(TH
Ha oOuyro Benuuuny 245,2 mun 1. [Inanupyercs, uto 1/3
MPUPOCTa MPOU3BOCTBA HE(PTH, OIYUSHHOTO B PE3yJIbTaTe
peanu3anuy IpoeKTa, OyeT UCTIOIb30BaThCS I SKCIOPTa
U 2/3 — mjs BHYTPEHHETrO MPOU3BOACTBA B COOTBETCTBUU
C TPaJAMLUUOHHBIMH MPOMOPLMIAMHU pacrpeneneHus Hedru,
npousBeneHHoN Kommanuei.
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CyMMapHbIH 00beM UHBECTHILUI B IIPOEKT 32 BECh IIPO-
THO3HBII nepuo B ieHax 2018 1. cocrapmser 790,3 muipx pyo.
WMHBecTHIIMM HANpaBisAOTCA Ha OypeHue H00aBOYHBIX
CKBaXXHH, JIOTIOJHHUTEIbHOE 00YCTPOICTBO AEHCTBYIOMINX
MECTOPOXKJICHUH, TpHOOpeTeHnEe 000PYIOBaHHS U pPa3BUTHE
MIPOM3BOJICTBEHHOW MH(PACTPYKTYPBI.

Mo nannbM Komnanuy, npupoct BeipyukH B ieHax 2018 1.
3a mepuog 2019-2033 rr. cocraBut 3131,5 mupx pyo.

[IpenmonaraeTcs, YTO CTaBKU HAJIOTOB B IPOTHO3HOM
neprojie OyayT cTaOMIIBHBIMU M COOTBETCTBOBAThH 3HAYCHUSIM
2019r.

XapakTepuCTHKA HCIOIb3YeMOT0

AHAJINTHYECKOT0 HHCTPYMEHTAPHSA

J1J1st TpoBeIeHUS! TPOTHO3HBIX aHATNTHYECKUX PACUETOB
UCIIOIBb30BAIIACH 64-0mpaciesas OUHAMULECKAs MENCOMPAC-
neeas mooens (IMM) skonomuxu Poccuu, pazpaboTanHas B
NBOIIIT CO PAH u B HoBocnOupckoM rocynapcTBEHHOM
yuusepcurere (Mccnenosanue. .., 2009). Monens BKIro4aeT
32 ompacnu nepozo noopazoenerust (IPOU3BOACTBO CPEICTB
MIPOM3BOJICTBA U YCIIYT, 00€CHEYNBAIOIINX ITPOMEKYTOUHOE
notrpebiieHue) u 32 ompaciu 6mopozo noopazoenerus (po-
M3BOZCTBO MPEIMETOB ITOTPEOICHHS M yCIIyT, 00ecIIe rBaro-
KX HOTpeOJIeHHEe JIOMANIHUX XO3IHCTB). B HOMeHKaType
oTpacieil MOZEIH B KaXK/IOM ITOJpa3/IeIeHIH BBIAEIECH BH]
HKOHOMHUYECKOI JesarenbHocTh «JloObraa Hedru» (HoObrua
ceIpoit HeTh 1 He(TSIHOTO (IIOMYTHOTO) ra3a; U3BJICUCHUE
(bpaximii 13 HeTAHOTO MOITYyTHOTO rasza B TepmMuHax OKBO/]
(oOmIepoccHiickoro KiaccupuKaropa BUI0B IKOHOMHYECKON
nesiTenbHOCTH). OCOOCHHOCTRIO HCIONb30BaBIeiics JJMM
SIBJISIETCSI TO, YTO B HE B SIBHOM BHJI€ YUTCHBI MHBECTUIIMOH-
HBIE JIar¥ B oTpacisx. ViHaue roBopst, 3 ekt oT nHBecTHINI
MPOSIBIISICTCS. B BUJIE BBOJA B JEHCTBHE JIOTOJHUTEIBHBIX
OCHOBHBIX (DOHIOB 1 IOTIOITHUTEIBHOTO IPHPOCTA IIPOYKIIMU
JIMIIb Yepe3 ONpeeIeHHOE BpeMsI TI0CJIC MHHBECTUPOBAHMUSL.

Jpyroii cymecTBeHHON 0COOCHHOCTRIO SIBIISIETCSI TO, YTO
orpaciu «MamuHocTpoeHue» 1 «Ctpourensctso» B IMM
pasnesieHsl Ha (POHI0CO3/1AIOITYI0 U HE(OHI0CO3AAI0NIYI0
yacTH. MammHocTpoeHue paszaeneHo Ha «IIpou3BoicTBo Ma-
IMH 1 000pya0BaHus (0Tpaciib, (GOPMUPYIONIAst AKTHBHYIO
4acTh OCHOBHOTO Kanurana) U «MammHocTpoeHne He(oH-
Jloco3aroniee» (MPOU3BOJCTBO KOMIUIEKTYIOUIUX H3/ICIIHH,
3aracHbBIX 4acTeil U BoopyxkeHui). [Ipogyknus orpaciu
«IIpou3BOICTBO MAIIMH 1 000PYIOBAHUS» SIBISIETCS] MATEPH-
AJIbHO-BELIECTBEHHBIM HANIOJIHEHWEM WHBECTUIIMH B OCHOB-
HOH KaItuTa B YaCTH 3aTpar Ha IpUOOpeTeHNE MalInH 1 000-
pynoBanusi. CTpOUTENBCTBO pas3ziesneHo Ha « CTPOUTENBCTBO
37IaHUH 1 coopyxeHHiD» ((POoHI0Cco3/1at01Iee CTPOUTEIHCTOB)
n «CrpourenbcTBo HeOHIOCO3Aat01IEe» (TIPOU3BOACTBO
TEKYIEro peMOHTa 37aHui U coopyxeHuil). IIpomykius
orpaciu « CTpOUTENBCTBO 3JaHUI U COOPY)KSHHUI SIBISIETCS
MaTepHaJbHO-BEIIECTBEHHBIM HAIOJIHEHHUEM HHBECTUIUH
B OCHOBHOI! KaruTaj B 4YaCTH 3aTpaT Ha CTPOUTEIHLHO-MOH-
Ta)kKHbIE pabOTHI U IIPOYNE KAIUTAIBHBIC PAOOTHI M 3aTPaThI.
Takum 0Opa3om, B ucriosib3yemoii B pacyerax IMM yBsi3aHo
IIPOM3BOJICTBO MTPOIYKLUH (POH0CO3JAIONINX OTpaciei, HH-
BECTHUIIMH B OCHOBHOH KaIlUTaJ U, C y4€TOM HHBECTUIIMOHHOTO
Jjiara, BBOJI B JIefiCTBHE OCHOBHOTO KanuTaia. Takas yBsi3ka B
MIOJIHOW Mepe OCYIIECTBIEHA U TPUMEHUTEIBHO K IIPOLIECCy
BOCIPOM3BOJICTBA OCHOBHOTO KaruTala B Hedreo0bBaromeit
MIPOMBIIIJICHHOCTH.
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WudopmanmonHoit 6azoit s pacueto no JIMM siisi-
nuchk gaHHble CHCTEeMBl HAllMOHANBHBIX cueToB Poccun u
TaOJIHIBI «3aTPATHI-BBIITYCK», TOCTpOeHHbIe PoccTartom st
sKkoHOMUKH Poccun mpumenntensHo k 2015 1, a Taxoke 1aH-
Hble Kommannu 06 OCHOBHBIX ITapaMeTpax aHATM3UPYEeMOTo
HMHBECTULIMOHHOTO MPOEKTA.

Wudopmarmonnas 6aza JIMM nocrpoena B ienax 2015 .
mo Meroauke, paspaborannoit B UDOIII CO PAH. [lns
nepuoga 2016—2018 rr. ObLIM BBIIOIHEHB UMHTAIIHOHHBIC
pacyeTsl, MaKCUMaJIbHO PUOJIMIKEHHBIE K (DaKTHUYEeCKOHN JH-
HaMHKE MaKpOIKOHOMHUYECKHUX M OTPAcieBBIX MOKa3aTenei
skoHOMUKH Poccuu. Jlanee ObLIH BBIMOJHEHBI TPOTHO3HBIE
pacuets! Ha iepuox 2019-2033 rr. MakposKkOHOMUYECKHUE pe-
3yNbTaThl pacueToB o JIMM u oneHKa Oy/IyInX HaJOTOBBIX
MOCTYIUICHUH, TeHEePUPYEMbIX MIPOEKTOM, NEPEBOJMWINCEH B
tensl 2018 1. ¢ ucnonb3oBanueM neduistopa BBII, omy6mu-
koBaHHOTO Poccrarom, u paBHoro B mepuoa 2016-2018 rr.
npumMepHo 123%.

OcHoOBHBIE NPEAnoJIOKEHUS, UCITOJB3YEMbBIC

B pacyeTrax
B ocHOBY pacueToB ObLI [10J105KEH BApUAHT AMHAMHUKH KO-
HOMUKHU Poccun, OpUeHTUPOBAHHBIN Ha BHIIIOJIHEHUE MaHCKUX
(2018 r.) ykazoB IIpesunenta Poccun. Takas nuHamuka siB-
JIIE€TCSI OITUMUCTUYECKUM BApUAHTOM Pa3BUTUSI POCCUNCKON
skoHoMHuKH’. [Ipeamonaranacey «mmaakas» (OeCKpU3UCHAS)
TPaeKTOpUs AMHAMUKH BaJIOBOTO Bhiycka 1 BBII skoHOMU-
ku Poccun B mporuosHom nepuose (2019-2033 rr.), Tak Kak
LIEJIBI0 JAHHOTO MCCIIeIOBaHUS HE ObUIO MPOTHO3UPOBAHKE
KpU3UCOB. IMEHHO B 3TOT BapUaHT pa3BUTHsI POCCUNCKOM KO-
HOMUKH OBLIT «BCTpoeH» MpoekT Komnauuu. Mcnone3oBanne
OoJsiee NECCUMUCTUYHBIX BAPUAHTOB PA3BUTHSI SKOHOMHUKHU
Poccun mpuBeseT K HEKOTOPOMY CHHKEHHUIO 3(D(PEKTOB OT
peann3aluy MpoeKTa, HO MPUHIUIINAIBHO UX HE U3MECHHUT.

JIJisl IOJTHOTBI OLEHKHM dKOHOMHUYEcKoro 3ddexra ot
peanu3aiuu npoekta Kommnanuu ObII0 yUYTEHO BIUSHUE HA
9KOHOMHKY JIONIOJIHUTENIbHBIX OFOJKETHBIX J0XOJ0B, HEMNO-
CPEICTBEHHO TeHepHpyeMBbIX npoekToM. ITpu sTom mpearo-
JIarajaock, YTO 3TH JOMOJHUTEIBHBIC JOXOABI OYIyT HCIOb-
30BaHbI 110 MEpe UX MOCTYIUICHUS IS Pa3BUTHUS SKOHOMUKH
B BHJI€ MHBECTUIUI. DTO MPEANOI0KEHHE COOTBETCTBYET
ninanaMm 1o peanusanuu B 2019-2024 rr. HaIMOHAIBHBIX
MIPOEKTOB, TaK Kak, [0 Halllel oreHke, He MmeHee 60% 3aTpar
B paMKax 3THX IIPOEKTOB OyleT HAIpaBJICHO Ha YBEIHMUCHUE
WHBECTHIMH B OCHOBHOM KaruTair’. B pesynsrare peannsanus
npoekta Kommanuy BiauseT Ha SKOHOMHYECKYIO TUHAMHKY
HE TOJIBKO B He(DTE100BIBAOIICH TPOMBIIIIICHHOCTH H, Yepe3
MeE)KOTpacieBble CBA3U, Ha Pa3BUTHE CMEKHBIX OTPACie, HO
U 4epe3 TeHEePaIio TOTOJIHUTEIHHOTO CIIpoca Ha TOBAPHI U
YCIIYTH, CBA3aHHOTO C YBEITMYEHHEM JO0XOIO0B M PACXOOB
KOHCONHIUpOBaHHOTO OromkeTa Pocecnu (puc. 1).

[Tpu orcyTcTBUM ydeTa (hakTopa MOMOIHEH ST KOHCOIHIH-
POBaHHOTIO OrO/IKETA 33 CYET peain3aluu npoekTa Kommnanuu
3¢ GeKT OT peayn3anuu MPOEKTa HA YPOBHE 3KOHOMHKHU B
1esioM OyAeT CyliecTBeHHO MeHblIe. OIHaKo He yuen 3TOTo

’[pyeue sapuanmel pazsumusi poccutickol dKOHOMUKU ONUCAHbL
asmopamu 6 (bapanos, [1asnos, 2018)

3Ocnosnvie nanpasnenus 61002CemHOl, HALO20BOU U MAMONICEHHO-
mapugrnou norumuxu Ha 2019 200 u na nnanoswiii nepuoo 2020 u 2021 ee.
(2018). https://www.minfin.ru
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IIpupoct unsectuLuii B

npoekty Kommanun

CBS3CH).

ITpupocT NPOU3BOACTBA
B He(TenoObIBaoLICH >
OTpaciy O CPAaBHEHHIO

1) IIpupoct npousBojcTBa
OCHOBHOHM KaItuTall I1o > B CMEJKHBIX OTPACIIAX

(BJ'[I/ISIHI/IC MEXKOTPACIEBBIX

2) Ilpupoct npou3BoJCTBa
Y B CTPOHTEIBCTBE 1
MAalIMHOCTPOCHHHU B
pe3ynbTaTe peaau3ayuu
npoekra Komnanun

IpupocT 10X010B U
pacxoyioB

| KOHCOJIMITHUPOBAHHOTO
OroKETa

VL

IIpupoct coBokymHOro
Crpoca B 5KOHOMHKE

¢ ee pa3BuTHEM 0Oe3
npoekra Komnanuu

A\ 4

IIpupoct BanoBoro Boinycka u BBIT

A

Puc. 1. Cxemamuuecroe npedcmasienue enusnus npoekma Komnanuu na paseumue sxkonomuxu Poccuu

(hakTOopa SBISIETCS 3aBEIOMBIM 3aHMKEHHEM 3(P(EKTOB OT
peanu3anuy JII0OBIX POEKTOB B HE(TIHOM MTPOMBIIIICHHO-
CTH, KOTOpas BJIAETCS BAXKHEUIITMM UCTOYHUKOM MOMOIHEHHUS
KOHCOJIMJMPOBAHHOTO U, B 0COOEHHOCTH, (e/iepalbHOTO
oromxkera Poccun. Eme pas oOpamiaem BHUMaHUE Ha TO, YTO
JIOTIOTHUTENBHBIE (TTPSIMBIE U KOCBEHHBIE ) TOXO/IBI OIO/KETa,
CBSI3aHHBIE ¢ peanu3aluen npoekra Komnanuu, B pacueTtax
HAINpaBJISIIOTCS B MHBECTUIMH, TO €CTh Ha Pa3BUTHE MPOU3-
BOJICTBA, UTO SIBJIIETCSI BECbMA aKTyaIbHBIM JUIsl POCCHIACKON
SKOHOMMKH, UMEIOLIEH B MOCIEAHUE TOABI HU3KHUE TEMIIbI
pOCTa MHBECTUILINI B OCHOBHOH KanuTall. B ciryuae eciu ot
JIOX0/bI OyIyT HallpaBiIeHBI, HallpUMep, Ha MpuoOpeTeHne
obnuranmii @enepansroro kasnadericrsa CIIA wmm rocynap-
CTBEHHBIX [IEHHBIX OyMar JpyruX HHOCTPAHHBIX TOCYIapCTB,
atH 3 dexTsI paboTtars He OyIyT.

Ha ocnoBe nannbix LleHTpa pecypcHOM IKOHOMUKHU
MDOIIIT CO PAH npeanonaranock, YTO BCe BUJIbI HAJIOTOB
B [IeHE He()TH, IPOIaBaeMON Ha IKCIIOPT, coCTaBIsuN 57%,
a B IIleHe He)TH, peann3yeMoil Ha BHYTPEHHEM PhIHKE, ObITH
pasus 71,7%. [To nanabiM Kommaauw, noist SKkCropTa B 00b-
eMe peai3alui KOMIaHUU COCTaBIseT mpuMepHo 34%, noins
BHYTPEHHET0 MoTpedieHus — 66%.

AHaJIu3 pe3yJIbTATOB IPOTHO3HBIX PACYETOB B

CUTyallMM C IPOCKTOM U B CUTyallUH 0e3 MMpPoeKTAa

Bnusiane npoexra Komnanuu Ha pa3BUTHE SKOHOMHKH
Poccun B nporHo3sHoM nepuojie Ha MaKpOypOBHE BeCbMa
orpanndeno. Obmas cymma BBII 3a nepron 2019-2033 rr.
0 IPOTHO3Y C BKIIIOUEeHHEM NpoekTa Kommanuu Bo3pacraer
Ha 0,8% 10 cpaBHEHMIO C IPOrHO30M Oe3 mpoekTa. Oomast
CyMMa MHBECTHIIMH B OCHOBHOW KalMTAaJ IO MPOrHO3Y C
BKJIFOYEHHEM ITPOEKTA 10 CPABHEHUIO C IIPOTHO30M 0€3 1po-
ekta Bo3pacraeT Ha 0,6%.

Bmecre ¢ TeM comocrasieHne 3HaYCHUH aOCOIIOTHBIX
MaKpOIKOHOMHUYECKHX MOKa3aTeNeH B IPOrHO3€ C MPOEKTOM U
0€3 HEero MO3BOJISIET OLIEHUTH MYJIBTUIIIIMKATUBHBIC (D (DEKTHI
ot peanu3zanuu npoekra Komnanuu. [Tpupoct BanoBoro BeImy-
cka 3aneprnon 2019-2033 rr. B uenax 2018 . cocrasinsier 3627
wipp pyo., coorBeTcTBYIomui npupoct BBIT — 2095 mupx
py6. C y4eToM Toro, 4To CyMMapHbIe HHBECTHIINH B IPOEKT
cocrasisior 790,3 Mipy py0., MyJIBTHILIMKATOP HHBECTHIINI
KoMnanuu no npupocTy BanoBOro BhITyCKa paBeH 4,6 pasa
(3627/790,3), a mo mpupocty BBII — 2,7 paza (2095/790,3).
MynbTHIIIMKATOP NPUPOCTA BAJIOBOTO BBITYCKAa YKOHOMUKHU
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Poccun no npupocty nponyknuu Kommanuu pasen 1,2
(3626/3131,5), tne 3131,5 mupa py0. — mpupOCT MPOTYKINH
Kommanun 3a Bech MporHo3HbI iepuoz (Tadi. 1 u ucxonHsie
YCIIOBHSI PACUCTOB).

Ha ocHoBe pe3ynbTaToB IpOrHO3HBIX pacueTos no AMM
OBUI OLIEHEH CYMMAapPHBIN MPUPOCT HAJIOTOBBIX IMTOCTYTIIICHUH
B KOHCOJIMINPOBAHHBIH OIO/KET 32 BECh IEPHO/I, COCTABUB-
NN, 110 HalIel oleHKe, npuMepHo 744 mupx py6. DT1a Be-
JTrYuHa ObljIa ToJTydeHa ciieayromum oopazom. [1o naHHBIM
Poccrara, BBII Poccun B 2018 1. 6611 paBen 103875,8 mupx
py6.* 10X0bI KOHCOIUANPOBAHHOTO OIOKETA B TOM XKE TO/LY
cocraBmwm 36916,9 py0.° umu 35,5% ot BBII. Kak 0b110 OT-
MEUEHO BbIIIEe, cyMMapHblil npupoct BBII ot peanuzanuun
MIPOEKTa 3a BECh IPOrHO3HBIN Nepuoa cocTasisieT 2095 mipa
py©6. [Tpn npeanonoxeHnu, 94To 0 JOX010B KOHCOIUIN-
poanHoro Otokera B BBII coxpanutcs Ha yposue 2018 1,
CYMMapHBIH PUPOCT €ro JIOXOA0B B PE3yNbTaTe pean3anni
MIPOEKTA 3a BECh MPOTHO3HBIH MEPHO]] COCTABUT IPUMEPHO
744 mupn py6. (2095x0,355=744). CnenoBareiabHO, COKpa-
[IEHNE HAJOTOBBIX MOCTYIJICHUH B KOHCOJHMIUPOBAHHBIHN
6romket Poccun B Hauasie MpOrHO3HOTO TIEPHO/A, CBI3AHHOE
C IPEOCTaBIEHUEM HANOrOBbIX 1broT Komnanuu na 380,7
MIIPJL pyO., B IIEPCIICKTHBE MOPOXK/AET MOIOKUTEIbHBIN (Hu-
HAHCOBBIN MOTOK B OIO/DKET B pazMepe 744 mupa py6. IToT
MIOJIOKUTEIIBHBIN (KT CBA3aH C yBETMUCHUEM TIPOU3BOI-
crBa HepTh KoMnanuel Komnannu B pe3ynbrare peain3anim
WHBECTHLMOHHOTO TMPOEKTA W PACIINPEHUs] TIPOU3BOICTBA
B CMEXHBIX OTpAcilsiX, MOPOXKAAIONIETO JTOTOTHUTEIbHBIC
HAJIOTOBBIE MTOCTYTUICHHS.

B cBsi3u ¢ 3THM MOXXHO MOCYNTATH MYJIBTHIUINKATOP Ha-
JIOTOBBIX JIBIOT, PaBHBIH 1ByM. VIHaue roBopsi, Ha pyOIsb Ha-
JIOTOBBIX JIBrOT /1715t KOoMITaHN# KOHCOTMTMPOBAHHBIH OFOIKET
P® B poruo3HoM neprosie MoIyduT 2 pyo. TOMOITHUTEITBHBIX
J10xo10B. Hastorosbie JIbroTsl Oy/1y T HOTHOCTBIO KOMIIEHCHPO-
BaHbI OIO/DKETY € JOTIONHUTEIBHBIM JTOXOIOM. DTOT et
CBsI3aH KaK C POCTOM ITPOM3BOAICTBA B camoit Kommanuu, Tak
U C yBEJIMYCHUEM 00IIero ooObemMa IMpou3BOJICTBA B CTPAHE,
00yCIIOBIIEHHOTO MYJIBTHIIMKATHBHBIMH 3 dexTamu.

Heo0xoquMo OTMETHTB, YTO HETOCPEACTBEHHO MPOCKT
Komnanuu B nporuosnom nepuoze (2019-2033 rr) Oynmer

*Caum Poccmama. http://www.gks.ru
SKonconuouposannwiii 6100scem Poccuiickou @edepayuu 2018. https://
aftershock.news/?q=node/737237&full



'EOPECYPCbI/ GEORESOURCES

2019-2033 rr.
3627

IToxka3zaTenb

ITpupoCT BaIOBOTO BHIMYCKA YKOHOMUKH
Poccuu ¢ y4eToM MeXOoTpacieBbIX
3((deKTOB — BCero

B TOM YHCJIC:

TIPUPOCT BaJIOBOTO BBITyCKa | 8211

noapasacJICHus

MIPUPOCT BaJIOBOTO BBIITyCKa 2 -4584

noapasaciICHUA

IIpupoct BBII sxonomuxu Poccuu ¢ 2095

YYETOM MEXOTPACJIEBBIX dPQEKTOB — BCETO

Hanorosrie moctymieHust ot 744

JlonIoJIHUTENIbHOTO Tipupocta BBIT—-Bcero

Mynstunmkartop naBectuinii Kommannm 4,6

I10 BaJIOBOMY BBIITYCKY, pa3

Mynerummmkatop naBectrnit Kommannm 2,7

o BBII, pa3

MyNbTHIUINKATOP HAIOTOBBIX JIBIOT
(OO1IHiA PUPOCT HAJIOTOB TIO BAPUAHTY C
MPOEKTOM, JAEICHHBIN Ha JIbIOTHI
Kommanumn), pa3

2,0

MynpTunmkaTop NprupocTa BaJoBOro 1,2
BBIITyCKa SKOHOMHKH Poccuu o npupocrty
npon3BoacTBa B Kommannu (oTHOmEHME
MIPHUPOCTA BAJIOBOT'O BBITYCKa SKOHOMHKH
Poccun k npupocty Beinycka Kommnanumn)

Ta6n. 1. OcnogHbie pe3ynvmamol pacuenos no npoekmy Komna-
Huu 6 2019-2033 2., mapo pyo. (6 yenax 2018 e.). Ucmounuxk: Pe-
3VIbMAMbL PACUEMOS A8MOPOS C UCNOTb308AHUEM OUHAMUYECKOU
MeHCOMPACAe8oll MoOenu SKOHOMUKU Poccuu.

TeHEePHUPOBAaTh HAMHOTO OONBIIHHA MPUPOCT JOXOIOB B KOH-
CONMINPOBAHHEINA OropkeT. 1o Hamiei oneHke, 0CHOBaHHOMN
Ha [0 HAJIOTOB B IIEHE MPOAYKIHH HEePTea00bIBarOmen
OTpaciii W J0JI€ SKCIOpPTa M BHYTPEHHETO MOTPEOIICHUS B
nponaxax Kommanmm, B ierax 2018 1. oH OyzmeT paBeH mpu-
MepHO 2500 mapz py6. OqHaKko cokpamieHne mpon3BOACTBA

gre
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MIPOLYKIIMH BTOPOTO MOAPA3ICICHNS B BAPUAHTE C IPOCKTOM
[0 CPaBHEHMIO C BApPUAHTOM O€3 MPOEKTa, COCTABIISIOIIEE
3a BECh MPOTHO3HBIN Iepuon npumepHo 4584 muipa pyo.
(Tabim. 1), CymIeCTBEHHO yMEHBIIAET 3TOT 3PQEKT 3a cUeT
OTPHIIATEIFHOTO MIPUPOCTA HANOTOBBIX MOCTYIUICHUH B 3THX
oTpacisix.

[TonoxkurenbHble MyIbTUILIMKATUBHBIE A (EKTHI OT pea-
nu3anuu npoexta Kommanun B skoHoMuke Poccnn HaunHArOT
MIPOSIBIIATECST HE Cpasy, a ToJIbKo HauuHas ¢ 2024 r., mocte-
MEHHO YCHJIMBASICh K KOHILY TPOTHO3HOTO Tiepuona (puc. 2).
DTO 00YCIOBJIEHO TE€M, YTO JIOTOJHUTEIbHbIE HHBECTHIINU
Komnannu, a Tak)Ke HHBECTUIIUH, CBA3aHHBIE C YBETHUCHHEM
JIOXOJIOB M PacXo/I0B KOHCOJIMAMPOBAHHOTO OIOMKETa, JAr0T
OTJavy C 3ara3bIBaHUEM, CBSI3aHHBIM C MHBECTHUIIHOHHBIM
JaroM B HE(TSIHOW MPOMBINIICHHOCTH U JPYTHX OTPacisix
HAIIMOHAJBHON DKOHOMHUKH. B CBSI3M ¢ 3TUM HEOOXOIMMO
OTMETHTh, YTO HE(TsHAs IPOMBIIIICHHOCTD SIBJISETCS OT-
paciibio ¢ BBICOKOH (hoHmoemkocTho. [0 Hamie oreHke, B
2015 r. Ha pyOsb NPOU3BENCHHOM MPOJAYKIMH B HE(TIHOI
MPOMBIIIJICHHOCTH MPUXOIUIOCH 2,36 py0. OCHOBHBIX (DOH-
JoB. [To sxoHoMukK Poccun B 1iesiom Ha py0iib TPOM3BO/ICTBA
BaJIOBOTO BBIMYyCKa 3TOT TMOKa3aTenb ObLT paBeH 1,11 pyo.
OCHOBHBIX (DOHJIOB, TO €CTh B JIBa C JIMIIHUM pa3a MEHBIIIE.
To ke OTHOCHUTCS U K KalTUTAJIOEMKOCTH 110 UHBECTHUIUAM B
OCHOBHOM KaluTal.

[To naHHBIM JeTaIM3UPOBAHHBIX TAOJUIL «3aTPAThI—BbI-
IyCK», pa3paboTaHHBIX A 3koHOMHUKH Poccum 3a 2011 r,
B YaCTH MCIHOJB30BAaHUS MPOAYKIUU APYTHUX OTpaciel
9KOHOMMKH He(TSHAs! IPOMBIIIJICHHOCTh UMEET Hamboliee
TECHBIE PON3BOJICTBEHHBIE CBSI3H C YCIIyTaMH, CBSI3aHHBIMU
¢ noObryeit Hegtu (Ha pyOsIb IPOM3BOJACTBA B HEPTSIHON
MPOMBIIUICHHOCTH TpaTUTCA 2,7 KOM. MPOAYKIUU 3TOTO
BHUJ1a DKOHOMHUYECKOI JIeSITeIbHOCTH), TPOM3BOJIICTBOM TPYO
1 3JIEMEHTOB TPYOOIPOBOAHBIX COCTMHUTENBHBIX (1 Kom.),
yCIIyraMM IO MPOW3BOACTRY, MEepeaadye M PaclpeaeIeHUI0
ANIEeKTPOIHEPTHH (2,7 KOI.), CTpOUTEeNbHBIMU padboTamu (1,2
KOIL.), YCIIyT'aMH OIITOBOM TOProBiu (2,5 Korl. ), Tpy0orpoBo-
HBIM TpaHcnopToM (4,2 kor.). Poct npousBoacTsa B HehTIHOM
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Puc. 2. Jlunamuxa pasnocmu 64106020 8bINyCKA 6 YelOM, 8AI0B020 BbINYCKA NEPEO20 NOOPA30eNeHUs (NPOU3BOOCNEO CPEOCHIE NPOUIBOOCIBA
U NPOMEXHCYMOUHBIX YCIIV2) U 8ATI08020 8bINYCKA MOPO20 NOOPA3OeNeHus (NPou3800Cmeo npeomenos nompedieHus u ycuye s OOMAUHUX XO-
3aticme) no akonomuxe Poccuu 6 sapuanmax ¢ npoexmom u 6e3 npoexma Komnanuu 6 2019-2033 ee., mapo pyo. (6 yenax 2018 2.). Mcmoynux:
Pesynbmamui pacuemos asmopos ¢ UCHONb308aHUEM OUHAMULECKOU MEHCOMPACe8oll Modenu IKoHomuru Poccuu.

HAYUHO-TEXHVHECKU XKYPHAN
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MaKpOl)KOHOMH'-{eCKaS[ OILICHKA BJIMAHUA IIPOCKTA...

MPOMBIIIICHHOCTH «TSHET» 32 COOOH yBelIMUSHHE BaJIOBOTO
BBIITyCKa B ATUX OTPACIIAX.

B koHTeKcTe OLIEHKH MMOCIeICTBUN peann3alnn IPOeKTOB
B HE(PTSIHOM MPOMBIIIIEHHOCTH 0C000€ BHUMAHHUE CIIEIYET
YAETATH CBA3SM C TPAHCIIOPTHOW OTPACIIbIO, KOTOpask TakxkKe
SIBJISICTCSl OYCHb (DOHIOEMKOM MO OCHOBHBIM (DOHIAM, U Ka-
[IUTAJ0EMKOM 110 MHBECTULIUAM B OCHOBHOH KamuTai. Bce
3TO OOBSCHSET OTIOKEHHBIH MOJOKUTEIBHBIH dPPEKT OT
peanmm3anun nmpoekra Komnanuu. HBeCTUIIMN 1aayT OTAAYY
JIMIIB Yepe3 HECKOMIBKO JIET — KaK Ha YPOBHE KOMITaHUHM, TaK U
HKOHOMUKH B IEJIOM.

CpaBHeHHE OTPACIeBON AMHAMUKH ITPOU3BOACTBA 10 BApHU-
AHTaM [TOKA3bIBACT, YTO CYIIIECTBYET 3HAUUTEIFHOE pa3Inyie B
TEMIIaX POCTa [0 OTPACIISAM H B YBETTMUCHUH TEMITOB HX POCTA.
B BapuanTe ¢ npoexrom Kommanuu rpu 001HX TeMIax mpupo-
cra BasioBoro Beinycka (109,6%) B HauOoJIbIIIeH CTEIeHN YCKO-
psieTcst 100bIua HeTH (TIePBBIN PaHT 10 U3MEHEHHUIO TEMIIOB
MPUPOCTA BAIIOBOTO BBIITYCKA CPEAN OTPACIICii HOMEHKIIATyphI
JIMM — T1a651. 2), Mpor3BOACTBO MAIIIMH U 000pyI0BaHuUS (BTO-
PO¥i paHr), MPOU3BOICTBO TOTOBBIX METAIUIMYECKUX M3/CTIHN
(Tpertuii paHT) U CTPOUTENBCTBO (UETBEPTHIN PaHT).

HaunmMensInee yckopeHHe XapaKTepHO JIs TOCYAapCTBEH-
HOTO ymHpaBlieHHs, 00pa30BaHusl, 31paBOOXPAHEHUs. DTO
00BSICHUMO, TaK Kak J0ObIua He()TH OTHOCUTCS K 1 moapas-
JIENeHNIO (TIPOU3BOACTBO CPENCTB MPOU3BOACTBA M YCIYT,
(hopMHUPYIOLIHUX POMEKYTOUHOE MOTPEOJICHHE) U KTSHET
3a co0Ol CMEXHBIE OTPACIH, KOTOPbIE TaKKe MPOU3BOAST
B OCHOBHOM ITPOJYKIIHIO IPON3BOJICTBEHHOTO HA3HAYCHMS.
OCHOBHYIO JI0JTI0 B IPUPOCTE BAJIOBOTO BBIITyCKa B BapHaH-
Te ¢ mpoexkToM KoMmmaHuM Mo cpaBHEHHUIO ¢ BapHaHTOM 0e3
MPOEKTA COCTABIISAET 100bI4a HE(PTH, a TAKKE CTPOUTEILCTBO
U MAIIMHOCTPOEHHE, KOTOPBIE 00ECTeunBaIOT peaTu3anuio
OIICHMBAEMOT0 HHBECTHIIMOHHOTO MpoekTa (Tabm. 2).

Oo6pamiaer Ha cebss BHUMaHUE TO, YTO B OTPACIAX, B
KOTOPBIX Pa3HOCTh CyMMapHbIX 00bEMOB IPOU3BOJICTBA B
BapHUaHTE C MPOEKTOM [0 CPABHEHHIO C BapuaHToM 0Oe3 1po-
€KTa OTPHUIIATEeNIbHAS, UMEIOT MECTO 3HAUNTENIbHBIE TTOJIOKH-
TENbHBIE TEMITBI POCTA BAJIOBOW MPOAYKIIMU 32 BECh MEPHOJ
B 000MX BapuaHTax. bonee Toro, 3Ty TEMIIBI 3a BECh EPUOS
B psijie CIIy4aeB HECKOJIBKO BBIIIIE, YeM, B BApHaHTe Oe3 1po-
ekra. HanpuMmep, B nuieBoi NPOMBILUIEHHOCTH, KOTOPAst
B BapHaHTE C NMPOEKTOM 3a BECh MEPUOJ] UMEET TEMI POCTa
210,8%, a B Bapuante 6e3 npoekta — 210,7%, B onToBOI U
PO3HUYHOI TOPTrOBIIE TEMIIBI POCTa COCTABIAIOT 228,8% u
228,1% COOTBETCTBEHHO U T.JI.

OTtpunarenbHas pa3HOCTh B CyMMapHBIX 3a BECh IPO-
THO3HBIN IepHoj 00beMax MPOU3BOCTBA B OTPACIISIX, IPOU3-
BOJSIIINX B OCHOBHOM ITPOIYKITHIO BTOPOTO MOAPA3ICICHHUS,
oObsicHsieTCsl Ooliee HU3KUM 00bEMOM BaJIOBOTO BBIITYyCKa
9THUX OTpacjel B IepBbIe TO/IbI peaTu3alui MPOeKTa, Kormna
YBEJIMYEHUE MHBECTUIMH B HE(TSIHYIO NPOMBIIUICHHOCTh
OTBJIEKAET PECYPCHI OT Pa3BUTHS APYTUX OTpacielt (puc. 2).
CHmwxkeHre npuMepHo Ha 4,6 TpiH pyd. CyMMapHBIX 00b-
€MOB IIPOU3BOJICTBA 32 BECh ITPOTHO3HBIN MEPUOA OTpaciei
BTOPOTO MOApa3AeeHus (CENbCKOTO X03SUCTBA, MUILEBON U
TEKCTUJIbHOM IMTPOMBIIJIEHHOCTH, OIITOBOM U PO3HUYHOMU TOP-
TOBJIM, OTpacieil Mo IPOU3BOACTBY HEMATEPHAILHBIX YCIYT)
1 YBEIMYEHHUE BaJIOBOTO BBITYCKa IIEPBOTO MTOAPA3/ICICHIS Ha
8,2 TpiH py0. B BapHaHTe C POSKTOM OTHOCHUTEIILHO BapHaHTa
6e3 mpoeKkTa MOXHO MHTEPIIPETUPOBATh KaK MPOSBICHUE B
sKoHOMUKe Poccun «rommanackoi 601e3Hmy.
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B.A. Kprokos, A.O. bapanos, B.H. IlaBnos

BriBoanl

Peanuzanus mHBECTHIIMOHHOTO TpoekTa KoMmanuu c
MIPEAOCTABICHUEM €l HaJOTroBBIX JIBIOT B ieprox 2019-2033
IT. B I[€JIOM MO3UTUBHO BIMSIET Ha Pa3BUTHE YKOHOMHUKHU
Poccuu. I1o 5k0OHOMUKE B LI€JIOM JOIOJHUTENIBHBIN IPUPOCT
BAJIOBOTO BBINTyCKa cocTaBuT 3627 mipa py6., B BBIT—2095
mipa pyo. (tabim. 1)

[To3uTnBHOE BO3AEUCTBHE MPOEKTA HA POCCUICKYIO
HKOHOMHKY BO3MOKHO JIMINb MIPH YCJIOBUU HCTIONB30BAHUS
JIOTIOTHUTENBHBIX JI0XOJI0B KOHCOJIHIMPOBAHHOTO OIO/KETa,
MOJYYaeMbIX OT pealn3alii MPOeKTa, Ha HHBECTULIMOHHBIE
renu. [Ipu oTCYyTCTBHM MHBECTHPOBAHUS JOMOTHUTEIBHBIX
JIOXOZIOB OIO/XKETa CIIeCTBUEM BBHITIOTHEHHUS MpoekTa Oy-
JIET TPOCTOE MepepacipeieieHue PecypcoB U3 CEKTOPOB
HKOHOMHMKH, 0OecIreunBaroIux (HopMUPOBAaHHE KOHEUHOTO
MOTpeOIeHHs TOMAITHUX XO3SIMCTB, B CEKTOPA, MTPOU3BOJIS-
M€ TOBaphl IPOU3BOACTBEHHOIO Ha3zHaudeHus. [Ipu sTom B
BapUaHTE C MPOEKTOM HEe0o0s3aTeIbHO MPOM30IIET yBeInye-
Hue BaJIoBOro Bellyck U BBII no cpaBHeHUI0 ¢ BapuaHTOM
NporHo3a 0e3 MpoeKTa.

Hcnonb3yst cyMMapHbIE 3a IPOrHO3HBIN [IEPUOJ [10Ka3a-
TEJIN, pACCYUTaHHBIE B COMTOCTABUMBIX I[eHAX, ObUTH OIICHEHBI
MYJIBTUILTUKATHBHBIC (D (QEKThI OT peatn3aiy MpoeKTa Jist
skoHOMUKH Poccuu B 1estioM. MylIbTUIIIMKAaTOP UHBECTULUI
B IipoekT KoMmaHuu 1o BaJlOBOMY BBIIYCKY COCTaBIseT 4,6,
no BBII — 2,7, To ecTh ofiMH py0iib MHBECTHIIUI B MPOEKT
MOPOKIAET OMONHUTENbHBIE 4,6 py0. BAJIOBOTO BHIITYyCKa
2,7 py6. BBII. MynbTumiinkarop npupocTa BaJIoBOTO BbIIY-
cka sKoHOMUKH Poccuu no npupocty npoaykunn Komnaunuu
paBeH 1,2, To ecThb Ha OfWH PyOJIb MPUPOCTA NPOLYKIINU
KoMmnanuu BasioBOH BBIMTYCK 3KOHOMHKHU B II€JIOM BO3pac-
TaeT Ha 1,2 py6. MynbTHILIMKATOP HAJIOTOBBIX JIBTOT PaBEH
nByM. MHade roBoOps, Ha KaKIbIi pyOiIb MpeaoCcTaBICHHBIX
KoMmaHnu HaJOTOBBIX JIBTOT B MEPCHEKTHBE KOHCOIUAM-
poBaHHBIN OromKkeT Poccuu MOMyYHT JBa OMOIHUTEIBHBIX
PYOJISl TOXO/IOB.

AHanu3 TMHAMHUKH IPHPOCTOB IMPOU3BOACTBA TI0 MOpa3-
JICJICHUSIM ¢ y4eToM npoekra Kommanuu u 6e3 Hero moxasai
SIBHOE TIPOSIBJICHUE TOJIAHJCKOW OOJIE3HN B HKOHOMUKE
Poccun. B 1ienom 3a mporHo3HbIH nepro 00beM MpoTyKIUU
M YCIIyT NOTPEOUTENHCKOTO Ha3HaueHHs (BaJIOBOH BBIMTYCK
BTOPOTO MOpa3/eiicHHsI) COKpalaeTcst Ha 4,6 TpiaH pyo. B
BapHaHTe C MPOCKTOM I10 CPABHEHHUIO C BAPUAHTOM 0€3 IIPOeK-
Ta. OJJHOBPEMEHHO MPOIYKIUS U yCIYTH IPOU3BOJICTBEHHOTO
Ha3HaueHHs (BaJIOBOI BBINYCK MEPBOTO MOAPa3/iCICHUS) B
BapHaHTe C MPOCKTOM Ha 8,2 TpJIH py0. BbIIIE, YEM B BAPUAHTE
6e3 mpoekra (tabm. 1).

Peanuzaius mpoekTa NpUBEAET K CTPYKTYPHBIM CABUTaM
B BaJIOBOM BBIIYCKE IKOHOMHKH Poccuu B HarIpaBiIeHUHN yBe-
JIUYCHHUSI IOJTH OTpaciicii HeTea00bIYn, MAIIMHOCTPOCHUS,
CTPOHTENHCTBA, METAJUTYPTHH NPH OAHOBPEMEHHOM YMEHb-
IICHUN JOJH OTpacieil, Mpou3BOAAIINX TOTPEOUTEIbCKHE
TOBaphI 1 yciuyru (Tabm. 2).

YBenuuenue npousBozacTBa HedtH B Poccun Moxer mpu-
BECTH K MO3UTHUBHBIM MaKpPOIKOHOMHMUYECKHUM pe3ylbTaTaM
NP yCI0BUH 3(PPEKTUBHOTO HCIOIB30BAHUSI JOTIOTHUTEIb-
HBIX OIO/DKETHBIX HE(TEra3oBBIX JTOXOJOB Ha ILIEJIM MHBE-
CTHPOBAHUS U Pa3BUTHUA MPOHU3BOACTBA B JIPYTHUX CEKTOpax
HallMOHAJILHOM YKOHOMUKHU.

lannwvre npusodsmes ¢ conocmasumvlx yenax 2018 2.
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OTpacnu HalMOHAJIBHON Temn pocta Temm pocta Pasnocts B PazHocTe Mexay Panr no
9KOHOMHKH B JIMM 6e3 BaJIOBOTO BaJIOBOTO TeMIax CYMMapHBIM BaJIOBBIM YBEITMUYEHHUIO
muddepenumanyy Ha [ u BBIITyCKa B BBIITyCKa B npupocra, BBIIIYCKOM B BapUaHTeE C TEMIIOB IPUPOCTA

II moxpasnenenus BapHUaHTe BapHaHTE C | INPOLEHTHBIX | MPOEKTOM C CyMMapHBbIM | BEJIWYHMHBI BaJIOBOTO
0e3 npoekra MPOEKTOM MTyHKTOB BaJIOBBIM BBIITYCKOM B | BBINIYCKa B BApUAHTE
Komnanun | Komnanuu 3a BapuaHTe 0e3 MpoeKTa C TMPOEKTOM 1O
3a 2019- 2019-2033 (3a Bech epuos CPaBHEHHIO C
2033 rr., % ., % 2019-2033 rT.), BapuaHTOM 0e3
MIipa. pyo., nenst 2018 r. MPOEKTa

1. IIpou3BoICTBO MalINH

1 000py/IOBaHHUS 420,1 4223 2,1 1244 2

2. CTpouTensCTBO 3MaHUi

U COOpYXKEHUH 305,0 306,2 1,2 2095 4

3. CenbCKOE XO3SICTBO,

0XOTa H JIECHOE

X035cTBO. PBIO0IIOBCTBO

U ppIOOBOJICTBO 190,9 191,0 0,1 -537 14

4. JloObIua ra3a 122,1 122,5 0,4 28 11

5. loGbrua HedtH 125,7 129,8 42 3458 1

6. Jlo6b1ua nmpounx

TOIIUBHO-

JHEPreTUYeCKUX

MOJIE3HBIX UCKOTIAEMBIX 140,4 140,7 0,3 20 12

7. Jlo6bIua moJIe3HbIX

HCKOTIaeMBbIX, KpoMe

TOILIMBHO-

SHEPreTU4YeCKUX 186,4 187,0 0,6 91 10

8. [Ipon3BoacTBo

MUILEBBIX MPOAYKTOB U

Tabaka 210,7 210,8 0,1 -628 14

9. TexcTunbHOE U

MIBEHHOE MPOU3BOACTBO.

IIpousBoncTBO KOXH,

M3JICJIUI U3 KOXKH 1 00yBH 483,5 4843 0,7 -156 9

10. O6paboTka

JPEBECHHBI U

IPOU3BOJCTBO M3/ENUM U3

nepesa. Llemmrono3no-

OyMaXHOE TIPOU3BOJICTBO 196,0 196,4 0,4 11

11. Tlpon3BoacTBO KOKCa 159,5 159,9 0,4 11

12. IIpon3BoacTBO

HeQTENPOaYKTOB 140,8 141,0 0,2 25 13

13. Xumnueckoe

TIPOU3BOJICTBO.

IIpon3BoaCTBO PE3MHOBBIX

U IJIACTMACCOBBIX

W3 251,9 252,5 0,6 8 10

14. IIpon3BoACTBO MPOUNX

HEMETaJJINYECKUX

MHUHEPaJIbHBIX POJYKTOB

(cTpoiimaTepuabl) 258,7 259.,7 0,9 205 6

15. IIpousBoacTBoO

YEPHBIX METAJJIOB 2194 220,3 0,9 340 6

16. IIpousBoacTBo

IIBETHBIX METAJIOB 218,1 218,9 0,8 203 7

17. IlponsBoacTBo

TOTOBBIX METaJTHYECKUX

u3Aeaui 317,9 319,3 1,3 195 3

18. MammHocTpoeHnue

HedoHI0Cco31aKNIee 2448 2457 1,0 322 5

Tabn. 2. Xapaxmepucmuxa ompaciesol OUHAMUKY NPpou3eo0cmea no eapuanmam. Mcemounux: Pe3ynsmamyl pacuemos agmopos ¢ UCnoib30-
BaHUEM OUHAMUYECKOU MeNCOmMpaciesoll mooenu sxkoHomukuy Poccuu.
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Makpo3KOHOMHYECKas OLIEHKA BIUSHUS MTPOEKTA. .. gr VALY B.A. Kprokos, A.O. bapanos, B.H. ITaBnos
OTpacnu HallMOHAJIBLHOMI Temn pocta Temn pocra Pasnocts B Pasnocts Mexny Panr no
skoHOMHKH B JIMM 6e3 BaJIOBOT'O BaJIOBOTO TeMIax CYMMapHBIM BaJIOBBIM YBEIHMUEHUIO
nuddepenunanuu Ha [ u BBIITyCKa B BBIITyCKa B MIPUPOCTA, BBIITYCKOM B BapHaHTE C TEMIIOB [IPUPOCTA

I moxpaznenenus BapUaHTe BapuaHTe C | MPOLEHTHBIX | MPOEKTOM C CYMMAapHBIM | BEJIHYHHBI BaJOBOTO
6e3 npoekTa MIPOEKTOM IIyHKTOB BQJIOBBIM BBITYCKOM B | BBIILYCKa B BapHaHTE
Komnannu | Komnanuu 3a BapuanTe 0e3 mpoeKTa C TIPOEKTOM I10
3a 2019- 2019-2033 (3a Becb IepHOL CpaBHEHHIO C
2033 rr., % T., % 2019-2033 rr.), BapraHTOM 0e3
MIpI. pyo., nensl 2018 1. IIpOEKTa

19. Ilpoune mpon3BoaCTBa 213,7 214,1 0,4 11

20. ITpousBoxacTBO U

pacmpenieneHue

9JIEKTPOIHEPTUH, T'a3a u

BOJIBI 179,1 179,5 0,4 11

21. Coop, ouncTKa U

pacupeeseHne BOIbI 182,0 182.,4 0,3 12

22. CTpOHTENBCTBO _

HeOHA0CO3IaroIIee 182,1 182,7 0,6 20 10

23. OnroBas ¥ pO3HUYHAs

TOPTOBJISI, PEMOHT,

TOCTHUHUIIBI U PECTOPAHBI 191,4 191,6 0,2 13

24. Tpancnopt 159,4 159.,8 0,4 11

25. CBs3b 193,1 193,2 0,1 14

26. dunaHcoBas

JIeSITeJIbHOCTh 191,1 191,44 0,3 12

27. Onepanuu ¢

HEJIBHXHMBIM

HMMYILECTBOM, apeHa u

IIpelocTaBlIeHUE yCIyT (3a

nckimouenneM HITOKP) 188,9 189,1 0,2 13

28. 'ocynapcTBeHHOE

yIpaBieHUE U

obecrieyeHne BOCHHOM

0e30IacHOCTH.

CoumanbpHoe 00eceueHne 203,6 203,7 0,0 15

29. O6pa3oBanue 204,1 204,1 0,0 15

30. 3npaBooXpaHeHUe U

IIPeJOCTaBICHHUE

COIMAJILHBIX YCIYT 2033 203,4 0,0 15

31. Hayunsle

HCCIEOBaHus U

paspadotku (HUOKP) 180,3 180,6 0,3 12

32. IpenocrasneHue

MIPOYUX KOMMYHAJIbHBIX,

COLMANBHBIX U

NIEPCOHAIBHBIX YCIyT 230,9 231,3 0,3 12

BasoBoii BeIITycK — BCero 208,9 209,6 0,6 3626 10

BBII 228,1 228,8 0,8 2095 7

IIpooonscenue maodn. 2. Xapakmepucmuka ompacieou OUHAMUKY npouzeoocmea no sapuanmam. Memounux: Pesynsmamel pacuemos asmo-
P08 C UCNONL306AHUEM OUHAMUYECKOU MENCOMPACIesoll Modenu skonomuku Poccuu.

Jlureparypa

Bapanos A.O., [Tasnos B.H. (2018). Byner i1 HOBBII SKOHOMIYECKHIT
npopsiB B Poccrmn? OKO, 12, ¢. 76-90.

Bopucos [1., Mycradun A. (2013). IlepcrieKTHBEI HabHEHIIET0 Pa3BHTHS
HedTera3oBoro cekropa Pecryoimkn TarapcTad: BO3MOXKHOCTH M PHUCKH.
Heghmeeazosasn Bepmuxanw, 8. http://www.ngv.ru/upload/medialibrary/701/7
0114325019868e41dac4232712b53e.pdf

Bunenckwit I1.J1., Jlusmm B.H., Cmomsak C.A. (2002). Onenka sddek-
THBHOCTH MHBECTHIMOHHBIX IPOEKTOB. TeopHs W MpakThKa. 2-¢ 3. M.:
Jemno, 888 c.

ViccnenoBanne 3KOHOMUKH POcCHH C HCIIOIB30BAHHEM MOJEICH
HeweTknmHu mapamerpamu (2009. Ots. pen. A.O. Bapanos, B.H. Ilasnos.
Hosocunbupcx: UDOIIIT CO PAH, HI'Y, 236 c. https://nsu.ru/xmlui/bitstream/
handle/nsu/7731/Monographia-.pdf

SCIENTIFIC AND TECHNICAL JOURNAL

GEORESOURCES www.geors.ru

Kprokos B.A. (2016). O ¢popMHpOBaHHH CHCTEMBI PETYIUPOBAHUS, Ha-
LIEICHHOH Ha OCBOCHHE O0I1ee CII0KHBIX M MEHEE TPAJUIIHOHHBIX HCTOYHUKOB
YIICBOAOPOAHOTO ChIpbsL. [ eopecypeut, 18(4), 4. 1, ¢. 261-270.

Mycnumos P.X. (2011). KUH — ero npomnuioe, HacTosiee U Oyayiiee Ha
MecTopoxkaeHusIX Poccun. bypenue u negpmo, 11. https://burneft.ru/archive/
issues/2011-02/9

Hosuxosa T.C., Cycnuusia C.A. (2005). AHanu3 o0IIeCTBEHHOMH
9 HEKTHBHOCTH MHBECTHIMOHHBIX MPoekToB. OTB. pen. C.A. CycnuupiH.
Hosocubupck: UDOIIIT CO PAH, 282 c.

Hladpanux FO.K., Kprokos B.A. (2016). Hedrrerasossrit cexrop Poccnmn:
TPYZAHBIIT ITyTh K MHOroo0Opaswo. Mocksa-HoBocubupck-Tromens: lepo, 272 c.

Castanoa A., Lufin M., Atienza M. (2019). A structural path analysis
of Chilean mining linkages between 1995 and 2011. What are the channels
through which extractive activity affects the economy? Resources Policy, 60,
pp. 106-117.



'EOPECYPCbI/ GEORESOURCES

Heo J.-Y., Yoo S.-H., Kwak S.-J. (2010). The Role of the Oil Industry in
the Korean National Economy: An Input-Output Analysis. Energy Sources,
Part B: Economics, Planning, and Policy, 5(4), pp. 327-336.

Ivanova G., Rolfe J. (2011). Using input-output analysis to estimate the
impact of a coal industry expansion on regional and local economies. /mpact
Assessment and Project Appraisal, 29(4), December, pp. 277-288.

Cgenenus 00 aBTopax

Banepuii Anamonvesuu Kpiokoé — TOKTOp IKOH. HayK,
npodeccop, akagemMuk PAH, mupexrop UuctuTyTa KO-
HOMUKH M OPTaHU3aIU{ MPOMBIIIICHHOTO MPOU3BOJICTBA
Cubupckoro otneneans PAH

Poccust, 630090, HoBocubupcek, mp. Ax. JIaBpeHTheBa, 11.17

E-mail: kryukov(@ieie.nsc.ru

gre

2020. Crneussimyck. C. 19-27

Anexcandp Onecosuu Bapanoé — HOKTOp HKOH. HAyK,
npodeccop, 3aM. TUpeKTopa Mo HaydHoH padore, UHCTUTYT
OKOHOMHKH U OpTraHU3alluy MPOMBINIICHHOTO IIPONU3BOACTBA
Cubupckoro oraenenust PAH

Poccust, 630090, HoBocubupck, mp. Ak. JlaBpenthesa, .17

Buxmop Huxonaesuu Ilaénos — NOKTOp TeX. HAyK, MPO-
(eccop, MIaBHbBII HAyYHBIH COTPYTHUK, THCTUTYT SKOHOMHUKH
1 OpTaHU3aliH TPOMBIIITICHHOTO MPOU3B0IcTBa CHOMPCKOTO
otaeneans PAH

Poccust, 630090, HoBocubupck, mp. Ak. JlaBpenthesa, .17

Cmamws nocmynuna é pedaxyuio 04.06.2020;
Ipunsma k nyonurayuu 10.08.2020; Ony6auxosana 31.08.2020

Jmmmmm IN ENGLISH

Conference proceedings

Macroeconomic evaluation of an impact that a production increase project
of a large oil company may have on development of the Russian economy
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Abstract. The paper reviews an approach to systemic evaluation
of projects implemented in the oil industry in connection with
preferences granted for paying the resource extraction tax. The
project under consideration concerns a set of solutions aimed at
increased oil production by a large oil company (hereinafter the
Company). The approach put forward by the authors of the paper is
based on the input-output table analysis that allows demonstrating
and appraising commercial effect of proposed solutions as well as
tracing the full chain of inter-industry collaboration and the impact of
the project on the Russian economy at large. Calculations have been
made on the basis of the dynamic input-output model of the Russian
economy developed at the Institute of Economics and Industrial
Engineering of the Siberian Branch of the Russian Academy of
Science). This approach, among other things, makes it possible to
estimate those additional revenue inflows to the consolidated budget
of Russian Federation that relate in particular to indirect effects from
implementation of the project. An important feature of the proposed
approach is consideration of dynamic economic processes that take
place not only in the oil industry but also industries adjacent to it
and with due regard for interaction between industries in the Russian
economy as a whole.

Keywords: oil industry, project evaluation, multiplicative effects,
‘input-output’ method, dynamic input-output model, indirect effects,
budget revenues
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TIOHNCK, PA3BEJIKA 1 PA3PABOTKA HE®TAHBIX, [A30BbIX

U HEDTETA30BBIX MECTOPOKIEHHI VK 622.276

Marepuainsl KoHpepeHInn DOI: https://doi.org/10.18599/grs.2020.S1.28-31

I'eosiornueckoe MmHorooopasue 3aJjexxeil He(pT — OCHOBA
TE€XHOJIOTHYECKOT0 Pa3BUTHSI HHAYCTPHH
P.P. Hoamynnun

TAL Oil Ltd., Kaneapu, Kanaoa
E-mail: ravil.r.ibatullin@gmail.com

I'my6oxoe m3yueHne MexaHH3Ma U IIPOIECCOB pa3pabOTKH 3asIeskell ONTyMOB U TSDKeI0H HedTH, a Takke HeTH B
IUIOTHBIX ¥ CJIAHIIEBBIX KOJJIEKTOpaxX OBLIO MPOBEJICHO B YCIOBHUSIX CIICIMAIBHEIX TOMUTOHOB B CeBepHON AMepHKe.
OTH HCCIE0BAHMS ITOCTYKIIH 023011 TEXHOJIOTHIECKOTO CKadKa, KOTOPBIH SIBUJICSI OCHOBOI /IS ITepeBo/ia YKa3aHHBIX
pecypcoB B pa3psi U3BJICKaeMbIX 3anacoB. Ha 6a3e pa3BUTHS HOBBIX TEXHOJIOTHH TOPH30HTAIBHOTO OypEeHUsI, MHOTO-
CTYTICHYATOT0 TUIPOPa3phIBa, IapOrpaBUTAIIMOHHOTO METO/A B PA3INYHBIX MOTH(DUKAIIUSX JIOCTHTHY THl KOMMEPUYECKI
HPUBJIEKATEJIFHEIE PE3YIIBTaThl, KOTOPBIE O3BOJISIIOT yCTOHYMBO pa3padaThIBaTh MECTOPOXK/ICHUS ¢ HETPAANIIMOHHBIMI
3aracaMy B yCJIOBHSIX HU3KUX IIeH HAa He(Th. MapruHaibHbIe 3a1achl B YCIOBHSIX ITyOOKOTO KPH3HCA SIBIISIFOTCS [TTABHON
MPUYMHON CIIHCAHMS 3aIacoB M UX MIEPEX0a K KPYITHBIM JUBEPCH(UINPOBAHHBIM KOMITAHUSIM.

KuioueBsbie ciioBa: HerpaauirionHble 3amackl ¥ pecypcbl, OUTYMBI, TsDKelas He(Th, INIOTHBIC KOJUIEKTOPa, THAPO-
pa3phIB IUIACTA, IAPOIPABUTALIMOHHOE BO3CHCTBHE

Jst untupoBanust: Uo6arymmn P.P. (2020). ['eonornueckoe MmaOroodpasue 3anexei He)TH - 0CHOBA TEXHOJIOT U~
YECKOTO pa3BUTHS UHIYCTpUH. | eopecypewt, Crienssinyck, ¢. 28—31. DOL: https://doi.org/10.18599/grs.2020.S1.28-31

Beenenue Jloka3aHHbIC JloObIua,

MeToaM ¥ TEXHUYECKMM PELIEHUSM 110 M3BJIEYECHUIO 3amachl, MJIH 6ap/cyT
He)TH HEN30EKHO NPEIIECTBYET JOKAIM3aLKs PE3EPByapa, MIpa Gap.

MHBIMH CJIOBAMH, T€0JIOTHYECKUE CPECTBA ONPEIEIEHHS 3a- Kanana (Tsxenas nedrb 1 161 4
I1aCOB U PECYPCOB. OurymbI)

B nocieanue aBa JeCATHIETHS I€TAlbHO H3ydeHHbIE Benecyana 301 1.8
pecypcehl TSHKENOM HeTH 1 OUTYMOB, a TAKKE 3aachl yrie- CIITA — onenka (noTHbIE 200 8
BOJIOPOJIOB B IVIOTHBIX H CJIAHIEBBIX KOJUIEKTOPAX MOCITY KU KOIIIEKTOpa 1 CIIaHLb)

Becb mup 1672 100

OCHOBOW TEXHOJIOTMYECKOTO CKauka, KOTOPBIN HepeBell 3TH
pecypchl B pa3psii U3BIEKaEMbIX 3a11acOB. JTH 3a11ackl, 4acTO
onpezenseMble KaKk HeTPaJAULMOHHbBIE, CTAIN CYIECTBEH-
HBIM 3JICMEHTOM COBPEMEHHOTO pbiHKa Hedtu (Tadm. 1).
Oco0eHHOCTSIMM HETPaJMIMOHHBIX 3aMaCOB SIBUJIACh HUX
KOHIIEHTpauusi B (hOpMaIMsX 3HAYUTEIILHON TONIIMHBI, J0-
XOJUIIIMX 10 KMJIOMETpa (B ClIaHIax), a TaKKe IPOMaJIHbIe
IUIOINAH UX PACIIPOCTPAHEHHUS.

Kak BusHO 13 TaOm. 1, 10 HETPAUIIMOHHBIX 3aIIacoB
He(TH TOJIBKO B KpYIHEHIINX He()Tera30HOCHBIX TPOBUHLIUSX
NPEBBIIAET TPETh OT OOLIEMUPOBBIX, & J00bIYA COCTABIISIET
OKOJIO OJTHOH ISITOH OT 0OLIEMUPOBOW. DTH Pe3yIIbTaThl ObLIH
JIOCTUTHYTHI 32 ICTOPHYECKH KOPOTKHE CPOKH Oaroaapst Ho-
BBIM TEXHOJIOTHSIM, OCHOBAHHBIM Ha BBICOKOTEXHOJIOIMYHBIX
TOPHU30HTAJIBHBIX CKBAXHHAX. BBICOKOTOYHAs HaBUTALWs,
reo(U3nUECKUe UCCIIeOBaHus B Xole OypeHus, OypoBble
pacTBOPHI M JI0JIOTA SIBUJIMCH BaYKHBIMH COCTABIISIOLNINMU
3TOro ycrexa.

Jo0brua Tsa:xenoit HedTu 1 OuTyMa

CoBpeMEeHHbIE TEXHOJIOTUUECKUE PEILICHHUS ISl J00bIYH
TspKenol HedTH M Outyma B Kanane OGepyT cBoe Hauayio co
ctpoutenbeTBa B 1984 . Henasnexo ot ropona Fort Mac Murrey
(poBuHIMS AJbOEPTA) TIOA3EMHOI'0 UCIIBITATEIBHOTO CTEH A

© 2020 P.P. Ubarymmuu
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Tabn. 1. 3anacvl u dobviua negpmu (oyenxa na xomey 2018 2.)
(HUcmounux:  https://www.nrcan.gc.ca/science-data/data-analysis/
energy-data-analysis/energy-facts/crude-oil-facts/20064). *Wood
Makkenzi, Pioneer Natural Resources

UTF (Undeground Test Facility), Ha koTopom Obta 0TpaboTa-
Ha B IUJIOTHBIX YCJIOBUSIX TEXHOJIOTHS TAPOTPABUTALOHHOTO
Mmetona (SAGD). Kananckue criennanucThl B X0/1e padoTHI IO
co3nanuo UTF 03HaKOMUIIMCH U € ONIBITOM LIaxXT SIperckoro
MectopoxaeHus B PecryOnmke Komu. @uHancupoBaHue
npoekra UTF Besnoch B 3HAUUTEIBHOW Mepe MpU MOAIEPK-
Ke MpaBUTEIbCTBA MpoBUHINHA AnsOepTa depe3 AOSTRA
(Alberta Oil Sands Technology Reserch Authority) coBmecTHO
C KPYITHEHIINMH KOMITAaHUSMH-OTIEPAaTOPaMHu.

Ha »sTom crenme OputH OTpabOTaHBI TEOPUS U TIPAK-
THKa MaporpaBUTAIIMOHHOTO METOJA, KOTOPHIM B Hadaje
2000-x rT. BBIIIET HAa KOMMepYecKkoe npuMeHeHune (puc. 1).
CoBpeMEHHbIE PELICHMsI, HalpaBJICHHbBIC HA TOBBIIICHUE
s pextuBHOCTH SAGD, OXBaTHIBAIOT:

— KOMOMHAIMM Mapa ¢ pacTBOPHUTENSIMA M HEKOHIEHCH-
PYEMBIMH ra3amu,

— yIIpaBJIeHHE TOTOKAMHU B 100BIBAIONIEH 1 HATHETATENb-
HOW cKBaknHax (puc. la),

— pa3MeleHHe CKBa)KMH Ha ITOBEPXHOCTH U B IJIacTe
(KycToBaHME, YINIOTHEHUE CETKH ) U MHOTHE ApyTHe (puc. 10).
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Puc. 1. Cxema napoepasumayuonto2o sosoeticmausi. Ckeasxcurvl 060pyooeanvl yempoticmseamu konmponst nomoxa (Flow Control Device) ons
dobvieaiowyell u HacHemamenvbhoul ckeadxcut (a). Cxema Kycmo8aHus Ha KaHaockom mecmopodicoernuu Surmont komnanuu Conoco Phillips (6).

MHOFOCTyHeH‘IaTbIﬁ TMAPOPa3pbIB ILJIACTAa B

TOPU30OHTAJBHBIX CKBAaKUHAX

B nocnennee pecarunerue OypHO pa3BUBAINCH HOBas
TEXHHKA U TEXHOJOIWH JUIsl pa3pabOTKU HETPaAMIIMOHHBIX
3a11acoB YIJIEBOZIOPOJIOB, TAKHX KaK OypeHHEe TOPU30HTAIBHBIX
1 MHOTOCTBOJIHBIX CKB2)XKHH, & TAK)KE TEXHOJIOTHHU, TEXHUKA
U PeareHThl Ui MHOTOCTYIIEUaTOTo THAPOpa3phiBa IIacTa
(MCT'PII) B TakuX CKBa)KMHaX.

TexHOTOTHH MHOTOCTYNEHYAaTOr0 THAPOPa3phiBa B
MUIOTHOM PEeXHMME Hayalli aKTHBHO pa3padaThiBaThCs B
KoHIe 90-X TOMOB MPONUIOro BeKa MPH aKTUBHOM MOJ-
nepxke Jlemapramenta sHepretuku CIIA (Department
of Energy — DOE) u k 2010 1. BbIIIIIM HA MaccoBOE MPO-
MBIIIJIEHHOE TpuMeHeHne. B 1997 1. munoTHBIN mpoexT
rocynapcrBeHHO-yacTHOTO naprHepcrBa DOE/Mitchell
Energy mo MCI'PII Brimen Ha KOMMepYeCKHE MOKa3aTean
B JICBOHCKHX CIIAHIAX.

B macrosiee Bpemst CyIIecTBYIOT TPU OCHOBHBIE MOJIH-
¢ukaunu nposenenust MCI'PIT:

[TepexpspiTHe cTBOJIA HA CEKIMU TTAKEepaMHu, nepoparus
u nocnexytomuii I'PIT (“plugandperf”);

ITepekpeiTHEe CTBOJMIA HA CEKLIMH ITAKEPOM, C ITOCTIEAYOINM
OTKpBITHEM CKOJB3suX Myt (“slidingsleeves™) st noctymna
sxunkoctu I'PII k 3akosoHHOMY IpocTpaHCTBy. /111 OTKpBITUS
my¢T I'PIT cymecTByer aBa criocoba: cOpackiBaHHEM IIAPOB

o

C TMOCTIeIOBATENIFHO YBEIUYHUBAIOIIMMCS AUAMETPOM WM C
MTOMOIIIBIO YCTPOIicTBa Ha THOKOH TpyOeE;

Hcnonb30oBaHue pa3pbiBHBIX MYy(T, KOTOPbIE OCHO-
BaHbl HAa pa3zpymicHUU MpHU ONPEACICHHOM JTaBJICHHUU
JIUCKA, U30JHUPYIOIIEro KaHal B My(QTe MEeXJy KOJOHHOHN
HacocHo-kommpeccopHbix TpyO (HKT) m 3akonoHHBIM
MIPOCTPAHCTBOM.

BaxHBIM pe3epBOM COKpAIeHHS 3aTparT ABIACTCS TaKkKe U
YACHICBIICHUEC TEXHUICCKUX CPEJICTB U YMEHBIIICHNE BPEMCHU
HCIOJIB30BAHMsI JOPOTOCTOSIIETO U ACHUIUTHOTO «(IIoTay
I'PII. OnnHoli M3 MOCHEIHUX WHHOBAIMI B 3TOM 00jacTh
SIBUJIACh peanu3aluy 00Jee «arpecCHUBHBIX)» TEXHOJIOTHH
I'PII, 3akmrouaromuxcs B OONbIIEM YHCIE Pa3pbIBOB Ha
JUIMHE CTBOJIA, & TAKXKe K OOJIBIINM 00beMaM HarHeTaeMoro
mponmanTta. KpoMe Toro, yIioTHAETCS M CeTKa CKBAXHUH U
ko3 GuImeHT KycToBanus1. Hanpumep, kaHaackast KOMIaHUs
Encana qyis 00bexToB B [lepMckom Oacceiine B Texace pas-
pabotrana rexHonoruio Cube Development (puc. 2a). Bee aTo
MPUBOJIUT K MAKCUMAaJIbHOM KOHIIGHTpALUK U KO duIeHTy
UCIIONIb30BaHMUs AoporocTosiiero obopynosanus ['PI1, cau-
’Kasl 3aTparbl BPEMEHH Ha MOHTAX/JIEMOHTaX U Tepee3/bl.
CeronHsamHMM KycT ropu3oHTanbHeIX ckBaknH (I'C) B xone
nporecca MCI'PIT moxox Ha 0OJbINOI 3aBOJ ¢ BBICOKOU
yACNBHONW KOHIIEHTpanueil TexHuku u odopynosanus I'PII
(puc. 20).

Puc. 2. Ilpumep paccmanosku ckeascun u ux mpaexmopuii no mexnonoeuu Cube Development komnanuu Encana (a). Pacnonoscenue mexmu-

xu I'PIT na xycme cxeasicun (6).
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ConocraBiieHHEe IKOHOMHUYECKOI
MPUBJECKATECJILHOCTH 3a1acoB TsKeJI0H He(l)TI/l

u He(pTH B ciannax B CeBepHoii AMepuke

Pe3yabTaThl CONOCTABICHUS CKOPOCTH HHHOBALIMOHHOTO
pa3sutusa texHoioruii SAGD nu MCT'PII B ropuzoHTanb-
HBIX CKB2)XMHAX CBUETENIHCTBYIOT 00 YCKOPEHHH TEMIIOB
TexXHoJornueckoro paszsutus. Ecnmu s Beixona SAGD Ha
KOMMEpYECKUH ypoBeHb IOHAJ0OMIOCH OKOJIO 15 J1eT, To A
MCTPII ToT e myTh 3aHs1 4yTh Oonee 10 Jer.

C TOYKH 3pEHUSI HIKOHOMUYECKOU HMPUBIICKATEIbHOCTH
3anacoB TskeJaod HedTH u HepTH B ciaaHnax B CeBepHOM
AMepHuKe pacCMOTPHUM OLICHKY 3aTpaT IO HX 3JICMEHTaM
(puc. 3). st Tsoxenoii HedTn KaHaasl B cpaBHEHNH C aMe-
PHKaHCKMMH CJIAHIEBBIMH HE(PTSIMH CaMO#l CyIIeCTBEHHON
JoJIe 3aTpar ABIAETCSA CKU/KA [0 KaYeCTBY U TPAHCIIOPTHBIE
3arpatsl. [Ipu 3TOM, B cCpeHeM, U3 BceX pacCMOTPEHHBIX 00b-
€KTOB CaMBIMH HU3KUMH SIBIISIIOTCS 3aTPaThl JUIsl TPOCKTOB
CKBO)KUHHOMW JI0OBIYM TSIKEIOH HEPTH.

gm’w

2020. Crneussinyck. C. 28-31

B To xe Bpems, ans yenoBuit 3ananHo-Kanaackoro oca-
JIOYHOTO OacceifHa pa3paboTKa 3armacoB HE(PTHU B MIOTHBIX
KOJUIEKTOPAX U CIIaHIax Iokasasia 6oibinyto 3pheKTHBHOCTh
(puc. 4).

CJ0)XKHOCTh pa3pabOTKU TAKUX 3alacoB 3aKIHOYAETCs B
TOM, 4TO OYCHb OBICTPOE MaJACHUE T00BIYU HEPTHU B IJIOTHBIX
KOJIJIGKTOPAX M CJIaHIax TpeOyeT HelpepbIBHOTO MHBECTHPO-
BaHMsI JUIsl CTPOUTENILCTBA U 00YCTPOWCTBA HOBBIX CKBaXKHH.
B kpusuc, xorna CTOMMOCTb 3aracoB, UCIOJIb3YEMBIX IS
MOKPBITHSL KPEIUTOB, N aeT, (UHAHCOBbIC MCTOUHHKH JIJIsI
KaIMTaJIbHBIX BIOXKEHUH CTAHOBSTCS MJIM OYEHb JOPOTHMH,
WJIH TIOTIPOCTY HEJIOCTYITHBI. B Takux cuTyauusx crabuibHast
J00bI4a Ha 00yCTPOCHHBIX 00BEKTAX TSDKEIJION HeTH JemaeT
9TH 3arackl OoJee MPUBJIEKATEIbHBIMHU, T.K. TPEOyeT MOKPbI-
THSI TOJIBKO ONEPALMOHHBIX 3aTpaT.

Kak roka3sbIBaeT onbIT KaHaJICKUX 00BEKTOB TSDKEI0M Hed-
TH ¥ He()TH B TUIOTHBIX KOJUIEKTOPaX, O0JIbIIast 4acTh pUHAH-
COBBIX [TOTEPb MPUXOUTCS HA KOMIIAHUH C JI00bIUEH TSDKEIOH
He(TH, Y KOTOPBIX HET COOCTBEHHBIX IepepadaThIBAIOIIINX
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Puc. 3. 3ampamor no o6wvexmam paspabomru ¢ USD/bbl, pacuemsi npueedenv k yene nepmu WTI (Mcmounux: https.//energynow.ca/2020/06/
new-investment-report-counters-misconceptions-about-the-oil-sands-cec/). Ilo copuzonmanvbroil wkaie no nopsoky: KapbepHas 00bvlua ms-
arcenoti Hepmu (Kanaoa), cxeasicunnas dobwviua mscenou negpmu (Kanaoa), cranyesas oobviua (omnosxcenuss Permian, CILA), cranyesas
0obviua (omnoxcernus STACK/SCOOP, Oxnaxoma, CIIIA), cnanyesas dobviua (omaoxcenus Bakken, CILIA), cianyesas dobviua (mecmopodic-

oenue Eagle Ford, CLIIA).

MpuHATbIE CKUAKK No copTam HedTU K LeHe WTI
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Puc. 4. Oxynaemocms KaHaoCKux npoekmos 000bluu MANCeNo Hepmu u 1eeKoll Heghmu NIOMHbIX KOJLIeKmopos u cianyes npu yenax WTI,

USD/bbl (BMO Capital Markets Equity Research, 2020)
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T'eonornueckoe MHOTooOpasue 3ainexeil HeTu. ..

MOIIHOCTEH, a MPOIaXka TOJILKO ChIpol He(TH OBICTPO MpH-
BOJIMT K 3HAYUTEJIBbHBIM YObITKaM. Majible U CpeHHuEe KOM-
[IAHUH, BIIaJICIOIINE HETPAJANIIMOHHBIMH 3a1acaMy, HEPEIKO
0OaHKpOTSTCS, @ MX aKTHBBI MEPEXOAIT K KPYIHBIM, OoJiee
JIMBEPCUBHUIIMPOBAHHBIM KOMITAHHSIM.

B pesysbrare 3HaYMTENBHOrO MaJCHUS LEH Ha HE(Th
B KOMIIAHMSIX, BIAJICIOIINX HETPAIMIMOHHBIMHU 3aracam,
YacTO MPOUCXOAUT CIHMCAHUE 3HAUYUTEILHON JIOJU 3aIacoB.
Hanpumep, mo utoram 2-ro xBaprana 2020 r. y KOMIaHUH
Shell nocne cCHKEHHS IICH B MPOTHO3€ CIIMCAHO 3aracoB
Ha 4-6 mupa gomn. CHIA (mpeumymectBeHHO B CeBepHOM
Awmepuke u bpazunun), a 'y BP - Ha 8-10 mupn nomn. CIIA
(npeumymmectBeHHO B CeBepHOM AMepHuke U APKTHYECKHX
obbekTax Poccun n Hopeerun). B kommnanuu Shell cnenanu
9TO NEPECMOTPEB M CIIPOTHO3UPOBAB CIIEYIOUINE [IEHOBbBIE
ycnosusi: Brent 8 2021 . — 40 momut. CIIA/Gap, B 2022 1. —
50 momn. CILIA/6ap, B 2023 . — 60 nomi. CILA/Gap., a B
xomnanuu BP npunsnu cpennroro neny Brent B 55 momi.
CILA/6ap B nepuon 2021-2050 rr. mpu npexHeil OLeHKe B
70 momut. CIIA/6ap.

BriBoabl

3HaunTeNbHOE BIUSIHNE HAa YCKOPEHHE TIpoliecca epeBoaa
HETPaUIHNOHHBIX PecypcoB B A deKTHBHbIEC H3BIIEKAEMbIE
3arachl oKasaja IpsMas roCyJapCTBEHHas IOAJEPKKA U
pa3paboTKN HOBOM TEXHUKH M TEXHOJIOTHH B BUJIE TOCYyAap-
CTBEHHO-YaCTHOI'O IIApTHEPCTBA.

gre

P.P. UGatynnun

Ha npumepe comocraBiieHUs pa3BUTHS HOBBIX TEXHOJIOT Ut
CJTAHIICBOU JOOBIYM M TOOBIYH TSHKEIOW HE(TH SIBHO BHIHO
YCKOpEHHE WHHOBAIIMOHHOTO TPOIEcca MPU COBPEMEHHBIX
TpeOOBaHUIX KOMMEPUECKOW peaiu3aiii B YCIOBHIX BO-
JIATHIILHOCTH 1I€H Ha YTJIEBOAOPO/IbI.

Hecmotpst Ha BBICOKYIO 3 (EKTUBHOCTH COBPEMEHHOTO
CEpBHCA M HOBBIX MPOCKTHBIX PELICHH, MHOTHE OOBEKTHI
HETPAIUIMOHHBIX 3aI1aCOB IOJBEPIKCHBI 3HAUUTEILHOMY
BJIMSIHUIO 1ICH, YTO [TPUBOIUT K CIIMCAHUIO MapTHHATIBHOM MX
YaCTH IPH [IEHOBBIX KPU3UCAX. DTO MPUBOIUT K YBEITUICHUIO
PHCKOB HHBECTHPOBAHHUS K BO3MOKHOMY ITEPEXO/IY TAKUX 3a-
acoB K OoJiee TUBEPCUPHUIIMPOBAHHBIM KOMITAHHSIM.

Jlureparypa

https://www.nrcan.gc.ca/science-data/data-analysis/energy-data-analysis/
energy-facts/crude-oil-facts/20064

https://energynow.ca/2020/06/new-investment-report-counters-
misconceptions-about-the-oil-sands-cec/

BMO Capital Markets Equity Research May 07, 2020 https://www.
bmoaddeals.com/uploads/pdf/BMO-CAD-AxD-Monthly-2020-05.pdf
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Conference proceedings

The geological diversity of oil deposits is the basis for the technological

development of the industry

R.R. Ibatullin
TAL Oil Ltd., Calgary, Canada
E-mail: ravil.r.ibatullin@gmail.ru

Abstract. A deep study of the mechanism and processes
of development of the bitumen and heavy oil deposits, as
well as oil in tight and shale reservoirs, was conducted in the
special test facilities in North America. These studies served
as the basis for a technological leap for the transfer of these
resources to the category of recoverable reserves. Based on
the development of new technologies for horizontal drilling,
multi-stage hydraulic fracturing, and the SAGD method in
various modifications, commercially attractive results have
been achieved, which allow stable development of fields with
unconventional reserves at low oil prices. Marginal reserves in
a deep crisis environment are the main reason for the write-off
of reserves and their transition to large diversified companies.

Keywords: unconventional reserves and resources,
bitumen, heavy oil, tight reservoirs, hydraulic fracturing,
steam assisted gravity drainage
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TIOHNCK, PA3BEJIKA 1 PA3PABOTKA HE®TAHBIX, [A30BbIX

U HEDTETA30BBIX MECTOPOKIEHHI V]IK 622.276

Marepuasbl KOHpEpEeHIIUU DOI: https://doi.org/10.18599/grs.2020.S1.32-35

udgposoii HePpTerazoBuid KomIuieke Poccuu

A.H. [Imumpuesckuii, HA. Epemun’, JI.C. @ununnosa, E.A. Cagaposa

HUnemumym npobnem negpmu u 2asa PAH, Mockea, Poccus

Iudposas n TexHOIOTMUECKAsT MOAEPHHU3AIMS HEPTEra30BOH OTPACIH 3a CUET HCIIONb30BAHNS HHHOBAIIMOHHBIX
TEXHOJIOTUH 1 TIaTGOPMEHHBIX PEICHN, THTEIUIEKTYalIbHbIX CUCTEM yIIPABICHUS, OTEI€CTBEHHBIX «CKBO3HBIX» IU(]-
POBBIX TEXHOJIOTHIT OyAeT crIocoOCTBOBATh YKPEIUICHHIO Mo3HuLui Poccun Ha MupoBoM HedTerazoBom poiHKe. OTHIM
13 MeracaifHC MPOEKTOB, pazpadarsiBaeMbIX B HCTHTYTE poOnem HedTH 1 ra3a PAH, sBiseTcs co3nanue reocdepHoit
oOcepBaropun. ['eocdepHas oOcepBaTOprsi OPUSHTUPOBAHA HA N3yUYCHUE BIUAHUS (QYHIaMEHTAIBHBIX T€0JOTHIECKAX
MpoIIeccoB (KOPOBBIX BOJIHOBOOB, 04aroB TPEIIMHOBATOCTH U ApP.) B MAHTHH U KOope 3eMiIu Ha (GopMHUpOBaHHE CKOILIE-
HHUHI YTIIIEBOIOPOJOB M yNPaBICHNE Pa3pabOTKON MECTOPOXKACHHH B PEKHME PEaTbHOTO BPEMEHH Ha 0a3e BHEIPEHUS
MePEeIOBBIX TEXHOJIOTUH B 00JACTH CBEPXIITyOOKOro OypeHUsl, BOJIOKOHHOW ONTHUKU M Jla3epHOU (PpH3KMKH, 00pabOTKH
Oompmx 06beMoB reonHpopmannu (BigGeoData) n Teopun peKOHPHTYPHPYEMbIX aKTHBHO-NACCHBHBIX CEHCOPHBIX
cereit (AntennaGrid).

KuioueBble ci10Ba: nndpoBbIe TEXHOIOTHH, HCKYCCTBCHHBIN HHTEIUIEKT, reocdepHas odcepBaTtopus, He(Tera3oBblil
komrieke Poccun, MaoBs3kas He(Th, CCHOMAHCKHH ra3

s uuruposanus: Jmurpuesckuit A.H., Epemun H.A., ®ununmosa /1.C., Cadaposa E.A. (2020). LHudposoit
Hedrera3zoBsiit Kommuieke Poccun. I'eopecypcwt, Criensriyck, ¢. 32-35. DOI: https://doi.org/10.18599/grs.2020.S1.32-35

B Hacrosiee Bpems oueBuiHa HEOOXOMMOCTh yCKOPEH-
HOTO niepexozia K HuQgpoBoii MoiepHU3aIMU HeTEera3oBoii OT-
paciu (Dmitrievskiy et al., 2019). Komnanusm u BeromcTBam
MPEICTOUT OBICTPBIM IIArOM MMPOMTH JUTMHHBIA U CIOXKHBIH
MyTh B pPaMKax MMOJrOTOBKM HOPMAaTUBHOM 0a3bl, BEIPAOOTKH
CTUMYJIUPYIONIMX Mep, BHEAPECHUS [IU(PPOBBIX TEXHOJIOTHH,
pa3paboTKH OTEYECTBEHHBIX MHHOBAIIMOHHBIX M TEXHOJIOTHYE-
CKHUX PEIICHUI, KOJIOTHYESCKH YHCTON pecypcocOeperaronieit
9HEPreTUKH, 3PPEKTHBHOTO PAIIMOHAIBLHOT'O HCTIOIB30BAHMUS
Hellp U OHOPECypPCoB.

udposas u TexHOIOrNYECKasi MOJCPHU3ALMS HedTera-
30BOI OTpacv 32 CYET UCIOJIb30BAHNSI MHHOBAIIMOHHBIX TEX-
HOJIOTHH M TUIaT()OPMEHHBIX PELICHUH, HHTEIUICKTYaIbHBIX
CHCTEM YIPaBJICHHsI, OTEUECTBEHHBIX «CKBO3HBIX)» IIN(POBBIX
TEXHOJIOTHH OyAeT CIocOOCTBOBAaTh YKPEIJICHUIO TTO3UIINI
Poccun Ha mupoBom HedrerazoBom puiHKe. KiroueByro
poIb pa3BUTHsI He(TEra30BOM 3KOHOMUKH Poccuu TUKTYIOT
ro6ansHble BbI30BbI (Bymyes, ['opikosa, 2020):

* V3MeHeHHEe CHCTEMBI T'a30BBIX MIOCTABOK 3a CYET pa3-
BUTHS TIPOU3BOJICTBA U TPAHCIIOPTHPOBKH CHKMIKEHHOTO
MPUPOJHOTO Ta3a;

* YKeCTOUeHNE MUPOBBIX DKOJOTHUECKUX TPeOOBaHUH K
COZICPYKAHUIO Cephl B HE(TENPOLYKTaX;

* JlexapOoHHU3aN Mg PHEPreTHYECKOTO CEKTOpa
EBponeiickoro corosa;

* Brinonnenue ycnoBuii [laprkckoro cornameHus mo
KJIMMary 3a CYeT COKPAIIEeHUs BHIOPOCOB BPEIHBIX BEIECTB
B aTMocdepy;

* BrIsiBIIeHHE PUCKOB M IPOTHO3UPOBAHNE YCTOIHUMBOCTH
poccuiicKoi HeTera3oBoi YKOHOMUKH, CIIOCOOHBIX OKA3aTh

" Omeememeennwiii asmop: Hukonait Anexcanoposuu Epemun
E-mail: ermn@mail.ru
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HEraTHBHOE BIIUSIHUE Ha JIESITEIIbHOCTh CHCTEMO00Pa3yIOIHNX
KOMITaHUH He()Tera3oBoro KOMILIEKCA.

TpazuuuoHHBIE PETHOHBI He(TEra3oq00bIYH XapakKTe-
PH3YIOTCS 3aBEPLICHUEM STOXU HE(TSHBIX M I'a30BBIX Me-
CTOPOXKJICHUI-TMT'aHTOB, BCTYIMBIIMX B MO3JHIOI0 CTaIHIO
pa3paboTKH; PE3KUM COKpAIEHHEM «aKTHBHBIX)» 3aIacoB
JIETKOW MAaJIOBSI3KOH HE(TH M CYXOTr0 CEHOMAHCKOTO rasa;
00BOJHCHHOCTBIO MponyKIwu 10 80-99%; CHUKECHUEM KO-
a¢uLmeHTa HeTe- U ra300Taa4vH IPOTYKTUBHBIX IJIACTOB;
HCcYepIaHNeM BbICOKOIPOAYKTHBHBIX 3aI1aCOB YIIIEBOJOPOIOB
Ha m1yOouHax 110 3,0 KM, HU3KAM KOAQPHUIUECHTOM (HOHI00T-
Jlau ¥ IPOU3BOAUTEIIBHOCTHU TPY/A.

CuetHas nanara PO npeacraBuna 28.05.2020 r. otuer
«AHaJ3 BOCIPOU3BOJICTBA MUHEPAIBHO-CHIPbEBOM 0a3pl PD
B 20152019 romax», B KOTOPOM OTMEUAETCsl, YTO ChIphEBast
6aza yreBonoponoB Poccun HaxoauTCst B IIeproJie CTarHalum
1 HE MOXKET CITY)KHTb JIpaiiBepoM pocTta He()TerazoBoi IKOHO-
MUKH; NOTEHIIMAJ HapallMBaHHs CHIPLEBOW 0a3bl OrpaHUYeH
13-3a HEJOCTATOUHOH Ie0I0rNUeCcKOi H3y4eHHOCTH HeJlp, TaK
cpeaHeMaciTaOHbBIM KapTUPOBAHHEM OXBaueHO TOJIBKO 24,1%
TEpPUTOPHHU CTPAHBI; Pa3BUTHE I€0JIOTMYECKON OTPACIIN IOTK-
HO M/ITH TI0 ITyTH U (POBU3ALIMH U OTKPBITOCTH F€0JIOTNUECKOM
nHdopmanuu. Pa3BenaHHbIX 3amacoB Ha pa3padaThIBacMBbIX
MECTOpOXKICHHUAX HeTH XBaTuT Ha 35 yeT 700BIYM, NPUPO.I-
Horo ra3a — 6onee yem Ha 50 net. Jlonst TpyITHOU3BICKACMON
HedTH mocrumia 65% Bcex 3amacoB He(TH. 3arIacoB JIETKOH
HedTr xBaruT Ha 20 yieT 1o0buu. [Ipupoct 3amacoB npupos-
HOT'O ra3a HIKe J0OBIUH, TOT/a KaK MIPUPOCT 3aracoB HEQTH
MPEBBIIIACT ¢ J0ObIYY He3HauuTenbHO. OCBOCHUE PECypCOB
YIIIEBOJIOPOJIOB 3aTPYy/AHSIETCS] MHBECTUIIMOHHBIMUA PUCKaMHU
U CIIOKHOCTSIMH B MX JIOOBIY€ B aPKTHMYECKUX W YIAJICHHBIX
peruonax crpassl. B mapre 2019 roga Munnpuposs! PO ore-
HuIo 3anacel Hetu B Poccuu B 40 TpiH pyo., a MPUPOTHOTO
raza—B 11 tpau py6. (Mens, Kaynsbapc, 2020).



LTudposoit HedTerazosslii komIuiexe Poccun

Ludposas HedrerazoBas SKOHOMUKA — 3TO HOBast popma
HedTera3oBoro jerna, KoTopast OMpaeTcsi Ha MHHOBAIIMOHHbIE
MOJIENIN YIPABIICHUSI IIPOU3BOJICTBOM B PEXKUME PEaNbHOTO
Bpemenu (Epemun, Cromsipos, 2020). OCHOBHBIE COCTaBIIsI-
o1re UPPOoBOi He(TEra3oBoi IKOHOMHUKH — 3TO OOJIBIIIHE
reojiaHHble B IM(POBOM BHJIE U MAKET «CKBO3HBIX» U (pO-
BBIX HE()TEra30BbIX TEXHOJIOIHH, KOTOPBIA MCIIOIB3YET 3TH
nannbie. Ludposas MonepHu3anus HedTerazoBoii orpaciu
CTpaHbI [103BOJIUT HOBBICUThH CPETHUN KOI(DDHULINEHT 1oJIe3-
Horo aeiictus (KI1/1) Ha HedTsiHBIX MecTOpokaeHHsX ¢ 30
110 40% u Ha razoBbIX ¢ 75 10 80%.

HanmonanpeHast crparerusi pa3BuTHsI KICKYCCTBEHHOTO HH-
Teruiekta Ha repros 10 2030 roga Obuia yTBEpXKICHA yKa30M
IIpesnnenta Poccuiickoit @enepanuu ot 10 oxradps 2019 &
Ne 490. ITox MCKyCCTBEHHBIM MHTEIUIEKTOM B HEe(hTErazoBoM
JieJie IOHUMAETCsI KOMIUIEKC TEXHOJIOTHYECKUX PELICHHH, 110-
3BOJISIFOLIMI MMUTHPOBATh KOTHUTHBHBIE (DYHKIUK HE(DTIHH-
Ka-ra3oBuKa (BKIIFO4asi caMo00y4eHHe 1 MTOUCK pelieHnit 6e3
3apaHee 3aJIaHHOT'O aJITOPUTMa) U IOJTyYaTh ITPY BHIIOITHEHUN
MPOU3BOJCTBEHHBIX 3aJ[a4 Pe3yJIbTaThl, CONOCTABUMBIC, KaK
MUHUMYM, C pe3yjbTaTaMi UHTEJUIEKTYaJIbHOH AesTelb-
HOCTH CaMoro He(TsIHUKa-ra30BUKa. MeTo/Ibl 1 TEXHOJIOTUH
MCKYCCTBEHHOTO MHTEJUIEKTA PEASTM3YIOTCS 10 CIIEIYIOIINM
HalpaBJICHUSIM: MHTEJUIEKTYaIbHbIE CHCTEMBbI TOJEPKKU
MPUHSTHUSL PEILIEHHH; KOMITBIOTEPHOE 3peHHe; 00paboTka 1 pac-
M03HABAHHE ECTECTBEHHOI'O S13bIKa, CHHTE3 PEUH CIICLIUAIINCTA.
HanunonaibHOHU cTparerveil onpenenaeHsl 3a1a4u pa3BUTHS
HCKYCCTBEHHOTO MHTeIUIeKTa B Poccu, K KOTOPBIM OTHOCSITCSL:

* [Tonneprkka HayyHbIX UCCIENOBAaHUM B LIEJSAX Ollepe-
JKAIOUIETO Pa3BUTHsI MCKYCCTBEHHOTO MHTEIUIEKTa B HeTe-
ra3oBOM JIeJI€;

* Pazpabotka u pa3BuTre He(hTEra3o0BOro MPOrpaMMHOIO
obecrieueHusi, B KOTOPOM UCIIOJIb3YIOTCS TEXHOJIOTHH HCKYC-
CTBEHHOI'0 UHTEJUICKTA;

* [loBblilIeHHE TOCTYITHOCTH M KadecTBa OOJNBUIMX I'€O-
JIAaHHBIX, HEOOXOJUMBIX JJIsl PA3BUTHS TEXHOJIOTHIl MCKYC-
CTBEHHOI'0 UHTEJUICKTA;

* YBeNu4eHUE JOCTYITHOCTH KHOEP(PU3MUECKOro OCHa-
IIEHHsI, HEOOXOIMMOTO JUIsl pellieHHs 33j1ad B 00JIaCTH HC-
KyCCTBEHHOI'0 MHTEJUICKTA;

* [ToBbilIeHE yPOBHS HACKILICHHS HEQTEra30BOro phIHKa
TEXHOJIOI'MSIMU MCKYCCTBEHHOI'O MHTEIUICKTa, KBAIU(DUIIH-
POBaHHBIMH KaJpaMHu C IU(POBBIMU CHELHUATBHOCTIMU U
MH()OPMHUPOBAHHOCTH CIIEIMAIIMCTOB O BO3MOXHBIX cepax
UCIIOJIb30BaHMUs LIU(PPOBBIX TEXHOJIOTHUIA;

* Co3anue KOMILICKCHOM CHCTEMBI PeryJIMpOBaHus 0011ie-
CTBEHHBIX OTHOLICHUI Mexy Hoocepoil u 6oTochepoi,
BO3HHUKAIOLIMX B CBSI3W C PA3BUTHEM U HCIIOJIb30BAaHHEM
TEXHOJIOTHI UCKYCCTBEHHOTO MHTEJIJICKTA.

B nopoxHOU Kapre 0 CKBO3HON TEXHOJIOTHH UCKYC-
CTBEHHOI'0 MHTEJUIEKTa B OTpaciiu «J{oObIua 1moje3HbIx uc-
komaembix» (Knaccupukarop OKBDJ] «B») Beimenstorcs
clie/lyole 00JacTH PUMEHEHUsI: OIITUMH3ALHSI Pa3BEIKH
Y M3BJICUEHHMSI 3aI1aCOB HAa OCHOBE aHaJlu3a reojiororeodusu-
YEeCKHX JIaHHBIX, TOBbIIICHHE d()(PEKTUBHOCTH U Oe3omac-
HOCTH ITPOM3BOJICTBEHHOTO TpOIecca 3a CYET MPUMEHEHUsI
ABTOHOMHOT'0 000PY/IOBaHUsI M TPAHCIIOPTA, MPEI0TBPAIICHNE
MPOCTOEB 000PYIOBAHMUS M JIOPOTOCTOSIIIIMX PEMOHTOB 32 CYET
MPEBEHTUBHOTO 00CTy)1Banus (JlopoxkHast kapra pa3BUTHSL. ..,
2019). B pamkax niepexoya Ha udpoBu3anuio HeTerazoBoi
OTpacIy MperoaraeTcsi pa3padorars:

gr/\\(\ A.H. Imurtpuesckuii, H.A. Epemun, /I.C. ®ununnosa, E.A. Cadaposa

1. HaunoHnanbeHbIil cranmapt oouiel nH(GOpMalmoHHOM
Mozenu Hedrerazofo0bun, KoTopasi OyJIeT CIyHUTh OCHO-
BO# IJIsl €IMHOTO HE(PTEra3oBoro MH(GpOPMAIIMOHHOIO IIPO-
CTPAHCTBA M CUCTEMBbI YITPaBJICHHs OOJIBIIMMY T€0IaHHBIMHU.
HanmonainbHblii cTanaapt ooiel HHGOpMaIMOHHON MOJIeITH
MO3BOJIUT CO3/1aBaTh IHU(PPOBBIC TBOMHHUKH HEPTETra30BbIX
00bekToB. O0mIas nH(GOpMAIIMOHHAS MOJIENb He(Tera3omno-
OBbIUM CTaHET OCHOBO HAKOTUICHUSI YIIOPSIJOYEHHOTO MacCcHBa
OOJIBIIMX TEOfaHHBIX Ul BHEIPEHUS NPEJANKTHUBHON aHa-
JIUTUKY M TIEPEAOBBIX TEXHOJIOTHH MAIIMHHOTO O0yUYeHHUs U
MCKYCCTBEHHOTO MHTEJIEKTA.

2. [NonnomacmrabHyto obnaunyto nudpoyro miarhGopmy
JUIsI KHTEHCUBHOTO YBenuueHus koadduimeHToB HoHI00TIa4N
U IPOU3BOIUTENILHOCTH TPY/ia B He(hTera3oBoM IPOM3BOICTBE.

B 2019 roxy npasurensctBo Poccuu mpuHsiio 18e Kiode-
BBIX KOHIICTIIIUH: TOCYAapPCTBEHHON €IMHON 00IauHOM IiaT-
(hOpMBI U HAIIMOHAJILHOI CHUCTEMBI YIPaBICHUsI OOJIbLINMU
JIAaHHBIMH, KOTOpbIE MO3BOJISIIOT CO3/aTh AP0 MHpOpMaIH-
OHHOTO OOMEHa BHYTpU He(TEra3oBOH OTPACIH C HUCIONb-
30BaHMEM DKOHOMUYECKH 3(PEKTUBHONW HHPPACTPYKTYPHI
(I'pabuax, 2020). Pesysnbrarom paboT CTaHET CO3/IaHKE SANHOTO
HH(POPMAIIMOHHOIO POCTPAHCTBA KaK SKOCUCTEMBbI HeTera-
30BOTO IPOU3BOJICTBA, KOTOpasi MO3BOJIUT BOCIPOU3BOIANTH
MCTOPHIO U IIPOrHO3UPOBATH KU3HEHHBIN MK He(Tera3oBbIx
00BEKTOB U 000PY/IOBaHUsI, pa3padaTbiBaTh HMHHOBALMOHHBIE
OM3HEC-TIPOIIECCHI.

[moOanbHast ucclieoBaTeNbCKasl MOBECTKA B 00JaCTH
HUQPPOBBIX TEXHOJOTHI XapaKTepU3yeTCsl 3HAYUTEIbHBIM
pa3Ho00pa3ueM: MalllMHHBIC AJITOPUTMbI 00PA0OTKH JTAHHBIX
Ha 0a3e MCHONB30BaHMs 1ieneil MapkoBa; TeXHOJIOTHH 00e-
CrieYeHHs yCTOHUMBOCTH LIETTOYKH [T0CTABOK; pa3paboTkKa ue-
JIOBEKO-MAIIIMHHBIX HHTEP(EiCOB; 11(POBOE MPOU3BOICTBO;
CHHXPOHHU3AIMS 1 00pabOTKa MPOCTPAHCTBEHHBIX F€0aHHbBIX
B pacrpeleseHHbIX CHCTeMax; MOJeIpOBaHue paboThl ce-
TEBBIX MYJIFTHAr€HTHBIX CHCTEM; MOHHUTOPHHI KHM3HEHHBIX
rapamMeTpoB y ONEpaTopoB U CyIepBaii3epoB; TEXHOJIOTUH
BOJIOKOHHBIX J1a3epOB; HeyTera3oBblii HHTEpHET. Ha niepBblii
IUTaH BBIXOSIT METO/bl HCKYCCTBEHHOTO MHTEIUICKTa IS
aHaJim3a OOJIBIIMX MAaCCUBOB HECTPYKTYPHUPOBAHHBIX TEK-
CTOBBIX U BU3YaJIbHbIX I€O/IAaHHBIX. 3HAUMTEILHOE BHUMAHUE
YACNSETCS PA3BUTHIO MH(PPACTPYKTYPbI I€0JaHHbIX, METOAAM
[IyOMHHOTO 00y4eHHSsI, HEYETKOM JIOTHKE, HEHPOTEXHOJIOT UM
(B yact knubepu3nuecKux HHTEPPEncoB).

Cpe/iu MOJNHBIX LUKIIOB B HE(TEra30BOM JIeie MOYKHO BbI-
JICTATH I (HPOBOM, BBICOKOTEXHOJIOTHMYHBIN X HHHOBAIIMOHHBIH,
[{upoBoi#i LUK BKIFOYACT CEOsI: Te0JIOrHUCCKIC/ TCXHOTCHHBIC
00BEKThI — MYJBTHCEHCOPHBIE M3MEPEHHsI — OOJIBIINE Ieo-
JIaHHbBIE — TeOMH(OPMALINIO — HAYYHbIE 3HAHHS — IU(PPOBbIC
JIBOMHUKH — O0JIauHbIe TEXHOJIOTUH. BHICOKOTEXHOIOTMYHBIN
LIKJI COCTOMT M3: TIOKCKA — Pa3BEIIKH — Pa3pabOTKH — TpaHC-
nopra — nepepaboTku — Herera3oxumur. VIHHOBAIIOHHBIH
LIUKJI 00BEIMHSIET B ce0e: MMIIOTHBIH 00pasell — OIbITHO-IIPO-
MBIIIUICHHBIE UCIIBITAHKS — BBIBOJ HAa PHIHOK — MacIITaOHast
peanu3anus Co3/1aHHbIX TEXHOJIOTHH.

CuHeprusi TeXHOJIOTH TTOJHBIX UKJIOB He(TEera3oBoro
Jieia TI03BOJISIET CO3/1aBaTh BBICOKOA((EKTHBHBIC LeNIeBbIE
OM3HEC-MOJIeNH yIIpaBlieHns] He()Tera3oBbIM POU3BOJICTBOM,
o0ecrieunBaroIe MHTEHCUBHBINA pOCT (POHI00TAAUH U TIPO-
W3BOAUTEILHOCTH TPY/a CIEeLUAIICTOB.

Heo0OxoauMoO CpOYHO aKTHBU3UPOBATH PabOTHI 1O
CO3IaHMIO T'UTa- U Tepamojesied Hu(poBbIX JBOHHUKOB

HAYUHO-TEXHVHECKU XKYPHAN
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Puc. 1. Creadxcunnas u niacmoeas momozpaghus

He(Tera3oBrIX 00BEKTOB (HEe(pTETa30HOCHBIX MPOBUHIIHM,
MECTOPOXKICHHUH, KEPHA) C MCIIOIb30BAHUEM BBICOKOIIPOU3-
BOJMTEIBHBIX BHIYUCIUTEIBHBIX KOMIIIEKCOB. JIo cux mop B
cnucke Ton-500 cynepkoMIIbIOTEPOB MHUpa HET HU OIHOIO,
MIPUHAIIS)KAIETO POCCHICKONH He(Tera3oBoil KOMITAHHH.
Pa3pabotka u BHenpeHHEe MUPPOBBIX TWIAT(HOPM IS yIIpaB-
JEHUS MYJIBTHCEHCOPHBIMU M MYJIbTHKOHTPOJUIEPHBIMHU
He(PTETa30BBIMH O0BEKTaMHU OyleT CTUMYIHPOBATh THOKUH
Mepexosl 0T aBTOMAaTH3MPOBAHHOTO HE(TETa30BOTO MPOU3-
BOZICTBA K POOOTH3HPOBAHHOMY.

Hudposas mogepHU3anus He(hTETa30BOrO MPOM3BOACTBA
MIO3BOJISIET CO3/1aTh U(PPOBEIE IBOWHUKH OOBEKTOB C IIEIIBIO
BBISIBJICHUS CKPBITBIX, CIIOKHBIX B3aUMOCBsI3ei. « CKBO3HBIE)
He(dTerazoBsie NU(PPOBBIE TEXHOJIOTHUH B €JUHOM HH(DOP-
MaIlMOHHOM IIPOCTPAHCTBE HE(TEra3oBOrO MPOU3BOJCTBA
MTO3BOJISTFOT IPE0OPA30BATh MOJIEIN YIIPABICHUS HE(PTETa30-
BBEIMH OOBEKTaMHU C IENIbI0 MaKCUMU3aIUU Kod(h(hHuIreHTa
¢dongoornaun. lleneBbM ypoBHEM LIH(POBBIX JBOIHHHUKOB
He(Tera30BbIX OOBEKTOB SBISIETCS MPEIUKTHBHAS aHAINU-
THKa, paboTalomas Ha ONepeXeHNE B IIOTOTOBKE MTPUHSITUS
CTPaTern4ecKuX M TAaKTHYECKHUX pemeHui. [IpenukTuBHas
AQHAJINTUKA MO3BOJSIET YIPABIATh CEOECTOMMOCTBIO KH3-
HEHHOTO IMKJIa He()TEra30BOro MpOM3BOACTBA HA KPATKO-
CpPEeHECPOUHYIO IIEPCIICKTHBY TNIAHUPOBAHUSL.

OmHMM W3 MeracaifHC IpOEKTOB, pa3padaThIBAEMBIX B
WucTtuTyTe pobnem HedTH U ra3a PAH, sBruseTcs co3manme
reocepHoil obcepBaTopHu.

T'eocepras obcepBaTopust OprueHTHpPOBaHA HA M3YICHUE
BINSTHUSA (DyHIAMEHTAIbHBIX I'€0JI0TNUECKUX IPOIECCOB (KO-
POBBIX BOJIHOBOJIOB, O4aroB TPEIINHOBATOCTH 1 JIP.) B MAHTHU
1 Kope 3eMin Ha (hOpMUPOBAHNE CKOTUICHHUH YTIIEBOIOPOIOB
U yTIpaBlieHHE pa3pabOTKONH MECTOPOKICHHUN B peKHME pe-
JIBHOTO BPEMEHH Ha 0a3e BHEPEHUSI [IEPEOBBIX TEXHOIOT I
B 007acTu CBepXTIyOOKOTO OypeHHs, BOJIOKOHHON ONTHKU
U Ja3epHON (QHU3UKH, 00paOOTKH OONBIINX 00BEMOB T'COMH-
tdopmaru (BigGeoData) u Teopun peKoHUTYPHPYEMBIX
AKTHUBHO-TTACCUBHBIX CEHCOPHBIX ceTeit (AntennaGrid).

T'eocdepnast obceparopus (puc. 1) reHepupyeT MoTOK
OOJIBIINX «CHIPBIX» TEOIAHHBIX B PEXKMUME PEaIbHOTO BpeMe-
HH, YTO OYEHb BAXKHO JJII U3yUCHUS KaK OBICTPOTEKYIINX TaK
CBEPXMEUICHHBIX IIPOIIECCOB, IIPOTEKAIOIINX B HE(TEra30BhIX
00BbeKTax (HeTera30HOCHBIX ITPOBHHITHAX, MECTOPOIKICHHUSIX
1 CKBaKWHAX ). ONTOBOJIOKOHHBIH T0CTOSHHO-CHCTBYOIITHI
WHCTPYMEHTApHiA TeocepHOit obcepBaTopun (CKBaKHHHAS
4C — 1 runpooH u 3 Te0(hOHOB CEHCOPHAS CHCTEMA ) TTO3BOIS-
€T IIPOCIIEKUBATh PA3BUTHE €CTECTBEHHBIX (MCKYCCTBEHHBIX )
TPEIINH BO BPEMEHH, BBISBISATh HX TEOMETPHIO, CIIO)KHOCTh
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WX Pa3BUTHSL; BBISBIIATH HAPABICHNS JBHKCHUS TIACTOBBIX
(oM 10B, TTOJABMKKH OJIOKOB, TEKTOHMUYECKHE W JIUTOJIOTU-
yeckue 0apbephbl TOTOKOB (DIIIONI0B, OLEHUBATH MPOIYKTHB-
HOCTb HHTEPBAJIOB, IIETIOCTHOCTD (NTIOMI0YTIOPOB, TPOBOANTD
OLICHKY HaIpsHKEHHO-J1e(pOPMHUPOBAHHOTO COCTOSIHHSI TOPHBIX
MOPOJI U TPACCHPOBATh KOPHUIOPHI TIOTOKOB (hIIFOMIOB B TO-
PHCTOM IIPOCTPAHCTBE.

BriBOABI

Komrieke ¢hyHIaMeHTaIbHBIX, TOUCKOBBIX M IIPUKIIATHBIX
WCCIJIEIOBAHNN C MCIIOJIE30BAHNEM BBICOKOI(P(PEKTUBHBIX
IU(POBBIX TEXHONOTHH JOOBIYM HE(PTH W Ta3a MO3BOJIUT
YBEIHYUTH JOOBIYY JIETKOH ManoBs3koi Hedtu Ha 45-50
MJIH TOHH U CyXOT0 CEHOMAaHCKOro rasza Ha 20—25 mup m>.

Hudposoe pa3urne HePTErazoBOH OTPACTH JOKHO
WATH TIO ITyTH OTKPBITOCTH T€0JOrMYecKoi MH(pOpManny.
Kak, nanpumep, B Hopseruu, rae B 2018 rogy komnanus
Equinor oTKpbUIa MOJIHBIM JOCTYI MEXIYHAPOIHBIM Hayd-
HBIM KOJIJIEKTUBAM K I'€OJIOTO-IIPOMBICIOBON MH(OpMannu
IO MECTOPOXKICHUIO Volve, KoTopoe OBIIIO BRIBEIEHO U3 IKC-
ryararun B 2014 roxy.

DOuHAHCUPOBAaHUE

Mamepuan nodzomosnen no pesyromamam pabom, 6bINOTHEHHbIX 8
PAMKAX 20CYOapcmeeHH020 3a0anus no memam: «QynoamenmanibHbolil
0a3uc UHHOBAYUOHHBIX MEXHONIO02ULl HeMAHOU U 2A30601 NPOMbIULILEH-
Hocmu (pyHOamenmanvuvie, NOUCKOBbIE U NPUKIAOHbIE UCCIE008AHUS)»
Ne AAAA-A19-119013190038-2, «Paseumue HayuHo-memoOuteckux 0CHO8
NOUCKO8 KPYNHbIX CKONAeHuti YB 6 HecmpyKmypHeiX 108YWIKAX KOMOUHU-
POBAHHO20 MUNA 6 Npedenax nAam@opMeHHbIX He(hme2a30HOCHbIX baccell-
Hoe», NeAAAA-A19-119022890063-9 u 6 pamrax evinonnenus pabom PLIT
«Hccnedosanus u pazpabomxiu no npuopumemnsiM HanpasIeHUsM paseumus
HayyHo-mexHonoz2udeckozo komniekca Poccuu na 2014 — 2020 20061» no
menme: «Paspabomka 6bicoKOnpoU3800UMENLHOU ABMOMAMUSUPOBAHHOU
cucmemsl npedOmMEpPaeHUs OCIOHCHEHUL U ABAPULIHBIX CUNYAYULL 8 npoyecce
CMPOUMenbCmea HepmaAHbIX U 2A308bIX CKEAXHCUH HA OCHOBE NOCHOSHHO
0eticmByIuUxX 2e0J1020-MeXHON02ULECKUX MOOeTlell MECIOPOHCOEHUIL C NpU-
MeHeHUeM MeXHONI02UU UCKYCCMBEHHO20 UHMENLEKMA U UHOYCINPUATbHOZO
O1I0KYelHA OJ15I CHUHCEHUS PUCKO8 NPOBEOEHUS 2€01020-PA36€00UHbIX pabom,
6 m.4. Ha wenbposwix npoexmaxy no Coznawenuio ¢ Munucmepcmeom HayKu
u svicuieco oopazosanusi PO o svidenenuu cybocuouu 6 sude epanma om 22
Hosopa 2019 e. Ne 075-15-2019-1688, ynukanvhulili udenmughukamop npo-
exma REFMEFI160419X0217.
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Abstract. Digital and technological modernization of the
oil and gas industry through the use of innovative technologies
and platform solutions, intelligent control systems, domestic
“end-to-end” digital technologies will help strengthen
Russia’s position in the global oil and gas market. One of
the megascience projects being developed at the Institute
of Oil and Gas Research Institute of the Russian Academy
of Sciences is the creation of a Geosphere Observatory. The
Geosphere Observatory is focused on studying the influence
of fundamental geological processes (crustal waveguides,
fracture centers, etc.) in the mantle and crust of the Earth on
the formation of hydrocarbon accumulations and management
of field development in real time based on the introduction of
advanced technologies in the field of ultra-deep drilling, fiber
optics and laser physics, processing large volumes of geo-
information (BigGeoData) and the theory of reconfigurable
active-passive sensor networks (AntennaGrid).
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Recommended citation: Dmitrievskiy A.N., Eremin N.A.
Filippova D.S., Safarova E.A. (2020). Digital oil and gas
complex of Russia. Georesursy = Georesources, Special issue,
pp. 32-35. DOI: https://doi.org/10.18599/grs.2020.S1.32-35

Acknowledgments

The material was prepared based on the results of work carried out
within the framework of the state task on the topics: «Fundamental basis
of innovative technologies of the oil and gas industry (fundamental,
prospecting and applied research)» No. AAAA-A19-119013190038-2,
«Development of scientific and methodological foundations of the search for
large accumulations HC in non-structural traps of a combined type within
platform oil and gas basinsy», No. AAAA-A19-119022890063-9 and within
the framework of the Federal Target Program «Research and development
in priority areas of development of the scientific and technological complex
of Russia for 2014-2020» on the topic: «Development of a high-performance
automated system for preventing complications and emergencies during the
construction of oil and gas wells on the basis of permanent geological and
technological models of fields using artificial intelligence technology and
industrial blockchain to reduce the risks of geological exploration, incl. on

shelf projects» under the Agreement with the Ministry of Science and Higher
Education of the Russian Federation on the allocation of a subsidy in the form
of a grant dated November 22, 2019 No. 075-15-2019-1688.

References

Bushuev V., Gorshkova A. (2020) The energy equation with a digital
answer. Energeticheskaya politika [Energy policy], 1(143), January, p. 5.

Dmitrievskiy A.N., Eremin N.A., Stolyarov V.E. (2019). Digital
transformation of gas production. /OP Conference Series: Materials Science
and Engineering. DOI: 10.1088/1757-899x/700/1/012052

Eremin N. A., Stolyarov V. E. (2020). On the digitalization of gas
production in the late stages of field development. SOCAR Proceedings, 1,
059-069. DOI: 10.5510/0gp20200100424

Grabchak E.P. (2020). Digitalization in the electric power industry: what
should the industry come to? Energeticheskaya politika [Energy policy],
1(143), January, pp. 16-21.

Men M., Kaulbars A. (2020). Analysis of the reproduction of the mineral
resource base of the Russian Federation in 2015-2019. Report on the results
of the expert-analytical event.

Roadmap for the development of “end-to-end” digital technology
“neurotechnology and artificial intelligence” (2019). Ministry of Digital
Development, Telecommunications and Mass Communications of the Russian
Federation, Moscow.

About the Authors

Anatoliy N. Dmitrievskiy — Dr. Sci. (Engineering), Professor,
Research advisor, Oil and Gas Research Institute of the Russian
Academy of Sciences

3, Gubkin st., Moscow, 119333, Russian Federation

Nikolay A. Eremin — Dr. Sci. (Engineering), Professor, Deputy
Director for Innovation, Oil and Gas Research Institute of the Russian
Academy of Sciences,

3, Gubkin st., Moscow, 119333, Russian Federation

E-mail: ermn@mail.ru

Dina S. Filippova — Enginner, Oil and Gas Research Institute of
the Russian Academy of Sciences
3, Gubkin st., Moscow, 119333, Russian Federation

Elizaveta A. Safarova — Junior Researcher, Oil and Gas Research
Institute of the Russian Academy of Sciences
3, Gubkin st., Moscow, 119333, Russian Federation

Manuscript received 29 July 2020;
Accepted 10 August 2020, Published 31 August 2020

HAYUHO-TEXHVHECKU XKYPHAN

www.geors.ru | ELPECYPCHI




I'EOPECYPCbI/GEORESOURCES 2020. Crneussinyck. C. 36-39

gr»/m

TIOHNCK, PA3BEJIKA 1 PA3PABOTKA HE®TAHBIX, [A30BbIX

U HE®TETA30BBIX MECTOPOKIEHUH VK 553.98

Marepuasbl KOHpEpEeHIIUU DOI: https://doi.org/10.18599/grs.2020.S1.36-39

B03M0OKHO J11 BOCIIOJTHEHHE He(PTH
B 0TPA0OTAHHBIX MECTOPOKICHUAX 3 cUeT B3aUMOAeCTBUSA
rUAPOTEMAJIbHBIX PACTBOPOB ¢ BMEIIAKIIMMHU
OMTYMUHO3HBIMH U YIVICPOAUCTHIMHU MOPOAAMM ?
(OkcnmepuMeHT ¢ yyacTueM (PIrOMAHBIX BKJIKYCHUH)

B.C. banuykuit”, JI.B. Banuyxas, T.B. Cemxosa, M.A. I'onynosa, T.M. Bybnukosa

Hncmumym sxcnepumenmanshoti munepanocuu um. akademuxa /JJ.C. Kopocunckoeo PAH, Yepnoeonosxa, Mockosckas oonacmo, Poccus

B crarbe Ha ocHOBe OKCIIEPUMEHTAJIBHBIX TaHHBIX T10 BSaHMOﬂeﬁCTBH}O 6HTyMI/lHO3Hle 1 yIIepoaUCThIX TOpo/J €
r'UApOTEPMATIbBHBIMU paCTBOPAaMU U ONHOBPEMEHHBLIM BbIpAllIMBaAaHUEM B HUX KBaplia ¢ (bJT}OI/I)IHbIMI/I BKJIFOUEHUSIMU pac-
CMOTPEHBI BO3MOKHOCTH BOCITIOJIHEHUSA Heq)TPI urasaB paHee OTpaGOTaHHbIX MECTOPOXKACHUAX. VkazaHHbIC PacTBOPLI
MOT'YT TeHEpPUPOBATh U IEPEHOCUTH HEMTH 1 ra3 B JOKPUTHYECKOM, CyO- U CBEPXKPUTHYECKOM COCTOSHMX. [TomydeHHbIe
JIAHHBIC TIOATBEPIKAAIOT ITPEICTABICHUS psaa He(bTﬂHl/IKOB—FeOXl/IMI/lKOB O MUT'pallU XXUAKUX YTIIEBOAOPOAOB B 3EMHBIX
HEpax B BUJAC BBICOKOTEMIIEPATYPHBIX TOMOTEHHBIX, B TOM YHCJIE, CBEPXKPUTHICCKUX (I)J'I}OI/II[OB, a TaKxXe OGLHCHH}OT
BO3MOXXHOCTb ITyOOKOro Meramopdusma HeTi 1 oOpa3oBaHust Hanboaee NTyOHMHHBIX MECTOPOXK/ICHUH CyXOro ras3a
1 rpaduta. OCOOEHHO BaXKHO, YTO PE3YJIbTAThI IPOBEICHHBIX SKCIIEPHMEHTAIBHBIX HCCIE0BAHUN C HCTIONB30BAHUEM
CUHTETUYCCKUX BOAHO-YTJIEBOAOPOAHBIX BKJIFOUCHUM TTO3BOJISIIOT KOHCTAaTUpOBaTb, YTO UCTOLICHHBIC He(bTﬂHble MEe-
CTOPOXACHUS MOTI'YT BOCIIOJIHATH YTPAUYCHHYIO He(l)Tb H ras 3a Ccuer BSaI/lMOllel\/'ICTBI/lﬂ T'IApPOTEPMAJIBHBIX PACTBOPOB C
OKpYXaromuMH BMEIIAOIINMU 6HTyMHHO3HblMI/I 1 yIiiepoaUuCTbIMU MOPOIaMU.

K.1i09eBbIe c/10Ba: BOCIIONHEHNE YITICBOI0PO/IOB, BOXHO-YIIIEBOIOPONHBIE (QIIFOMIBI, POCT KPHCTAILIOB, ()IIONHBIE
BOZHO-YIJIEBOJOPOIHbIE BKIIFOUCHHS

Ja uutupoBanus: bamunkuii B.C., banuukas JI.B., Cetrxosa T.B., I'onmynoBa M.A., by6onukosa T.M. (2020).
Bo3MOXHO S BOCIIONHEHHE HeTH B OTpaOOTaHHBIX MECTOPOXKICHHSX 3a CUET B3aMMOICHCTBHUS THIPOTEMATIbHBIX
PacTBOPOB ¢ BMEIIAIONMMHI OUTYMHHO3HBIMH U YIJIEPOAMCTHIMU Topogamu? (DKCIEPUMEHT ¢ ydacTHeM (IIOUIHBIX

BKIIIOUeHU). [ eopecypcot, CrieuBbinyck, ¢. 36-39. DOI: https://doi.org/10.18599/grs.2020.S1.36-39

BBenenue

OOBIYHO TSI OI[CHKH MOTCHIMAIBLHON HE(PTEra30HOCHO-
CTH TIOPOJ] UCTIOJIB3YIOT METOJIbI MUPOJIN3a, aKBAIUPOJIHN3a,
ra30)KUJIKOCTHOIM Xpomarorpaduu, pa3indHbIX BHIIOB 3KC-
Tpakiuii u T.. Bce OHU AarOT XOpOIIKE Pe3yabTaThl, HO HE
MO3BOJISIFOT HETTOCPEICTBEHHO (in-situ) HaOIIOAaTh 3a MoBe-
JicHHEeM | (ha30BBIM COCTOSIHUEM I'€HEPHPYCEMBIX YITICBOJIO-
ponos (YB). Bmecte ¢ Tem, 3TU XapaKTEPUCTHKU SIBIISIOTCS
BEChMa BaYKHBIMH JJIsl YCTAaHOBJICHUsS popM Murpanuu ¥YB B
3EMHBIX HEJPax M PCIICHHS IPYTUX BOIMPOCOB I'CHE3UCA HEe-
(hTerazoBBIX MECTOPOXKICHUH. bolee TOro, ¢ KaXKIbIM roIoM
MOSIBJISIFOTCSI BCE HOBBIC U HOBBIC (DaKThl BO3OOHOBIICHUS
He(TeI0O0BIYM HA PAHHEE OTPAOOTAHHBIX MECTOPOIKICHUSX.
DTO SABJSICTCS OYCHB BAXKHBIM MPAKTUYCCKUM JIOCTHIKCHHEM
HE()TSIHUKOB-TIIPOMBICIIOBUKOB, XOTSI JI0 CHX IOpP HE SICHO,
KakuM 00pa3oM U OTKYyJa MOCTyMaeT He()Th B UCTOIICHHBIC
MECTOPOXKCHUS. MBI OIBITATINCH OTBETUTH HA 3TOT BOIIPOC
MyTEeM DKCMEPUMEHTATHLHOTO MOJAECIUPOBAHUS MPOIECCOB
TCHEPUPOBAHUS HE(PTHU MPU B3aUMOJICHCTBUU OUTYMHHO3HBIX
MOPOJI C THIPOTEPMATIbHBIME pacTBopamu. CyTh OIBITOB CO-
CTOsUIa B OCYIICCTBICHUH B3aUMOJICHUCTBHSI OMTYMUHO3HBIX

“Omeemcmeennwiii asmop: Braoumup Cepeeesuu Banuykuil
E-mail: balvlad@iem.ac.ru

© 2020 Kosexktus aBTOpoB
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U yDJIEPOAUCTBIX TIOPOJ C THAPOTEPMATIbHBIMU PACTBOPAMHU
B quanasoHe temeparyp 240-550°C (B OoAMHOYHBIX ONBITAX
10 700°C) u naBnenuit 5-150 MIla npu ogHOBpeMEeHHOM
BBIPAIIMBAHUM B TeX K€ aBTOKJIaBaX KPHCTAJIOB KBapIia ¢
3aXBaYyeHHBIMU (QIIIOWTHBIMU BKITIOUeHUSIMU. VI3yueHne dazo-
BOT'O COCTaBa ¥ COCTOSIHUI BOAHO-YIJIEBOIOPOIHBIX (hIIOUIOB,
BO3HMKAIOIINUX MPH B3aUMOJEHCTBUM THIPOTEPMATIBHBIX pac-
TBOPOB C YKAa3aHHBIMU MTOPOJAMHU, MOXKET ITOMOYb OTBETHUTH
Ha MOCTaBJICHHBII B HA3BaHUM CTaThU BOIPOC.

MeTOHLI HCCHC}IOBaHHﬁ, MarTrepuaJJbl

B kauecTBe MCXOIHBIX MOPOJ OBLIM BHIOPAHBI JIOMaHU-
xoBble ciaHubl ([Ipuypanse), OakeHOBCKHME OMTYMHHO3-
Hble aprusuinTel (3amanHas CuOuph), TOproune ClaHIbI
Kanmupckoro n JICHUHrpaickoro MeCcTOpoKIeHHH, OOTXe/Ib
Bocrounoit Cubupwm, a Takxe ONTYMHHO3HBIE apTHIUTUThI U3
Asctpun 1 @panrmu. ONbITH TPOBOIUIN THPOTEPMaTIbHBIM
METOZIOM TEMIIEPaTypHOTO Tepenana ¢ UCIOIb30BaHHEM
aBTOKJIaBOB 00beMoM OT 30 10 280 M (CuHTE3 MUHEPAJIOB,
2000). ABTOKJIaBBI HAarpeBalIM B IIAXTHBIX JIEKTPUUYECKHUX
revyax, CHaO)KEHHBIX JByMsl HE3aBUCHMBIMH HarpeBaTessiMu.
Temmepatypy B 1edax M aBTOKJIaBax MOJACPKUBAIH U KOH-
TPOJIMPOBAIN HAOOPOM CTaHIAAPTHBIX TEPMOM3MEPUTEIBHBIX
nprOOPOB ¢ XPOMETb-aJIIOMEIEBBIME TepMonapamMu (Tod-
HocTh u3Mepenus +2°C). HeobxoaumMoe aBieHue 3a1aBaiu



B03MOXXHO 111 BOCTIOTHEHHE He(i)TI/I B 0Tpa60TaHHBIX MECTOPOKIACHUSAX. . . gr N

3aJIMBKOW aBTOKJIaBa PACTBOPOM C KOO (PHUIIEHTOM 3arioiHe-
Hus, onpezaenseMslM 110 P-V-T nuarpammam ucnosb3yeMblx
pactBopoB (Camotinosuu, 1969).

O00MKH TIOPOT pa3MepoM 5—8 MM B MOIEPEUHHUKE pa3-
MeIaan B nephOpUPOBAHHON METANTHYECKOW KOP3UHKE B
HIDKHeH (Oosee ropsiueii) 30He aBTOKIaBa. TaM jke yCTaHaBIH-
BaJIi IIIUXTOBBIE KBapLIEBbIE CTEPKHU ZY- U ZX-0pUeHTauuu
TOMIUHON 2-+4 MM, UpUHOHK 415 MM 1 mrHON 60+80 MM,
COOTBETCTBEHHO. Ell1e 0/1MH aHaJI0rMYHbII KBapLEBBIN CTEP-
XKeHb UIMHOW 10 200 MM, BBIMOTHSIOIIUI POJIb 3aTPaBKH,
[OJBEILMBAJIA HA METAJJIMYECKON PAMKE BJIOJIb BEPTUKAJILHON
OCH aBTOKJIaBa. 3arpyKeHHbIe TAKMM 00pa30M aBTOKJIABbI 3a-
JIMBAJIA OJJHUM M3 BEIOPAHHBIX BOIHBIX PACTBOPOB — 3,5 Mac.%
NaHCO, u 2,4 mac.% Na,CO, ¢ 3aanHbIM K03 puieHTom
3aIONHEHUS JUISI CO3JIaHUSI COOTBETCTBYIOIIETO JTaBICHHUS,
3aKpBIBAJIM M YCTAHABJIMBAJIN B LIAXTHOW DIIEKTPOIICUH.
[IponomKUTET,HOCTH ONBITOB COCTaBIsIA OT 15 10 60 CyTOK.

JluarHoCTUKY HOBOOOpA30BaHHBIX TBEPHBIX (a3 MpoBoO-
JUAJIH HA OCHOBE PEHTTEHOIPaMM, MTOJYUEHHBIX TOPOIIKOBBIM
MmerozioM Ha audpaxromerpe AAI12-01, tun anona Co (mHa
Bosubl 1,79021 A). Kunkue VB xapakrepusosamuch MK-
CIIEKTpaMu NlomioleHus, 3anucansbivMu Ha FT-1R cniexkrpome-
Tpe Avatar 320 pupmsl Nicolet, a Takke XpoMaTorpaMMamH,
noyueHHbIMU Ha Xxpomarorpade Perkin Elmer Clarus 5000
C UCIIOJIb30BaHNEM KalMUISIPHOW KoJoHKH Solgel mumHOM
60 cwM, raz-gocutens — reaunii. OurougHble BKIIOYCHUS
nucciaenoBanu MeronaMmu Tepmobaporeoxumun (Epmaxos,
Jonros, 1979; Pennep, 1987). XKuakue u razoobpasHbie
(a3bl B MHAMBU/1YaJIbHBIX BKIFOUYCHUSX WACHTU(DULINPOBATIH
1o gyHIaMeHTanbHbIM nostocam nororieHus MK-criekrpos
B guarnasone 70002600 cm!, 3anucanHbIM ¢ oMok MK-
mukpockora Continuum u ognonydesoro FT-IR cniekrpome-
tpa Nicolet, Nexus. PacnpeaencHue BO BKIIFOUCHHUSIX KHUIKUX
VB ycranasiuBanu Gnaronapsi MX sipkoi (uiroopecieHImy,
BeIsABIsIeMoil mox mMukpockon ZEISSAXIOImager. Alm
(I'epmanusi), CHaOKEHHBIM JOIOJHUTEIbHBIM HUCTOYHUKOM
yasTpaduoneroBoro uznyuenus. [lopenenue u ¢azosbie co-
CTOSIHUSI BOJTHO-YIJIEBOJIOPOJIHBIX (DIIFOM/IOB BO BKIIFOUEHHSX
U3y4ajad MUKPOTEPMOMETPHYECKUM METOIOM C MCII0JIb30Ba-
nuem Tepmokamepsl THMSG-600 dupmbr Linkam (Axrus),
mukpockora Amplival (I'epmanust), Bugeokamepsl U yIpas-
JISIOIIETO KOMITBIOTEPA.

Pe3ynbrarsl uccjieoBaHuii

B o0rie# citoxkHOCTH OBLITO TIPOBeAeHO Oosiee 220 OnbITOB
1 u3y4eHo nopsizika 2500 cuHTeTHUECKUX (UIFOUIHBIX BKIIO-
YEeHUI B KPUCTAJUIaX KBapla, BHIPAILEHHBIX OJIHOBPEMEHHO
C OCYILIECTBJICHHEM B3aMMOJCUCTBUS THIPOTEPMATIbHBIX
pPacTBOPOB C OUTYMHUHO3HBIMH M YIJIEPOAUCTHIMU TOPOJIAMH.
B pe3yinbrare, B 10M0JIHEHNE K [TOTy4YSHHBIM PaHee HAMH JIaH-
HbIM (banuukuii u ap.,. 2013; Balitsky et al., 2011), ycraHos-
JICHO, YTO I10CJIE ONBITOB BO BCEX (MIIOUIHBIX BKIIOUCHHSX B
TEX WJIM MHBIX KOJIMYECTBAX (PUKCUPYETCS IPUCYTCTBHE HEPTH
1 ra3oBbIX Y B, B ocHOBHOM MeTaHa. Bo BKiIroueHUSX, CPop-
MHPOBAHHBIX B CaMbIX HU3KoTemmeparypHbix (240-310°C)
KpHCTaJUIaX KBaplia ¢ MUHUMaJIbHBIMU J100aBKaMHU B pacTBO-
pax Hedtu (coThie U mecsaThie 00. %), mocaeaHsst 00pasyer
TOHYANIIHE (JTOITU MKM) OTOPOUKH, TPOSIBIISIONIHEcs rmof YD
cBeroM (puc. 1).

B aTuX ke BKIIIOUEHHSX OOHAPYKUBAIOTCS C TIOMOIIBIO
HK-criekrpockonuu ciieibl MetaHa. OObEMHbIC COOTHOIICHHS

B.C. banuuxwii, JI.B. Banumxkas, T.B. CetkoBa u ap.

¢$a3 BO BKJIIOYEHHUAX XapaKTEPU3YIOTCS HEPABEHCTBOM
L1>G>>L2, rne 3nech u Hrxe L1 — BogHsIii pactBop, G —
clie/ibl METaHa v BOJSIHOTO T1apa, L2 — HedTb. Panee npyrumu
METOJ[aMH B OI00HBIX BKIIFOYEHUSIX HEPTh HE OOHAPYIKHBa-
J1ach, OHU CYUTAIUCH JABYX(a3HBIMHU.

B Gosnee ouryTuMbIX KonnuecTBax kujakue YB (HedTh)
U METaH IMOCTOSHHO 00pa3yloTcs NpH B3aMMOJACHCTBUY OU-
TYMHHO3HBIX M YIJIEPOIUCTBIX MOPOJL C THAPOTEPMaIbHBIMU
pactBopamu nipu Temmneparypax 330-500°C u naBnenusx 40—
90 MIla (puc. 2). ®a30Bblii cocTaB 1 00bEMHbIC COOTHOIIICHHUS
(a3 orBeuarot HepaBencTBam L1>G>1L2>SB, L1>L.2>G>SB,
L2>L1>G, L2>L1~G, L2>L1=G>>SB, SB>L2>G>L1, rue
31ech U HIbKe SB — TBep/ble OUTYMBI.

[ToBbrmenne temnepatypsl 10 550—-600°C npuBoguT
K 3aTyXaHHUIO U Jlajiee NMPAKTUYECKH K MOJIHOMY MpeKpa-
IICHUIO TCHePUPOBaHUs HEPTH U ra30BbIX YB B cBsi3u ¢
YIJIEBOIIOPO/IHBIM MCTOIICHHEM HaXOJSIIUXCS B aBTOKJIABE
nopoa. HanGounbiimm HedTerazoBbiM MOTEHIMAIOM CPEIH
M3YYEHHBIX 00pa3loB 00JIa1al0T HEKOTOPbIE Pa3HOBHIHOCTH

Hapocuun ﬁ'
cnoi
;’/ L1
| & G
L2
ILy] L1
G
L1
3arpaska

L2:

Puc. 1. Beiasnenue scuokux ¥YB, npucymcemayrowux 6 600HbIX pac-
MEopax GKIOUEHULl, ¢ NOMOWBIO TIOMUHECYEHMHOU MUKPOCKONUU.
Yenosus obpasosanus exnouenuii: pacmeop 5 macc.% Na,CO,
memnepamypa 240/280 °C, oasnenue 8 MIla, dons nepmu 6 pac-
meope 0,1-0,3 06.%.

Pl

Puc. 2. Boono-yeneeo0opoonvie exaiouenus 8 Kéapye, blpaujeH-
nom 6 pacmeope 3 macc. % Na,CO, npu memnepamype 360/390°C
u oasnenuu 90 MIla. B nonspusosannom ceeme dcuokue yeneo00-
POObL 80 (PIIOUOHBIX BKIIOUEHUSAX He (UKCUPYIOMCA; a 8 YIbmpa-
@uonemosom ceeme —omuemaUBO NPOAGIAIOMCIA 60 GKIIOUEHUAX 8
sude omopouex na epanuye 2azosou (G) u eoonou (L1) ¢haz bnaco-
0aps UHMEHCUBHOU (PIHOPeCyeHYUU.
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OMTYMHMHO3HBIX apTHJLTUTOB 02)KEHOBCKOW CBHUTBI, B KOTOPBIX
KOJIMYECTBO FeHEPUPYEMOHl He(TH IO TpeaABaAPUTEIbHBIM
JTaHHBIM nocturaet nopsaka 500-700 1 Ha oHY TOHHY ITO-
ponbl. Bo (uitouaHbIX BKIIIOUEHHSIX, HAXOASIINXCS B OHUX
M TEX K€ 30Hax pocra, HaOJIONAIOTCS BeCbMa PasiMuHbIe
00BEMHBIC COOTHOIIICHUS BomHOM L1, HedrsHoi L2 u razoBoit
G a3 (puc. 3).

HawuGosnee pe3knumMu OTIIHYHSAME XapaKTepPU3YOTCsl BOIHO-
YIIIEBOIOPO/IHBIE BKIIIOUYEHHS B KBaplie, BBIPAILIEHHOM HPHU
B3aUMOJICHCTBUHU THAPOTEPMAIIbHBIX PACTBOPOB C TOPIOYUMHU
cinanuamu. [Ipuyem tBepabie Outymbl SB Hepenko npeBau-
PYIOT HaJ OCTaJIbHBIMU (ha3aMu BKIFOUCHHI (puc. 4).

Bce 3T0 011HO3HAUHO yKa3bIBaeT HA YACTOE FETEPOreHHOE
COCTOSIHHE BOJIHO-YIJIEBOJIOPOAHBIX (DIIIOMIOB, U3 KOTOPBIX
3aXBaThIBAIMCH BOIHO-YIICBOAOPOIHbIE BKIFOUeHHs1. Hapsimy
C OTUM, HEPEJIKO CYILECTBEHHO HEe(DTSIHbIE BOIHO-YIJIEBOIO-
POZAHbIE BKJIIOUEHHSI JOCTUTAIOT TOMOI'€HHOTO COCTOSHUS
KaK MpH JOKPUTHYECKHX, TaK U CyO- U CBEPXKPUTHUYECKHUX
TeMIleparypax U JaBlIeHUsxX (puc. 5).

B uenom, nonydeHHble JaHHBIC MOJATBEPKIAIOT Mpe-
CTaBJICHUS LIEJIOTO psifia HEPTSIHUKOB-TEOXMMHKOB O MHU-
rpalyu KUAKHX YIJIEBOJOPOAOB B 3€MHBIX HEApax B BUJIE

G
L1

gI‘W\

2020. Crneussinyck. C. 36-39

BBICOKOTEMITEPATYPHBIX TOMOTEHHBIX, B TOM YHCIIE CBEPX-
KPUTHYCCKUX (DIFOMIOB, @ TAK)KE OOBSICHIIOT BO3MOKHOCTh
r1y0oKoro Mmeramopdusma HeTH U 00pa30BaHUS B CBA3H C
3TUM HauboJsiee MIYOMHHBIX MECTOPOKICHUN CYyXOro rasa u
rpaduta. BmMecte ¢ 3TUM, pe3yabTaThl MPOBEACHHBIX dKCIIE-
PHUMEHTAIBHBIX HCCICIOBAHUIN C HCTIOIb30BAHHEM CHHTETH-
YECKHUX BOJHO-YTIIEBOOPOIHBIX BKITIOUCHHI TIO3BOJISOT KOH-
CTaTUPOBaTh, YTO HCTONICHHBIC HEPTIHBIE MECTOPOXK ICHHSI
MOTYT BOCIIOJHATH YTPAUCHHYIO HE(PTh 3@ CUET B3aUMOICH-
CTBUSI THAPOTEPMAJIBHBIX PACTBOPOB C OKPYKAIOIINMH BMeE-
MIAFOIMME OUTYMHHO3HBIMH M YTJIICPOIUCTHIMA TOPOTAMH.

(I)I/IHaHCPIPOBaHl/Ie
Paboma seinonnena 6 UOM PAH, mema HUP AAAA-AIS-
118020590150-6.

Jlureparypa

Bamuukuit B.C., bonnapenko I'.B., [Tuponon XK., Ilenreneit C.B.,
Banunxkas JI.B., ['onynoBa M.A., by6iukosa T.M. (2013). O npuunuax
BEPTHKAIBHOW 30HAIBHOCTH PACIpPECICHNs YIIEBOJOPOIOB B HEIpax
3EMJIM: 3KCIICPUMEHTAIIbHBIC JOKA3aTeIbCTBA KPEKHHTa ChIPOil HeDTH B
BBICOKOTEMITEPATYPHBIX BOIHO-YIVIEPOIHBIX (umtonnax. Ceepxkpumuueckue
¢mouodvl. Teopus u npakmuxa, 8(2), c. 39-60.

Puc. 3. Cosmecmnoe naxodcoenue 08yx- u uemvipexgpasnuix exaouenuti cocmaea: L1>G, L1>L2>G>SB u L2>L1>G>SB ykasvieaem na
2emepozennoe cocmosHue Qaoudd, 8 KOmopom nPoUcXoouno GopMuposanue KIOUeHul.

Puc. 4. Boono-yanesodopoonsie sxarouenis ¢ pazogeim cocmasom L1>G>L2>SB (a, 6), u L2>SB>G>L1 (), LI>L2>G>SB (2), o6pazosannvie
npuU 83aUMOOCUCMEUU 2UOPOMEPMATLHBIX PACMEOPOs ¢ 20prouumu cianyamu Kawnupckoeo (a, 6, 8) u Jlenunepaockoeo mecmopoxcoenutl (2)

20 mkm

25°C 278°C 282°C

319°C 315°C 22°C

Puc. 5. Tepmoepamma cywecmeenno negpmsanozo exnouenus. Ipu memnepamype 278-282°C ucuezaem 2azosas (6 0CHOGHOM MEMAHO8As
Gasza), u nioud cmanosumcst 08yXghaznvim, 21ABHLIM 0OPAZOM, HePMANHBIM CO C60O00HOU 600HOU ha3oil. [anvHetiuee nogvluienie memnepa-
mypot 00 319°C npueodum Kk norHomy pacmeopeHuio 600HOU azl 8 Hepmu ¢ BOZHUKHOBEHUEM 2OMOLEHHO20 (PIIoUOA.
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Is it possible to replenish oil in abandoned fields due to the interaction of hydrothermal solutions with
enclosing bituminous and carbonous rocks? (Experiment with the participation of fluid inclusions)

V.S. Balitsky", L.V. Balitskaya, T.V. Setkova, M.A. Golunova, T.M. Bublikova

Institute of Experimental Mineralogy of the Russian Academy of Sciences, Chernogolovka, Moscow region, Russian Federation
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Abstract. The article considers the possibilities of oil and
gas replenishment in previously worked out fields on the basis of
experimental data on the interaction of bituminous and carbonaceous
rocks with hydrothermal solutions and the simultaneous growth of
quartz with fluid inclusions in them. These solutions can generate and
transport oil and gas in pre-critical, sub- and supercritical states. The
data obtained confirm the ideas of a number of petroleum geochemists
about the migration of liquid hydrocarbons in the Earth’s interior in
the form of high-temperature homogeneous, including supercritical
fluids, and also explains the possibility of deep metamorphism of oil
and the formation of the deepest fields of dry gas and graphite. It is
especially important that the results of experimental studies using
synthetic water-hydrocarbon inclusions make it possible to state that
depleted oil fields can replenish lost oil and gas due to the interaction
of hydrothermal solutions with the surrounding host bituminous and
carbonaceous rocks.

Keywords: hydrocarbon replenishment, water-hydrocarbon
fluids, crystal growth, fluid water-hydrocarbon inclusions
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OF OIL, GAS AND OIL AND GAS FIELDS

Review article DOI: https://doi.org/10.18599/grs.2020.S1.40-48

Giant and major-size oil and gas fields worldwide in basement
reservoirs: state-of-the-art and future prospects

T’ Koning
Senior Geologist — Independent Consultant, Calgary, Canada
E-mail: tako.koning@gmail.com

Oil and gas occurs in basement reservoirs in many parts of the world. The reserves of basement fields are as small
as one or two million barrels of oil or gas-equivalent such as the Beruk Northeast pool in Sumatra, Indonesia to over
1.0 billion barrels of oil as in Viet Nam’s Bach Ho field and Libya’s Augila-Naafora field. This paper focuses on three
giant-size oil and gas fields and six major-size fields. Exploration for oil and gas in basement has been remarkably
successful in the past decade with important discoveries in basement in Indonesia, United Kingdom, Norway, Chad, and
Argentina. In order to successfully develop basement oil and gas fields and also to avoid costly mistakes, all available
geological, geophysical, reservoir engineering and economic data must be closely studied. Also, it is very important to
study analogues worldwide of basement oil and gas fields in order to understand why some fields are very successful
and others turn out to be technical and economic failures.

Keywords: giant and major-size oil and gas fields, crystalline basement, reservoirs
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Introduction

Basement rocks contain important oil and gas reservoirs
in a number of basins in the world including Asia (Indonesia,
China, Viet Nam, & India), Russia, Middle East (Yemen),
Africa (Libya & Egypt), South America (Venezuela & Brazil),
USA (California, Kansas, Oklahoma & Texas), and the North
Sea (UK West of Shetlands & Norway) (Figure 1). The
basement reservoirs include fractured and weathered granites,
quartzites, metamorphics and volcanics.

The basement oil and gas play has intensified in the
past decade with significant basement discoveries in the
United Kingdom (Lancaster and Lincoln oil fields), Norway
(Rolvsnes oil field), basement oil discoveries in Chad (Central
Africa), Argentina and a major gas discovery made in 2019
in fractured basement in Indonesia.

The author has followed this subject closely for
almost four decades since being involved in 1982 with
the development of the Beruk Northeast basement oil
pool in Indonesia (Koning & Darmono, 1984). He has
presented papers on basement oil and gas at conferences
and symposiums in Asia (Singapore & Jakarta), Middle East
(Istanbul), Africa (Lagos, Abuja, Luanda & Cape Town),
Europe (London & Kazan, Russia) and in North America
(Calgary, Houston & Pittsburgh). He hereby shares his
knowledge and experience.

The biggest oil and gas fields among the basement fields
occur within basement which is heavily naturally fractured.
The opinion of this author is that the best rock types are
fractured quartzites or granites since they are brittle and thus
fracture optimally (Koning, 2019). Fractured gneisses are
poorer reservoirs since they can be massive, dense or slabby

© 2020 T.Koning
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with open fractures parallel to the direction of foliation. Rocks
such as gneisses and schists are ductile and tend to “smear”
and not fracture when subjected to tectonic stress. Phyllites
and slates are the least attractive since such rocks are not
brittle, rather they are thinly bedded, fissile and ductile and
naturally fracture poorly.

Weathered granitic basement can also be an excellent
reservoir such as in the Augila-Naafora oil field in Libya as
described later in this paper.

The following is the preference scale for basement
reservoir rock types:

* Fractured quartzites........ Most preferred rock type

* Fractured granites

* Fractured carbonates

» Weathered granites

* Fractured gneisses

» Weathered gneisses

* Fractured or weathered basalts

* Fractured schists

» Weathered schists......... Least preferred rock type

Oil and gas fields in basement require the same geological
criteria as conventional oil and gas fields which includes
reservoir rocks (naturally fractured or weathered basement),
oil & gas source rocks adjacent to or overlying basement, oil
and gas migration paths, structural closure, and cap rocks
which seal off the basement reservoirs.

Giant and major oil & gas fields

Giant-size oil and gas fields are defined as fields with
greater than 0.5 billion barrels of oil reserves or gas-to-oil
equivalent reserves. Major-size oil and gas fields are fields
with reserves ranging from 100 million barrels to 0.5 billion
barrels of oil or gas-to-oil equivalent. In this paper, the
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Fig. 1. Global distribution of oil & gas fields in basement reservoirs (Koning, 2019).

following giant and major oil and gas fields occurring in
basement reservoirs are reviewed including:

Bach Ho (White Tiger): a giant-size oil field, offshore
Viet Nam

Suban: a giant-size gas field, onshore South Sumatra
Indonesia

Kali Berau Dalan: a major-size recent gas discovery,
onshore South Sumatra, Indonesia

Dongshenpu: a major-size oil field, onshore China

Oymash: a major-size oil field, onshore Kazakhstan

Habban: a major-size oil field, onshore Yemen

Augila-Naafora: a giant-size oil field, onshore Libya

La Paz: a major-size oil field, onshore Venezuela

Mara: a major-size oil field, onshore Venezuela

Viet Nam

The largest oil field in Viet Nam is the giant-size Bach Ho
(White Tiger) basement oil field. Other basement oil fields in
Viet Nam include Ca Ngu Vang, Rong (Dragon), Rang Dong,
Ruby, Su Tu Vang and the Su Tu Den fields. The primary
basement reservoir rock is naturally fractured Precambrian
granite as shown in Figure 2.

Fig. 2. Outcrop of Precambrian granite at LongHai, Viet Nam. Note
the dominant fractures highlighted in red and the set of secondary
oblique fractures highlighted in yellow (SOCO 2011 website).

Viet Nam: Bach Ho (White Tiger) Oil Field

This is a giant oil field with estimated reserves of 1.0 to
1.4 billion barrels recoverable (Hung & Le, 2004). The field
was discovered in Viet Nam’s Cuu Long Basin by Mobil
in 1975 with oil found in Oligocene sediments draping
a major basement structural high (Figure 3). Due to the
political situation, Mobil, a USA oil company was not able
to develop the field and exited from Viet Nam. However, in
1988 VietSovPetro discovered oil in fractured and weathered
Precambrian granite basement. Oil production peaked at about
280,000 barrels of oil per day in 2005. The oil production
is 90% from the basement reservoirs and 10% from the
Oligocene sediments. Bach Ho’s production declined to
140,000 barrels of oil per day in 2009 and has continued to
decline to 65,000 barrels of oil per day in 2018.

The oil is stored in macrofractures, microfractures, and vuggy
pores within the fractures. Matrix porosity within the granite is
negligible. Most of the fractures inside basement are at high dip
angles of 40-75 degrees. Porosity in the fractures is only 2-3%
but permeabilities are excellent at ten to thousands of millidarcies.
Flow rates have been measured at up to 14,000 barrels of oil per
day per well. Bach Ho’s giant-size reserves are due to excellent
storage and permeabilities in the fractures and also due to the oil
column having a very large thickness of 1,500 meters.

Outer-area fracturing Solution porosity
due to flexure in weathered Drape of good Lower Miocene

and Oligocene reservoir

Fracture porosity P

increases towards ood porosrljty Mature

major faults granite was| Oligocene

source rock

Solution porosity Fracture porosity

from hydrothermal associated with
OWC contact disolution possible low
not penetrated angle faults
in major fields

Nguyen du Hung and Hung Van Le, 2004 \ Directions of Oil Migration

Fig. 3. A two-dimensional model of the play concept for the Cuu
Long Basin, Viet Nam (Hung & Le, 2004)
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Indonesia: Suban Gas Field, South Sumatra

The Suban gas field was discovered in 1998 by drilling
through shallower gas-bearing sediments and deep into
basement. An estimated 6 trillion cubic feet of gas was
discovered in fractured pre-Tertiary age granites. Gas
production which commenced in 2003 is primarily from
basement and is also obtained from the overlaying granite
wash sands of the Talang Aker formation and fractured
carbonates of the Miocene-age Batu Raja formation. The
gas column in the basement is approximately 1,250 meters
in thickness and a water aquifer underlays the gas. Very
prolific basement gas wells were drilled on the basis of the
wells being highly deviated and oriented perpendicular to the
dominant fracture system. The success of Suban has led to
further exploration for gas in basement in Sumatra due to the
need for more gas as the Indonesian economy continues to
expand. Gas from the Suban Field has been pipelined to the
huge Duri heavy oil steam flood project in Central Sumatra as
well as to Singapore for electricity generation. The American
oil company Conoco Phillips is the operator of the field.

Hennings et al. (2012) in a comprehensive paper on Suban
which states that bulk reservoir performance is governed by
the local stress architecture that acts on existing faults and
their fracture damage zones to alter their permeability and
consequently on their access to distributed gas (Figures 4,
5). Studies on Suban indicated that the reservoir potential is
most enhanced in areas that have large numbers of thrust-
fault stress where fewer fractures with high shear-to-normal
stress ratios exist. The operator determined that achieving
the highest well productivity relies on tapping into critically
stressed faults and their associated fracture damage zones.
Two wellbores including Suban-10 and Suban-11 were drilled
based on this concept and each showed a three-to-seven-fold
improvement in gas flow potential. Indeed, Suban-10 was
placed on production in 2007 at a constrained rate of 150
million cubic feet of gas per day (Talisman Energy, 2007).

gl‘//\\f\
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6 3
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2 Paleogene/Neogene granite wash and clastic sequences
- Lemat and Talangakar Formations

1 Sub-Cenozoic crystalline and metamorphic basement
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2020. Special issue. Pp. 4048

—1000

—2000 m

3000 m 4=

—4000 m

Fig. 5. Seismic line showing the location of the Suban-11
development well. Basement is in red. These up thrust faults are
associated with regional strike-slip faulting. The well was drilled
to intersect perpendicularly the faults. Suban wells 10 and 11 were
especially successful with Suban-10 placed on production at 150
million cubic feet of gas per day (Hennings et al., 2012, Talisman
Energy, 2007).

Indonesia: Kali Berau Dalam Gas Discovery,

South Sumatra

In 2019, the Spanish oil company Repsol announced that
their Kali Berau Dalam-2 exploration well had made a major
gas discovery in fractured pre-Tertiary basement rocks. The
well was drilled in the Sakakemang Block. Repsol as operator
has a 45% working interest, Malaysia’s state oil company
Petronas holds a 45% interest and the Japanese firm of Mitsui
& Company holds 10%. This discovery extends the basement
gas play 60 kilometers to the northeast of the Suban Field.
The well was reported to have flowed at a rate of 45 million
cubic feet of gas per day.

Repsol announced that the discovery found at least 2
trillion cubic of gas. On an oil equivalency basis this equals
330 million barrels of oil. For Indonesia
the Kali Berau Dalam discovery is very
significant since it is the largest oil or

+~n4  gasdiscovery in the past 18 years since
Sunde the Cepu discovery in 2001. Indeed,
Grafonie petroleum industry analysts have stated

that this discovery is one of the ten
biggest discoveries in the world made
in 2019.

China: Dongshenpu Oil
Field

This field is located onshore central
China and like the Yaerxia oil field is
an example of a Chinese “buried hill”
basement oil field (XiaoGuang & Zuan,
1991). The Dongshenpu oil field was

discovered in 1983 and the reservoir
consists of Precambrian (Archean)
granites, granulites, diabases, and
hornblende gneisses (Figure 6). The
rocks have no primary porosity but

Fig. 4. Regional setting of the Suban gas field, South Sumatra. The seismic section intersects the POTOUS reservoirs were developed by

crest of the Suban Field (Hennings et al., 2012).
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Fig. 6. Structural cross-section through the Dongshenpu oil field.
The oil column, shown in green, is separated from the underlying
water zone, shown in blue, by the oil-water contact at 3,060-3,100
meters (XiaoGuang & Zuan, 1991).

The discovery well tested at 1,570 barrels of oil per day and
subsequent development drilling has found the oil column to
be 400 meters thick. The top of the buried hill is at a depth
of 2,600 meters. The oil-water interface is basically uniform
at 3,060-3,100 meters depth. The reserves in this field were
estimated at approximately 190 million barrels of oil.

Kazakhstan: Oymash Oil

gre

T. Koning

two major sedimentary basins, Masilah and Sabatyn.
Approximately 50% of the production is from Precambrian
basement. Thus, basement’s share of the production was
135,000 barrels of oil per day. Yemen’s basement play is very
successful due to major fault zones resulting in a high degree
of basement fracturing (Neff, 2014). Also, Yemen has a world
class mature oil and gas source rock which is the Jurassic-age
Madir shale.

The Habban basement oil field was discovered in 2005
by Austria-based OMV Exploration & Production. The first
successful exploration well was drilled to a total depth of
3,020 meters and tested 2,552 barrels of oil per day from
fractured granites and granitic gneisses. By 2009, Habban
was producing 32,000 barrels of oil per day. The field has a
very thick oil column of 750 meters.

Africa’s basement rocks

The vast interior core of Africa consists of Precambrian
granite which when fractured or weathered is an optimum
basement reservoir for oil and gas (Figure 8). One of the
biggest basement oil fields worldwide, Augila-Naafora in
Libya is reservoired in granite. Similarly, important oil
discoveries made in Chad in the past decade all occur in
Precambrian granite.

Libya: Augila-Naafora Oil Field

This field is a multi-billion barrels accumulation
discovered in the mid-1960’s in the Sirte Basin (Figure 9).
The field is a prominent horst block created at the onset of
rifting in Middle to Upper Cretaceous time (Harding, 1984).
The reservoirs consist of hydrothermally altered fractured
and weathered Precambrian granite and flanking Cretaceous

Field —

The Oymash oil field (Figure 7)
was discovered in 1980 with oil
found in Precambrian (Middle ™
Paleozoic) granite and Triassic and =1
Lower Jurassic sediments (Krupin s
& Rykus, 2011). Individual wells
have been tested from basement at

rates of up to 248 m3/day (1,560 “
barrels of oil per day). The granite |

is both fractured and weathered with
an open porosity of 5.2%. The oil =~ =]
column in Oymash is 190 meters. s
The initial oil reserves in the field

were estimated to be 20 million tons |
(150 million barrels of oil). The
reserves in basement is estimated at |

18 million tons (135 million barrels
of oil) since approximately 90% of
the oil in Oymash occurs within the = -
basement.

YEMEN: Habban Oil
Field " L&

Yemen’s crude oil production
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averaged 270,000 barrels of oil  Fig. 7. Structural cross-section through the Oymash field showing distribution of oil in the basement

per day from 1993 until 2020 from and in the overlying sediments
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Fig. 8. This is an example of typical basement rocks in Africa and
consists of intensely fractured Precambrian granite in a fracture
corridor. These rocks represent an excellent basement reservoir.
This outcrop is located in the interior of Angola (Koning, 2014).

sandstones and carbonates. Thick mature oil source rocks
onlap the basement high and also act as the ultimate seal to
the accumulation. The oil source rocks are Cretaceous-age
basinal marine dark shales.

Augila-Naafora has two names but consists of one field.
The northeast part of the field, Naafora was discovered by
Amoseas (Chevron & Texaco) in 1965 on Concession 51.
The southwest part of the field, Augila was discovered in
1966 on Concession 102 by the USA oil company Occidental
Petroleum. The D102 well drilled by Occidental into the crest
of the structure proved basement to be bald with Cretaceous
shales resting directly on granitic basement. The well was
tested and flowed 7,627 barrels of oil per day from the
basement.

Primary porosity in the granite is low (2-3%) but
hydrothermal alteration and weathering have led to about 6%
porosity in the weathered zone and a maximum of about 11%
according to Belgasem et al. (1991). The weathering at the
top of basement varies from as little as 5 meters to as much as
200 meters. There are sufficient open fractures in the basement
structure to ensure effective fluids communication throughout
the accumulation and to guarantee high oil production rates.

Historic public data on the reserves and production rates
of Libya’s oil fields is scarce. The current operator of Augila-
Naafora is the Libya National Oil Corporation who since
becoming operator in 1969 has published no information on
the field. The best information is from Williams (1972) and
Hallett (2002) who wrote that the original oil-in-place is in
the order of 9.0 billion barrels of oil. Cumulative production
by 1981 was 739 million barrels (Oil & Gas Journal, 1982).
According to Hallett (2002) the estimates of the original
reserves vary from 1.5 billion barrels of oil to 2.2 billion
barrels of oil, which is equivalent to a recovery factor ranging
from 17% to 25%. Assuming that the portion of the reserves
from basement is approximately 50% (the other 50% being
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Fig. 9. Typical horst structure, Sirte Basin, Libya (Harding, 1984)

from the flanking sediments), this is equivalent to 0.75 billion
to 1.1 billion barrels of oil reserves in the basement reservoir.

Accordingly, in the view of this author, Augila-Naafora
is one of the largest basement oil fields in the world and is a
prime analogue for geoscientists who are searching for major
oil or gas accumulations in basement.

Venezuela: La Paz and Mara Qil Fields

The La Paz oil field is one of the most famous and well-
documented fractured reservoirs in the world. La Paz is
located in the Maracaibo Basin west of Lake Maracaibo,
Venezuela. The field was discovered by Shell Oil in 1922
and up to the year of 1992 had produced 830 million barrels
of oil from fractured Cretaceous limestones and from the
underlying fractured basement (Landes et al., 1960, Talukdar
etal., 1994, Koning, 2003, Koning, 2014). The field’s peak
production was 160,000 barrels of oil per day (Nelson et
al., 2000).

For geoscientist and engineers who are interested in
basement reservoirs, the development of La Paz is very
relevant. The discovery of oil in the underlying basement
was not made until 1953, 31 years after the discovery of oil
in the overlying sedimentary formations. After the discovery
of the oil in the Cretaceous limestones, due to the very strong
oil production performance of the reservoir, the reservoir
engineers and geoscientists carried out extensive materials
balance studies and predicted that the reservoir was obtaining
production support from a deeper reservoir. Accordingly, in
1953, 31 years after the discovery of La Paz, well P-86 was
drilled into the underlying basement and discovered oil in the
basement. P-86 was drilled to a depth of 2,710 meters (8,890
feet) and penetrated 332 meters (1,089 feet) of basement
and was tested at 3,900 barrels of oil per day. Up-to-date
data is not available on the oil production from La Paz or
any of Venezuela’s oil and gas fields. However, by 1993
approximately 246 million barrels of oil had been produced
from the basement in La Paz.
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Very relevant for those involved with exploring for and
producing oil or gas from basement reservoirs is the work
done by a multidisciplinary team led by R.A. Nelson. Their
analysis of the La Paz field (Nelson et al., 2000) indicated
that the higher oil flow rates seems to be related to fracture
swarms surrounding numerous faults within the field that were
developed during the strike-slip origin of the current structure.

The Mara field was discovered in 1945 by Shell and is
located 12 km to the northeast of La Paz (Figure 10). The
two fields are separated by a structural saddle and also tight
limestones (Figure 11). The initial exploration found oil
in fractured Cretaceous La Luna limestones. However, in
1953, Mara’s first basement well was drilled and penetrated
332 meters (1,090 feet) of basement, consisting of fractured
granites and metamorphics, and tested 6,500 barrels of oil
per day. The strongest oil producer in basement in Mara is
DM-12 which had an IP (initial production rate) of 17,000
barrels of oil per day from basement. Mara has an estimated
ultimate potential recovery of 525 million barrels of oil from
fractured granitic basement as well as fractured Cretaceous
limestones (Young, 1993). By 1955, basement oil production
from La Paz and Mara amounted to 80,000 barrels of oil per
day (Smith, 1956).

Up-to-date production data is not available on Mara but up
to 1991 the field produced 407 million barrels of oil (Young,
1993). Assuming 75% of the oil is from basement and 25%
from the overlying limestones, then the reserves attributable
to basement is 305 million barrels of oil.

Oil columns in giant and major basement
fields

Based on the information available on all of the fields
reviewed in this paper, it is evident that all of the oil and gas
has been generated by mature sedimentary oil and gas source
rocks which lay adjacent to or overlay the basement highs.
Also, this review studied the nature of the faulting in these
fields. Strike-slip faults are superior to normal or reverse faults
since strike-slip has both lateral and vertical motion which
increases the intensity of the fracturing.

A very important factor which contributes to large reserves
of oil and gas in basement fields is that the basement structures
can be described as “profound” meaning that the structures
are large and well-defined. In almost all of the basement fields
described in this paper, oil-water and gas-water contacts are
present. The review of the fields in this paper indicates that
the depth of fracturing down into basement determines the
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ultimate oil or gas column height as well as the richness,
thickness and maturity of the source rocks adjacent to or
overlaying the basement structures.

The oil and gas columns are summarized in the Table.

Best practices and future prospects

Exploration wells should be drilled highly deviated
rather than vertical in order to optimally intersect the
dominant fracture system. Production wells should be drilled
perpendicular or near-perpendicular to the dominant fracture
system.

Highly focused wide azimuth 3 dimensional (3D) seismic
such as CGG — Veritas’ CBM (Controlled Beam Migration) is
needed to define the fracture systems in basement oil & gas
fields (Koning, 2014; Koning, 2019).

Coring in fractured basement is difficult due to the
jamming of core barrels and lost circulation zones. Coring
is not welcomed by the drilling engineers. Nonetheless, core
is needed to provide critically important information on the
lithologies and reservoir parameters. Some of the cores should
also be radiometrically age dated in order for the geologists to
understand the geological history of the reservoir.

Development wells should be drilled sufficiently deep to
fully drain the reservoir. For example, in the La Paz basement
oil field, Venezuela, wells are typically drilled 500 meters into
basement. In China’s Dongshenpu “buried hill” basement
field, the oil column is 400 meters thick and development wells
typically are drilled through most of the reservoir.

Exploration wells should not just “tag” the top of basement
since this will not allow for full evaluation of the basement
and could result in an important discovery being “left behind”.
Indeed, the Suban gas field, South Sumatra was not discovered
in the mid 1980’s by Caltex (Chevron-Texaco) despite a major
exploration program since the wells were drilled through the
sedimentary section and then merely tagged into basement.
The underlying giant basement gas field of 6 trillion cubic feet
of gas was subsequently discovered in 1998 by Gulf Canada
and Talisman Energy by drilling deep into basement.

In some documented cases worldwide, the top of basement
is tight due to cementation of open fractures by secondary
silica cement. However, deeper down by about approximately
30 meters (130 feet) the fractures are open and store oil or
gas. This serves as a reminder that all wells should drill at
least 200 meters (660 feet) into basement in order to fully
evaluate the basement and not “leave behind” an important
oil or gas deposit.

Field Oil or Gas Column m (ft)

Oil-water or gas-water

Contact

Bach Ho (White Tiger), Viet Nam

1,500 m (4,920 ft) oil

No contact is identified

Chad (buried hill fields)

1,500 m (4,920 ft) oil

No information

Suban, Indonesia

1,250 m (4,100 ft) gas

Gas-water contact is defined

Habban, Yemen

750 m (2,475 ft) oil

No information

Octogono, Argentina

450 m (1,475 ft) oil

Oil-water contact is defined

Dongshenpu, China

400 m (1,310 ft) oil

Oil-water contact is defined

La Paz, Venezuela

305 m (1,000 ft) oil

Oil-water contact is defined

Zeit Bay, Egypt

260 m (855 ft) oil

No information

Oymash, Kazakhstan

190 m (625 ft) oil

Oil-water contact is defined

Table. The oil and gas columns
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overlying fractured limestones hence a common oil-water contact
is in the field (Smith, 1956, Landes et al., 1960, Talukdar et al.,
1994; modified by Koning, 2000; Koning, 2003).

There are a number of cases worldwide, such as the major-
size La Paz Field in Venezuela where oil in the basement
was discovered much later (31 years) in the life of the field
with the attention initially focused on producing oil from the
overlying sedimentary reservoirs. A second example of this
is the Octogono oil field, Neuquen Basin, Argentina which
was discovered in 1918 and produced oil from shallow
sediments overlying basement. Finally, almost a century
later, basement was drilled and evaluated and now provides
reserves and production upside. Production in 2015 from
basement averaged 3,000 barrels of oil per day and continues
to increase and has given a new life to this aging field (Velo
et al., 2014). The La Paz and Octogono fields highlight that
operators of 0il & gas fields producing from sediments draped
over basement highs should consider drilling a well down
into the basement. High resolution 3D seismic will help with
defining the best location to optimally intersect the fractured
or weathered basement.

Weathered “rotten” granites can also be excellent reservoirs
as one can observe in outcrops in tropical areas where heavy
rainfall can leach out feldspars and less resistant minerals and
leave behind an excellent reservoir. The high mafic minerals in
schists, phyllites and slates negates the creation of secondary
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porosity by weathering. Likewise, granites and quartzites are
more likely to produce attractive, highly porous “granite wash”
sands whereas eroded schists and gneisses do not produce
such good reservoirs.

Geologists, geophysicists, reservoir engineers, and
economists must study proven analogues of basement oil and
gas fields worldwide in order to fully understand any basement
discoveries worldwide that they are attempting to develop.

Conclusions

In the past, oil and gas fields in basement were discovered
mostly by accident. The conventional way of thinking in the
past was that basement is mostly tight and did not warrant
exploring. However, as shown in this paper, giant-size and
major-size oil fields do occur in basement. This author believes
that significant oil and gas fields remain to be discovered
worldwide in basement.

Basement reservoirs are very unusual in comparison to
conventional sedimentary rock oil and gas reservoirs since the
basement reservoirs are in crystalline rocks. Accordingly, for
geoscientists and reservoir engineers to successfully work with
basement rocks, a special “mind set” is required which is open
to all of the complexities associated with crystalline rocks.

Understanding basement reservoirs is not only important
for oil and gas, but this knowledge is also very relevant to the
great need to reduce the world’s Green House Gases (GHG).
Carbon dioxide (CO2) can be captured and injected into
fractured or weathered basement and thereby can be safely
and permanently stored.

Also, a commodity which is increasingly in short supply
worldwide is helium. Economic helium is derived from
the radioactive decay of uranium and thorium in basement
rocks and granite washes. In Canada’s western province
of Saskatchewan, significant programs have commenced
exploring for helium in basement reservoirs.

Lastly, the reader is referred to one of the first papers
published on oil and gas in basement which was the classic
paper by K.K. Landes et al. in 1960 in which it was states:
“Commercial oil deposits in basement rocks are not geological
“accidents” but are oil accumulations which obey all of the
rules of oil sourcing, migration and entrapment; therefore in
areas of not too deep basement, oil deposits within basement
should be explored with the same professional skill and zeal
as accumulations in the overlying sediments”.
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Hed1p 1 ra3 Haxomarcs B 3ajiekKax KPUCTAJUIUYECKOTO
(dyHIaMeHTa BO MHOTHX YacCTsIX TUIAHETHI. 3a1achl MECTOPOXK-
JIeHUH QyH/IaMEHTa COCTABIISIIOT OT OJJHOTO WITH JIBYX MUJUTHO-
HOB Oapperneil He)TH MM SKBUBAJICHTA ra3a, Kak HalpuMep B
6acceiine Beruk Northeast na Cymarpe, umone3usi, 1o 6ornee
1,0 mumapaa Gappeneit HepTH, Kak Ha MECTOPOXKICHUU
Bach Ho Bo Beetname wiu mectopokaeanu Augila-Naafora
B JIuBHu. DTa cTaThs NOCBSILCHA TPEM I'MT'AaHTCKUM U HIECTH
KPYITHBIM MECTOPOXJeHHIM He(TH U raza. B mociennee
JICCSITUIIETHE pa3Be/ika HEPTH U Tra3a B KPUCTALIMUECKOM
¢dyHramenTe ObUTa UYpe3BBIYAHO ycnemHoi: B ugones3un,
BenukoOpuranun, Hopsernu, Yan u ApreHTuHe OblH ciena-
HBI BOXKHBIE OTKPBITHS. 7151 ycenHo# pa3paboTky HeTIHBIX
1 Ta30BBIX MECTOPOXKICHHH, a TaKKe JUIsl N30ekKaHHsl JOpo-
TOCTOSIIIIMX OUIMOOK, HEOOX0ANMO BHUMATEIILHO U3yYHTh BCE
JIOCTYITHBIE TE0JIOTHYECKUE, Te0(pH3nIeCKUe, NHKEHEPHO-Te-
OJIOTMUECKHE M SKOHOMHYECKHUE TaHHbIe. Takke 04eHb BaXKHO
W3YYUTh MUPOBBIE aHAJIOTH HE(hTEra30BbIX MECTOPOKICHUH B
(dyHIamMeHTe, YTOOBI MOHATH, IOUEMY OJJHA MECTOPOXKJICHHUS
OYEHb YCIICIIHBI, a APYTHEe OKa3bIBAIOTCS TEXHUYECKHMHU M
HKOHOMHUYECKUMH HEy/IauHbIMH.

KiiroueBble c10Ba: THTAaHTCKHE M KPYTTHBIE MECTOPOXK-
JIeHUs1 He(TH U ra3a, KpUCTAIUTMUYECKUH (yHIAMEHT, 3aJIe)Kb

Jdast uutupoBanust: Kéuaunr T. (2020). Turantckue u
KPYIHbIE MECTOPOXK/ICHHS HE(TH M rasa 1o BCeMY MHpPY B
3ajIe)Kax KPUCTAIUTMYECKOTo (DyHIaMeHTa: YPOBEHb Pa3BUTHSI
U NepCIeKTUBbl Ha Oynyiiee. [ eopecypcyl, CreUBBINYCK,
c. 40-48. DOI: https://doi.org/10.18599/grs.2020.S1.40-48
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