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AxkmyanbHocmb uccnedosaHusi 0bycriosieHa Heobxo0UMOCMbIO ygenuyeHusi cmeneHu AoCcmosepHoOU OUEHKU 2e0/102U4ECK020 Cmpoe-
HUSI CITIOXHONOCMPOEHHBIX KOJNIEKMOPO8 Npu Hanuduu Manoeo Habopa 2eonoz0-eeopusuyeckoll uHghopmayuu, Ymo npedcmaensem
HEOOHO3HaYHOCMb 8 NPOSHO3UPOBaHUU U 8bI0eNeHUU 2eomoaudeckux 0bbekmos. B nocnedHue decsamunemusi KOMnaHUU WUpoKo npu-
MEHSIIom pa3fuyHble KnaccugukayuoHHbIe anzopummsi 8 npouyecce 0bpabomku ece2o komnnexca OaHHbIX Ol yMeHbWeHUs Heonpede-
neHHocmell 2eonoaudeckoll uHmepnpemayuu. OHUM u3 nodx0008 8/IIeMCs NPUMEHEHUE KnacCughukayUoHHbIX Memodos K celicmuye-
CKoMY cueHasy, komopsble pasdensiom uccredyembili 06bekm Ha 00HOPOOHbIe no psdy npusHakos obracmu, 20e makke Co8MECMHO UC-
nonb3yrm AaHHble 2e0hu3udeckux uccredosaHull CKeaxuH U nabopamopHbIx uccrnedosaHull KepHa, Ymo nodpasymeeaem KOMNIEKCU-
posaHue uHghopmayuu. KomnnekcHas uHmepnpemayusi celicMUYECKUX U CKBaXUHHbIX OaHHbIX N038OMISEM NPo2HO3UPOBamb Ha Kade-
CMBEHHOM ypOBHE IUMOhayUanbHyI USMEHYUBOCMb Ha JTOKalbHbIX y4acmkax, 4mo cnocobemeyem boniee payuoHanbHOMy pasmele-
HUK 3KCNyamayUOHHbIX CKBaXUH.

Lenb uccnedosaHusi 3akmoyaemes 8 paccmompeHuu nodxodos aHasnusa AocmosepHOU OUEHKU U NpoeHo3a (hayuanbHO20 CMpPOeHUst
npu noucke nepcnekmugHbIx 0bbekmoe 05151 Hauboee ONMUMabHO20 PACNOMOKEHUS SKCNTyamayUOHHbIX CK8aXUH Npu NiTaHupogaHuu
bypeHusi, ¢ y4emom NoCmosiHHO nononHaemMol u 0bHosssiemMoll eeonoaudeckol UHGhopMayuu o nnacme.

0O6Bekmom uccie008aHUs SB/ISIOMCS OMITOXeEHUS naneo3olickoeo hyHdameHma K020-80cmo4Hol Yacmu 3anadHo-Cubupckoll nnumsi,
Kkomopble npedcmagnsom nopodk! pa3nuYHO20 8EUWECMEEHHO20 COCMAasa, 8Ktoyast kKapboHamHbIe pasHoCMU.

Memodhb! uccriedogaHus ekmo4aom cmamucmuyeckuli aHanu3 celicMuYeckoll UHGhopMayuU U 2e0/1020-20(hU3UYECKUX OaHHbIX.

B pesynemame uccnedogaHusi 8bINOHEH CMamuCmMuYeckuli aHanu3 NpPOCMpPaHCMEEHHO20 U3MeHeHus hayuanbHol obcmaHoeKu, Ha
0CHOBE KOmOopoeo 8bI0eneHbI 00CMOBEPHBIE 30HbI Hanuyus onpedeneHHol ayuu. [pednoxeHHas cmpameaus npoHO3UpPoB8aHUs nep-
cnekmue Heghme2as3oHOCHOCMU Naneo30lcKUX OmoXeHuUl Ha npumepe 00H020 u3 MecmopoxdeHull 3anadHoli Cubupu cnocobemeosa-
112 8bI0ENEHUI NEpPCNEKMUBHbIX 30H 011 6y0ywie20 NTaHUPOBaHUs PacNOOXEHUS CKBAXUH.

Kntoyesblie crniosa:
CelicmoghayuarnbHbili aHanus, celicmobayuarnbHas kapma, 2e0(hu3udyeckue uccre008aHusi CK8aXUH,
aKkycmuyeckut umnedaHc, nabopamopHbie uccrnedogaHus KepHa, Naneo3olckue OMIOXeHUs.

KPEMHHUCTBIE TIOPOJBLI, O6pa3OBaHI/I$I MarMaTU4e€CKux u
BYJIKAHOTEHHO-0CAJI0YHBIX MOPOJ], OTIOKEHHUS KOPHI BbI-
BETPHMBAHMS, TIECUAHUKH, a TAKKe KapOOHATHBIE Pa3HO-
CTH JIOIOMHTa W W3BECTHsAKa. HeoOXOIMMO OTMETHTB,
YTO OTJIOKEHHUS TTATIC030HUCKOTO (YHIAMEHTA U3y4aeMOT0
MECTOPOXKJCHHSI  MPEACTABISIOT  MOPOBO-KABEPHOBO-
TPEIIUHHBIA TUT KOJUIEKTOPA, YTO OCJIOXKHSET TPOIECC
UHTEPIPETANU U TPeOyeT KOMILIEKCHPOBAHUS T€OJIOr0-
reo)U3MIECKUX TaHHBIX [7].

BeepeHune

B mocnemnue mecATHNETHS YCTaHOBJIEHO, YTO JOJIS
YIJIEBOAOPOJIOB, COCPEIOTOUCHHBIX B KapOOHATHBIX KOJI-
JIEKTOpaX, UIPaeT 4pe3BbIYAMHO BaXHYI0 POllb B MUpO-
BOM 3HepreTudeckoM Oanance [1-4]. CTOMT OTMETHUTb,
4yro B Poccun 3amacel HedTH, MpUypOUCHHBIE K Kap0o-
HATHBIM OTJIOXKEHHSM, cocTaBisaioT 0ojee 50 % oT Bcex
3armacoB, 4TO 6HaFOHpI/IﬂTHO BJIIMACT HaA aKTyaHBHOCTL
M3YYeHHS OCOOCHHOCTEH TeOJOTMYECKOTO CTPOCHHS Ta-

Kux o0bekToB [5, 6]. HesaBucumMo OT TOro, 4YTO CylIe-
CTBYET BBICOKas BEPOSTHOCTb OOHAPYKEHUS 3aleKen yr-
JIEBOJIOPOZIOB, BO3HHKAIOT TPYAHOCTH B IIpoIlecce Mpo-
THO3a (hOPMBI, pazmepa, PacroNoKeHUs MePCeKTUBHBIX
TEOJIOTHYECKHX Tel H3-3a CJIOXHOTO  CKIamyaro-
0JIOKOBOTO CTPOCHHMS TMATIC030iCKOro KOMILIeKca 3amaj-
Hoit Cubupu.

PaccmatprBaeMoe MeCTOPOXKICHHE DACIONOXKEHO B
I0r0-BOCTOYHOM yacTh 3amagHo-CHOMPCKON TUTUTHI, H3Y-
YaeMble TPOJIYKTUBHBIE OTIOKEHHS JOKOPCKOTO KOM-
IJIeKCa XapaKTepU3ylTCs KpaifHe HEOJHOPOIHBIM Bep-
TUKANbHBIM CTPOEHHEM, TJIe BCTPEUAIOTCA MOPOJbI pas-
JUYHOTO  BEMICCTBEHHOTO COCTaBa —  TJIHHHCTO-

DOI 10.18799/24131830/2021/8/3318

MeToaumka npoBeaeHus haLyuanbHOro aHanusa

C NOMOLLLI0 reoU3NYECKNX UCCreaoBaHni

Jlutonoro-daruansHbIii MPOTHO3 SBJISETCS OCHOBOH
JUIs. BOCCO3/IaHUSl TPEXMEPHOTO pAacmpeseieHus MopoJ-
KOJJIGKTOPOB B HM3y4a€MOM HHTEpBale MPOAYKTHBHOTO
mnacTa. g moaydeHus pealucTHYHOTO PaclpeeeHus
JUTOTHIIOB HA W3YYaeMOM TEPPUTOPHHU ObLa Mpeoxke-
Ha METOJIMKA COTIOCTABIICHHS aKyCTHUYECKOTO MMIIeJaHca,
TOJYYEHHOTO M3 CKBAKWMHHBIX JJAHHBIX, & MMEHHO U3
JIAHHBIX TE€O(U3MUECKUX HCCIENOBAHUN CKBAKHUH W Ja-
0OpaTopHBIX METOJIOB HCCNeaoBaHus KepHa. ComocTas-
JICHWE TAKOT0 KOMILICKCa MH(M)OPMAIMK TOAPa3yMeBacT
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MOTy4eHHEe aKyCTUYECKOTO MMIIEJaHCA PAcYETHBIM Me-
TOJIOM, HCTIONB3Ys (POPMYITy HIDKE:

Al=Vy*p, 1)
rae Al — akycTrdeckuii UMmIeaHe, Kr/MS*M/c; V, — cko-
POCTB TIPOJOIBHON BONHBI, M/C; p — IUIOTHOCTH TOPHOM
TIOPO/IBL, T/CM .

Jlns pacdeTa aKyCTHYECKOTO UMITEIaHca ObLT HCIIOJNb-
30BaH komiuieke [MIC (reodu3nueckue WCCIeIOBAHUS
CKBA)XWH), HO HEOOXOIMMO OTMETHUTh, YTO OoJiee YeM B
50 % coHma CKBaXHH OTCYTCTBYIOT M3MEPECHHS aKyCTH-
YECKOro KapoTaxa, KpoOMe 3TOro, TMONHOCTBIO OTCYT-
CTBYIOT MCCIIEIOBAHMUS TUIOTHOCTH TOPHBIX TIOPOI, 9TO HE
TI03BOJISIET HATIPSIMYIO OTIPENICTHTh aKyCTHIECKUE CBOI-
CTBA ITACTA.

Jnst BOCCTAHOBJICHHS 3HAYEHWH TIOTHOCTH TOPHBIX
opo/1 B MccneayeMoM uuTepaie mo aanusM ['MC Obutu
PaccMOTpPEHBI HECKOIBKO BapHAHTOB: 3aBUCHMOCTD MEXK-
ny AK (akycrrnueckuit kapotax) u ['TK-II (muiotHOCTHO#M
raMMa-TaMMa-KapoTax), TJIe HCCIIeI0BaHUs ObLTH TPOBe-
JI€Hbl B TOPU30OHTAIBHOM CTBOJIE SKCIUTyaTallMOHHOM
CKBXKHHBI; 3aBUCMMOCTh Mexay ['K (ramma kapotax) u
3HAYCHHSMHA IUIOTHOCTH TOPHBIX IOpOI U3 Jaboparop-
HBIX HCCIEIOBAHMI AKCIUTYyaTAOHHON CKBAXHWHBI; 3a-
BUCUMOCTh anb(a-IIC aid TOpU3OHTAIBHON JKCILTyaTa-
[IMOHHON CKBA)XMHBI B BEPTHKAJIHHOM 4YacTH CTBOJNA OT-
HOCHTENBHO 3HAYCHUH IUIOTHOCTH TOPHOW MOPOJIBI IO
7ab0paTOPHBIM MCCICAOBAHHSIM KEPHA TOH e CKBAXKH-
HEL

B Ttabn. 1 mpezacraBneH Auana3oH 3HAYCHUH TUIOTHO-
CTH TIOPOA VIS TpeX KEeHCOB W CpeiHee 3HAYeHHE I
BCero uHTepBana. [IpuHuMas Bo BHUMaHHE CpeHee 3Ha-
YeHHEe W AMAMa30H MUHAMAIBHOTO W MAKCHMAJBHOTO
3HAYeHHi, HEOOXOANMO OTMETHTB, UTO TIPENIOKEHHEIE
BAPHAHTBl PACYECTOB HEJOCTOBEPHO OTOOPAXKAIOT 3HAUE-
HUSI TUIOTHOCTH JUTSL M3y4aeMbIX OTJIOXEHUH. PacueTHbIi
JMana3oH ObUT COMOCTaBJIEH C OMyOJMKOBAHHBIMU JaH-

HBIMH, TJ¢ IMAIa30H 3HAYEHWH IS M3BECTHAKOB PaBeH
2,37-2,77 1/*", a s nonomuros — 2,84-2,86 r/em” [8].

Tabnuua 1. Bapuanmelr pacuemHulx 3HAYEHUN NIOMHOCMU
20pHbIX nopoo no dannvim I'UC

Table 1.  Options for calculated values of the density of
rocks according to well logging
Junanazon CpenHee 3HaueHUE
Keiic/Case 3HavyeHui, r/cm’® IJIOTHOCTH, r/f:M3
Range of values, Average density,
glem® glem®
Tlepssrit/First 2,46-2,76 2,70
Bropoii/Second 2,56-2,77 2,66
Tpetnii/Third 2,71-2,75 2,73
Yerseprsriit/Fourth 2,64-2,88 2,74

Taxum 00pa3om, ObLT paCCMOTPEH €Ille OIMH BApUAHT
3aBUCHMOCTH MEX/Y aKyCTHYECKUM KapOTaXKeM B BEPTH-
KaJbHON SKCIUTyaTAllMOHHOW CKBAXHHE W 3HAYCHUAMU
IJIOTHOCTH TOPHBIX MOPOJ M3 1a0OPATOPHBIX HCCIEN0BA-
HUH 3KCTUTYaTal[MOHHOM CKBaXHUHHI (puc. 1).
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Fig. 1. Dependence of acoustic logging on core density

C UeNbIo OLIEHKH KOPPEKTHOCTH ITONYYCHHBIX 3HAYe-
HUi OBLT TIPOBEICH CPABHUTENBHBIN aHANM3, Ie ObLIO
OTMCYCHO, YTO IIOJYYCHHBIC JaHHBIC C IMOMOIIBIO IIO-
CIEJHEro Keifca XapakTepu3yloT Hamboiee MpHONKEH-
HBIC PE3YJIBTATHl K ONMYOIHKOBAHHBIM CTATHCTHYCCKIM
3HaueHUsAM [8], a Takxke MPEeNCTABISIIOT XOPOIIEe COIO0-
crapienune [ MC—kepH (puc. 2).

p, r/cM3
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Puc. 2. Conocmagnenue OanHblIX NJIOMHOCMU HO KepHY U
TUC ons xetica 4
Fig. 2. Comparison of core density and well logging for
case 4

Takum 006pasoMm, HaOMOAAETCS XOpOIIas KOppessmy-
OHHAas CBf3b, KOPPEKTHOE COIMOCTABICHHE TOUCUHBIX
JAHHBIX U JMANa30H IUIOTHOCTH MOPOJ, COOTBETCTBYHO-
mui  omyOMMKOBAaHHBIM JaHHEIM. ClieoBaTeNbHO, AN
pacuera miotHocTH 1o naHHbM [MIC Obun mpHuHAT T10-
CIIETHUI BapUAHT.
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Ha puc. 3 npuBeneHa KOppensIHOHHAs MaHENb CTPOe-
HUS TIPOIYKTHBHOTO pa3pe3a MaeO30HCKIX OTIOXKECHHI
ms ckBaxkuH 1-1R. Tlo paspesy moctatodHo yBepeHHO
TIPOBECHO PAaCtICHCHHUE TI0 BEIIECTBEHHOMY COCTaBY, HO
TpH KOPPEJIAIMU TPAHUI[ KapOOHATHBIX OTIOXKCHHH BO3-
HUKaeT HEOHO3HAYHOCTh, B MEPBYIO OUYEpelb, B MECTax
TPEATONaracMbIX IPaHHI JOJOMHUTH3HPOBAHHBIX H3BECT-
HSKOB ¥ JIONIOMUTOB. B CBSI3H ¢ 3THM pactiieHeHne pa3pesa
Ha JIMTOTHIIBI B KOXKIOM CKBAXKHHE OBLIO OCHOBAHO Ha 3Ha-
YCHUSAX HHU3KOH PaJMOAKTHBHOCTH, BBICOKMX 3HAYCHHUAX
COTIPOTUBICHHS ¥ HEUTPOHHOTO KapoTaxka Ul KapOoHAT-
HBIX OTJOXCHHI, HHU3KUX 3HAYCHUAX CONPOTUBIICHH,
CPEIHNX M HU3KHX 3HAYCHUSAX HEUTPOHHOTO KapOTaxKa L
TJIMHUCTO-KPEMHUCTBIX TMOPOI. Taxxe 6LIHI/I BBIJICJICHBI
3((dy3HBBI HCXO/IS M3 BRICOKHX 3HAYCHHUI HHIYKIIMOHHOTO
KapoTaxka u paguoaktusHoctH [9, 10].

braronaps BBIONHEHHON THITM3AlMK pa3pes3a Ianeo-
30/CKOTO KOMIUTIEKCA C TPHBICUYCHHEM TeO(M3MICCKIX
HCCIIEIOBAHNH yHalOCh BBIACTUTH MPOIEHTHOE COAEp-
kaHue (aruu B KaXI0H CKBaxuHE. Pe3ynbrarthl craTh-
CTHYECKOTO aHATN32 TIPEACTABICHEI B Ta0M. 2.

Taonuya 2. Céoonas mabauya GayuanbHo2o aHanu3a Ha
ocroge oannvix I UC

Table2.  Summary table of facies analysis based on well
logging

Jurotur, % | . 2 & — v ol =z IIpeobnana-
Lithotype, % g é § alsg|lE2 25 5 2| fommit mTo-

::::g%g_g%g R THUI
Crsaxuna EE%E 5..:3% ég EE|ZE Prevailing

_ w )

Well =25 < =3[R type
5 - _ 3050|6950 | — | Msectmax
Limestone
W3BecTHsAK
6 5,00 2,50 |17,50(70,00 | 5,00 Limestone
N3BecTHsAK
2 4,71 3,62 17,39 (71,02 | 3,26 Limestone
2R 8,49 ~ |69,00| - |[22,50| Aonomut
Dolomite
10 1821 | — |10,59|62,28| 8,89 | M3BecTHAK
Limestone
W3BecTHsAK
1 10,00 - 1950 |76,00| 4,49 Limestone
Jomomut
1R 1,99 - 160,00|137,99 - Dolomite
4 - = |17.27|8273| - | MssecTwi
Limestone
I'nunaKCcTO-
4R 100 _ _ _ _ erMHI/ICTLIe
Argillaceous-
siliceous
3 - ~ |4043|5057| — | Mssecmwik
Limestone
3R - ~ |69,50| 24,00 6,49 | AonomHT
Dolomite
9 - ~ |4514|5486| - | Mmecra
Limestone
Jomomut
8 - - |67,15|32,85| - Dolomite

Kowmmexe copMUPOBAHHBIX MEPONPHATHH, HAIPaB-
JICHHBIN Ha TIPOTHO3MPOBAHKE (amuaibHOH 0OCTaHOBKH,
TI03BOJIMJT BBIICIHTD TPH IPYIIITBI CKBAKHH:

1. TMHHACTO-KPEMHHUCTHIC TOPOIbI — CKBaXKHHBI 4R [7].
2. Jlomomut — ckBaxussi 2R, 1R, 3R u 8.
3. UsBectHsK — cxkBaxuusbl B, 6,2, 10,1, 4,3 u 9.
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Kak ormeuanoch paHee, mpu pacCMOTPEHHH MPEIo-
JKEHHOTO MOIXO0fa HEOOXOMMMO MONYYHTh PACUCTHEHIC
3HAUEHUs aKyCTHUYECKOTo MMIIEJaHCa Ha OCHOBE JaHHBIX
I'C nns comocTaBieHUS C PAcUETHBIMU 3HAUEHUSMU
aKyCTHYECKOTO HMMIIElaHca MO JaHHBIM J1abopaTOpHBIX
uccienoBanuii kepHa. Takum 00pasoM, aKyCTHUECKHH
UMIIeIaHe ObUT paccuuTan ¢ noMomipio Gopmynsr (1) mus
IIECTH CKBAXKMH U HA OCHOBE IIOJNYYEHHbIX NAHHBIX I10-
CTPOEHA YacTOTa BCTPEYAEMOCTH CEHCMHYECKOTO Iapa-
MeTpa.

AHamu3 pacrpesiesieHHsi aKyCTHYECKOTo Iapamerpa
TMIOKa3all JIB€ OTYETIMBO BHIPAXKEHHBIE 00JacTH, OTJINYa-
Iolecs aKyCTUYECKHM COIIPOTUBJIEHHEM CPEBI, 4YTO,
BEPOSTHO, CBS3aHO C PACWICHEHHEM HA JIUTOTHIIBI TI0
JIaHHBIM UHTEPIPETALNU Te0(U3NUECKUX UCCIEAOBAHUM.
JInist BBIIETCHAS U IOATBEPIKACHHS TIpeobafaromux da-
UM B CKBaXKMHAX 3HAYEHHUs aKyCTHUECKOT0 HMIIEJaHCa
OBLTH pa3jieIeHbI Ha JIBa KJIacTepa COTMacHo Tali. 2, 9To
npencrasiaeHo Ha puc. 4. [lo ocu X oTiokeHa paccyn-
TaHHas MepeMEeHHas aKyCTUYECKOTO UMIIEIaHCa, a TI0 OCH
Y oroOpaxeHa 4acToTa BCTPEYAEMOCTH, a MMEHHO, KO-
JIYECTBO HAOMIOECHHH, TTOTMAAIONMIX B COOTBETCTBYIO-
LM [Uana3oH Ha ocH X.
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Puc. 4. ['ucmoepamma pacnpedenenus aKycmuieckozo um-
neoanca no oaunvim I'UC ona ckeaxncun 2, 2R, 10, 1,
IR u 3R

Fig. 4. Histogram of acoustic impedance distribution ac-
cording to well log data for wells 2, 2R, 10, 1, 1R
and 3R

CornacHo MONy4eHHBIM Pe3yJibTaTaM, OTYETIHBO BbI-
JIETSIOTCS IBE O0JIACTH, Pa3NIUYarOIINecs MO JUTOJIOTH-
9ECKOMY COCTaBY, — U3BECTHSKH U JIOJIOMHUTHI, UTO SBIIS-
eTCs CIICJICTBHEM U TIOATBEPKACHHEM HHTEPIPETALNN
I'C n npencrasieHo B TabI. 2.

Hcxons u3 Henonnoro kommiaekca I'YC, uto BHOCHUT
HEONPEICIEHHOCTh B aHaNM3 (paluaabHOTO pachpeiese-
HUS, HEOOXOOUMO OCYHICCTBHTH KOMIUIEKCHPOBAHUE
MMEIOIIUXCS TeO(PU3NYESCKUX JAHHBIX C J1a0OpaTOPHBIMU
UCCIIEI0BAaHUAME KEpHA.

AHanu3 nabopaTopHbIX UCCNeA0BaHMN kepHa

KommnekcHplii MOAX0q K H3YYCHHIO Mane030UCKUX
OTIOKEHHH — aHAIMM3 TEONOTHIECKOTO CTPOCHHUS TEPPH-
TOpPHH, CEIUMEHTAIIMOHHOTO XapakTepa He(TEHOCHOro
KOMIUIEKCA M PACTIPECNICHHS TeOJIOTUYECKUX TENl B MEXK-
CKBXXHHHOM ITIPOCTPAHCTBE, TIO3BOJUT OLEHUTH ¢ Oojee
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JIOCTOBEPHOI BEPOATHOCTBIO (hallaIbHOE CTPOEHHE H3Y-
gaemoro mectopoxkaenust [11, 12]. Tlostomy Ha cremy-
JOIIEM 3Tale CONOCTABIAIOTCS JTabOpaTopHBIC HCCIeO-
BaHHUS KePHA B CKBaXXHMHAX, TJIe OH OBUT 0TOOpaH, ¢ METO-
namu TYC. HeoOxoaumMo OTMETHTH, 4TO OTOOp KepHa
OBIT OCYIIECTBIEH TOJNBKO U3 JABYX JKCILTyaTal[MOHHBIX
CKBXWH — 1 M 2, YTO BHOCHT HEONPEAEIEHHOCTD M
HPOCTPAHCTBEHHON —Koppemsuuu  paspe3a. CormacHo
ONyOJIMKOBAHHBIM JaHHBIM [13], mns cozmanus dusmde-
CKOH 3aBHCHMOCTH HeoOXomumo He MeHee 30 Touek Hc-
CIIEZIOBAHIIS, YTO SABJIAETCS BHITIONHUMBIM, TaK KaK KOJH-
9eCTBO 00pA3IOB KePHA B MCCIEIyEMOM HHTEPBANE ABYX
CKBKHH cocTaBnseT 65 mt. Ha ocHOBe M3MepeHuit, mpo-
BE/ICHHBIX HA KEPHOBOM MaTepuaie, ObUT pacCUnTaH aKy-
crrueckuii umnenanc no gopmyne (1).

[TomMIMO yCTaHOBIEHHBIX 3aKOHOMEPHOCTEH pacrpe-
JeneHus Qanui 1mo paspesy ¢ rmomoinpio JaHHeX [UC,
YTOYHEHO M3MEHEHHE aKyCTHUECKOTO MMIIEIaHca C TI0-
MOII[BI0 KEPHOBOTO MaTEPHAa, YTO TO3BOIMIIO BBIICIHTh
Haunboree JOCTOBEpHbIE KiacTeps! (amuii, marogaps To-
YeYHBIM UCCIEAOBAHIAIM B CKBAXKHUHE (pHLC. 5).
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Puc. 5. ['ucmoepamma pacnpedenenusi axycmuueckozco um-
neoanca no oaunvim I'UC ona ckeaorcun 2, 2R, 10, 1,
1R« 3R
Histogram of acoustic impedance distribution ac-
cording to well log data for wells 2, 2R, 10, 1, 1R
and 3R

Fig. 5.

Hcxons u3 KOMIUIEKCHPOBAHUS Te0)U3MIECKUX JaH-
HBIX M JTaOOPAaTOPHBIX MCCIIEOBAaHUH KepHa JUIi Habopa
ckBaxuH — 2, 2R, 10, 1, 1R u 3R, Obur caenan oxoH4a-
TENBHBIA MPOTHO3 pactpeneneHus (pauuii B 0061acTu pac-
ITIOJIOKEHHUA J3THUX CKBAXHH, TIC ObLTH BBIZICIICHBI IBE
TPYyNIibl JATOTUIIOB — JOJIOMUTBI 1 U3BECTHAKH.

0 meToauKe NpoBeaeHUs aTpuByTHOro aHanusa

Jist moTeHIMaIbHOH BO3MOKHOCTH BBIEIEHHS Teo-
JIOTHYECKUX OOBEKTOB ObLTa C(OPMHpPOBAHA METOMHKA
COTIOCTABJICHHS aKYCTUYECKOTO MMIIEIaHCa, TIONYYeHHO-
r0 W3 MEPBOHAYAIBLHOTO MCTOYHHKA — CEHCMHYECKHEe
JIaHHBIE, C PACUYETHBIMH aKYCTHYECKUMH CBOWCTBAMH TI0
I'"C u xepny. [lnst Toro 4to0sI chopMHUpOBATH OMpPEsIe-
JICHHBIE KJIACTEePHI (parmii, ObIIO OCYIIECTBICHO 00BEIH-
HEHHE pPA3TMYHBIX CEHCMHYECKUX aTpHOyTOB, UYTO B
JaNbHEHIIEeM CIOCOOCTBOBANO CPaBHEHHIO UX C TOYCY-
HBIMU JIaHHBIMU B ckBaxuHe [14-17]. CnenoaremnbHo,

HEOOXOAMMO OKOHTYPUTb 00JacTh IS HCCIEHOBaHMUS
OKOJIO KaXIOH CKBa)XMHBI, T pa3Mep HCCleayeMon
IUIOIIAM OXBAaThIBAET HAUMEHbIIEE PACIOI0KEHUE TO-
YeK OTPAXKEHHUS 10 TOPU3OHTANHM, IS TOTO YTOOBI KOp-
PEKTHO pacIo3HATh ABE OTAENbHbIC TOUk. Takum oOpa-
30M, OTpaxkarolas 00JacTh IO JaTepaldl BOKPYT CKBa-
KUHBI XapakTepusyeT nepsyto 30Hy Openend. B cBs3u ¢
3THM CTpaTerus BbIOOpa pajuyca UCCIenyeMoi 00IacTr
OKOJIO CKBA)XMHBI OCHOBAaHAa HAa IIOMyBOJIHOBOH 30HE
®penens. [lepsas 30Ha @penens Obla paccuuTaHa Mo
dhopmyite (2), rae paauyc ucciaenoanus paseH 400 m.

R=\V*Hf, 2

rie R — nepsas 3ona ®penens, M; V — ckopocth, M/c; H —
rnybuna, M; f— yactora, [

Bnaronaps BeIOpaHHOH 001aCTH HCCIEAOBAHHS OKOJIO
CKBA)XHH C MPUBJICYCHHEM CEHCMUYECKHMX JAHHBIX Yaa-
JOCh TOCTPOHUTh YACTOTHBIC PACTIPENENCHHS I BCETO
KOMILTIEKCa aTpuOyTOB. BBUTM paccMOTpeHBI TakWe ceid-
CMHUYECKHEC anI/I6yTI>I, KaK MI'HOBC€HHAs 4acTOTa, MI'HO-
BEHHOE KayecTBO, MTHOBeHHas (hasa, 3aTyxaHue, mepBast
TPOM3BOJIHASL U OTHOCUTEIBHBII aKyCTHYSCKHUI MMIICIAHC
[18-21]. Tlpu aHaM3e MOMyYEHHBIX pactpeeeH it ObLI0
OTMEYEHO, YTO MTHOBEHHAS 4acTOTa M OTHOCUTENBHBIH
aKyCTUYECKUM MMIIEJAHC IPENCTaBIAIOT PENpPEe3CHTAaTUB-
HbIC JAHHBIE C TOYKH 3PEHHsS (DU3UUECKOTO CMBICHIA, a
TaKKe JaHHBIE, HA KOTOPBIX BO3MOXKHO BBIIEIUTE TPH 00-
JACTH PaCIIpeIeICHHs, BEPOITHO, COOTBETCTBYIOLIUE TPEM
KiacTepaM (armi, Kak 1 1o Teo(pu3HIecKo HHpOpMaIiH
B ckBakuHaX. OJIHAKO IOJNHOE pa3ieieHHe Ha KIIacTepbl
(paumii OTCYTCTBYET, I0ITOMY BO3HHKAET CTETIeHb HEOTpe-
IIEJCHHOCTH DAa3NeNeHUus MO0 CEHCMHUYECKUM CBOWCTBAM.
C menbio Cy)XeHHs JHama3oHa HEOMPENeNeHHOCTH B IIpo-
THO3UPOBAHWH (PAIMANBHOTO CTPOCHHMS H3Y9aeMOro Me-
CTOPOJKIEHIS OBIN BEIOPAH CeHCMUUECKHI aTpHOyT OTHO-
CHTEJIBHOTO aKyCTHYECKOTO MMIIeaHca, TaK Kak JaHHOe
CBOWCTBO COTOCTABUMO C PACYETHBIMU 3HAYCHUSAMH aKy-
CTUYECKOTO HMITE/IAHCA M0 CKBAKMHHBIM JaHHBIM. [Ipu
MOCTPOCHHH YacTOTHI pacrpesiesieHus: CeiiCMHYECKOro Ma-
pamerpa Obllla yuTeHa OleHKa (arMabHOTO CTPOSHHUS 110
reosioro-reodusuueckoii  MHQOpPMAIUH, CIIENOBATENLHO,
IIECTH CKBXHHAM ObLITa PUCBOCHA OMpe/IeiIeHHas (arlis
coryracHo Taom. 2.

120

W HspecTHAK
100
m JlofloMHT
80
B
g 60
-
g
40
) | H ‘ H ’
AT 11 | |||| | I.||..u|..|.|
" S el - = 00 coegoEnged
ol = o = o T o = — o ool ® o
g5 f2dRCB3IFT"EERAEEEES
\-"le_‘-i“—v"v"rlr:—l-—l-‘ = =l e e =

OTHOCHTEILHLIN ARYCTHUeCKHIT uMnenanc (Rr/M>*m/c)

Puc. 6. I'ucmozpamma pacnpedenenus 3HaueHull celicmuye-
CKO20 ampubyma OmHOCUMENbHO20 AKYCIMUYEcKO20
umneoanca

Fig. 6. Histogram of distribution of seismic attribute values
of relative acoustic impedance
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WMes cTaTHCTHUECKYIO OLEHKY MPOCTPAHCTBEHHO-
T0 pacmpeneleHus (aluid M0 CKBaXHHHBIM JaHHBIM,
MPECTABIACTCS BO3MOKHBIM HCIIOJNB30BATh NAHHYIO
KIacCUDHUKALMIO AN aHAIM3a PACTpPECNCHHS JUTO-
THUIOB MO CEHCMHUYECKUM OaHHBIM [22-24]. AHanu3u-
pys MONy4eHHOE YaCTOTHOE paclpeesieHne Ha puc. 0,
CTOHT OTMETHTH, UYTO BBIACIACTCS OJHA OTYCTIHBASL
30Ha OMpeieNeHHOH (ammu — m3BecTHAK. Ho Takoke
HEOOXOAMMO YKa3aTh, YTO BO3HHKAIOT HEOIpEHCICH-
HOCTH TIpU pa3ieNieHHd Ha KIAcTephl 1M (auuu J10-
nomuTa. JIaHHBIA (HaKT MOXKET OBITH BHI3BaH, HAIpPH-
Mep, CXOXHUM JHTOIOTHICCKIM CTPOCHHEM TEPPUTO-
pUH WM paspelmalomeil cocoOHOCTHI0 METOIOB HcC-
CIIEOBAHHUSL.

BbiBogbl

PC3IOMI/Ipy$[ BCC BBILICCKA3aHHOC, MOXHO MpeacCTa-
BUTH HpCI[J'IO)KeHHHﬁ TIOAX0[ aHali3a IIPOCTPAHCTBEH-

0 1000 2000 3000
e — —
1:75000

HOTO pacrpesieieHus (paluaqbHOrO0 CTPOSHHS CIeyio-

M o0pazom [25, 26]:

1. TlpoBepka HanMumst HEOOXOMMMBIX M3MEpPECHHH (aKy-
CTHYECKHE CBOICTBA TOPHOM MOPOJBI) AN pacuera
ceficMUYecKoro mapamerpa. B ciydae oTCyTCTBHS
UCCICIOBAHUH BOCCTAHOBICHHE 3HAUCHHUI aKyCcTHUE-
CKOT'0 KapOTaxka WK MIOTHOCTH TOPHBIX TTOPOJI.

2. TlomyueHwe pacyeTHBIX 3HAYCHHUH aKyCTHYECKOTO TIa-
paMeTpa Ha OCHOBE CceiicMHUYecKoH HH(OpMAIHH,
reo(U3NUECKUX UCCICAOBAHMI M TPOBEJCHHBIX Ja-
00paTOpHBIX HCCIIEIOBAHHUI KepHA.

3. Yyer uHTepmpeTalMd BCEX HCCICHOBAHUN IS
YMEHBIICHHUST HEOTPENENCHHOCTEH Te0NOTHIECKOro
CTPOCHHS U IPOTHO3MPOBAHNUS TIEPCIEKTHBHEIX 0071a-
CcTeil TS TIAHUPOBAHKS CTPATETHH OYPEHHUSL.

4, TlpuMeHeHHe CTATHCTHYESCKUX JAaHHBIX IO MPOOYpeH-
HOMY (OHIY CKBRXHH JUIS OICHKH (alHabHOTro
CTPOCHHS H3Y4aeMOM TEPPUTOPHH.

VYcinoBHbIe 0003HAYCHUS

Code 0 (Kom0)

Code1 (Koml)

\ Pasniom

o DKcrtyaTalHOHHas
CKBa)KMHA

@ Pa3Besiounas
CKBa)KMHA

Puc. 7. Ceilicnopayuanvras kapma CrLoHCHONOCMPOECHHBIX KAPOOHAMHBIX MO NO Kposie pynoamenma D2
Fig. 7. Seismic facies map of complex carbonate reservoir over the top of the basement F2

Takum 06pa3om, ObLT NPOU3BECH ACTANBHBINA aHATH3
HCXOMHLIX JAaHHBIX M BBINOJHEHA CTATHCTHYECKAs WH-
TepIpeTalys, rae ObUIO BBIABICHO, YTO Pa3BEIOYHBIC
ckBaxuHBI 2R 1 1R BCKphIBaroT B MpeobiafaromeM 00b-
€MC JTOJIOMHMT, a TpI/I 3KCHJIyaTaI_II/IOHHLI€ CKBAXXUHBI — 2,
10, 1 — u oxHa pa3BenouHas ckBaxkuHa — 3R — oxapakre-
PU30BaHbl KAPOOHATHOH PA3HOCTHIO M3BECTHSIK.

3aknioyeHne

B pabote mpemoxkeHo cTatucTHYecKoe 00OCHOBAaHHE
cecMHUYECKOro (halluanbHOTO aHANW3a, OCHOBAHHOE Ha
HPUMEHEHNH KOMIUICKCHPOBAHHUS I€0JI0T0-TeOQH3HIECKOM
nHdopMaimu. B xoxe aHanmmu3a ObUIO YCTaHOBIEHO, YTO
NpU HANWYMH TUIOLIAHOTO pachpeneeHus (Gauuii uzy-
9aeMOro 00BEKTa, MONYYCHHOTO B pe3ylbTaTe aHANM3a

202

(opMBI CEHCMUYECKOr0 CHTHAJIA, MOXKHO IPOBECTH paii-
OHHpOBaHue TeppuTopui. OIHAKO BOCCTAHOBJICHUE 00-
CTaHOBOK OCAJKOHAKOIUICHHS M MPOTHO3 (alliil crexyeT
OCYIIECTBIATH COBMECTHO ¢ uHTepnperanueii [ C u na-
OOpaTOPHBIMH HCCIEIOBAHMSAMH KepHa. B ycrmoBmsx
KOMILIEKCHOTO aHalN3a Te0N0ro-reo)u3nIecKux JaHHbIX
OblTa BBISBICHA BEPOSTHOCTb HAIMYHS OPEICICHHOMN
(aumu B paiioHe Kax0i ckBaxuHbL. HeobXomumo oTme-
THTb, YTO OBUTM MPHHSATH MECTh CKBAKUH C TOCTOBEp-
HBIM pacrpeencHueM Qaruii mo celCMUYeCKUM M CKBa-
XUHHBIM JaHHBIM. B PE3YyJIbTaTEC BBINICU3JIOKCHHOTO
MOXHO CIIeNaTh 3aKII0YEHHE, YTO IS IPOBEICHUS Kade-
CTBEHHOTO aHANM3a HEOOXOAMMO IUIAHHPOBATH OypeHHe
HOBBIX CKBA)XWH IUTH OTOOp KepHA HAa OCHOBE KOMIIIEKC-
HOM HHTEPIPETALIH Te0NOT0-TeOYH3MISCKIX TaHHBIX.
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The relevance of the research is caused by the need to increase the degree of reliable assessment of the geological structure of complex
reservoirs in the presence of a small set of geological and geophysical information, which is ambiguous in predicting and identifying geo-
logical objects. In recent decades, companies have widely used various classification algorithms in processing the entire complex of data
to reduce the uncertainties of geological interpretation. One of the approaches is application of classification methods to a seismic signal,
which divide the object under study into areas that are homogeneous by a number of signs, where geophysical well surveys and core stu-
dies are also used, which involves the integration of information. A comprehensive interpretation of seismic and borehole data allows pre-
dictingat a qualitative level lithofacies variability in local areas, which contributes to a more rational placement of production wells.

The main aim of the research is to consider approaches to analyzing a reliable assessment and forecasting the facies structure when
searching for promising objects for the most optimal location of exploration wells when planning drilling, taking into account constantly up-
dated and renewed geological information about the formation.

The object of the study is the Paleozoic basement deposits of the southeastern part of the West Siberian Plate, which represent rocks of
various material composition, including carbonate differences.

Methods include statistical analysis of seismic information and geological and geophysical data.

The statistical analysis of the spatial change in the facies environment was performed, on the basis of which reliable zones of the presence
of certain facies were identified. The proposed strategy for predicting the prospects of oil and gas potential of the Paleozoic sediments on
the example of one of the fields in Western Siberia contributed to the identification of promising zones for future planning of well locations.

Key words:
Seismic facies analysis, seismic facies map, well logging, acoustic impedance, core laboratory studies, Paleozoic deposits.
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