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AxkmyanbHocmb pa3sumus Memodo8 NOCMPOEHUS MPexXMepHbIX Modeneli HadanbHoU HeomeHachIUeHHOCMU 06YyCoseHa WupoKuM
UCNOMb308aHUEM UX NpU PeweHuu saxHelwux 3aday Hehmeaa3onpoMbIcriosol eeonoauu: nodcyema 3anacos, NPOEKMUpPOSaHUs U
ynpassneHus paspabomkoll. ToyHOCMb pewleHus amux 3aday, 8 3Ha4umenbHoU cmeneHu 0bycrnogneHHas adeksamHOCMbI0 U OemaribHO-
CMb0 MPEXMEPHbIX Modenell HadyanbHOl HeghmeHachIeHHOCMU, N0380MSem 3aMemHO NosbICUMb 3(h(heKMUBHOCMb U3BMEYEHUSs ye-
neeodopodos.

Lenb: npoaHanusupogamb COBPEMEHHOE COCMOSHUE aeopummuyeckoll U UHopmayuoHHoU 6a3bi mpexmMepHo20 MoOesuposaHust
HavasnbHOU HeghmeHachILeHHOCMU, 8bIS8UMb OCHOBHbIe NpobremMb! U Haubomee NepcneKmMuUBHbIe HanpaeneHust ux passumusi, N03eo-
NISIHOU4UE NOBBICUMb UX MOYHOCMb.

Memodbi uHmepnonayuu u annpokcumayuu: demepMUHUPOBaHHbIE U CMOXacmu4yeckue, OCHOBaHHble Ha 08yX KOHUENUUsx meopuu
Heghme2a3oHaKoNIeHUs!: aHMUKIUHaIbHO-2pagUMayUoHHOU U OMHOCUMENbHO HedasHO nosisUBWIENCA KanumspHO-2paguMayLoOHHO.
[ns pa3nuyHbIx 2eom02udeckux cumyayuli amu memoObl MOOUGUYUPYIOMCS CNOCOBaMU LCNOIb308aHUST WUPOKO20 Habopa KOCBEHHOU u
anpuopHoll uHgopmayuu.

Pesynbmambl. BbiseneHbl 0CHOBHbIE 803MOXHOCMU NOBBILIEHUS MOYHOCMU MPEeXMEPHbIX Modenell HadanbHoU HeghmeHacsIeHHOCMU.
Bo-nepebix, amo co30aHue Memodos, y4umbieatouUx Haiudue 8000He(MSHbIX NEPEXOOHbIX 30H, XapakmepHbIX O/ MePPUEEHHbIX No-
JIUMUKMOBbIX Nopod-Konnekmopos. Bo-8mopbix, cozdaHue OuckpemHo-HenpepbigHbIX Modesned, Hanpumep, ¢ knaccugukayuel no nopu-
cmocmu. B amom nodxode obnacmb mModenuposaHus pa3busaemcs Ha omdenbHble Yacmu, 8 Kaxdol U3 KOmopbIX UCNOMb3YIOMCA C80U
mpeHdbI (0OHOMepHbIe, 08YMEPHbIE U mpexmepHbie). [locmpoeHue mpeHA08 0CHO8AHO Ha 8CEM KOMNIIEKCe UMEIoWelicss aMnupudeckol
uHgbopmayuu: 0aHHbIx PUTNC, eudpoduHamuyeckux uccnedoganull u pesynbmamax kanunnspomempudeckux uccredosaHud. Mpoknac-
cughuyuposaHbl cnocobbl NPosepKU Kayecmea UCX00HbIX daHHbIX U adeksamHOCmUu nocmpoeHHbIx mModenel. [MpusedeHb! KOHKpemHbie
anaopummbi co30aHus modesneli no dsym Haubosiee nepcnekmuUBHbIM HanpagneHusM passumus aneopummuyeckoll 6assl mpexmepHo20
M0odenuposaHUs HayabHOU He(hMeHachIWeHHOCMU.

Knroyeenie cnosa:
HavarnbHasi HegpmeHachILWEeHHOCMb, mpexmepHas MoOesb, nepexodHast 6000He(hMsIHas 30Ha,
MemodsbI MOAenUPOBaHUS, KOCBEHHas UHEOPMAUUST, KanusspHble CUsbl.

MEpHOCTH IBIKCHIS HE()TH U BOIIBI B IUTACTE W UX B3aMM-
HBIC BHITCCHEHHUS B 3HAUMTEIILHOM CTEIICHU OnpeaAcA0TCA
KalmAJUIIPHBIMA U MOJICKYJIAPHO-TIOBEPXHOCTHBIMU SIBJIC-
HUAMH, TIPOUCXOAAIIMMU Ha NMTOBEPXHOCTU KOHTAKTa B3a-
nMozeicTBytomux a3y [9. C. 5]. CnemoBarensHo, Me-
TOABI OCTPOEHHS Mozenert K., JOKHBI yIHTHIBATH 3a-
KOHOMEPHOCTH JIMTOJIOT'HYECKOTO, q)HJILTpaI_[I/IOHHO'
€MKOCTHOTO CTPOEHHS U (GUIBTpaluy (IIOUIOB B ILIACTE.
OtmernM, 4TO B TIpoIecce pa3padOTKH 3amexeil 3Haue-
une Hedrenaceentoctn (K,) m3menserca. B mammoi
CTaThe pevb UAeT 0 Kod(hHIMeHTe HayaIbHOU He(hTeHa-
CcoIeHHOCTH (Ki,).

Amnanus METOI0B MOJCIIMPOBAHUA MPOBCACH TOJIBKO
s HeTAHBIX 3aTeked ¢ IBYX(Da3HBIM XapakTepoM
HACHIIICHNS, TO €CTh HACHIICHHBIX TOIBKO HE(THIO H BO-
noit. MeTompl MOAeNMpoBaHHs HE(TEra30BbIX U ra30He-
(TAHBIX 00BEKTOB €IIe 3aMETHO Oonee CIOXKHEI, U TIOKa
pa3paboTKK B 3TOM HANPABIECHUHU TOJIBKO HAUMHAIOTCS.

BaxHocts ko3 Quimenta Ky, TPYIHO MEPeOIEHUTD.

BeepeHue

Penrenre GONBIIMHCTBA T'€OJOTHUECKUX 3a/1a4 OCHO-
BAHO Ha MOJENAX. B 3TOM cuTyaluu TOYHOCTB pelleHus
3a[jay HaNpsIMy0 3aBUCHT OT aJeKBAaTHOCTH U JIETalbHO-
cti Mojenu. 3a mocnennue 15-20 met TpexMepHoe Teo-
sorudeckoe MojenupoBanue (3D I'M) crano o0s3aTens-
HBIM IIpU NMOJACYETE 3a1acoB, MPOCKTUPOBAHUHN U YIIPAB-
JeHun paspabotkoid. Hawmbonee cnoxHOH, W 1O 3TOH
IPUYMHE 324aCTYI0 HEAOCTATOYHO TOYHO peliaeMoii, ya-
cteio 3D I'M sBnsieTcss TpexmepHas MOJENb HauyaTbHON
HedrenacoimenHocTn (Ky,). M3yueHuto 3akoHOMeEpHO-
CTel W3MEHEHMS HAyanbHOM HE(TEHACHIIICHHOCTH B
00beMe Mopo/I-KOJUIEKTOPOB TOCBAIIEHO OOMBIIOE YHCIIO
uccrenoBanuii [ 1-8].

[Ipy AByX(pa3HOM HACHINICHHH MOPOA-KOJIICKTOPOB
«HE(TAHON TIACT MPEICTABIIET COOOH BBICOKOAHCIIEPC-
HYIO CHCTEMY C OOMNBIIOH MOBEPXHOCTBIO TPAHMUI] paszena
(a3 ¥ OTPOMHBIM CKOIUICHHEM KANMUIAPHBIX KAHAJIOB, B

KOTOPBIX JBIDKYTCS B3aUMHO HEPACTBOPUMEIE JKUIKOCTH,
00pasyronie MEHUCKH Ha TpaHuile pasaena (as. 3akoHo-
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BO'HepBHX, OH ABJIACTCA MOACYECTHBIM MapaMETpOM, BO-
BTOPBIX, UCMIOJIB3YETCA IIPU MPOCKTUPOBAHUU U PETYJIMPO-
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BAaHUH TIPOLIECCOB pa3paboTku. Mcronp30Banue €ro B BUIE
TPEXMEPHOW MOJIENH JIaeT Oonee eTaNbHOE U aIeKBATHOE
ONKCAHUE T'€OJIOTHYECKOr0 00BEKTA, YTO MO3BOJIAET IIOJ-
HATH PENICHNE MEPEUNCICHHBIX 3a1a4 Ha Ka9€CTBEHHO HO-
BBl ypoBeHb. [10BbIIIEHNE TOYHOCTH MOJENEH HaYalbHON
He(DTEHACHIICHHOCTH — OMH U3 BAXHEHANNX (haKTOpOB,
o0ecIeunBarOmuX HanOoIee IOIHOE BO3MOXKHOE H3BIIE-
YeHHe HeTH U3 TPOAYKTUBHBIX TIIACTOB.

leonoro-reodpuanyeckue NpeAnochINk1 TPeXMepHbIX

Mogeneil HayanbHOWN HedhTeHaChILWEHHOCTH

B Hacrosmiee Bpems MHPOKO PacHpOCTPAHEHHI IBE
KOHIICTIIMH TEOPUH HE(Tera30HAKOIUICHHS: AHTHKITH-
HanbHo-rpaButaionHas (AIK) u oTHocuTeNnbHO HelaB-
HO TIOSBUBINAsCS KammuispHo-TpaButamuonHas (KI'K).
CormacHo AI'K, OCHOBHBIMH (aKTOpaMH, OTPEIEIAIO-
IUMH U3MEHYHUBOCTh KOd(uIenTa HehTeHACHIIIEHHO-
cti Ky, BBEPX MO paspesy, ABIsETCS KOIDDUIMEHT OT-
KpeITOi mopuctocTH (K,) ¥ BRICOTA HaJl yPOBHEM CBOOOI-
Ho#t Bozbl (YCB) — Nycp. Mozenu He(TeHACHIIEHHOCTH
(Ki) COXKHOTIOCTPOSHHBIX 3alIeKeH, CO3IaHHBIX Ha OCHO-
Be AI'K, 3auacTyto J1al0T HACTONBKO YIIPOIIEHHOE (YCpes-
HEHHOE) MPEJICTABIICHIE O TEOIOTHYECKOM CTPOCHHH, YTO
JIeTTAl0T HEBO3MOXKHBIM UX HCIIONB30BAHHE IS PELICHHUs
HPaKTHYECKHX 3a1a4 (YTOYHHM, 4TO Ky O3Ha4aeT KO3(-
¢urmenT HedTeHACHIMIEHHOCTH, a Ky — TpexMepHyro Mo-
nenb koddduimenta HedTeHackineHHocTH). Huskue npo-
THO3HBIE CBOMCTBA MOJIENEH, CO3MaHHBIX Ha OCHOBE aHTH-
KIIMHANBHO-TPABUTALMOHHOM KOHLEMIMK HedTerazoHa-
KOIUTCHHS, IOCITY’KIUTH OCHOBAHHEM JUTS TIONCKOB TIPUIIH
3TOr0 00CTOATENLCTBA. VI3ydueHne MecTOpOKICHHH ¢ HI3-
kumu 3HayeHnsIMu DEC, a Taxoke ¢ ®EC co 3HAUMMBIMU
IPaJMEHTaMHI TIOKA3a0, YT0 H3MEHYMBOCTh B HHX Ky, HE
cornacyercst ¢ 3akoHoMmepHocTaMu AI'K, Tak kak oHa He
YUUTHIBACT BIMSHAE KaWUIPHBIX cW (Py), koa(duiy-
enTa nponunaeMocty (K,), TMronorndeckux xapakrepu-
CTHK (TUAPOQWIBHOCTb, TUAPOGOOHOCTD), BIMSIOUIMX
3HaunuMo Ha unbTpammio YB B pesepByape [6].

Co3nanue amekBaTHOW 3D monmenn HedTeHACHIIEH-
HOCTH HEBO3MOXKHO 0e3 UeTKOTO MOHMMAHUS OCHOBHBIX
(VBIYECKUX ¥ TEONOTHICCKHX 3aKOHOMEPHOCTEH M3Me-
HEHHS 3TOr0 Tapamerpa. B mepBylo ouepenb chemyer
PaccMOTpeTh 3TH CBOICTBA C TIO3MIMK TEOMETPHH 3ajie-
XKH, TO eCTh HAJHYHS 30H, B KOTOPHIX KOIDHHUIHEHT Ky
XapaKkTepu3yeTcss OTIHYHTEINBHBIME OCOOEHHOCTAMH. B
IUIaHe BBIAEIAIOT JBE 30HBI: 300y UH3 (uncTto HedTaHy0)
1 BH3 (BomoHedTsHYy10), @ TaKke IPaHUII TEKTOHUIE-
CKHX U JIMTOJIOTHYECKUX OFpaHI/I‘IeHI/Iﬁ (BI)IKJII/IHI/IBaHI/ISI u
3aMelleHnst), B KOTOPBIX CBOiCTBAa Ky K HacTosmeMmy
BPEMEHH JIOCTATOYHO XOPOIIO U3yUCHBI.

3ameTHO cioxHee K, u3Menstercs mo paspesy. Ipu-
YEM 311€Ch TTOKAa HET €AMHOTO MHECHHA. MHO03XeCTBO TOUEK
3peHus Ha 3Ty npoOnemMy B IpyOoM MpHOIMKEHUH MOX-
HO pa3ZIeNuTh Ha 1Ba Kiacca (BHAOB MOJIENEH).

CornacHo mepBoMy MOAXOAY, B pazpe3e MOJIENH Bbl-
JENA0T TPU OO0NACTH: HIDKHAS — 30HA OCTATOYHOM
HeTEeHACHIIIEHHOCTH, BBILIE TIEPEXOIHAs BOJOHEDTAHAS
3oHa ([IBH3) u 30Ha mpexensHOTO HedTEHACHIICHUS B
KpoBelbHOU vactu 3aexu [8]. OcobeHHOCTH CTpOCHHS
9THX 30H OyOyT MHpOAHAIM3UPOBAHBI IO3KE, a IOKa
OTpeNenuMcs ¢ TpaHUIaMu 3TUX 30H. [Ipu pemeHnu 3a-
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Ja4 000CHOBaHMS TPOEKTOB Pa3pabOTKU M YNpaBIeHUS
pa3pabOTKOH CUMTAIOT, YTO CHH3Y 3aJeXb OTpaHHUYCHA
TIOBEPXHOCTBIO, TIONYYMBIICH HAa3BaHHE YPOBHS CBOOOI-
Ho#t Bojiel (YCB).

VpoBeHb cBOOOHOI BOJBI — 3TO MOBEPXHOCTb, HA KO-
topoit Ky, =0 1 P.=0, a jy1st ko3 duiieHTa BOJOHACHIIIEH-
noctu (k) Bemosmsercst pasenctso: k,=1 [8, 10, 11, 6].
Hexkotopsle nccienoBareny B Ka4ecTBE HIDKHEH TPAHHIIBI
paccmarpuBatoT moBepxHocTh (BHKj), Hmke kortopoit
He(Th XOTb U MPHUCYTCTBYET, HO SBJISAETCS HETIOABUIKHOM.
['pannunoe 3nauenue k; Ha 5T0M NOBEPXHOCTH 0003HAYMM
k, . Obmacts, B koTopoii 0<k,<k, , momyumna Ha3BaHue
OCTaTOYHOW He()TEHACHIIECHHOCTH. 3Ta 00nmacTh xapakTe-
pHU3yeTcs HU3KUM 3HaueHHeM Ky, (ocratounas HedTeHa-
CBIIEHHOCTH Ky,), TIPH KOTOPOM (DuiIbTpaiust HehTH OT-
CYTCTBYET, TO €CTh Ky =Kyo, a K, 030K K 1.

Ectb nBa momxoma K BBIOOPY BEpXHEH TpaHHIIBI
[1BH3. B ogHOM monxoje BepxHeW TpaHUIEH SBISETCS
BojoHe(TsIHOI koHTakT (BHK, Oyzet paccmoTpeH nanee),
B JIPyrOM —TPaHMIIA, BBIIIE KOTOPOH OTCYTCTBYET (hiib-
Tpauus Bozbl. [loctosnnoe 3nauenue K, Ha 3Toif rpanuie
0603HaunM K, .

B nmpyrom, meHee pacmpocTpaHeHHOM U Oomee Je-
TanbHOM, mojxoze Beime YCB Bbigensor yetsipe 0b6ma-
ctu. 3oHa orpaHuyeHa cuuzy Y CB, Ha KOTOpOif, kKak cka-
3aHO BBIIIE, k 100 %, a cBepXy — MOBEPXHOCTHIO, HA KO-
TOpOi K, k , ks — KpHTHUECKOE 3HAYEHHE, [IPH KOTO-
POM HE(ThH CTAHOBHTCS HEMONBWKHOM Bbime mo paspesy
BBIICIISIOT 001acTh, B KOTOPOi K, m3mensercs ot k, 10
ky", B 3TO#l 0GnacTH He(TH MOABMKHA, HO 3HAYECHUS Ky,
HACTONIBKO MAlbl, 9TO TPU BCKPHITHH JOOBIBAaeTCS Tpe-
MMYIIECTBEHHO BOJA. Cneny}omaﬂ 00macTs xapakTepu-
3yercss HepaseHCTBOM K, '<k,<k, . B sTOoM momxome
MMEHHO 3Ty obmacTs HaseiBaoT IIBH3. B xpoBenbHoit
YacTH, KaK U B BBIIIE PACCMOTPEHHON MOJIENH, Pacoo-
’KeHa 30Ha MPEJIENbHOTO He)TEHACHIIEH . JTOT MOIXO0X
SBIICTCS YACTHIHO YMO3PHUTENBHBIM, TaK KaK HET METO-
1108, To3BONSrOIMX oueHuTh K. TIo 9Tolf mpuunHe oH
HE HCIOJB3YCTCA B TPCXMCPHBIX MOICIAX HaYaJIbHOU
He(TEHACHIIIIEHHOCTH.

OtmernM, 9TO coIepikaHHWE CTaTbH Oaszmpyercs Ha
nepBoM Tmoaxone, npuiueM [IBH3 cHu3y orpanmuena
VCB, a cBepxy — MOBEPXHOCTBIO, HA KOTOpoil K,=k;*, To
€CTh IIOBEPXHOCTBIO, SABILIOLICHCS HUXKHEH TIpaHulel
30HBI PEJIENbHOM He(TEHACHIIIEHHOCTH.

3navenns Ko3(umuenta Ky, 00ycIoBIeHs! 60IbIIIM
9ICIIOM (PAKTOPOB, IPUIEM 3HAYAMOCTD HX CHIIBHO 3aBH-
CUT OT II€JIOTO psifia TEONOTHYECKHX, PH3NIECKHX, TUTO-
JIOTUYECKHUX XapaKTEPUCTUK TTOPOI-KOIIEKTOPOB.

ITpobnema M3ydeHHs MEPEXOIHBIX 30H M y4eTa X B
TPEXMEPHOM T'€OJIOTHIECKOM MOJETHPOBAHHE OCOOCHHO
aKTyanbHa IS THIPOQWIBHBIX MOPOA-KOIIEKTOPOB C
HebicokuMu OEC nnu Beicokoi ux anuzoTpomuen. Kak
MOKa3aHO B PsJI€ MCCIENOBAHUM, B ITUX YCIOBHSAX TOJ-
muHa [IBH3 Moxer pocTuraTh HECKONBKUX JAECATKOB
metpoB (puc. 1) [3, 7, 12]. B oaHOpOIHBIX BBICOKOIpPO-
HAOAEMBIX M B THAPO(OOHBIX MOPOAaX-KOMIEKTOpax
[IBH3 He3nauuTenbHa MO TOJIIMHE, MOITOMY YUET €€
CTPOCHUA B aJITrOPUTME TCOJOrO-ruApOANHAMHUICCKOTO
MO/JIETUPOBAHUS MPAKTUIECKH HE MOBBILIAET IIPOTHO3HBIE
noKasarenu Mojeiu [6].



M3BecTns TOMCKOro NonNUTEXHUYECKOro yHuBepeuTeTa. HKUHUpUHT reopecypeos. 2021. T. 332. Ne 9. 223-237
BenkuHa B.A., AHTunmH A.0., 3aboesa A.A. MocTpoeHe TpexMepHbIX Moaenei HedTeHackiweHHOCTU. OCHOBHbIE NpoBNeMb ...

= 60

§ kiw=fAHycg, kq)

R 50

b o) OoJl s

%{ O PE/] bHO
) ACH O

S 40 /

2

o HE®Tb

di) 30 e

= BO/4

& 20

- /‘IEPEXO,QHAH

< BO/JOHE ®TSIHAS

= 30HA

< 10

=

1)

O

/M 0 10 20 30 40 50 60 70 80 90 100

Koadppuuuent HauanbHOM HEPTEHACHIIIEHHOCTH, %o

Puc. 1. Cxema Heghpmanoil 3anedxcu 6 paspese coO2NACHO KANUIAPHO-2PASUMAYUOHHOU KOHYyenyuu Hepmezazonaxonienus [6]
Fig. 1. Diagram of an oil deposit in the section according to the capillary-gravity concept of oil and gas accumulation [6]

Kax yxe 0bu10 ckazano, npu cozanun 3D momenu Ky,
BaXHO 000CHOBATh BHIOOP HIDKHEH IpaHHIlbl 00MacTH Mo-
nemapoBanys. Ee BBIOOp B 3HAUMTENBHOW CTENEHH Ipen-
OTpEJENeH LETbI0 CO3/1aBaeMol Monen. MeToapl ruapo-
IMHAMUYECKOTO MOJIECTHPOBAHMSA TpeOYIOT BBIUHCITCHIL
3HaveHnit Ky or YCB [0 KpOBIH TOPOA-KOJLIEKTOPOB.
BIIBH3 ectb eme onHa BaxHas moBepxHocTh — BHK.
Hamnbonee yacto mox BHK moruMaroT ycioBHyt0 moBepx-
HOCTb, Pa3IeIIONTYI0 HE()TEHACHIICHHYI0 M BOIJOHACHI-
meHHyto yactu 3anexu. CornacHo [5]: «BHK — rpannunas
TIOBEPXHOCTb B TIEPEXOHOM 30HE HE()TAHOM 3aNexu, Hibke
KOTOpOii (pa3oBasi MPOHMIIAEMOCTb U He)TH paBHA HYJIO,
TO €CTb BbIIIE KOTOPOH M3 IUIacTa MOMYyYaloT POMBILUICH-
HBIA TIPUTOK HE(TH ¢ BOJOiY. [IoHATHE «IPOMBIILTCHHBIH
npuToK HeTH» He ABMseTCS (POPMATM3OBAHHBIM IO TIPHU-
YMHE CYIIECTBEHHON 3aBICHMOCTH €TI0 OT LIENOro psiia Teo-
JIOTHYECKUX M SKOHOMHUYECKHX (DAKTOPOB, CIE/IOBATENBHO, U
TIOHSITHE «BOJIOHE(TSIHOM KOHTAaKT» TOXeE HE (POPMATH30-
BaHHOE. B mpupozie HeT 1 He MOXKET OBITh YETKOH IPaHHIIEL,
paszensironieit obmactu, xapakrepusyromuecs k=1 u K;=1
[6]. O6obmas w3noxkenHoe o moustu BHK, MoxHo cka-
3arp b cnepyromee: BHK «naxomurcst B 30He, pacrmo-
JIO’KCHHOM HIDKE OJTHO(A3HOTO MPUTOKA HE()TH M BBIIIE OI-
HO(A3HOTO MPUTOKA BOIBD [6]. MeTompl 000CHOBaHHUS
BHK o marepuanam IT'MIC npusezenst B padote [8].

AHaJIOTHYHO TOHMMAIOT T'a30HE(TAHOH M ra3oBOJ-
HOM KoHTakTEl. Mogenu K, co3maBaemble ¢ IeIbI0 MOJI-
cyeTa 3amacoB, TOYTH BCErJa OrPaHHYeHbl CHU3Y IO-
BepxHocThio BHK. IToepxHocts BHK Mmoxer ObITh TO-
PU30OHTAIBHOM, HAKIOHHOM WM BBITYKJIO-BOIHYTOI,
HalpuMep, y 3alexkel, y KOTOpbIX B KYIOJIBHOM 4acTu
BeJeTCA pa3paboTKa.

W3ydeHnio cTpoeHHS HE(TAHBIX 3alexkedl ¢ ydeToM
Hannuns [IBH3 mocssmeHo 00JbIIoe YUCIO HCCIe0Ba-
mnii: C.W. bunubuna, 0.5. bonpmakosa, [1.A. boponn-
Ha, A.®. I'mmantouuosa, JLH. Hoporunuixoii, T.O.
HesikonoBort, K.E. 3akpesckoro, A.H. Muxaiinosa,

C.J. Iupcona, B.W. Ilerepcumbe, @.3. Xadusosa,
AM. Jly6uns, T.I'. Ucakosa, E.A. FOxanoBa, U.C. 3aku-
poBa, M.A. I'pumeniko u apyrue [1, 3, 4, 6-8, 10, 12, 13].
Vuer ocobeHHocTel Teonormyeckoro crpoenns [IBH3
TI03BOJISET TIOBBICHTH A[IEKBATHOCTH TEOJIOTHUECKHX MOIE-
JIeH, a 3HAYUT, U TOYHOCTh PEIICHHS HA MX OCHOBE psna
BAKHEHINMX 3a]1a4: MOJCYETA 3aMacoB, COCTABICHHS TPO-
€KTOB pa3paboTKN ¥ OOOCHOBAHHS TEOJIOT0-TEXHHYECKHX
MEpPOTIPHATHI C TIENBIO TOBBIIECHNS He()TEH3BICUCHIIS.

Hedransie 3anexu 3anmagnoit Cubupu Oosnbmieit ya-
CTBIO CIIOMEHBI TEPPUTCHHBIMH MOJAMHUKTOBBIMH HOPO-
JIAMU-KOJUICKTOPAMH € CYIIECTBCHHON HEOJHOPOIHO-
CTBIO TIO JIUTOJIOTUIECKOMY COCTaBY U TO MPOHHIIAEMO-
CTH, KaK MO0 paspe3y, TaKk M IO JaTepand. TomiimHa
[IBH3 Takux 3ajexei 3Ha4MMO U3MEHSIETCS M MOKET J0-
CTUraTh HECKOIBKUX METPOB.

B somne npedenvrozo nepmenacviyenus xkodbpuun-
eHT Ky, JocTHraer HamOOJNbIIMX 3HA4YeHHH, a Ku,=K, .
B 310i1 30HE HMEET MECTO PABEHCTBO:

K=1Ks- (1)

O®II (otHOCUTENBHBIE (ha30BbIE TIPOHUIIAEMOCTH) 110
HedTH (knp_H) B JTOH 30HE HaMOOJbIIasdg, JIsd OOJBIINH-
ctBa MecTopoxaeHnid 3C oHa OJM3Ka K eUHUIIE, TI0 BOJIE
(Ksp") — paBHa mymro. 3aberas Brepes, OTMETHM, YTO B
9TOM 30HE MOYTH HUKOT/IA HE HAOMIOIAeTCs 3aBHCUMOCTH
k, ot BoIcOTHI 3asexK (AH), ToUyeuHbIE IHArpaMMBI B KO-
opruHatax (K, AH) XxapakTepu3ylOTCs HU3KHMH 3Haue-
HUAME K0d((UIMEeHTa TeTepMUHALIMH, B 3TOH 30HE KO-
3(Q(HUIMEHT OCTATOYHON BOJOHACHIICHHOCTH 3aBHCHT
TOJIBKO OT TIOPHUCTOCTH.

OO6mme 3axkoHoMepHocTH n3MeHenuss ODII B 3aBucu-
MOCTH OT BbIcOTH Hag YCB u xapakrepa HacblleHUS
nokasanbl Ha puc. 2 [14]. Touka mepeceyeHust ITUX rpa-
duxos k; ¥, Kak NpaBWIO, W3MEHATCS B MHTEpBAIE
0,5-0,6 n. en. st TuapodoOHBIX MOPOA-KOIIEKTOPOB
OHA CMEIIEHA BJICBO, IS THAPODHUILHBIX — BIIPABO.
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Fig. 2. General patterns of changes in relative phase permeabilities in zones with different saturation patterns

IIBH3 — 30Ha nByx(asHoil GpuibTpamuu GIonuaos, B
kotopoit O®II mo HedTH W BoOjEe MEHBIIE EIUHHIIBL:
Kap <1 1 Ky <1 (pc. 2). Koadduument BogoHachIIIeH-
noctu B [IBH3 nsmensiercs B pegenax: k,**>k,>k,*, roe
k,** — rpanndHOe 3HaueHue K, Ha HIDKHEH rpaHuIle Ie-
pexomHoii 30HbI, K,* — rpanuuHOe 3HaueHue K, Ha Bepx-
Heii rpanuue [IBH3 (puc. 2).

3ona ocmamounoll HemeHacvleHHOCMY XaPaKTe-
pusyercs 3HadeHusMu K>k, **. OTHOCHTENbHAS (azoBast
MPOHALAEMOCTH 110 BOJE (Kyp.") B 3TOI 30HE HanOOIBbIIAS,
i OobmMHCTBA MecTopoxaeHuid 3C oHa Onmska K
eauHHIE, a (a30Bas MPOHHUIACMOCTb Ky,' MPAKTHYCCKH
paBHa Hym0. J[pyruMu crnoBaMH, 30Ha OCTaTOYHOTO
HedTeHACHIEeHUs — 30Ha 0JIHO(A3HOTO TeueHus (BOJBI),
HedTsHas (asa B Heil HeTOIBIKHA.

B Hacrosiee Bpemsi B HETAHOM TeONOTHH HET €u-
Horo nonuManus [IBH3. Psgom aBTOpoB oHA moHMMAET-
cs1 kak obnacth Mexny YCB u BHK. [Ipyrumu aropamu,
B TOM 4ucne aBropamu crathd, [IBH3 Tpaktyercss kak
00beM He()TEHACHIIIEHHOTO MIACTa, OTPAHWYCHHBIN CHH-
3y YCB, Ha koTopoil BogoHackiiieHHOCTb (K;) cocTasis-
et 100 %, mo moBepXHOCTH, SBIAIOMISHCS TIOAONIBOM 30-
HBI TIPEIENbHON HE(DTEHACHIIEHHOCTH, B KOTOPO# Ky,
Kyo TIPAKTHYECKH HE U3MEHSIOTCS TIPH YCIOBHH TOCTOSH-
cTBa (QHIBTPAOHHO-EMKOCTHEIX CBOHCTB.

BBuny ykazaHHOW BBICOKOM 3HAYMMOCTH JUISl pele-
HUS 3a]1a4 He(TEra3onpoMBICIOBOM T€OJOTUH TPEXMEp-
HBIX MOJenell HedTeHACHIECHNUS, C OXHOH CTOPOHBI, M
OOBEKTHBHBIX TPYJHOCTEH CO3IAHHS aJEKBATHBIX MOJIE-
neit Ky, ¢ Apyroii, nmeetcs OonbIoe Yucao padoT, mo-
CBAIICHHBIX 3TOW mpoOneme. Pemenne mpobieMb! HueT B
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IBYX HampaBiIeHHAX. B paboTax OZHOTO HAmpaBICHHUS
000CHOBBIBAIOTCS HOBBIC BHJBI TIPHBICKAEMOH HH)OP-
Maruy (anpHOPHOHA U KOCBEHHOMH), B IPYTHX COBEpIICH-
CTBYIOTCS QITOPUTMBI HHTEPIIOJIAINA U ANPOKCUMALIUH.
CyIecTBeHHBIH BKIIaJ B Pa3BUTHE arOPUTMUIECKOH Oa-
361 co3ganus agekBaTHeIX 3D mopeneit K, BHecan oTe-
yecTBeHHBIC yueHble: B.A. bampsuoB, C.U. bunbuw,
10.4. bonpmakos, A.M. Bonkos, A.®. ['umantauHOBa,
M.A. Tpumenko, U.C. I'yrman, E. 0. bonbmraxosa,
A.A. 3aboeBa, K.E. 3akpeBcknii, A K. Kammnk, f.B. Kys-
wenoBa, E.B. Kosanesckuii, A.B. IOpseB u ap. [2-6, 12,
14-16], u mnocrpanssie — J. Jennings, S. Buckley, M.
Leverett, A. Rassas, Xiang Li u mp. [10, 17-25].

MopenupoBanue He(TEHACHIIEHHOCTH, KaK U MOJie-
JTUPOBaHHE IIOOBIX JPYTHX TApaMeTpoB, OCHOBAHO,
TpeXie BCETO, HA IMIMPUICCKAX TaHHBIX. MOAETHPYIOT
HE caM KO3((hHIMEHT HauanbHOW He()TEHACHIIEHHOCTH,
a ks OOGyCnoBNeHO 3TO TeM, 4TO 3HaucHHA K, TOuHee
onpezenstorcs mo kepHy. Ilepexonm k 3D mopenn
HayaNbHOH HE(TEHACKHIICHHOCTH TIPOBOJIAT 110 hopmyIie,
BhITeKatomer u3 (1)

Kiw=1-K.

AHanu3 Ka4yecTBa AaHHbIX

[TorpemHOCTH TeoNOrHYecKUX H3MEpeHH 00ycloB-
JieHbl OONBIIMM KONMYECTBOM CYOBEKTHBHBIX M OOBEK-
THUBHBIX (pakTOpOB. VX pasnensior Ha CHCTeMaTHYECKHUe,
ciydaiiHbIe U IpyOble (MPOMaxu) MOTpemHocTH. M3 3Toro
CIeIyeT, YTO HeOOXOANM aHaIN3 3HAYCHUH BRIOOPOK s
000CHOBaHHUs TOTO, KaKasi CUTyalus uMeeT Mecto. B 3a-
BHCUMOCTH OT BHJA TOTPEIIHOCTEH MPOBOAMTCS Jalb-
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HeWINi aHau3 TaHHBIX. Hampumep, eciu B pe3yibrare
aHaIM3a MOKA3aHO, YTO OTKIOHEHHE SBIACTCS CIE/ICTBH-
eM OIHOKHU 3aMepa, TO MOKHO HCKIIOUHTh 3aMep U3 BHI-
OOpKH IUTH HCIIOJB30BATH €T0 C MEHBIIUM BECOBBIM KO-
3¢ duLmenTom.

OMIUPHYECKHE OLEHKH Kg, i Kyo HAXOIATCSA IO KEPHO-
BeIM gaHHeiM 1 PUTMIC. TouHocTh O1eHOK Ky, 1 Kyo 11O
JaHHBIM KepHa 3aBUCHT OT LENOro psAga (akTopoB: Xa-
paKTepa HACHIICHHUS WHTEPBANa paspesa, TEXHOJOTHH
M3BJICUEHNS 00pa3loB KepHA, COCTaBa U INIOTHOCTH 0Y-
POBBIX PacTBOPOB U Tak jaanee. Hanbomnee TouHO K, O11e-
HUBaeTcs 10 00pasmaM KepHa W3 30HBI IPEHENBHOTO
He(TEHACHIICHASS HA TePMETHU3HUPOBAHHBIX 00pasIax
Ccpasy Moclie U3BJICUCHUS U3 CKBAXKUH, MPOOYPEHHBIX HA
Oe3BoaHBIX OypoBBIX pacTBopax. B 3oHe nByx(azHoii
(umbTparuy ONeHKY Ky, OCTOKHEHBI 3HAYMMON CHCTEMA-
THYECKOH MOTPEITHOCTBIO0, TaK KaK 4acTh CBOOOJHOM BO-
Il BHITECHEHA (UIBTpaTOM 0€3BOJHOT0 OYpoBOTO pac-
tBOpa. [Ipu McoIp30BaHMU OYPOBBIX PACTBOPOB Ha BO/I-
HOM OCHOBE 60JIe€ TOUHO OMPEAETSIOTCS 3HAYCHHUS Kyo.

Haubonee tounbie omeHku Ky, u Ky, monydaror mpu
OypeHHH Ha OCHOBE HE(MIBTPYOIIEHCS MPOMBIBOYHOM
KUAKOCTU U paBHOBecud. Ho B Hacrosmee Bpems B Poc-
CUH Takoe OypeHHe MPAKTHYECKH HE MPOU3BOIUTCSL.

KocBennsie MeTozpl onpeeeHus Ky, 3aKI04arTcs B
MOJICITUPOBAHHY TIporiecca (POPMIPOBAHIS YIIIEBOIOPOI-
HO¥ 3aJI€XKH C IOMOIIBIO HEHTPUDYTHPOBAHNS WITH KAITAII-
mapomerpur  [13]. Tlpm onpenenennn kod(pduimeHTa
nedrenachimennoctd Ky, mo mamnsiv PUTUC kg, ™ oc-
HOBHBIMH METOJIAMH SIBIIIOTCS DNEKTPUIECKOE COTPOTHB-
JICHHe W/WITM 3JIEKTPOMATrHUTHBIN KapoTax. Merton pabo-
TAaeT TONIBKO TPH HATMYMK MH(POpPMAIHMH 00 YACTBHOM
JIEKTPUIECKOM CONPOTHBIICHHH IUTacTa (py) ¥ IIACTOBOM
BOJIBI (p;) ¥ IETPOQU3MUECKUX CBSA3CH THIIA «KEPH—KEPH).

Tousrocts ompeseneHust Ky, 3aBUCHT W OT CTPOEHHUS
paspesa, B 9aCTHOCTH, OT TOJIIUHBI MPOIUIACTKOB TIOPOI-
KoIIekTopoB. Eciu B pa3pese B HEMOCPEACTBEHHOM O1H-
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30CTH OT TOPOJIBI-KOJUIEKTOPA MPUCYTCTBYIOT IIOTHBIE
TOPOJIbI, TO 3HAYECHHS KAPOTAKHOM JHArPAMMBI OCIIOXK-
HEHbI JIOTIOJIHUTEIBHBIMA [IOMEXaMH, 3aBBIIIAKIIAMHA
3HAYEHHsI CONPOTHBICHUN HA CTHIKE C M3Y4aeMbIM IPO-
IUTACTKOM. BIMsHME 3aimyMIIeHus CONPOTHBIEHHS 0CO-
OEHHO 3HAYUMO MPH HATMYHK MPOILTACTKOB MOPOA-
KOJIIEKTOPOB TOMIMHOW MeHee 0,8 M, clemoBaTensHo,
3HaueHusd K, TaKhX NPOILIACTKOB B pacyeTax Jydlle
HE KCIIOJb30BATb.

Kpome Toro, He0OX0MMO IIPOKOHTPOIHPOBATH HAJIH-
qyle aHOMAJILHO BBICOKMX 3HaueHuil K., '~ Bommsu BHK,
YTO TAKKE MOKET OBITh CBS3aHO C BHICOKOH IOTPENIHO-
creto jquarpamm [UC, o0ycnoBneHHOW IBYX(asHOH
HACBIIIEHHOCTHEO 3TOH 30HHI [14].

OO0s3aTenbHBIM ATanoM IpH  (GopMUPOBAHUU 6a3bl
J@HHBIX JUIs PEIIEHNs 334K SBISETCS aHAIN3 KAauecTBa
BCEX HCIOJIb3yeMbIX JaHHbIX. [IpH BBISBIECHHN CHCTEMA-
THYECKHX TIOTPENIHOCTEN CIIEAYeT OLEHUTD CPEIHEe 3Ha-
YEHHE MOTPEIIHOCTH | CJIENATh KOPPEKTUPOBKY JTAHHBIX.

JlaHHble, MCTIONB3YEMBIE U TOCTPOEHHS MOJIENH
HACHIIEHNS, TIPEXK/E BCETO, HEOOXOAMMO MPOAHATH3H-
pOBaTh Ha COTIIACOBAHHOCTh 3HAYECHUH Kj, OTpeIeIeHHbIX
10 00pasuam kepua u 1o gauEsM THAC: K,“P u k"™ co-
oTBETCTBEHHO. TOYKM Ha JAMAarpamMMe, MOCTPOEHHOM IO
STMM JaHHBIM, TPH TPHONM3MTENBHO OJMHAKOBOM HX
TOYHOCTH PACIIOJAraloTCs BIOJb OUCCEKTPUCHI MEPBOTO
kBaapanTta. CMemnienne npsMol JMHUH, aMIPOKCUMHPY-
romeii Toukn (K7, k,"*) oT GucceKTpHCEH, TOBOPHT 0
HAJIMYMH CHCTEMATHYECKHUX TIOTPELIHOCTEN, CKOpee BCEro
B 3Hauenusax K,". Bennuuna cMelenns yKa3aHHbIX JH-
HHUIT ¥ IA€T OLEHKY CHCTEMATHUECKOH MOTPEITHOCTH.

CormnacosanHocTs aHHBIX K, 1 k,“"" MoxkHO 1poBe-
CcTH eme apyrum crocoboM. Ha Todyeunyro muarpammy ¢
orterkamu K, 1 k,"“ 10 BceM CKBaXKuHaM MPOIyKTHBHOM 1
BOJIOHACBHIIIEHHON YacTell paspesa HAHOCAT 3aBHCHMOCTH

Kao(Kn) 1 ks (k) (puc. 3).

k

BO

19 20

Puc. 3. Conocmasnenue k. ¢ k,™. 3anaono-Mozymnopckoe mecmoposicoenue, niacm FOy. 3asucumocmu Ky(K,) u k,*(k,)

nocmpoeHvl no KepHogvim OanHvim [13]

Fig. 3. Comparison of k,” with k,"”“. Zapadno-Mogutlorskoe depozit, layer J;. The K,ok,) and k,*(k,) dependences are

constructed according to the core data [13]
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Ecmu ocHOBHOM MaccuB TOYEK, COOTBETCTBYIOLINH
MOPOIaM-KOJUIEKTOpaM ¢ OIHO(A3HOH  (uIbTpanuen
HedTH (30HA MpEAEeTHLHOTO HE(TEHACHICHNS), JTESKUT B
obmactu Ky*(Ky)>k,;>Kyo(Ky), TO omenku xoddduumenta
He¢renacoienHocty o PUTUC snsrores nocrosep-
HBIMH ¥ [IO/ITBEPKICHHBIMI KEPHOBBIMHU JaHHBIMA [13].

0630p MeTOAO0B MOAENUPOBaHUA HehTeHAChIWEHHOCTH

CornacHo HCXOAHBIM JAHHBIM, HCIONB3YEMBIM IIPH
noctpoeann 3D wmomemn Ky, Bce cymiecTByromue B
HACTOSIIEe BpeMs METOBI JeTATCA Ha IBe Tpymmsl. [lep-
Bas IpyIIa OCHOBAHA HAa UCTIONb30BAHUU TOJBKO PE3yIib-
taroB unTepnperanun [YUC — ko3 pumuentoB nopucro-
CTH W He()TEHACHIICHHOCTH B SBHOM BHJC M B BHJC
3aBHCUMOCTEH, ONMCHIBAIOIINX X COBMECTHYIO H3MEH-
YUBOCTb. BTopas mpenmnonaraer MOCTPOCHHE MOJIEIH
HACBHIIIEHHOCT 10 METPOPU3MUSCKUM 3aBHCUMOCTSIM,
TMOJIYYEHHBIM MO0 pe3yJibTaTaM JabopaTOpHBIX HCCIe0-
BaHHI kKepHA. CyIIecTBYeT P METO0B, OCHOBAHHBIX HA
nanueix PUTUC u xepHa. Huke mpencraien 00630p Me-
TOJI0B co3fanus Mogenedl Ky, B mopsjke yBemuueHHs
CTIOKHOCTH, BHJIOB W 00beMa HCXOIHOH TIeooro-
reo(pu3nYECcKoN 1 reooro-npoMsICioBoii nHGoOpManuy.
1. 3amamme Ky=const s Bcex s4eek MOPOA-

KOJUIGKTOPOB B 00JAaCTH MOJIEIHPYEMOTro 00bheMa.

MertouKa MPaKTUYECKH HE MCTONB3YETCs BBUIY TO-

0, YTO OHA He MO3BOJISET U3y4aTh HUKAKUE HEOJHO-

poaHoctd. Ho Ha paHHMX CTafusix pasBeIKu MpH

OUYEHb MaNBIX 00BbEMAX SMIUPUYECKUX JAHHBIX, 0CO-

OCHHO KEPHOBBIX, HET IPYTOT0 BAPHAHTA.

2. JluckperHas MoOJeNb, 3aJaHHAs HAOOPOM KOHCTAHT
JUIS KaXKI0# M3 000CHOBAHHBIX 30H, HATIPUMED, 30HbI
sanexeit (UH3, BH3), damuit win murorumnos. O6-
JACTh WUCTIONB30BAHMS 3TOTO MOAXOJA AHAIOTUYHA
TpeIBIIyIIEMY.

3. TopusoHTanpHas WMHTEPIONANMSA 3HAYCHHH kHHWIC
(ko3¢ durmeHT HehTEHACHIIEHHOCTH, BBIYMCICHHBIH
no 'MC) — meroauka TakKe HMCMONb3YETCS PEIKo,
TIOCKOJIBKY HE YIHTBHIBAET 3aBUCHMOCTh 3HAUCHHH KO-
s dumuenta Ky, or ®EC pesepsyapa. Obnacts uc-
M0JIb30BaHHUS aHAJIOTUYHA NPEABIAYIIUM.

4. Crparurpaudeckas MHTEPHONALNMS 3HAYCHUH Ky,
JaeT Pe3yJIbTAaTHl YIOBICTBOPUTEIBHONH TOYHOCTH
TONBKO B CIyYasX MPaKTUUCCKH HEH3MEHIIONIMXCS
sHaueHnit K, mo paspesy mmacra. C mosummu KI'K
TaKue ciyyau HabIIOaloTCs B pe3epByapax, B KOTO-
poix [IBH3 npakTudeckn oTCyTCTBYET.

5. Wurepnonsinus 3HaveHuii K, Ha OCHOBE 3aBHCHMO-
CTH:

Kuw=f(AHgrvc), )
rie AH guk(ves) — BeicoTa Hajl yposHem BHK (YCB).
Mertonuka ucmoib3yercs s mocTpoeHus Ky, s
3anexeit ¢ BoiaepxxanabiMu [IBH3. Tak kak 3anexeit
TaKoro cTpoeHus B 3amagHoid CHOMpH KpaiiHe mano,
TO ¥ METOJIMKA UCTIONB3YEeTCS TAKKE HEYacTo.

6. Pacuer 3naueHwmii k., Ha ocHOBE (bopM]ym)I (2). B cny-
Yae 3HAYMMBIX HEBA30K 3HAYEHMI Ky "C 4 sHavennii
mogenu K, cO31aHHOM 110 3aBUCUMOCTH (2), BBITOJI-
HACTCA cTpaTurpaduyeckas MHTEPIONALKSA 3HAYCHHH

Ku«  C HCIIONB30BaHHEM Mojen K, Kak TpeHIOBOA.
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OTOT MOJXO0J HCMONB3YETCs], KOT]a Ka4eCTBO perpec-
CHUOHHOI 3aBHCHMOCTH (2) XapaKTepu3yercsl J0CTa-
TOYHO BBICOKAMH 3HAYCHUAMH KOI()QUIUEHTOB KOP-
PeSILY W/WITH IETEPMUHALNH U HE YJAeTCs BHIIBUTh
Oonee TeCHbIC 3aBHCUMOCTH OT APYIUX TEOJOTHYC-
CKHX TapaMeTpOB.

7. Boruucienue 3sHaueHui K0IQGHUIHEHTA K,y JUTT STUCEK,
CIOKEHHBIX [OPOIAMHU-KOJUIEKTOPaMH, 10 3aBHCUMO-
CTH:

k= (&,)- ®)
MeTovka MCTONB3YETCS B CIydasX OTCYTCTBHS 3a-
BUCHMOCTH (2), 3TO, KaK MPaBHIIO, 3aJEXH TPeIeib-
HOU HeTEeHACHIIEHHOCTH.
8. Toctpoenue monemu Ky, Ha OoCHOBE NBYMEpHOi 3a-
BHCHMOCTH:

k= ADH g yen), &)- @

OTOT MOJXOJ, KaK IIPaBMIIO, JaeT aJeKBAaTHOE OIHCa-

aue [IBH3. On ucmons3yercst mist 3anexeil HEOHO-

POIIHOTO CTPOCHHMS, B KOTOPHIX 30HA NpPENENbHOIr0

He(TeHAChIeHUs] HE3HAYUTENbHBIX pasMepoB. B

ciyvae HEBBIEPKAHHOCTH MOPOA-KOJIEKTOPOB 3Ha-

gyenns orMetok BHK 3naumMo Bapeupyior mo nare-
panu. B cwmty 3toro Gonee afiekBaTHOW MOMydaroTcs

Mogenu Ky, py UCToNb30BaHNM 3aBUCHMOCTH (4) OT

VCB.

9. Pacuer 3HaueHuil K, mo 3aBucumoctd (4) ¢ mocie-
Tytomieit CII/”KpaTHrpaq)qucxoﬁ UHTEPTIONSAINEH 3Ha-
qeHHi Ky | *, KOTOpAs BBIIONHACTCS B CIydae He-
YIOBICTBOPHTE/HEIX  PESYIHTATOB COMOCTABIEHNS
Kyw ¥ 3HAUEHHI TpexmepHOH Momenu Ky, co3maH-
HOM Ha OCHOBE 3aBUCUMOCTH (4). ABTOpBI YKa3bIBAIOT,
YTO 3Ta METOJIMKA TO3BOJIAET CMOJICIHUPOBATL CTPOE-
HHE TICPEeXOJHOW 30HBI B IUIACTAaX, XapaKTeph3yro-
muxcs cymectseHHoi anuzoTpornueit ®EC [4, 8, 14].

10. Vnrepronsius 3Ha4eHUH K, ¢ HCTIOTB30BaHHEM Ue-
ThIpexMepHOi 3aBHCHUMOCTH Kyy=f(Ky, Kip, Pe, AH).
Ona mpuMeHHMa s 3aMekeil co 3HAYMMBIMH TOJ-
munavu [IBH3. 3aBucumoctn wmrytes B Kiaccax
¢ynkuuit baxnu-Jleseperra, Bpykc—Kopu, Tomupa,
Crxent—Xappucona, JIsam61a, Tukcse.
[Ipoananusupyem Goiee AETATBLHO OTPAHUYEHUS TIPH-

BEJICHHBIX MeToJI0B. [lepBble TpH MeTOIa, U3 MPECTAB-

JICHHBIX, HE YYUTHIBAIOMINE (U3MUYECKHE ACTIEKTHI MPO-

necca HereHacimenus (naxe AIK), mpumeHsoTcs Ha

CTaUAX paHHEW pasBEIKH, B YCIOBUAX HEJOCTAaTKa T€O-

Joro-reou3ndeckoil MHPOPMAIUH, B TIEPBYIO OYepeb —

UCCIIeJOBAHUM KEpPHA.

OcranbHbIe METOJIBI MPAKTUYECKH PABHO3HAYHBI C
TOYKH 3peHHs NPUMEHEHUsS (U3UYECKUX OCHOB, TNpH
YCJIOBHHU MX COOTBETCTBUS KPUTEPHSAM MPUMEHUMOCTH, a
MIMEHHO MPUYPOYCHHOCTH OOBEKTa MOJEIUPOBAHUS K
TOW WM WHOW 30He HacklmeHus. Kak mpasmmo, B 3TOM
ciydae BBIOOp CTOMT MEXJLY MOJIENBIO TIEPEXOJHOM 30HbI
U MOJICNBI0 TIPENeNbHOr0 HACBHINICHHS W MOXET OBITh
CIIeNaH TOJBKO MO Pe3yJbTaTaM aHaIn3a TPeICTaBUTEIb-
HOU BEIOOPKH pPe3yIbTaTOB HCIBITAHHUS CKBaXHH. MeTo-
ael o HoMepamu 4-10 tpeOyror manubix PUTHUC u
KEPHOBBIX JaHHBIX. O4eBUIHO, YTO 4eM OoJblle Mmapa-
METPOB BKJIIOYCHO B MPOEKTHYK MOJENb, TeM OOJblie
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JaHHBIX HEOOXOIUMO U MOMy4YeHHs UX OLEHOK C MpH-

€MJIEMOH TOYHOCTBIO.

JlocTaToOuyHOCTh M KAa4eCTBO HCXOJHBIX JAaHHBIX B
5TOM Clly4ae MOXKHO OIIEHWTh IYTEM COIMOCTaBJICHUS
MexIy co00il pe3ynbTaToB MOJIEIUPOBAHUS, IOMYyYEH-
HBIX C TIPUMEHEHHEM PasHBIX METOJMK, C Pe3yJbTaTaMu
HCTIBITAHUS U PabOTHl CKBaXHUH. B yCclIoOBUAX TIpencraBu-
TEJILHOCTH MCXOJIHBIX JAHHBIX JOJDKHA HAOMIOAAThCS XO-
poIasi CXOAMMOCTb, B CIIyYae €CIi €€ HET, HeoOX0MMO
BBIIBUTh TNPUYMHBI pacxoxkneHus. Cpeid HUX MOTYT
OBITB:

1) HeompenenéHHOCTh B 3HAYCHHSX MHHEPATH3AIUH
IUTaCTOBOW BOJIBI, YTO TMPHBOMAMT K CYIIECTBEHHOM T10-
IPENIHOCTH OTPE/ICCHIS 3HAUCHHH Ky

2) BTOpUYHBIE M3MCHEHHMS TOPHBIX IMOPOJ, CJIAraoIuX
00BEeKT HCCNe0BaHUA, KOTOPble MOTYT MPUBECTH K
HCKaXeHuaM 3HaueHnd YIC mmracToBoro quironna, u,
KaK PE3YIILTAT, — K MOTPEIIHOCTAM MU OMNpEeneHIn
Kiw s

3) HempeaCTaBUTEIBHOCTh BEIOOPKH KEPHOBBIX JAHHBIX,
NpUBOAAIIAsA K TOMY, 4To UHTepBai m3meneHus OEC,
OTpeeNeHHbIX TI0 Pe3yiIbTaTaM HCCIeIOBAHUS KepHa,
CYIIECTBEHHO MeHbIIe, deM 1o ganHeiM PUTUC.
BoatoM ciaydae SKCTpamoJAlHOHHBIE —3HAYEHUS,
onpenenexnpie 1o 3aBucuMocTsaM «KEPH-TUCy,
OCJIOKHEHBI CYIECTBEHHON MOTPENIHOCTHIO, 0COOCH-
HO B 00JIaCTSX MMHHMAJbHBIX H MaKCUMAJbHBIX 3Ha-
yennii DEC;

4) HeompeneneHHOCTs monokennss YCB okaswiBaer cy-
IIECTBEHHOE BIMSHHE HA TOYHOCTh KO3(pdHIMEHTa
He(TEHACHINIEHHOCTH TIPH €r0 pacyeTe 10 3aBHCHMO-
CTH OT KamMUIAPHOTO JaBleHHs. Kak mpaBmio, 3TOT
mapameTp moabupaercs UTeparuoHHo;

5) HEKOHIMIMOHHBIE HCIIHITAHNS CKBAXKHH.

Bce BhimenepeuncneHsbie HakTopbl MPUBOIAT K BBI-
COKOIl HEOMpEJeNeHHOCTH NP MPOTHO3E 3HAYEHUH KO-
s unuenta HeQTECHACHIIEHHOCTH B MEKCKBAKHMHHOM
MPOCTPAHCTBE.

Kaxk moxa3aHo Bo MHOrux paboTax, Ha H3MEHYHBOCTb
Ky JUSL MHOTHX MecTOpOXIeHui 3armaano-Cubupckoro
He(Tera3o0HOCHOr0 KOMILIEKCA C TO3MIMH KaIHILIIPHO-
TPAaBUTAIIMOHHOM KOHIIENIMK He()Tera30HAKOIICHHS CY-
IECTBEHHOE BJIMSHUE OKA3BIBAIOT CIEAYOIIHe (GaKkTophl:
HOpI/ICTOCTL, HpOHI/IHaeMOCTb, KaHI/IHHﬂpHLIC CUJIbI U BBI-
cota Hax YCB. BrluncneHne ammpoKCHMHpYOMIEH
(YHKIHH OT YeThIPEX MIEPEMEHHBIX BUJIA:

kHH:f(Kl'U Kﬂp' Pm AH) (5)

CBSI32HO C PSIOM BBIYMCIUTENbHBIX W MH()OPMAIIHOHHBIX

TPYIHOCTEH OOBEKTHBHOTO XapakTepa, MO3TOMY B MPaK-

THUKE T'COJIOTUYCCKOI'O MO}Z[GJ'H/IpOBaHI/IS[ HaHpHMyIO HC

npuMensiercs. Uto kacaercs HHPOPMAIMOHHBIX MPUYKH,

OHU 00YCIIOBJIEHBI OTCYTCTBUEM BBHIOOPOK HYXKHOTO 00B-

€Ma, a TakKXE HX HCHpC}ICTaBI/ITCHLHOCTLIO. BBI‘H/ICJ'II/I-

TENbHBIE CIOXHOCTH MOCTPOCHHUS AarMpOKCUMHUPYIOIIEH

(YHKIEM OT YETBIPEX MEpPEeMEHHBIX, XapaKTepH3yIOmIeii-

¢ XOTsA Obl CPEIHMUMH 3HAUCHUAMH Kod(QuIueHTa Je-

TepMUHALN (RZ), CBSI3aHBI C OTCYTCTBHEM TPOCTHIX W

JOCTAaTOYHO OBICTPBIX ANTOPUTMOB PEIICHHS TAKOH 3a/1a-

4y, 3aaud TAKOTO POJa PEHIAIOTCS, KaK TPaBMIO, METO-

JIoM TmonHoTo Tepebopa. Ho, 4to eme BaxHee, METOJBI

ammpoKcUManuy TpeOYIOT 3aiaHus Kiacca (yHKIUH, U3
KOTOPOTO HINETCS aNNpOKCHMHPYIOIAs 3aBHCHMOCTD, a
Jis GyHKIHY BUIA (5) OHU HEM3BECTHBL.

B Hacrosee BpeMs 110 pe3yIbTaTaM aHAIH3a dKCIe-
PUMEHTANBHBIX JAHHBIX TIPEIJIOKEHbl CEMb KJIAcCOB
¢ynkuuil. Haubonmee ImMpoKo IOKa HCMOIb3YeTCs
J-bymkmus  baxnun—Jleseperra [23, 24]. Ilo MHeHHto
K.E. 3akpeBckoro u A.®. I'mmantanHOBOH 3dQeKTHB-
HBI METOZ IPOTHO32 HACHIIICHHOCTH B 3aJIeXkaX, HCXO.
U3 BXHOH pOJIM KaWULIPHBIX 1l B ycTaHoBIeHud KI'P
U JIBIKEHUH TIIACTOBBIX JKUAKOCTEH B TIOPUCTHIX CPeAax,
OCHOBAH Ha HCTIONB30BAHAN PAfia IPYTUX 3aBHCHMOCTEH:
bpykca—Kopu [25, 26], Tomupa, JIamOma, n Crkenr—
XappucoHa. Huxe mnpuBeneHbl HEKOTOpblE M3 3THX
(yHKIuil, uMeromue B HacTosIIee BpeMs Haubonee IIK-
POKOE PacmpoCTpaHEHHUE.

J-@ynxyus baxnu—Jlesepemma (1941) o600mmaer 3Ha-
YeHUs KaMWULIPHOTO AABICHHS 110 TPO6aM ¢ pasInIHbI-
MU 3HAYEHUSMH TIOPUCTOCTH U HPOHUI[AEMOCTH:

Kl'l
3.183R, | "

_ 1 6
)= yeos(6) ©

rae J — gynkims bakimn—Jleeperra, 1. en.; P, — xammi-
JpHOE JaBIIEHME, 10° Ia; Kyp — K03 HIMEHT MpoHHIIa-
emoct, N°10°> mxm?; k, — K03 uImeHT nopucrocty, A.
ell.; y — IOBEPXHOCTHOE HATsHKEHHE Ha MOBEPXHOCTU YT-
JIEBOIOPOIBI/TTACTOBAS BOJIA, KI‘/CMZ; 6 — yron cMauuBa-
€MOCTH, TPaJ.

[lo BBIYKMCIEHHBIM 3HaUSHMAM (yHKIMH (6) 1 10 dKC-
MepUMEHTAIBHBIM JaHHBIM I KaXIO0H 3alekn HaXOZAT
ONHOMEPHYIO PErpecCHOHHYI0 3aBHCHMOCTh BUIa (3):
ky(J).

HecmoTpst Ha mmpokoe pacipocTpaHEHHE W HCTIOTb-
3oBanue J-pyHkuun bakin—JleBepeTTa A MoJenHpPOBa-
Hust [IBH3, oHa nMeeT orpaHi4eHns: B YCIOBHAX H3MEH-
YHBOH JIMTOJIOTHH YacTo HabNI0faeTcs 3HAYNMMBIA pas-
opoc rtpadukoB k;(J) BOKpyr ocpemHAONIEH IMHHH,
CNE/ICTBHEM HYEro SBISIOTCA JOTONHHUTENBHEIE CyIIle-
CTBCHHBIC MOTrPCIIHOCTH, OCJIOXHAKOIHNE 3HAYCHUA kB.
310 cyxaer 00nacTh ucnos3oBanus J-Qynkimu bakiu—
Jlereperta. B Tako# cuTyanmm NpUMEHSIOT OoJiee CIOXK-
HBIE, HO B TO K€ BpeMs Ooliee THOKHE SMITMPUYECKHE MO-
zenu, Takue kak JlamOxa, bpyke—Kopu u Tomupa.

Dynxyusa bpykc—Kopu (1964) nmeer Bux:

k, =k, +@ — k,m)[ Pgaq}r , ()

rie Ky, — ocTarouHas BOJOHACHINIEHHOCTH (X, €1.) —
BEPXHSSA TOYKA MO OCH OPIMHAT KAMIULIPHOTO TpaduKa,;
P, — kamuuigpHOe napienue; P, — HauanbHOE Kammi-
JIAPHOE JABJICHUE; I — PaIuyc KPUBU3HBI KATMIUIPHOTO
rpaguxa.

B mpouecce HacTpoikM MOJENM BBIYMCIAETC PAX
rpa¢ukoB Buma (7) mist Kaxmoro odpasma KepHa. Kaxk-
Ielid Tpaguk ommceiBaetcs Qynkmuedr bpyxc—Kopu co
CBOMMH 3HAYEHHAMH MapameTpoB Ko, P u I (pamuyc
KPUBHM3HBI KaWUIAPHOTO rpaduka). 3aTeM MpOM3BOIUT-
¢S yCpemHEHHE TONYYEHHOTO HAa0opa TPa(uUKOB, daIlle
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BCEr0 METOJIOM HaWMEHBIIMX KBaapartoB. Ecim pasbpoc
rpadukoB OOIBIION, HEOOXOAMM aHAIM3 Ha BBIACHEHHE
IPUYMHBI 3TOTO OOCTOATENBCTBA. 3HAYMMBIN pa3Opoc

MOJKET OBITE 00YCIIOBIEH IBYMS OCHOBHBIMH MPHIMHAMH:

BO-TIEPBBIX, HU3KOH TOYHOCTHIO 3aMEPOB, BO-BTOPBIX,
BBICOKOH M3MEHYMBOCTBIO MOPOA-KOJIEKTOPOB 1O Mapa-
MeTpaM, BXoasumM B popmyiy (7).

Bpricora Han YCB mo kaxaomy rpaduKy BEIYUCISIETCS
3 BRIPAXKCHNS:

L ®)
Apg
e h — Beicora Hag YCB, M; Ap — pa3sHOCTb IIOTHOCTEH
BOJIBI M HE(TH, KI/M"; § — YCKOpEHHE CBOOOJHOTO Majie-
amst (<10 m/c?).
@ynxyus Tomupa IMeeT BUL;

P )
R )

3

(g/ln(

K, =k,, +(1-k,)1-e ), ©)
T Py, — JaBICHHE BBITECHEHHS — 3TO KaNWLIIPHOE
JaBJICHHUE, BO3HUKAIOIIEE B MOMEHT, KOIJla HecMaduBa-
oM (ITIOK COSMHSETCA Yepe3 caMble OOJIbIINE TIOPHI
TIOPOJIBI-KOIUIEKTOPA U CTAHOBUTCS CBSI3HBIM (IO 3TOTO
OBIT paccesHHBIM), 3TO JaBineHue Ha ypoBHe BHK wu
T'HK.

B Hacrosiiee BpeMs Moka HET CTPOTUX OTpaHUYEHHH
1 Oonee MM MeHee 00OCHOBAHHBIX PEKOMEHIALMH Ha
UCTIONb30BAHNE TOW WM WHOW KAamWUIAPHOW MOJENH B
KOHKPETHOM TeO0Nornyeckod curyauuu. llostomy mis
nosy4yeHus: Haubojee TOYHOM MOJENH CilemyeT MpPOBO-
JUTh MHOTOBAPHAHTHBIE PACYETHI C IENbI0 OLEHKH II0-
TPEMIHOCTH KaXAOTO U3 CYIIECTBYIOIMX METONOB U
o0ocHoBaHHS Hambosee ToyHOro. Kak yxe ObL1o OTMe-
9eHO paHee, COUHCTBCHHBIA KPUTEPHil, KOTOPHIM MpPH
3TOM MOKHO PYKOBOZCTBOBAThCSI, — 3TO CXOXUMOCTH pe-
3YyJIbTATOB, MOJYYCHHBIX Pa3HBIMA METOAAMHU. B MpOTUB-
HOM ClTy4ae, HeOOXOAMM aHAIN3 MPUYAH HeaJeKBaTHO-
CTH Mojiened. Bo-nepBbIX, 3T0 MOXKeET OBITh 00YCIOBICHO
HEJIOCTATOYHBIM O00BEMOM TPAMBIX  3aMepoB  JHOO
OCIO’KHEHHOCTBIO MX CHCTEMATHUECKHUMHU H/HUIH TPyObI-
MU IIOMEXaMH. BO'BTOpI)IX, TOYHOCTb METOJa MOXHO I10-
BEICUTD TIPHBJICYCHHEM JOMOJTHUTENBHONH KOCBEHHON
uHdopmMarmu. Hy, ¥ HakoHell, co3/laHne aleKBaTHON MO-
JIeTM HEeBO3MOXKHO 0€3 TOTOIHEHHsT Habopa alropuTMoB
HOBBIMH METOZiaMH, 3((EKTHBHBIMU B YCIOBHSX YHH-
KaIbHOCTH KaK TEONOTMYECKOTO CTPOEHHS H3y4aeMbIX
00BEKTOB, TAK U NMEIOMIIXCS HAOOPOB JTAHHBIX.

Jns mpruMepa paccCMOTPHM Pe3YJIbTaTHI, MOTyICHHEIE
H.H. boxxeHIoK IIpy U3y4EHUU OTJIOKEHUN BEpXHEH MOA-
CBHUTBI BUKYJIOBCKOH CBHUTBI MECTOPOJKICHHS, PACIONO-
JKEHHOTO B ceBepHOW yacTi KpacHomeHnHCKoro HedTe-
ra3oHOCHOTO paifona [27]. B BepxHeil mojcBuTe Bblziene-
Ho 1Ba 1iacta — BK; u BK,, mopoas-komiekTops KOTo-
PBIX 1O JIMTOJOTMIECKOMY COCTaBY KIacCH(UIMPYIOTCS
KaK OTJIOXCHHS aUTIOBHANBHOTO reHesuca. [loposs
OpeACTaBJICHBI PA3HOMOPAAKO-PUTMHUYHBIM TMEPECIanBa-

HHUEM NECYAHUKOB, AJICBPOJIUTOB U INIMHUCTBIX paSHOCTeﬁ.

[To KepHOBBIM JJAHHBIM BBICISETCA OOJIBIIOE YUCIO MEC-
YaHO-aJIEBPOJIUTOBBIX TIPOCIOEB HEOONBINOH TOJIIMHEI,
M3MEHsIomIeicsa B auanazone oT 1-2 10 5 cm. o riu-
HUCTHIX ¥ QJIEBPUTOTIMHUCTHIX PA3HOCTEH JIOBOIBHO
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OosbIuas, oHa cocrasisger 60-65 %. Bricokas nuTonoru-
qecKas HEOAHOPOJHOCTh U MEIKO3EPHHCTOCTh HOPOJ-
KoJtekTopoB o0ycnaBnupaeT Huskue OEC. Jlaxke He3Ha-
YUTENbHOEe yBENWYEHHE KO3(P(HIMEHTa TIHHUCTOCTH
TNPUBOJUT K 3aMETHOMY yMeHbIIeHHIO K, 1 Kyp. ITo Kmac-
cudukanuu A.A. Xanuna mnactsl BK; u BK; cnoxenst B
TOAABIAIONEM OOJBIIMHCTBE MOPOIAMH-KOJIEKTOPAMH
IV knacca, nons nopoa-kosiekropos Il kmacca cocras-
nser Mexee 5 %.

B nporecce cozpanust TpexMepHOi Moaenu HedTeHa-
CBHIIEHHOCTH KATMUIAPHBIE MOJIEITH HAXOJUIACH IO CIIe-
JYIOIIUM (QyHKITHASIM:

o baknn-JleBeperra;

JIambna;

Towmupa;

bpyxca—Kopy;

Cxent—XappucoHa.

Pacuer YCB mpoBejieH Ha 0cHOBE 3aBHCUMOCTH Ky(Py)
IS TIOPOJ-KOJUIEKTOPOB CO BCEMH MPUBEICHHBIMU Ka-
MWULIPHEIMA - MOJENSAMHE TIPH  Pa3IMYHBIX 3HAYCHUIX
TPOHUIIAEMOCTH. AHANHW3 KauecTBa AIMPOKCHMAIIHH
ky(P,) TOKa3am, 4YTO JUIA PacCMATPHBAEMBIX ITOPOI-
KOJIEKTOpOB 0ojiee TouHble oleHkH YCB momydeHs! mo
3aBUCUMOCTH Tomupa. AOCOMIOTHAas NOTPENIHOCTh IO
mozenu Tomupa (9) mouty Ha 26 % MEHbIIE TOTPENIHO-
CTH, KoTopyto naet pyHkuus bakim—JIepeperra. [loctpo-
enue 3D monemu Ky, mpoBeneHo B jBa 3tama. Brauarne
no KamuuispHor Mozenu Tomupa ¢ yuetom 3D mozeneit
TIOPUCTOCTH, MPOHUIAeMOCTH U K, BBIYMCICHA TpEeHIO-
Bast 3D Mogenb HedTeHACHIEHHOCTH K,.T. Ha BTOPOM
mare 1o jaaasiM PUTUC, oneneHHBIM METOIOM «ApUn—
JlaxHoBay, ¢ ucronb3oBanueM Tpenaa K" BouucieHa
urorosas 3D mozens HedTeHachimeHHOCTH [27].

B 3aknmtoueHue paccMOTpUM [IBa aIrOpUTMa MOCTPOe-
Hus 3D mojeneit HehTeHACHIIEHHOCTH.

|. Anroput™m moctpoenns 3D Mozmennm HedrTeHachl-
IEHHOCTH C MCTOJB30BaHUEM KIACCH(PUKAINU TOPOA-
KOJIEKTOPOB TIO TIOPHCTOCTH (JIMCKPETHO-HEMpPephIBHAS
MOJICIb).

DTOT anropuT™M OCHOBAH HA MPHOIMKEHHH IBYXMEp-
Hoit 3apucumoctn Buna K,,=f(k,, AH) psmom omHomep-
Heix Buza K, =f(AH). Dot moaxozx mo3soiser co3naBarh
anekBaTHble Mojenu Ky, s 3amexeil ¢ CyliecTBEHHO
mmenstommmucs ®EC ¢ ruapodunbHEIME TOpOIaMHE-
KOJUTEKTOpaMH, KOTOPHIE HMMEIOT HE3HAUHTENBHYIO IO
pasMepaM 30HY TpenenbHoi HedreHachmeHHOCTH. Co-
31aHUC Z[ByXMepHOﬁ 3aBUCUMOCTH TIPUEMJIEMOI'0 Ka4e-
CTBa YKA3aHHOTO BHJId YacTO 3aTPYJHEHO MO OOBEKTHB-
HBIM TIPHYMHAM: HEIOCTATOYHBIA 00BeM BBHIOOPKH (0CO-
OCHHO MPY 3HAYMMbIX BapHALUAX MapameTpoB Ky, i k) u
HEBO3MOKHOCTh 000CHOBATh Kilacc GYHKIHH, B KOTOPOM
METOaMHU alIPOKCUMaAIUK HaXOAUTCS 9Ta 3aBUCUMOCTD.
OnuH w3 Hambonee MEPCHIEKTHBHBIX BBIXOJOB M3 3TOH
CUTYAIIUH, [0 HAIIEMY MHEHHUIO, COCTOUT B CO3/IaHUHU He-
CKOJIBKHX Oonee mpocThix 3aucumoctet Ky, =f(AH) mis
Pa3HBIX WHTEPBATIOB MOPUCTOCTH. Pa3OueHne pasmaxa
BapbUPOBaHus K, Ha HECKOIBKO HEMEPECEKAIONIUXCS 110~
JVHTEPBATOB (OTPE3KOB) HAET BO3MOXHOCTH pabOTHI C
OJTHOMEPHBIMA (DYHKIMAMH MEHBIICH H3MEHYUBOCTH.
[Tpu paboTe ¢ OMHOMEPHBIME (YHKIHSIME 0OOCHOBAHHIO
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BeIOOpa Kitacca st Gyukuun K, =f(k,) momoraror Toueu-
HbIe arpaMMbl. CxeMa anropuTMa UMeeT BUI.

1) cosnanne TMCKPETHOTO MapaMeTpa XapakTepa HAChI-
uieHHocTd — 3D Mozienu, B KOTOPOH Kaxas saerka
Beime BHK mmeer 3nauenwe 1 (Hedrs), Hmke — 0
(Boma);

aHaIN3 U3MeH4YMBOCTH mapamerpa K;. IIpu Oosbinom
pasMaxe BapbHpOBaHHA ClIeayeT 00OCHOBAaTh HEO0O-
XOIMMOCTh JICJICHHS €r0 Ha HECKOIbKO MOAMHTEpBa-
0B (kmaccoB). Hampumep, Tpy MOCTPOSHUH MOJIEIH
HACHIIIEHHOCTH I OJHOTO W3 MECTOPOXKICHHI
3CHI'b nHTEepBaN H3MEHEHUS IOPUCTOCTH PasOUT Ha
Tpu Knmacca (puc. 4): 12,0...14,0; 14,0...15,5;
15,5...17,0 %.

pa3OHeHne MaccuBa 3MIMPHYCCKUX 3HAYCHUH (CKBa-
KUHHBIX JaHHBIX) K; Ha MOJIMACCHBBI POBOAMTCS B
COOTBETCTBUH C KJIACCH(UKAIUCH, IPUHATOMN B MyHK-
te 2. lIBeT ToUeK HE)TEHACHIEHHOCTH Ha JUarpaM-
M€ COOTBETCTBYET Kiaccy mopuctocTd (puc. 4). U3
XapakTepa PacroNOKeHNsS TOUEK BUIHO, YTO TOUKH
pa30MBAIOTCS Ha TPH OTHENBHBIX MOAMHOXKECTBA,
TpaBJia, C HEKOTOPBIM MEPEKPHITHEM. 3aTeM METOIOM
HAUMEHBINMX KBAJPaTOB HAXOIATCA 3aBUCHMOCTH

0 10 20

30

Buza Ky =f(AH) 1o HCXOIHBIM CKBaKHHHBIM JaHHBIM
JUTS KaXKI0TO Knacca. Jlanee 9TH ypaBHEHHS MCIIONb-
3yI0TCS Kak OJHOMEpHBIE TpPEHIbl (KOCBEHHAS WH-
(hopmarus).

CO3/IaHME MOJIETH He(TEHACHIIICHHOCTH O perpec-
CHOHHBIM 3aBHCHMOCTSIM, BBIYMCICHHBIM B MYHKTE 3,
BBIMOJHACTCS CIEAYIOMNM 00pa3oM: Ul KaxmoH
suetikn 3D mogenn K, mo momenu K, maxomgurcs co-
OTBETCTBYMOLIEE €l 3HaueHue. [lo HaiineHHOMY 3Ha-
ueHnio K, ompejensercs kiacc (B COOTBETCTBHH C
Knaccupukanuei mynkra 2), u 3HaueHue K, Bpauc-
JISETCS TI0 COOTBETCTBYIONIEMY YpaBHEeHHI0. Ha 3ToM
mare Hajo 00SA3aTENbHO HCIOJb30BaTh TPAHWYHBIC
3HaueHus Ky, Ha THTICOMETPHYECKHX YPOBHAX IIO-
BepxHocth BHK n 30HBI TpenensHoOl HegTeHAcH-
LOIEHHOCTH. DJTO IMO3BOJIAET M30€Xarh OOJIBLIMX I10-
TPENIHOCTEH B 30HAX IKCTPATIONSIHH.

cozaanue utoropoi mozenu Ky, Ilpu ee cosmanuu
KpoMe TpPAMBIX 3aMEPOB B KaueCTBE TPEXMEPHOTO
TpeHAa CIeAyeT UCIONb30BaTh MOJENb He(TeHACH-
MEHHOCTH, BRIYUCICHHYIO Ha miare 4.

6) omuenka KauecTBa MOJIE/U HACHIIICHHOCTH.

4)

5)
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Bricora 3amexu mag BHK, M
Puc. 4. Dunupuueckue 3asucumocmu K,,(AH) npu paznuunvix 3HaveHusx nopucmocmu
Fig. 4. Empirical dependences of k,,, (4H) at different porosity values

I1. TIoutu Bce anroput™el moctpoerus 3D mMopenu Ky,
C Y4eToM IEepPeXOJHOH 30HbI MPEANONaraloT rOpPU30H-
tanbHoe cTpoenue YCB. Huxe usnoxen aneopumm no-
cmpoenua 3D moodenu Ky, ¢ yuemom nepexoOoHot 30Hul,
npuiem oonyckarowull kpugonutelnyo gopmy YCB. An-
TOPUTM TpUBEIeH Ha mpuMmepe nocrtpoeHus 3D moxenu
He()TEHACHIIEHHOCTH I TIOPOJI-KOJIIEKTOPOB IUIACTA
}OBl1 MECTOPOXKICHUS «A)» C HCTIONB30BaHUEM 3HAUCHHUI
KalUIIAPHOTO JaBieHns. KOCBEHHBIMH JaHHBIMH IO
310i MeTonuke ABastorca 3D monenn K, u Ky, nanxsie
P, u 3aBucumoctH (6) [28]. J-QyHKUHS, TOCTPOCHHAS TIO
JaHHBIM IIECTHAIIATH IPO0 KepHA B BOCBMH CKBAXHHAX,
npuBesieHa Ha puc. 5 [1].
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J - dyuxImus
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Fig. 5. J-function for rocks of the UV,* reservoir of the field
«A»
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TeppureHHBIC MOJIMMUKTOBBIC MOPOIBI-KOJLIEKTOPEI
miacta 0B, XapaKTePU3YIOTCSl BBICOKOH JHMTOJOTHYE-
CKOM HEOJHOPONHOCTBI0O M Caboi COTNacOBaHHOCTBHIO
M3MeHeHus 3HaueHuil K, 1 Ky,. Beicokne 3Hauenus K, u
HU3KHE Ky, TIOPOJI-KOJIIEKTOPOB IIACTa 0B, npeonpe-
JeNA0T HATMYME CYIIECTBEHHOU MO pa3MepaM M J0cTa-
TOYHO CIOKHOW IO TEOJOTHYECKOMY CTPOCHHIO, KaK II0
paspe3y, Tak u 1o jgarepanu, [IBH3 [1, 4, 12]. Anroputm
TIIOCTPOCHUS MOZENH HEe()TEHACHICHHOCTH B MPUBEICH-
HOM TIpHMepe ¢ y4eToM reosoruueckoro crpoenus [IBH3
umeer Bup [1]:

1) mo KanmWUIAPOMETPUYECKUM KEPHOBBIM JIAHHBIM
HAXOJIAT 3HAYCHHUS Ky, U Py, KOTOPBIE TO3BOJISIOT BbI-
YUCITUTD 3HAYCHUS J-(DYHKINY;

2) moxcranoBkoii 3nauenus K,” na BHK B Gopmymy (6)
paccuuThiBaeTcs 3HaueHHe J-(QYHKUHH, COOTBET-
creytoniee yposHro BHK. 1o Beipaxkenuto mis Py u3
dopmyast (6) crpoutces 3D monens mapamerpa Py oT
BHK no YCB. Ionoxenne YCB cooTBeTcTBYET 3Ha-
uennio P,=0;

3) mo dQopmyne (8) pacCUMTHIBAIOTCS PACCTOSHHS OT
BHK 10 YCB u ctponTcst kapTa TONIIMH 3TOH 30HbI,

4) mocne ompenenenus moBepxuHoctH YCB (momomBsl
[IBH3) paccuutsiBaetcs 3D Monenb KammmispHBIX
naenenuit Py Bceit cuctemsl HeTb—Boga oT YCB 1o
BEPXHEH TPAHULIBI 3AJIEKHY;

5) mo 3HaYeHHSIM KaNWUIIPHOTO HaBieHus Py Bcei cu-
crembl HedTh—Boaa 1 PEC mopoa-kosuiekTopoB pac-
cunthiBaercsa 3HaueHus J-QyHkumu no dopmyne (6)
IS BceX sYeeK MOJICTMPYEMOT0 MPOCTPAHCTBA;

6) mo 3aBucumMocTH, obpatHoit k J=f(K}), Berancisiores
3HaueHus TpeHnoBoro kyda K,;

7) wuroroBas mozenb K, 3anexu miacra }OBl1 BEIUHCIIE-
Ha MHTEPIIOJIMPOBAHUEM 3aMEPEHHBIX 3HAYEHHH BO-
JIOHACBIIIEHHOCTH C HCTIOJB30BAHUEM JBYX TPEHJIOB:
3D mogemn K" u J-gynkunn bakmu-—Jleseperra (oa-
HOMEPHBIX TPEHI).
3aTCM BBIYUCIIACTCA HUTOTOBasg TPEXMEpHas MOJICIb

HedTeHaCHIEHHOCTH IO hopmyie:

Ki=1-K,.

Tpexmepusie Mozenu K., MO3BOIAIOT CTPOHUTH KapTHI
tomuH [1B3I1 1 308 npeensHoi He()TEeHACHIIIEHHOCTH.

Kapra tommun nepexoamoii 30us! (Ny,) 3amexu miacra
0 MECTOPOKACHUS «A» XapaKTepu3yeTcs CIOKHBIM
T€OMETPUUYECKUM CTPOSHHEM, OHA CYIIECTBEHHO HEOHO-
ponHa, Ha Hell HaOMIOAeTCsl TPEHN YBEMIMUECHHS TONIINH
OT KOHTYpa He(h)TEHOCHOCTH K 30HE TIIMHU3AIUH (pHC. 6).

Kapre! mopucrocts u TomiuH Ny, 3anexu xapakrepu-
3y10Tcsi 00paTHOI KOPPENAIMOHHON 3aBHCHMOCTBIO, YTO
XOpOIIO COTJACYeTCsl C TeONOTHIECKUMHU 3aKOHOMEPHO-
CTAMH CTPOCHUS 3aNekell ¢ JUTONOTHICCKIMI OTPaHH-
YeHUSAMU ¥ KaNMUISPHO-TPABUTAMOHHON KOHIICIIUEH
HeTera3oHaKoIICHYSI.

JleTaibHOE OMMCAHUE TEOJOTUYECKOTO CTPOCHHS 3a-
JexXH, monydaemoe 1o meronam ¢ yuerom [IBH3, no3so-
nser Oonee TOCTOBEPHO OLEHUTHb 3aIlachl MO BBISABICH-
HeM 30HaM: [IBH3 u 30He mpezenbHON HeTeHACHIIICH-
HOCTH. JTO, HECOMHEHHO, SIBISETCS BaKHOW HH(OpMa-
e s 000CHOBaHUS CTpaTerny He)TEH3BICUCHHS H,
cienoBarenbHo, nossienns KMH.
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Puc. 6. Kapma monwun nepexoonoil 6000He(pmsaHOl 30HbI
sanexcu niacma FOB:* mecmopooicoenus «A»

Fig. 6. Map of the thickness of the transition water-oil zone
of the UV,* formation of the «A» field

B cmyyae Hanmums B 00BEKTE 30H C CYILIECTBEHHO
pazmmuabivt - ®EC  w  cMaumBaeMoCThIO  TIOPOA-
KOJUIEKTOPOB MMEET CMBbICH CTpouTh Mozenu K, mns
KaXIOU W3 30H, APYTMMH cioBamu, noctpouts JHM.
Ecnu 30HBI He CBA3aHB! HU C JUTOJIOTHYECKUMHU 3aMelle-
HUAMH, HY C TUAPOJMHAMUYECKH HETPOHHUIIAEMBIMU TEK-
TOHMYECKUMU HAPYIIEHUAMH (B TaKUX CIy4asX MOJENH-
pyeMble (YHKIMH Pa3phIBAIOTCA HA TPAHUIAX), TTApaMeT-
pel ®EC 1 KamwuIipHOE JaBJlEHHE HEMpephIBHBL Mo-
Jenb XKe, HOCTPOCHHAS M0 OT/AENbHBIM 30HAM, KaK MpaBy-
710, He OyJeT YIOBIETBOPATH TPEOOBAHUIO HENPEPHIBHO-
ctu. C menplo TOCTHKEHHS 3TOTO YCIOBHS HEOOXOAUMO
CO37aTh MOJZEJb MO BCEMY TPEXMEPHOMY I'€0JIOTHYECKO-
My 0OBEKTY € HCIIONb30BAHUEM MOJENEH MO OTAETBHBIM
30HaM KaK TPEHIOBBIX.

MeToab! OLIEHKM KaueCcTBa TPEXMEPHbIX Mogenen

OneHka KayecTBa MOJIENH HACBIIEHHS, KaK ¥ JIFOOOro
apyroro stana cosganus 3D I'M, mpoBoauTes 1o 1BYM BH-
JlaM TIpOBEPKH — BHYTPEHHEH 1 BHemHel. Kputepuu oreH-
KM KauecTBa 3aBUCAT OT KOHEYHbIX LENe MOJEIUPOBAHU,
KOTOpBIE B TPyOOM TPHOTMKEHIH MOKHO Pa3/IeNiuTh Ha TPH
33144 OIIEHKA HayalbHBIX T'€OJIOTHYECKUX 3amacoB YB,
KOHTPOJIb ¥ TIOBBINICHHE 3(D(DEKTUBHOCTH Pa3pabOTKH, TPo-
€KTHPOBAHUE U MOHUTOPHUHT OYPEHHs CKBAYKHH.

Buytpennss npoepka I'M npezncrasnser coboii ana-
JIM3 COTJIACOBAaHHOCTU BCEX BO3MOXKHBIX COCTABISIONIMX
KOMIIOHEHT 0a3bl HCXOIHBIX TAHHBIX, a TAKXKE aHATIN3 OT-
KJIOHEHUH MOJENH OT JTUX JaHHBIX. B 3aBucumoctn ot
nenedt cosganusd I'M OH MOXET BKJIIOYATh TaKWe BUIBI
aHanusa:

1) cpaBHeHHE CPE/HEB3BEUICHHBIX 3HAYCHHH M OLCHOK
JUCTIEPCHH HE(TEHACHIICHHOCTH TI0 CKBAXHHHBIM
JaHHbBIM U 110 3D mMozeny;

2) TOCTpOEHHE TOYEYHOW AMArpammbl 3Ha4eHHH K, mo
CKBa)KMHHBIM JIaHHBIM 1 110 3D Monenu;

3) cpaBHEHHE THCTOTPAMM YacTOT 3HAYCHHI Kt "1 3D
Mmozena K,

4) nocrpoeHune KapThl KO3(QHIHEHTa HE()TEHACHIIICH-
HoctH 1o 3D Mojenu u cpaBHEHHE ee ¢ KapToM, BhI-
YUCIIEHHOM M0 3HAYEHUAM Ky, B CKBAKHHAX.
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B 3aBucuMocTH OT BHIOpPaHHON METOAMKH MOJEIUPO-
BAaHUA M KOJIMYECTBA CKBAKMHHBIX JJAHHBIX JOIYCTHMOE
pacxXoKIEHHE 10 KaKAOMY M3 IIEpPEYMCICHHBIX BBILIE
KPUTEPUEB MOXKET CYLIECTBEHHO BapbUpOBaTh. Tak,
HalpuMep, €CIM pealn30BaHa MOJENb IPEAENbHOTr0
HACBIIEHNS, IS 00BEKTa BCKPBITOTO IUIOTHOH CETKOH
CKBAXKHH PACXOKJIEHUE [0 BCEM UETHIPEM KPUTEPUSIM HE
JOJKHO TpeBblinath +5 %. B cnydae ecnu peanusoBana
MO/IENb C TIEPEXOHOM 30HOI HA OCHOBE JAHHBIX KaITHi-
JAPOMETPUUECKUX MCCEI0BAHUI KepHa, a 00BEKT MOJie-
JUPOBaHUs clabo 0XapaKkTepU30BaH CKBAXHHHBIMH JIaH-
HBIMH, JOMYCTUMO BapbHPOBAHUE CPEIHEB3BELICHHBIX
3HAYeHHil B O0Nee IMPOKOM AHara3oHe.

BHemnsAs olieHKa KauecTBa I€OJOTHMYEcKOl Mopenu
OCHOBaHA, BO-TIEPBBIX, HA aHANIM3€ COTNACUS MOCTPOECH-
HOM Mozenu ¢ uHpopMalueid, He UCTONb3yeMON B BbI-
YUCIUTENBHOM IIpouecce. B mepByto odepenb BHELIHAA
IPOBEPKA OCHOBaHA HA OLEHKE CXOJUMOCTH Pe3yJIbTaTOB
MOJIETPOBAHMS, KOTOPhIC B KAUYECTBE HCXOAHBIX HAHHBIX
HCIIONIB3YIOT Pa3Hble HCTOYHUKHU Te0N0ro-Treo(u3nueckoii
nHpopmarmu — kepH u I'MC. Tak, 111 Mozenu nepexoa-
HOM 30HBI C YU4ETOM KalWLIAPOMETPUYECKUX HCCIIEI0Ba-
HHUIf KEPHA OLIEHUBAIOT CXOAMMOCTb 3HaYEHHIl Ky 10 MO-
nenu 1 1o fanueiM PUTUC no dopmyne Apun—/laxHoBa.
OnueHka NPOBOAUTCS MO MEPBBIM TPEM KPUTEPHSM, OIH-
CaHHBIM BO BHyTPEHHEH OLIEHKE KauecTBa.

CpaBHeHHE CpEIHEB3BEIICHHBIX 3HAYCHHH Ky, TI0
CKB&KMHAM U 10 MOJEIN KOPPEKTHO HPOBOAUTH TOJBKO
B CIIy4ae, eclu MOJEIUPYEeMblil 00BEKT XapaKTepH3yeTCs
CYIIECTBEHHOH BBIAEPKAHHOCTBIO MO pas3pesy, cpenHeH
TOJIIIMHOM TIPOIIACTKOB KOJUIeKTOopa 6oee 1 M, HU3KAM
ko3 duImeHToM pacuieHeHHOCTH. Eciu 00bekT Mome-
JMPOBaHHUS yIOBIETBOPSET ONUCAHHBIM BBILIE KPUTEPH-
SIM, TO TaKXKe MPOBOIAT COMOCTABNCHHE 3HAUCHHH K,y B
HHTEpBaje OTZENBHBIX TIPOILIACTKOB nopoj-
KOJJIEKTOPOB. B NpOTUBHOM cilydae OleHKa MPOBOAUTCS
TOJIBKO ITyT€M CONOCTAaBIEHUsS THCTOTPaMM 4acToT Mapa-
MeTpa HE(TEHACHIEHHOCTH U UX CTATHCTHYECKHX Xa-
PaKTEPUCTHK 110 CKBa)XMHHBIM JaHHBIM 1 110 3D Mozenu.
Ecnu Habnmrofaercst CyIecTBEHHOE PACXOXKACHUE MEKTY
CKBXMHHBIMA JaHHBEIME M MOJIEJBI0, HEOOX0IUMO TIpO-
BECTH OLEHKY JOCTOBEPHOCTH HMCXOIHBIX IaHHBIX, HC-
TOJB3yeMBIX JuIsl pacdera Ky, B 06oux crmydasx. OCHOB-
HBIMH HCTOYHHKAMH HEOTPEIENEHHOCTH TPH OIEHKE Ky,
no ganHeM ['UC o popmyne Apun—/laxHoBa SBISIOTCS
BEJIMYMHA MUHEpaNN3alyy J1aCTOBOM BOIBI M 3aMepeH-
uele 3Hadenus YOC. Ilpu pacuere Ky, mo jgaHHBIM Ka-
MIUIIPOMETPUYECKUX HCCIEOBAHMN KEpHA HAaMMEHee
JOCTOBEPHO OTPEENIEMbIM IapaMeTpoM SBISETCS IO-
noxenne YCB, opHako Takue (akTOpbl, KaK METOAMKA
TIPOBENEHNS JTaO0PaTOPHBIX IKCTIEPHMEHTOB M KadeCTBO
BEIOOpKM 00pa3IOB KepHa, TakkKe OKAa3bIBAIOT CyIIle-
CTBCHHOE BJIMSHHEC HA KOHEYHBIA PE3yNIbTaT MOAETHpO-
BaHus. COBOKYITHAS OLICHKA KayecTBA BCEX NEPEUHCICH-
HBIX (DAaKTOPOB MO3BOJNHUT BHIOPATH MPUOPUTETHBINA TOA-
X0[I K oLeHKe Ky, JU1s HanMeHee J0CTOBEPHOTO MOJX0/1a
JOIYCTUMO UTEPALUOHHOE BApPbUPOBAHUE 3HAUECHUH Ma-
PaMEeTpoB, XapaKTePH3YIOMUXCA HanbombIIeH Heompese-
JCHHOCTBIO, JI0 JOCTIDKCHHS HAWTYYNICH CXOJUMOCTH
pacuéTHbIX 3HauYeHM Ky, 10 1ByM MeTomuKam. B ciyuae
ecru JUis 000MX TOJXOIOB B OLEHKE Ky, OOJNBLIMHCTBO

HapaMeTpoB, YYACTBYIOIINX B Pacu€Tax, XapakTepHu3yoT-
¢Sl IPIMEPHO OJIMHAKOBOH CTETICHBIO HEONPEIETICHHOCTH,
BBIOOP MPOBOJWTCA HA OCHOBE CPAaBHEHHS C (hakThye-
CKHMH TIOKa3aTeNnsaMu pa3paboTky (YEeTBEPTHIi KpUTEPHIA
BHEIIHEH POBEPKH).

Bo-BTOpBIX, BHEINHSA MPOBEPKa MOMKET OBITH OCY-
MIECTBIICHA 0 BHOBB IOJYYCHHEIM (PAKTUIECKUM IaH-
HBIM, HalpuMep, JaHHBIM TeOUTOB BHOBH MPOOYpPEHHBIX
ckBakiH. HecymecTBeHHbIE OTKIOHEHHs HOBBIX TAaHHBIX
OT MOJICT! YKA3bIBAIOT HA aIeKBATHOCTH U XOPOIIHE TPO-
THOCTHYECKHE CBOMCTBA Mojenu. Hambonee HamexHbie
BBIBOJIBI MOJTYYalOTCS B CIIydae, KOraa BHOBb MPOOypeH-
Has CKBA)XHHA PACIONAraeTcs Ha 3HAYMTEIHHOM yiale-
HUM OT CKBA)XHH, MO JAHHBIM KOTOPBIX TOCTPOECHA MO-
Jenb. B aToM crydae Mozeb 00maiaeT HaIe)KHBIMHU TpO-
THOCTHYECKMMH CBOMCTBAMH HE TOJNBKO B 30HE MHTEPIIO-
JIA1WH, HO, YTO elle Oolee BaXHO, U B 00IACTH dKCTpa-
TIOJISLHH.

B-TpeThux, ecnu MMEIOTCS pe3yIbTaThl THAPOIHHA-
mugeckoro kapotaxa (I'JJK) BEICOKOTOUHBIX TITyOUHHBIX
MaHOMETpOB, ClelyeT comoctaButh olenkn YCB mo
I'JIK u mo 3D monenu. B cimyyae Hecornacus 3THX 3Ha-
YCHNH TIPEATOYTCHNE OTHACTCS WHCTPYMEHTAIBLHBIM 3a-
mepaM. TpexmepHas MoJeNb HAYaNbHOW HE(TEHACHI-
HICHHOCTHU B 3TOM CITy4ae HyXIaeTcs B KOPPEKTHPOBKE.

B-ueTBepThIX, I paspabaThIBaeMBIX MECTOPOKIE-
HI{ MOJIENb IOJDKHA HAXOIUTHCS B COTMACHH C TEXHOIO-
THYECKUMH TlapaMeTpami. Kak mpaBmio, 3TO COOTBET-
CTBHEC OIICHMBACTCS HA JTame aiaNTallid TUIPOJUHAMMU-
4eCKOM MOJIEIH.

3aknioyeHue

PaccMoTpeHBI MeTONBI OMUCAHWS HAYalbHOHW Hedre-
HACHIIEHHOCTH B 00bEMe TPEXMEPHOT0 T'e0JOTHIECKOTO
obbexTa. MonenupoBaHne OCYIIECTBISIETCS KaK TI0
Ha6H}O)IeHHI)IM JaHHBbIM, TIOJYYCHHBIM B XOZAC T'€0JIOr0-
Pa3BEOYHOrO TIpollecca, TaK M MO Pa3iMYHBIM BUIAM
aNPUOPHOM W KOCBEHHOH HH(OPMAIIHH.

Hameuenbl mepcrnekTHBBl COBMECTHOTO HCIIONb30Ba-
HUS T€OJIOT0-Te0(pH3NIECKUX, THAPOIUHAMITIECKIX JaH-
HBIX U Pe3yJbTaTOB KAMIUIAPOMETPHYECKUX HCCIEI0BA-
HUH TIpU PEIIeHHH TAaKWX 3a]1a4, KaK BBIJIENCHUE Mepe-
XOMHBIX 30H M 30H MpPeIeNbHOW HE(TCHACHIIIEHHOCTH,
CBSI3aHHBIX C IIPEACTABISIOLINM HHTEPEC Te0JIOrMIECKH-
MU 00BEKTaMHM (3aJekb, pe3epByap B ciydyae ero 3ame-
MICHUS WK BBIKIIMHUBAHUSA, OTIOXKCHHA KJ'II/IHO(bOpMeH-
HOTO KOMILIEKca  JIp. ).

JanpHeiimee pa3BUTHE METOAOB MOJCITUPOBAHUSA
He(TEHACHIEHHOCTH (HAYAIbHOM, TEKyIIeH) B OMkan-
11e€ BpeMs, 110 HaIllEMy MHEHUIO, IIOMET B TPEX HAIpaB-
JICHUSAX:
®  JCIOJB30BaHKe 00JIee MMPOKO METOJOB TUCKPETHO-

HETPEePBIBHOr0 MojienupoBanust [29];

e pa3pabOTKa HOBBIX BHJOB ANPHOPHOW M KOCBEHHOH

HMOpMAIHH;
® COBCPHICHCTBOBAHME MCTOJOB MHTCPIOJALUUA WU afl-

npokcumaruu [30];
®  OICHKA HEOTPEIeTCHHOCTH MOJICITH.

Kak npencraBisercss Ha JaHHOM 3TaIe, cO BpeMEHEM
CTaHET BO3MOXHBIM KOMILUIEKCHPOBAHHE METOIUK KakK-
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JIOTO M3 TIOJIXOJI0B B eIuHOM rpade o0paboOTKH, 4TO 3a-
METHO TOBBICUT OOaBTOMATH3ALMIO TPOIECCA CO3HAHMUA
TPEXMEpHBIX MOJENEH H, CIEN0BATENbHO, 3aMETHO pac-
IIAPUT BO3MOKHOCTH MHOTOBAPHAHTHBIX PACUETOB.

WznoxeHHbIl B paboTe alropuT™ MOJAETHPOBAHUS C
KIaccu(uKanyeil o NOPUCTOCTH SBISETCSA, O CYTH, Me-
tonoM cozmanus JJHM. Obnacts Momenu pazOuBaercs B
3TOM KOHKPETHOM TIpUMepe Ha TP YacTH, Jajee B Kax-
JIOM 13 00J1acTel UCTIONB3YIOTCSA CBOM TPESHIBL.

Tak kak B 30Hax, cHOPMHUPOBABIINXCS B PA3HBIX (a-
IUATBHBIX 00CTAHOBKAX WM SBIAFONIUXCS PA3HBIMH JTH-
TOTUIIAMH, BIIOJHE BEPOSATHO, 3HAYCHHS HE(TEHACHIIICH-
HOCTH M3MEHSIOTCS TI0 Pa3HBIM 3aBUCHMOCTSIM OT T€0N0-
THYECKUX MApaMeTPOB, TO M TPEHIBI, BHIYUCICHHBIE TI0
pasHBIM (alusM WM JUTOTHIAM, OyAyT Ooliee TeCHBIE
[0 CPaBHEHUIO C TPEHAOM MO Bcell 00IacTd MOAEIUPO-
BaHMS, YTO O3HAYaeT WX 0oyiee BBICOKYI MH(POPMATHB-
HOCTb.

Uro kacaercsi BTOPOTO HANpaBliEHHS, B HACTOAIIEE
BpeMSl 3aMETHO YBENMYMBAETCA TOYHOCTh HWHCTPYMEH-
TaBHBIX 3aMepOB, M, YTO ele 0ojee BaXKHO, PacTeT U
YUCIIO0 3aMepseMbIX (U3HNYecKuX mapameTpoB. Hambonee
TI0Ka3aTeNbHBIME B 3TOM TLTAHE SBISIOTCS METOJBI BEICO-
KOTOYHOI TPEXMEPHOH CEHCMOpa3BENKH M CEHCMUUECKO-
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BUILDING THREE-DIMENSIONAL MODELS OF OIL SATURATION.
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The relevance of the analysis of methods for constructing three-dimensional models of initial oil saturation is caused by their wide use in
solving the most important problems of oil and gas field geology: calculating reserves, designing and managing development, etc. The
accuracy of solving these problems directly determines the efficiency of hydrocarbon extraction.

The goal is to analyze the current state of the algorithmic base of three-dimensional modeling of oil saturation, to identify the main
problems and the most promising areas of development.

Interpolation methods: deterministic and stochastic. For different geological situation, these methods can be modified by using indirect
and apriori information. Possible types and methods of using indirect information for various geological situations.

Results. The main possibilities of improving the accuracy of three-dimensional models of oil saturation are identified. The methods of
checking the quality of the initial data and the adequacy of the constructed models are classified. Specific algorithms for creating models
for two most promising areas of development of the algorithmic base for three-dimensional oil saturation modeling are presented.

Key words:
Initial oil saturation, three-dimensional model, transition oil-water zone, modeling methods, indirect information, capillary forces.
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