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NMpumeHeHune PVTsim NOVA pnsa oueHKu Kayectsa PVT gaHHbIX
nnactosbiX paounaos: onbiT TOO «KMI UHKUHUPUHI»

XK. Bekracl, .M. bucukernosa?, K.M. KyHapukosa?, H.K. lykecosal, A.M. }ekcembuH?
ITOO «KMT UHMKUHMPUHIY, dunman «KasHUMWmyHaras»

Appec ana ceasu: g.bektas@kmge.kz, l.bissikenova@kmge.kz, k.kunzharikova@kmge.kz, n.dukessova@kmge.kz,
a.zhexembin@kmge.kz

Kniouesble cnosa: naactosbiii datona, PVT-cBolictBa, oT6op Npob, MaTepunanbHbii 6anaHc, KOHTPOAb KauecTBa,
ypaBHEHMe COCTOAHUA, AaBNEHME HACbIWEeHNA, 06BbeMHbIN KoadPULUMEHT

Pe3ynbTaThl 1a00paTOPHBIX UCCIEAOBAHUN CBOMCTB MJIACTOBBIX ()IIOUIOB MPEICTABISIOT

co00li HEOTHEMIIEMYIO YacCTh UCXOJHBIX JAHHBIX, HA OCHOBE KOTOPBIX, OCYIIIECTBISETCS OLIEHKA
3aMacoB, a TaKXe€ MPOCKTUPOBAHHUE U KOHTPOJb 3a MPOILIECCOM Pa3pabOTKU MECTOPOKICHUM.
DOddexTuBHBIE pElIeHUs IIUPOKOr0 CHEKTpa 3ajad B JaHHOM 0O0JIaCTH B 3HAYUTEIBLHOU
CTEIEHU 3aBUCAT OT CBOEBPEMEHHOI0 MOJyYEHUsI OOBEKTUBHON U BHICOKOTOUYHOU MH(GOpPMALIUU
0 XapaKTePUCTUKAX MJIACTOBBIX (IIIOUIOB.
B pa6ote mpencraBien onsiT TOO «KMI' MHXUHUPUHT» OIIEHKH KadecTBa JaHHBIX PVT-
AKCIEPUMEHTOB C UCIOIb30BaHuEeM mporpamMmHoro obOecrneuenus (II0) PVTsim NOVA.
UccnenoBanust mpoBoAWINCH B Jabopatopusix ATeIpayckoro u Akrtayckoro ¢unuaioB TOO
«KMI" Unxuaupunr» aiist mectopoxaeauil rpynnsl komnanuii AO HK «KasMymnaitl ‘a3y.

B pamkax mnposenennoit padotei TOO «KMI' MHXUHUPUHI» yIalOCh MOBBICUTH
Ka4ueCTBO MPOBEJICHUS SKCIEPUMEHTATBHBIX MCCIEIOBAHUM IJIACTOBBIX (Itou10B. braromaps
HCTIOJIB30BaHUIO TTporpaMMHOro obecmeueHuss PVTsim niis oneHkW KadecTBa JAHHBIX, ObLTH
BBISIBJICHBI CUCTEMHBIE OIIMOKU MPHU MPOBEJECHUU SKCIIEPUMEHTOB, CBS3aHHBIE C HETOYHOCTHIO

H3M€p€HPII>i u HCUCIIPABHOCTBIO HUCIIBITAaTCIIBbHOTO O60py,HOBaHI/IH, HECOOTBCTCTBUCM
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TpeOOBaHUIM HOPMATUBHO-METOJAMYECKON JOKYMEHTALUU 110 OTOOPY U TPAHCIIOPTUPOBKE MPOO
CYIIECTBYIOIIUM YCJIOBHSIM Ha TIPOMBICIIC U JP.

JlanHasi pa®oTa MO3BOJIMJIA YIY4YIIUTh OW3HEC-MPOIECC OT 0TOOpa Mpod 10 MOJETUPOBAHUS
IJIACTOBBIX CHCTEM, UYTO B CBOIO OYEPEAb CHOCOOCTBYET NOCTOBEPHOMY IMOJICUETY 3alacoB U

MPOTHO3Y 100buM Ha MecTopoxaeHusaX rpynn komnanniit AO HK «KazMymnaiil'azy.
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My6aukyemca e asmopckoli pedakyuu

MonyaHanuTMuecKnit meToz, oueHKU HeonpeaeneHHocTu aebura
CKBa)XMH B NJ1ACTaxX CO CTOXAaCTUUYECKOM NPOHULLAEMOCTbIO

N.A. Tanaykos?, [1.B. MocBAHCKNA?

IMoCKOBCKUI GU3UKO-TEXHUYECKUIN MHCTUTYT
ZNHCTUTYT PaAMOTEXHUKM U INEKTPOHMNKM UM. B.A. KoTenbHnkosa PAH

Appec ana ceasu: dimitrii.posvyanskii@gmail.com

Kniouesble cnoBa: NPOHMLAEMOCTb, NPOAYKTUBHOCTb CKBAXKUH, pa3paboTKa MecTopoXKAeHNN, Heonpeae/leHHOCTb
nebuTa ckBaXknH

[IpoHuniaeMocTh 3TO OJWH U3 KIIOYEBBIX MapaMeTpPoOB IUIACTa, OMPEACIISIONINMA
MPOAYKTUBHOCTh CKBRXKUH W JMHAMUKY MOKa3arened pa3zpaboTku. OHa OTIWYAETCSI BBICOKOM
MPOCTPAHCTBEHHOM M3MEHYUBOCTHIO, IOITOMY MOKET paccMaTpUBATHCS KakK CIydailHOEe MoJie,
OMHUCHIBAEMOE CTATHUCTUYECKUM pACHpPECICHHEM, CpPEIHUM 3HAUY€HHEM, AUCHEpCUed U
KOppeJsIMMOHHOM JiuHOM. Takas croxacTUdeckast pupo/ia MPOHUIIAEMOCTH MIPUBOJUT K TOMY,
YTO U MPOAYKTUBHOCTh CKBAXXHUH TAKXKE CTAHOBUTCSA CIy4yalHOW BEJIMYMHOM U OIIEHKA €€
CPEIHEro 3HAYEHUS M JUCTIEPCUU MMEET BaKHOE MPAKTHUUYECKOE 3HAYCHHUE MpU pa3padoTKe
MECTOPOKIECHUM.

Kak mpaBuno, s OLIEHKA HEOMPEACTICHHOCTH J1e0UTa CKBAXUH MPUMEHSETCS METOJ
MHOTOBAapUAHTHOTO YHUCJIEHHOTO TUJPOJAMHAMUYECKOTO MojenupoBaHus. OJHako ero
peanuzaius MOXeT MOTPeOOBaTh 3HAUUTEIIbHBIX BHIYUCIUTEIBHBIX PECYPCOB U BPEMEHHU.

B nacrosimeit pabote mpenniaraeTcs MojJyaHATUTUYECKUN METOJ| OIIEHKH HEOMNpPEeIeIEHHOCTH
nebuta, He TpeOyIOIMMI 3HAYUTENbHBIX BBIUMCIUTENIBHBIX 3aTpaT U 00ECleUHUBaIOIINIA
XOPONIYI0 TOYHOCTh PE3yJIbTaTOB.

[Ipu Manbix ¢uykryarusax nporunaemoctu (y < 0,5, rae Y — ko3QUIMEHT BapUalllH)
cpeaHee 3HadYeHUE Je0uTa M €ro JAUCHEPCUsT MOTYT OBITh MOJYYEHbl AHAIUTUYECKU C
UCIIOJIB30BAaHUEM METOJIOB Teopuu Bo3MmylleHuil. [lpu  BBICOKOW  HEOJHOPOAHOCTH
npoHunaeMoctu (y > 1) ¢uiabTpanus XKUAKOCTU pean3yeTcsl MPEUMYIIECTBEHHO MO Y3KUM

INPpOHHULACMBIM KaHallaM, a PaCIpCACICHUC I[€6I/IT3 CKBAKMHBI OIIMCBIBACTCA PaCHPCACIICHUEM
8
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ITyaccona. [{ns cratuctuku I[lyaccoHa xapakTepHa JIMHEWHAs: 3aBUCUMOCTh MEXKIY TUCIIEPCUEH
U CPEIHMM 3HAY€HUEM CJIy4YalHOM BeNUYUHBL. ITOT (PaKT TO3BOJAET TMOJYUYUTH
MOJTYyaHAIUTUYECKUE  BBIpOXKEHUs 11 JAWCHEpCUU  Je0uTta B YCIOBUSAX  CHIIBHOM
rE€TEPOreHHOCTH.

B oTHOcHUTENbHO y3KOM Juana3oHe 3HAYEHWH Y AucHepcusi Jae0uTa MOXKET OBITh
ONpEAEICHAa C MOMONIIBPIO YHUCICHHOM alMpOKCUMAIMU, YYUTHIBAIOLIECH €€ aCUMITOTUYECKHE
MOBEJICHHUE MPU MaJIbIX U OOJIBIINX 3HAYCHUSX Y.

Ha pspae npuMepoB NoOKa3aHO, 4YTO  TNOJYaHAJIUTHYECKass MOJAEIb  OLECHKHU
HEOIpPEEICHHOCTH JeOUTa CKBaXXUHBI JIEMOHCTPUPYET XOPOIIEee Corjacue ¢ pe3yiabTaTaMu
MHOTOBAapUAHTHOTO YHUCJIEHHOTO MojenupoBaHus. l[IpemnoxkeHHbIH MNOAX0A HE Tpedyer
3HAYUTENBHBIX BBIYUCIUTENBHBIX 3aTpaT M MOXET ObITh HCIOJIB30BAH ISl ONEPaTUBHOM

OIICHKH BEPOSITHOCTHBIX XapaKTEPUCTHUK JeOUTa MPOEKTUPYEMOM CKBAKUHBI.
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NMpumeHeHune conpaxkeHHoro 1D-3D reomexaHunyeckoro
MoAeIMPoBaHMUA NPU pa3paboTKe CNOXKHbIX KO/IJIEKTOPOB

E.B. Mpuwko?, KO.A. Mnockux?!, [1.B. Mantotnn?, O.B. Fpaues?, E.A. NorpebHoit?,
K.A. MaTtseeBa?

AO «UTnPTN», OF MAO «HK «PocHedTb»

Appec ana ceasu: ev_grishko@igirgi.rosneft.ru

Kniouesble cnosa: 1D 1 3D reomexaHMyecKas moaenb, aHOMa/IbHO BbICOKOe naacTosBoe aAasneHue (ABMA),
HenpoussoautTensHoe spems (HMB), ocnoxkHeHuA, noBblleHne 3dPEeKTUBHOCTM BypeHua, CONPOBOXKAEHUE BypeHun

AUYUMOBCKHE OTJIOKEHHS pacrojiokeHbl B 3anmagHodt CulOupu W OTHOCATCS K
He(TEera3oHOCHBIM 3ajIeKaM C OYEHb CIIOXKHBIM paclpe/ieieHueM KoJIeKTopoB. OHU 3ajeraror
Ha OONBIIMX TIyOMHAX, UMEIOT CJIOKHOE Te0JOTHMYECKOE CTPOEHUE, HUBKYI0 €CTECTBEHHYIO
MPOHUIIAEMOCTh M aHOMAJIbHO BBICOKOE IuiactoBoe maBiaenue (ABII). Jlus ocBoeHus
AYMMOBCKHUX OTJIOKEHUN HEOOXOIUMBI TOPU3OHTANIBHBIE CKBAKUHBI, TPUYEM TOPU30HTATbHBIN
Y4aCTOK JOJKEH ObITh OOJBIION IJWHBI, YTOOBl YBEIUYUTh 30HY KOHTAKTa CKBAXXUHBI U
3aJIeKHU, TAKKE HE0OX0MMO TPOBOAUTH THApopa3peIB maacta (I'PIT).

[Ipumenenne 1D wu 3D reoMexaHWYEeCKOTO MOJCIMPOBAHUS TIpU  pa3paboTKe
MECTOPOXKICHUN UMEET CBOIO crielinpuKy U orpannuenus. 1D monenupoBaHue 11e1ecoo0pa3Ho
MPUMEHITh HAa KPYIHBIX MECTOPOXKICHUSIX C OOJIBIIOW CEThIO OMOPHBIX CKBAXUH MpPU
JaTepAIbHON OJHOPOJIHOCTH 3AJIETAIOIINX MOPOJ. Pe3yIpTaTUBHOCTh TAKOTO MOJICIIMPOBAHUS U
JaTbHEUINEro COMPOBOXKICHUSI OYpEeHHsI BBICOKAs, MOXHO JOOUTHCS MOJHOTO HCKIIOYEHUS
HenpousBoauTenbHoro Bpemenu (HIIB) mo mnpuymHe reonoruyeckux OCIOXKHEHUM, HO
cymmapHoe cHikenue HIIB nanpsimyio 3aBuUCHUT OT 00beMOB MoaenupoBanus. [Ipu stom 3D
MOJICIMPOBAHUE BBITOJHO MPOBOAUTH HA CJOKHBIX MECTOPOXKACHUSX C BBICOKON CTEIEHBIO
JaTepAIbHON MU3MEHYMBOCTH, KOTOpAsl ONMPENECISAECT XapaKTeP PaClpeIesIeHUusT OCIOKHEHUN 1O
mwiomanu. [lpu 3ToM pacmmpsieTcss U COUCOK HCXOIHOM HH(pOpMAIUU, JJIs MOJEIUPOBAHUS
CTAHOBSTCST HEOOXOJIUMBI JaHHBIE CEMUCMUYECKOM WHBEPCUU WM (pallhualibHbIe TPEH/IBI,
KOTOPBIE HE BCET/IA €CTh B HAJTUYHH.

10
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B namHoli paboTe paccmaTpuBaeTcs MpuUMEHeHue compsibkeHHoro 1D u 3D
reOMEXaHUYECKOTr0 MOJICTUPOBAHUS B KOMILJIEKCE C COMPOBOXIECHUEM OYypeHHs B Mpejenax
M3y4aeMoro MECTOPOXKJIECHHUS C I1eJIbl0 MOBbIIEHUS 3(P(HEKTUBHOCTH CTPOUTEIHCTBA
MHTEPBAJIOB MO SKCIUTyaTallMoHHbIEe KOJOHHBI (DK) M XBOCTOBHKM MPOEKTHBIX CKBaXKUH B
QYMMOBCKHMX OTJIO)KE€HUAX. ONMCaHO MOCTpOCHUE akTyaidbHOW 1D reomexaHndeckod Monenu
JUTsl yTOYHEHHUS TPAJIMEHTOB TOPOBOTO JAAaBJIEHUS, TPAAUEHTOB 00pyienus, noraomeHus u ['PII
C ONTUMHU3AIMEN TPACKTOPUM CKBAaXUHbI W TIyOuWHBI mocagku Oammaka OK, a Takxke
BbhIOJTHEHUE 3D reoMeXxaHHM4YECKOT0 MOJCIMPOBAHUS B IpEJieiiaX BCErO0 MECTOPOXIACHUS IS
ydeTa TE€OJIOTUYECKOW HEOJHOPOAHOCTH, BBIABICHHS JIOKAJIbHBIX 30H C BO3MOXHOU
AHOMAIBHOCTHIO MEXAHUYECKUX CBOWCTB TOPHBIX MOPOJ U HANPSHKEHHOTO COCTOSHUS B HUX.
ITokazana »Bomrorusa pa3BuTus 3D TeoMeXaHMYECKOM MOJIEIM CO BPEMEHEM pa3padOoTKu
MECTOPOXKICHUSI 1 OOHOBJICHUE MOJIENIM Ha aKTyallbHbIE 3aMEephI JaBJEHUS, KEPHOBbIE JaHHBIE,
nannbie ['PII u rectoB Ha mpuemuctocts (LOT, FIT) u ap.

['eomexaHn4yeckoe MOJIETUPOBAHUE B KOMIUIEKCE C CONPOBOXKJICHUEM OypeHus
MO3BOJISIIOT MOJYYUTh KIIOUEBYIO HH(POpPMAIMIO, MO3BOJSIONIYI) MPUHUMATH PEIICHUS Ha
CTauu MPOEKTUPOBAHUS U OypeHUs CKBAXKWUH: ISl NPEAYNPEKIEHUS U, KaK CIEJACTBUE,
CHIDKEHUS PUCKOB aBapui, ocioxkHeHuil, HIIB B CIIO)KHBIX TOPHO-T€OJOTHYECKUX YCIOBHUSIX,
MOTEPh CTBOJOB M NEpeOypHMBaHUN HHTEPBAIIOB B CKBaXXMHAX; JJIsI BhIOOpa ONTHUMAJILHOIO
crioco0a 3akaHYMBaHUS CKBaXWH M Au3aiiHa ['PII nms mocTuXeHHs MPOEKTHBIX IeOUTOB; JJIS
BBIOOpA ONTUMAILHOU TPACKTOPUM CKBAXKHH.

B pabote Taxke mpejacraBieHa oOleHKA 3(P(OEKTUBHOCTH MPUMEHEHUS COMPSHKEHHOTO
1D-3D reomexaHWYECKOTO MOJCIMPOBAHUS U COMPOBOXKICHUS OYpEeHHS] TOPU30HTAIBHBIX
CKB&)XHH 110 BpeMeHU. OTMEYEH TPEHI CHUKECHUS KOJIMYECTBA T€OJOTHYECKUX OCITOXKHEHUM CO
BPEMEHEM HapsAy C TPEHAOM HAa VYBEJIWYECHUE JUIMHBI TOPU30HTAIBHBIX CKBAXKUH

COOTBCTCTBCHHO.
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AHanus ctabunbHOCTU PaboTbl HEPTAHOMN CKBAXKUHDI
B.C. JopmeHes!?

IPTY HedTH 1 raza (HNY) umenn N.M. TybKMHa

Appec ana ceasu: vladislav.dormenev@mail.ru

KntoueBble cnoBa: HeCTabu/ibHbIe PEXUMbI TEYEHMUSA, MPOOKOBbIN PEXKUM TEYEHWSA, KPMBAA BEPTMKANbHOIO Nogbema
(VLP), akcnnyaTauma HedTAHbIX CKBAYXKUH

ObecrieueHrne CTaOUIBLHOCTU PaOOThl HEPTIHBIX CKBAXWH SIBISETCS BaXXHBIM aCIEKTOM
3 PeKTUBHON HKCIUTyaTalli MecTOpoxkJaeHuil. Ha mnpakTuke sKCIUlyaTallMOHHBIE YCIOBUSA
JUHAMHYECKA U3MEHSAIOTCA, 4YTO NPUBOAUT K (HOPMUPOBAHUIO HECTAOMIBHBIX PEXKUMOB
TEUEHHUsI B CTBOJIE CKBaKUHBI. OTHUM M3 HaOOJIee XapaKTEPHBIX SIBISETCS MPOOKOBBIN PEKUM
TEUEHHUSI, COMPOBOXKIAIOUIUNACS NHUKINYECKUMHU KOJEOaHUsIMH Je0uTa M HAKOIUJICHUEM
KUJKOCTHU B CTBOJIE CKBa)XUHBI. Takue SBJICHUS CYIIECTBEHHO CHIDKAIOT 3()PEKTUBHOCTH
AKCIUTyaTaluu U TPEOYIOT KOPPEKTHOM OIEHKHU YCIOBUI TEUEHUS.

Jima aHanu3a TOBEAECHUS CKBAXKUHBI TPAAUIIMOHHO MCIIOJB3YETCS METOJ Y3JIOBOTO
aHalIM3a, IPEANOJIAralollUui pa3aesIbHOE PAaCcCMOTPEHUE IPUTOKA M3 IUlacTa U OTTOKAa Ha
noBepxHOCTh. KpuBas BepTukaibHoro mnoabema (VLP) yuuThiBaeT cymMapHble NOTEpU
JABIICHUSI, BKJIOYAIONIUME THAPOCTATUYECKYI0 COCTABJISIONIYIO (OOYCIOBICHHYIO BBICOTOM
MoAbEMA UM IMJIOTHOCTBIO KUIKOCTHOTO CTOJI0A), MOTEpU HA TPEHHE (3aBUCAIINE OT CKOPOCTHU
MOTOKA, IIEPOXOBATOCTU CTEHOK, AMaMETpa KOJOHHBI), a TAKKE JIOKATbHBIE COMPOTUBIICHHUS.

®opma VLP-kpuBoi, kak npaBuio, umeeT J-o0pa3Hblil XapakTep ¢ TOYKOW MUHUMYyMA,
paznensioniel 30Hbl TOMUHUPOBAHUSI TPABUTALIMOHHBIX W (PPUKIMOHHBIX MOTEPh. B maHHOM
paboTe u3yuyeHbl (HAKTOPHI, BIMSIONINE HA YCTOMUYMBOCTH PAa0OTHI CKBAXKHHBI C (POKYCOM Ha
HucxoAsuui yaactok VLP-kpuBo#, kKak MHIUKATOPA BO3MOXHBIX HECTAOUIBHBIX PEKHUMOB.

B pamkax paGoThl BBINIOJTHEHO YKCICHHOE MOjelupoBaHue moBefeHus VLP-kpuBoil npu

U3MEHEHUH CIEQYIONUX MapamMeTpoB: OOBOJHEHHOCTH MPOAYKIHUH; Ta30BOro (¢akTopa;
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IraMeTpa HACOCHO-KOMIIPECCOPHBIX TpyO; JuameTrpa IITylLepa; MapaMeTpoB pabOTHI
ANEKTPOIEHTPOOEIKHOTO HAcoca.

Pe3ynbraThl uccienoBaHus MO3BOJIIOT CHOPMYIUPOBATH MPAKTHIECKUE PEKOMEHIAITNN
o o100py 000PYIOBAHUS U YCIOBHI IKCILTyaTAIMK IS TOAIePKAHUS CTAOMIHHOTO PEeKUMa
TEUYEHUS U TOBBIMICHUS d(PPEKTUBHOCTH PAOOTHI CKBAXKUHBI. [loTydeHHBIE BEIBOABI MOTYT OBITH

HCIIOJIB30BAHBI ITPH IPOCKTUPOBAHUN U OIITUMHU3AINHN SKCILTYyaTallun HC(I)TSIHBIX CKBa>XHUH.
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My6aukyemca 8 asmopckoll pedakyuu

Lndposusaumnsa npoueccos cbopa un aHanau3a gaHHbIX O NN1aCTOBbIX
dnonpgax: oT TPAAULMUOHHBIX METOAO0B K COBPEMEHHbIM peLleHUuAm

H.K. Qykecosal K.M. KyHxapukosa?

ITOO «KMT UHMKUHMPUHTY, dunman «KasHUMWmyHaras»

Appec ana ceasu: N.Dukessova@kmge.kz

Kntouesble cnoBa: undposoit moaynb «Mnactosble paromab», MHGOPMALMOHHbIE 6a3bl AAHHbIX, KOHTPO/b
noctoBepHocTM PVT aaHHbIX, pU3MKo-xumundyeckme ceolictea (OXC)

Hacrosimast pabotra mnocBdiieHa pa3zpaboTke HUGPOBOrO HHCTPYMEHTA — MOMIYJIA
«IInactoBeie (atOUb», OPUEHTUPOBAHHOTO HA aBTOMATHU3AIIMIO MPOIIECCOB cOOpa, aHAIHM3a U
MHTEpIpeTallui JaHHBIX O IIacToBbIX ¢umonaax. IlpeninoxkeHHoe pelleHue MO3BOJISET
CYIIECTBEHHO COKpAaTUTh BpeMs Ha o00paboTky wuHdopManuu, obOecnedrBaeT KOHTPOIb
KauecTBa IMapaMeTpOB, aBTOMATHUYECKYIO TEHEpAlMI0 OTYETHBIX MAaTepHUalioB (BKJIOYas
TaOnMuIbl, TpaQuKU U KapThl), a Takxke (POpMHUpPOBAHHE BXOAHBIX MAHHBIX JJISI MPOEKTHOU
nokyMentanuu U PVT-monenupoBanusa. Pa3zpabGotanHbiii Monyib yKe BHEAPEH B TPYIIIe
komnannii AO HK «KazMymnail a3».

Pazpabotka u cozmanume wmonyns «llmactoBbie (¢mrouabl» and  BO3MOXKHOCTD
chopMupoBaTh €aUHYI0 HUPPOBYIO IuiaThOpMy, MPETHAZHAYEHHYIO U YIOPSIOYMBAHUS,
aHajgu3a W HaBSIAHOTO TPEACTaBICHMUS JaHHBIX O CBOMCTBax IUJIACTOBBIX (DIIIOUIOB.
Bueapennsie (QpyHKIMOHAIBbHBIE PELICHUSI MO3BOJSIOT aBTOMATHU3UPOBATh ATAllbl 3arpy3KH,
00pabOTKH, COMOCTABIEHUS U SKCIOPTa HH(GOPMAIIUU, YTO CYIIIECTBEHHO CHUXKAET BPEMEHHbIE
U PECYpCHbIE 3aTpaThl, UCKIIOYAET OIIUOKHU, CBS3aHHBIE C YEJIOBEUECKUM (akTopom, U
MOBHIIIAET KAY€CTBO UHTEPIpETAIUU (DIIOUAATBHBIX TAPAMETPOB.

Bcerpoennsie  anroputmbl  IUGPOBOTO  aHalu3a TMO3BOJAIOT BBIABIATE PVT-pernonsi,
YCTaHaBJIMBATh 3aKOHOMEPHOCTH HW3MEHEHMs] CBOMCTB HE(pTH U Ta3a, a TakKe MPOBEPATH

COTrJIaCOBAaHHOCTD JaHHBIX, ITOJTYUYCHHBIX U3 PA3JIMYHbIX HCTOYHHUKOB.
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ABTOMAaTH3UpOBAaHHAS  CHCTEMa yIpaBlieHWs 0Oa3aMWd  JTaHHBIX  TPEIOCTABISET
MOJI30BATEISIM BO3MOXKHOCTh IEHTPAIM30BAHHOTO J0CTyma K WHGOpMaIuu ¢ (QyHKIUIMU
pEeIaKTUPOBaHUS, GUIBTPALIMH U SKCIIOPTA TaHHBIX B pa3INYHbIC OPMATHI.

PeanuzoBanHble B MOAyJe YHUMUIMPOBAHHBIE W CTAaHIAPTU3UPOBAHHBIC METOJIBI
00pabOTKH JAHHBIX CIIOCOOCTBYIOT MOBBIIIEHUIO IOCTOBEPHOCTH PACUE€TOB, HEOOXOIUMBIX JIJIs
ompenesieHus:  3amacoB, co3gaHus PVT-mMozeneitT W mpOEKTUpPOBaHMS — pa3pabOTKU
MectopoxxkaeHuil. Takum o0pazom, monynb «llmactoBbie Gdmonas»y mnpeacTaBisier coOou

3 PeKTUBHBIN HHCTPYMEHT HUPPOBOM TpaHCchopMaluu B HETEra30BOM OTpaciu.
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fM6puaHbie mogenu B npoueccax MoaennpoBaHUa naacTa

H.A. 3bipsaHos?, H.C. Mapkos?, E.B. OauH3
'HayyHo-06pa3oBaTenbHbI LeHTP «lasnpomHedTs — CMBIY»
2000 «HEOPA»

3HayuyHo-TexHuyecknin LleHTp «Masnpom HedTU»

Appec ana ceasu: Zyryanov.NA@contractor.gazpromneft.ru

KntoueBble cnoBa: MoaennpoBaHue naacta, rmbpuaHbie mogenn, MalmHHoe obyyeHue,
WUCKYCCTBEHHbIN MHTennekt (UN)

MopaenupoBanue IiacTa ¢ HEOOXOJUMBIMU TapaMeTpaMH - TPYAOEMKas 3ajada, C
MHO>ECTBOM TMPOOJIEMHBIX 30H, BBICOKOW HEOMPENENEHHOCThI0 U HEJOCTaTKOM pealbHbIX
JAHHBIX O Tpoleccax Ha OonbioN royouHe. B ycnoBusix neduiura JaHHBIX MOAABISIONICE
OOJIBIIUHCTBO COBPEMEHHBIX METOJIOB MAIIMHHOTO oOyueHus (Hampumep,
r1y0OKHe/KOHBOJIOIMOHHBIE/PEKYPPEHTHBIE HEUPOHHBIE CETH) HE O00JaJaloT JOCTATOYHOM
YCTOMYMBOCTBIO U HE JIal0T HUKAKUX TapaHTUU CXOJUMOCTU. B 3TOM KOHTEKCTE MAIIMHHOE
oOyuenue Ha ocHoBe ¢uzuku PIML (Physics-Informed Machine Learning) npexacraBisier
co00l JTOCTaTOYHO TUOKUN W MEPCIEKTUBHBIM HMHCTPYMEHT Uil MOACIHPOBAHUS CIOXKHBIX
nporteccoB. PIML mo3BosisieT uHTerpupoBaTh (QU3MYECKHE 3aKOHBI B HEHPOCETEBBIE MOICIH,
YTO MOBBIIIAET TOYHOCTH MOJEIUPOBAHUS U MTO3BOJISIET PaOOTATh C OrPAHUYCHHBIMU JTAHHBIMH.
Taxke Takue MOJENM HA3bIBAIOTCA TUOPUIAHBIMHU, TaK KaK B HMX OCHOBE JIEKAT METOJbI
uckycctBeHHoro unremiekra (W), ucnone3yronme Qu3nKy NpoONECcCOB WIM YUYUTHIBAIOIINE
CBOMCTBA (PM3UUYECKHUX TTOJICH.

B nanHoli paboTe paccmaTpuBaeTcsl MOJXOJ, CBS3BIBAIOIIMK JBEe (yHIaMEHTAIbHBIC
KOHIIETII[MU: COBPEMEHHBIX YHUCJIEHHBIX pellaTeiel U HCKYCCTBEHHOTO WHTEIJIEKTa, MJIs
MOJIYYEHUs] HOBOWM METOJOJIOTMM oOOnanampomei Oosbliel THOKOCThIO U CKOPOCTBIO, YEM

CUMYJIATOPBI.
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ABTOpaMH OIKUCAaHBl UCIOJb3yeMble TexHosoruu rudpugnoro WU, dusuyeckue
MH(GOPMUPOBAHHBIE HEUPOHHBIE CETU M HEMPOHHBIE OIEPATOPHI.
N3noxeHnbl 3amadm, pemiaeMble TPM MOJCIUPOBAHWU IIIacTa, (UIbTpAlMd B ILIACTE,
ra3oHe(TSIHOTO0 KOHTAKTA.

[IpuBeneHbI MpUMEPHI TPUMEHEHUS MOJEIEN U PE3YJIbTATHI.
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YK 622.276.1/.4.04 © M.A. KabaTtoBa, 2025
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ConpoBoaeHue NPoeKTa 0CBOeHNA HOBOro MOPCKOro
MmectTopoXaeHna Ha oOCHoBe UHTerpauumm sKCnepTHbiX OLEHOK U 6a3bl
3HaHUN B reonoro-texHonorm4yeCcKkyro mogeinb

M.A. KabaTosal

1000 «/TYKON-UHKUHUPUHT»

Appec ana ceasu: Mariya.Kabatova@|ukoil.com

Kntouesble cnoBa: MOPCKME MECTOPONXKAEHUSA, TMAPOAMHAMUUYECKOE MOAENMPOBaAHMUE, KO3PDULMEHT BbITECHEHNUA,
oTHocUTeNbHble da3osble npoHuuaemocty (OPI), sakcnepTHble oueHKK, 6asa 3HaHWUI

Mopckue MeCTOPOXKIECHUSA, Kak IMPaBUIIO, H3YYEHBl PEAKOM CETKOW IMOHUCKOBO-
OLICHOYHBIX M Pa3BEJOYHBIX CKBaXHWH. [I03TOMYy HMX OCBOEHHE CIOXKHOE U JOPOTOCTOSAIIECE.
HeornpeneneHHOCTh re0IOrHYecKuX napamMeTpoB U TEXHOJIOTUUYECKUX XApAKTEPUCTUK TpeOyeT
rUOKOr0 MOJX0/1a K YIPABICHUIO MPOEKTOM. JKCIEPTHBIE OLICHKU MO3BOJISIIOT YYECTh IIUPOKUMA
Kpyr (akTOB O T€OJIOTMU M pa3paboTKe MECTOPOKICHHI-aHAJIOrOB MPU HPOCKTUPOBAHUU
OCBOCHHMSI MECTOPOKJICHUS, YTO IOBBIIIAET TOYHOCTH IPOTHO3UPOBAHUS TEXHOJIOTHYECKHUX
nokaszarenen pa3paboTku Ha mojaenu. Pacmmpenue 6a3bl 3HAHUUN SIBIISIETCS OCHOBAHHUEM JIJIS
aKTyalli3aluu reoyioro-rexnojorunueckoit moaenu (I'TM).

3anexb yrieBoJOpOAOB, MpuypoueHHas K otioxkeHusaMm rmiacta Klh-1I uzyuena omnoi
ckBaxnHOM. Ilo pe3ynpTaram TUAPOAMHAMHYECKOTO KapoTa)Xka CKBaXMHA BCKpbLIA
razoHeTssHOM KOHTaKkT. IIpuM uCHBITAHMM CKBaXXWHBI B KOJIOHHE TMOJYy4YeH MPUTOK
He()Tera3oKoHJIEHCaTHOH cMecH ¢ ra3oBbIM (akTopoM 1398.6 M /M>. KepH He or6upancs, uTo
CO3/1aJI0 HEOTPEJIEICHHOCTh B OLICHKE (DUIIbTPAIIMOHHBIX XapaKTepUCTHK. BTopas ckBakuHa,
poOypeHHasl B KpbUIe CTPYKTYPhI, HE BCKpPbLIA KOJUIEKTOP B 0TioXKeHusix miacta K1lh-II.
Ucxoanas I'TM 3anexu K1h-II Obuta mocTpoeHa Ha OCHOBE CTPYKTYPHBIX MOBEPXHOCTEH MO
pe3yiibTaTaM HMHTEPHpPETAIUU JaHHBIX CEUCMOpa3BEIKU METOJAOM OOIIeill rmyOMHHON TOYKH
(MOI'T) 3D u pesynbratoB unrepnperanuu gaHHbix ['MC. JIunus 3aMelieHus: KoJUIEKTopa
ObLJIa TPOBEJICHA YCIOBHO OJMXKE KO BTOPOM CKBa)KMHE B KpbLIE CTPYKTYphl. Takum oOpazom,

OOBEKT TMpEACTaBIsIeT CcOOOM IUIACTOBYI) CBOJOBYIO JIUTOJOTHYECKH SKPAHUPOBAHHYIO
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ra3oHe(TSHYIO 3alle’Kb C HEOOJBIIONW Ta30BOM IIankoi, 00bemM KoTopoil coctaBiseT 12 % ot
o0OBbeMa 3aJIexkHu.

JIns yTouHEeHUs 3amacoB ra3oHeTSIHOW 3aJI€KU BBINOJIHEHA ceiicMUYecKass UHBEPCUS U
MPOTHO3 KOJUIEKTOpPCKUX CcBOMCTB mmacta Klh-II. 9To mo3Boiauno yTOYHUTH pacnpeniesieHue
(UIBTPAIMOHHO-EMKOCTHBIX CBOMCTB MO IUIomaau u paspedy miacta B ['TM. C nomoribio
AKCHEPTHBIX OLEHOK OBUIM YTOYHEHBl 3aBUCHUMOCTh MPOHUIIAEMOCTH OT TOPUCTOCTH,
Kod(pduiieHTa BBITECHEHHUS, OTHOCUTEIBHBIX (DA30BBIX MPOHUIIAEMOCTEH, yiIydlleHa
HacTpoOMKa TMAPOAMHAMUYECKUX ucciaenoBannil. C y4eToM OmbITa MOJCIUPOBAHUS Pa3pabOTKU
MOPCKHX MECTOPOXIACHUM pernoHa, B I TM ydTeHbl CBOMCTBA MOPOJ, HE COJEpPKALIUX
MPOMBIILJICHHBIE 3anackl HEPTU, HO OOECMEUUBAIOIINX THUIPOJAUHAMUYECKYIO MPOBOJUMOCTD
(«HEKOJIJIEKTOPOBY ).

BrinonHeHn ¢gakTopHbIN aHAINU3 BIUSHUS 3HAHUW M XapaKTEPUCTUK 0OBEKTOB-aHAJIOTOB,
MNPUBIEUEHHBIX Mg akTyanu3auun ['TM, Ha NOpOrHO3 TEXHOJIOTUYECKUX IOKa3zaTeseu
pa3paboOTKH.

[TokazaHo, 4TO BBHIOpaHHBIN /1711 00OCHOBAHUS ApaMETPOB 3aJIEKU OOBEKT MOXKET ObITh
WCIIOJB30BaH B KAayeCTBE aHajgora npu OOOCHOBAaHWUU (UIBTPALIMOHHBIX XapPaKTEPUCTHUK
3aJIeKU, HO HE SIBJISIETCSl aHAJIOTOM [0 T€OMETPUUECKUM XapakTtepucTtukam. [loaToMy mporHos
TEXHOJIOTHYECKHUX ToKa3aTeseld pa3padboTku no 3anexu Klh u BeiOpaHHOMY 00BEKTY-aHaIOTy

1o GUIBTPALIMOHHBIM CBOMCTBAM CYIIECTBEHHO OTINYAIOTCS.
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MeTtoauka mHOrosapmatMBHoro moaenmposaHua tTpewuH NPl c
3aMEeHOM YacTU NPONaHTa Ha KBapL,EeBbIX NeCoK

A.N. KopHes!

IToMCKM1 NOANTEXHUYECKUI YHUBEPCUTET

Appec ana ceasu: alexkorn99@inbox.ru

KntoueBble cnosa: rugpasanyeckuii paspols naacta (FPM), rmgpoamHammyeckoe mogenvposaHnue (FTAM), KBapueBblii
necok

B ycrnoBusix ucTouieHus TpaJAUIIMOHHBIX 3aMacoB YTJIEBOJOPOJIOB M HEOOXOJIUMOCTH
MOBBIIEHUS 3(P(EKTUBHOCTH JOOBIYM C MOMOIIBIO TEXHOJOTUM THUJIPABIMYECKOTO pa3pbiBa
mnacta (['PIT), TpebyeTcss mpuMeHEHUE YUCIEHHOTO THUIPOAMHAMUYECKOTO MOJEIUPOBAHUS
('IM) nnst TOYHOTO MPOTHO3WpOBaHUs MoBeneHus ¢aonaa B monaenu ¢ tpemuno ['PIT u
noAdopa Jdydllleld reOMETPUU TPEUIUHBI J1JI MOBBIIICHUS TPOIYKTUBHOCTU PA0OThI CKBAKUHBI C
YYETOM aKTyaJbHbIX T€0JOTUYECKUX YCIOBUA U HEOJHOPOJHOCTH IIacToB. bnaromaps
IIPUMEHEHUIO CIIELUAIIBHBIX POrpaMMHBIX cuMyisaTopoB I PII nmpousBoauTcs pacyer ausaiiHa
TPEUIUHBI, Yallle BCETO OCHOBHBIM KPUTEpPUEM OTOOpa TOM BapHaHTa CTAHOBUTCS IMOJYAJIUHA
TpeuHbl Xf (OpU YCIOBUM OTCYTCTBUS PHUCKOB mpopbiBa B BoaoHedpTsiHoM (BHK) u
razoneTsiHod (['HK) xoHTakThl MO BbICOTE TpeuiuHbl). C yBeIMUYEHUEM MOMYJIUHBI Xf UJIET
MOAKIIIOUeHUE OOJIbIlIe 30HBI MPOAYKTUBHOro miacta B ['JIM u moBblieHHE 00BIYH
ckBaxuHsbl nnocie ['PII.

OnHako Ha CEroIHSIIHUN JA€Hb TexHosiormdyeckoe paszsutue ['PII m maccoBoe ero
UCIIOJb30BaHuEe B POocCUU CBOJIUTCS K MOUCKY ONTHUMAJIbHBIX METOJOB CHUXEHHUS 3aTpaT Ha
MPOBEICHUS TAHHOM OIepalvi U COXPAHEHUIO WU MOBBIIEHUIO ee dddextuBHOCTH. OHOM U3
paccMaTpUBaeMbIX  TEXHOJIOTUH SBJISIETCS 3aMEHbl YacTU KEpPaMUYECKOro IMpOoMaHTa Ha
KBapleBbld necok. OCHOBHbBIE MPEUMYIIECTBA MPUMEHEHUs KBapIEBOrO MECKa: CTOMMOCTH
KBapLeBOro necka Ha 25-35 % Huxke Kepamuku; KoppekTHas ontumu3zanus auszaiHa ['PII ¢

IICCKOM COXpaHACT IIPHUPOCT I[O6I)I‘II/I; MMOABJICHUC JIOIIOJIHUTCIBHOIO HWHCTPYMCHT BbIBOA
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N00BIBAEMOTO y4YacTKa B PEHTA0ENbHYIO0 30HY; YBEIWYEHHE UYKCIIa YCHEIIHBIX BBEJICHHBIX B
pa3palboTKy HeTera3oBbIX OOBEKTOB.

B nanpHeitiiem paHHas MeTOAMKAa TpeOyeT TOMOJHUTEIBHOM MPOBEPKU TpPAHMUII
MPUMEHUMOCTH TPHU BapbUPOBAHWU pa3IMYHBIMU TMapaMmerpamu kak mo yactu ['PII (macca
MpONaHTa, IIMPUHA BJIaBIMBAHUS MIPOIMAHTA, KpUTUUYECKAsi KOHIIEHTpAIUs MPONaHTa U T.1.), TaK
u o yactu ['/IM (mpoHUIIaeMoCTh I1acTa, Jerpajaiusi TPEHIMHbI, T€0JI0r0-reOMEXaHNUYEeCKUe
cBoiicTBa 00bekTa U T.4.). [loMrmo 3TOro0, OyAET MPOBOAUTHCS MACIITAOMPOBAHHUE C IIEIBIO
OIICHKH SKOHOMHYECKOT0 MOTEHIIMala UCMOJIb30BAaHUS TAHHOTO MHCTPYMEHTA Ha Pa3IU4HBIX

MCCTOPOXKACHUAX U YHIAaCTKax.
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PacueTt noKanusaumm TeKywmx ussseKaemblix 3anacos HepTn U oxsaTa
BbiTecCHeHMem Ha IAM ¢ guHamunuyeckumu OPI

C.B. KoctioueHko?!, C.A. Beaukononbckuin!, N.U. 3apunos?
1000 «TiomeHCKMIM HedTAHOM HayuHbIN LeHTp», O MAO «HK «PocHedTb»

Appec ana ceasu: SVKostyuchenko@tnnc.rosneft.ru

KntoueBble cnosa: rugpoanHaMmmnyecKkmne mogenmu 3anexem HEd)TVI, OTKNOHEHMA OT 3aKoHa [apcu, AMHammnyeckmne
OTHOCUTE/NIbHbIE ¢a3OBbIe NPOHNUAEeMOCTHN, MHTEPNONALUNA OTHOCUTE/IbHbIX ¢a3OBbIX I'IpOHVILI,EEMOCTEI‘;I, TEKyUJ,MVI
KOQd)d)MLl,VIEHT OXBaTa BblITeECHEHNEM, /IOKA/IU3aUNA N3BJIEKaeMbIX 3aNaCcoB He¢TM

M3BecTHO, YTO 3HAUMTENbHAs JOJs 3amacoB HE(PTH IUTENBHO pa3padaThbIBAEMbIX
MECTOPOXKJICHUI MOXKET OBITh COCPEIOTOUEHA B CIA00IPEHUPYEMBIX U HEBBIPAOOTAHHBIX 30HAX
3anexent. IloaToMy ofHAa ©3 aKTyallbHBIX 3a7ad MOHHMTOPUHTa pa3pabOTKH HEPTIHBIX
MECTOPOXKJICHUI — 3TO pacueT JIOKAIN3alui TEKYIUX U3BJIEKAEMBIX 3aMacoB U 1IETMKOB HEDTH
U MOCTPOCHHE COOTBETCTBYIONIMX KapT. JTa 3ajiaya akTyajdbHa Ha JII0OOW cTaauu pa3paboTKu
MECTOPOKICHUH.

TpaauuMOHHBIE TUAPOAUHAMHUYECKHE MOAECNIN HEPTAHBIX 3ajieked, OCHOBAaHHBIE Ha
nuHeHoM 3akoHe uubTpauuun [apcu, Hed(pGdEKTUBHBI sl peUIeHUs 3aJad pacyera
JIPEHUPYEMbIX U HEAPEHUPYEMBIX 3a1lacoB HE()TU U PELICHUS IPYTUX 3a/1a4.

OpauH 13 cnocoO0B pacUIMPEHUs BO3MOXHOCTEW HU(PPOBBIX THAPOIUHAMUYECKUX MOJENeH
- 3TO MEPEeXo]l OT CTATUYECKUX K JUHAMUYECKUM OTHOCHUTENIbHBIM (PA30BBIM MPOHUIIAEMOCTSIM
(O®II). IunamudeckuMu B JaHHOW pabore HazpiBatoTcs Takue O®DII, dopma u KoHIEBBIE
TOUYKHU KOTOPBIX 3aBUCST HE TOJIHKO OT HACBIIIEHHOCTEH (DIronaaMu U UCTOPUM HACHIIIEHUS, HO
U OoT ckopocter unbrparuu GIOUI0B (0T KaMMUIIPHBIX 4YuceNl). MHOTOYHCICHHBIC
(UIbTpalMOHHBIE SKCIEPUMEHTHl Ha 00pa3liaXx KepHa MOJATBEPKIAIOT ATy <«JAMHAMUYHOCTHY
O®II. B rugpoarHamudeckux cumyistopax auHamuueckue ODII moryT ObITh peann3oBaHbl,
Hanpumep, TpuMeHeHneM onunil narepnoaanuun OPII.

B noxnane mokazan mpumep 3D uudpoBoil THAPOAMHAMHUYECKOM MOJENU C Ta30BOU

[IANKOM, 3aKOHTYPHOM U MOJCTUJIAIOIIECH BOJON M CUCTEMOU NOOBIBAIOIIMX U HArHETATEIbHbIX

22



Te3nchbl [OK1a40B MEXKAYHaPOAHON Hay4HO-NPaKTUUYECKON KOHbEPEHLMM
«MaTemaTuyeckoe MoaenMpoBaHUe U KOMMNbIOTEPHbIE TEXHOJIONUM B NpoLeccax pa3paboTKu MeCTOPOXAEHUN»

CKBakuH. Jl7g »TOM Mozaenu moka3zaH mpuHUUN 3agaHus auHamuueckux O®II, mpuBeneHsl
pe3yJbTaThl PAcyeTOB JIOKAIM3AlUM HEAPEHUPYEMBbIX 3alacoB, ILEIUKOB HEPTH U OpPyTrHUx
apameTpoB.

Ha ocHOBaHMM MOJIyd4EHHBIX PE3yJIbTATOB aBTOPHI JEIAIOT BBIBOJA O I€I€CO00pa3HOCTH
npuMeneHus: quHamudeckux O®II B mpakTvike MOJEIUPOBAHUS JIJIsl pacyeTa JPEHUPYEMBIX U
HEJIPEHUPYEMBIX 3amacoB He(TH, pacyeTa IEIMKOB HEPTU U TeKylIero kKoddduilnenta oxpara
BBITECHEHUEM 3amacoB He(MTH, JJIsl YCTAaHOBJICHUS 3aBUCUMOCTEN KO3(P(PUIIEHTOB U3BIICYEHUS
He(TU OT IJIOTHOCTH CETOK CKBAXXUH, a TaKke sl pacyeToB 3(PEKTUBHOCTU 3aBOAHEHUIA:

O4aroBbIX, HCCTAIIMOHAPHBIX U HUKINYCCKHX.
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MeTtoguka pacueta o6vema akBudepa nytem peLieHmsa
obpaTHOI rnapoanHamuyecKomn 3agaum

M.A. Nlyuko?!, N.A. BuHorpagos?

INAO «lasnpom HedpTb»

Appec ana ceasu: luchkom@bk.ru, vinogradovl.a@yandex.ru

Kniouesble cnoBa: akeudep, KoapPMUNEHT NPOAYKTUBHOCTHU, CHUMAEMOCTb, METOAbI NPUBAMKEHHOTO BbluncaeHua, W
dyHKUMKM NlambepTa

OueHKH TepeToKa >KUJIKOCTH M3 BOJIOHOCHOTO Topu3oHTa (akBudepa) BakHA s
TOYHOTO  MPOTHO3UPOBAaHMS  pabOThl  HePTAHBIX  MecTopoxaeHud.  CyliecTBYIOIINE
TUAPOJMHAMUYECKHE MOJIETU TpeOyIOT 3HAYUTEIBLHOIO KOJWYECTBa BXOJHOM MH(MOpMalUKU U
BPEMEHH pacydeTa, UYTO MOXET OTpaHMYMBATh UX MpPUMEHEHHUE. B naHHON paboTe mpeasioxkeHa
albTEpHATUBHAS METOJMKA, OCHOBAaHHAsl Ha YPaBHEHUH CKUMAeMOCTH U Mojienin DelkToBUYA.
B cratbe mnpoaHanu3upoBaHbl CyllecTByrolue wmonaenu aksuedepa: mozpens Iluntuyca,
Kaprep-Tpeticu, ®@eliTkoBuY. BbijeneHne orpaHMYeHU HAKJIaIbIBAEMbIE HA pa3HbIE MOJEIH,
BRIOOp Hamboyiee TMOAXOAAIICH s  JanbHeWmield paboTel. BbIgeneHsl  CHCTEMBI
mudpepeHnanbHbIX YPaBHEHHH, CBSI3bIBAIOIIUX M3MEHEHHE JaBJCHUS B IUIacTe U akBUdepe,
CXKUMAEeMOCTh CHUCTEMBbl U TEpPEeTOK KUIAKOCTU. PemieHa cucteMbl nuddepeHnnalbHbIX
ypaBHEHHI MpU TMOMOIIM YHUCICHHBIX MeTonoB (Dinepa, Pynre—Kyrttol 4-ro mopsaka u
Anamca) 1 aHaTUTUYECKOTO MOJIX0/1a.

YucneHHble METOABI AT 3HA4YUTENbHYIO mnorpemHocts (30—-80 %) pesynbTartos,
3aHUMAIOT OOJIBIIE BPEMEHU Ha peau3alyio, BBUJY WUTEPALMOHHOTO MPOIECcca, OJIHAKO HE
MMEIOT SIBHBIX OrpaHUYEHUU HaA UCIOJb30BaHUE. AHAIUTUYECKHI METOJ HE UMeeT
MOTPEIIHOCTH, CKOPOCTh BBIMOJHEHUS PACYETOB BBIIIE, OJHAKO CYIIECTBYIOT TPaHUIIBI

IMPUMCHUMOCTHU MCTO/JId, KOTOPLIC HAAO YUYHUTHIBATh.
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ANTOPUTM OLUEHKU A06bIYHOro NOTEHLMANA CKBAXKUHDI
npu nepesoae Ha BbilueneXxalimue ropusoHTbI
B YCN0BUAX HeJ0CTaTKa reopusnuyeckon MHpopmauum

B.A. MonaHckuin!, E.B. FOaun?, A.10. Catocapes?, [.C. Bopobbes!
INAO «lasnpom HedpTb»

Appec ana ceasu: vlad.pol.alexx@gmail.com

KnioueBble ci0Ba: nepeBos Ha BbillenexKalimin ropmnsoHT (MBJIT), pesynbTaTbl UHTEpPRpeTaumm reopusnyecknx
uccnenoBaHuii ckBaxuH (PUTNC), kapta HedTeHaCbIWEHHbIX TOALWMH, NOTeHUMan A06bIUYM

JInsi MHOTOIJIACTOBBIX MECTOPOXKACHUM Ha MO3AHUX CTagusiX pa3pabOTKu MEPEeBOA
no0bIYM  CKBaXMHBI Ha  Bbimenexamuit  ropuzont (IIBJIY) saBnsiercs onHod U3
JOTIOJIHUTENIBHBIX ~ ONUUA  mpu  (POPMUPOBAHUU  MPOTPAMMBI  T€OJOTO-TEXHUUYECKUX
meponpusituii (I'TM). Ilpu kputrdeckoM pocte 0OBOJJHEHHOCTH TEKYILEro IiacTa, Iepexo/l Ha
Ipyroil OoOBEKT MO3BOJIIET BOBJEYb B pa3pabOTKy AOMOJHUTENbHbIE 3amackl 0e3 OypeHus
HOBOT'O CTBOJIA U MPOJUIUTH CPOK IKCILTyaTAUH CKBAXKUHBI.

CranmapTHas mpolienypa MOMCKA KaHIWJATOB Ha TMEPEBOJ 3aKIIOYAeTCs B aHAIIN3E
pe3yJbTaToOB MHTEpIpeTanun reopusnueckux uccienoBaHuii ckpaxud (PUI'MC), BeisiBneHun
MEPCIEKTUBHBIX HE(PTEHACHIIIEHHBIX WHTEPBAJIOB, & TAKXKE OLIEHKE IUIACTOBOTO IABJICHUS U
CTEMEHU BBIPAOOTKHU 3amacoB IIEJIEBOTO IUIacTa. B yCIOBUAX MECTOPOXKIACHUU C OOJBIIUM
dboungom ckBaxkuH mnpu orcyrctBuu PUI'MC (Hanpumep, Ha TPaH3UTHBIX TOPU30HTATBHBIX
CTBOJIAX WJIM MpU omnOKax B 0a3ax JaHHBIX), 100braHOM noTeHuan ot [IBJII" ayist HekoTophix
CKBaXXUH MOXET OBITh HE YUTEH B paMKaxX CTaHJIapTHOM MpOIeAYphI aHATU3A.

J1ns1 BBISIBJICHUS TaKUX KaHAWAATOB, CIIEHMAIINCTAM HY>KHO BPYUYHYIO IPOBOJAUTH OLIEHKY
KaXIOW CKBaXUHBI, YTO 3HAYUTEJHHO YBEJIMYMBAET BPEMEHHBIE 3aTpaThl U TPYAOEMKOCTb

nporiecca.
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B pamkax pgoxkiiaga mpemiaraercs MoaxoJ K aBTOMaTU3UPOBAHHOMY IMOMCKY CKBaXKHH-
KaHAUAATOB Ha TEpeBOJ JOOBIYM Ha BBHINIENEKAIIUE IJIACTHI, B TOM YHUCJE MPU YCIOBUU
HeJocTaTKa reousnyeckoi HGOpMaLUK MO CKBaKUHE.

B nanHoli paboTe mpeACTaBlieH alrOpUTM MOUCKA MOTEHIHAIbHBIX OOBEKTOB JIf
nepeoaa no paHHbeiM PUT'MIC cocenunx ckBakuH. OnpeaeneHbl CHHTETUYECKUE KOOPIUHATHI
CKBAXXMHBI B TPAH3UTHBIX IJIACTaX JJIsl OLEHKU HeTeHackimeHHocTu npu orcyrctBuu PUTUC.
OnucaH pacuer reoJIOrM4eCKUX M MPOMBICIOBBIX MAPAMETPOB LIEJIEBOrO IUIACTa JJIs OLECHKH
NO0OBIYHOTO MOTEHIINAIA HA OCHOBE CKBaKUH OKPY>KEHUSI.

[IpencraBieHHbI aNTOPUTM MO3BOJISET aBTOMATU3UPOBATh MPOIECC pabOThl ¢ POHAOM
CKBRXMH B paMKax 3aJayd Mo mojoopy ckBaxkuH-kanauaatoB nis [IBJII' pa3zpaboTku.
[IpocToTa WUCHONB3yEMBIX MOJAENEH U  AJITOPUTMOB KOMIIEHCHUPYETCA BO3MOYKHOCTBIO
paccuuTath AOOBIYHON MOTeHIMaN (OHJA CKBAXXUH MO BCEM MECTOPOXKICHHSIM B KOPOTKOE
BpeMsl C 3aJJaHHOM CTENEHBbIO TOYHOCTH. METOJ NpEearonaraeT MCIOJIb30BAHUE IITUPOKOIO
criekTpa wuHpopmanuu 00 00beKkTe pa3paboTku ©W  (QoHAE CKBaXHUH (MECSIYHBIN
AKCIUTYaTallMOHHBIM panopT, KapThl He(DTEHACHIIIEHHBIX TOJNIIUH, HHKIHHOMeTpusi, PUTUC).
Takum o00pa3oMm, MNEPCHEKTHBHBIE KaHAWAATHI Ha MEpeBOA OyIyT BBISBICHBI [axe MpHU

OTCYTCTBUM IIPAMBIX CBCI[GHI/Iﬁ O BBIIICJICIKAINUX T'OPU30OHTAaX.
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UHTerpupoBaHHbIii pacyeT: OT NaacTa A0 06beKTOB NOArOTOBKMU

A.B. Cnsanos?, M.B. Hakaesa?, K.C. CopokuH?

1000 «Uundpposoe npoeKkTMpoBaHue»

Appec ana ceasu: info@numdes.com

KntoueBble cnoBa: MHTErpMpoOBaHHOE MOAENNPOBAHNE, FVILI,paBﬂVI'-IECKVIﬁ pacyeT, oNnTMuMmn3auma pexxmmos pa6OTbI

NHTerpupoBaHHbIE MOJENU YacTO OOBEIUHSIIOT PA3HOPOJHBIE CUCTEMBI OT Pa3HBIX
MPOU3BOJIUTEINICH, paboTalollie IO pa3HbIM NPUHIUIAM. OJTO 3aTPyAHSET peaTu3aluio
3 PEKTUBHBIX AITOPUTMOB ISl TUIPABIMYECKUX PACUETOB M onTUMU3auil. Kaxpiii Moayib
OOBIYHO JIeJIAeT BHYTPHU Ce€OSl MOJIHBIA pacueT «I0 CXOAUMOCTH», YTO YMEHBIIAET OOIIYIO
CKOPOCTh BBIYMCIICHHN MO CPaBHEHUIO C MOMCKOM PEIICHUS JJIi BCEH CHUCTEMBI cpasy. ITo
OCOOCHHO CWJIBHO BIIMSIET Ha PEIICHHUE 3aJaud METOJOM IMOJ00pa ONTUMAJbHBIX MapaMeTPOB
pabOThI CHCTEMBI.

ABTOpBI TIPEACTABIAIOT YHUBEPCATbHYI0 MAaTeMAaTHYECKYI0 MOAYJIbHYIO MPOrPaMMHYIO
mwathopmy (bpedMBOpPK) i TUAPABIMYECKOTO MOJCIUPOBAHUS KBa3WyCTAaHOBUBIIETOCS
MOTOKA, MO3BOJISIONIYI0O OOBEIUHSITh B €IMHYI0 CUCTEMY pacueT OT miacta (B yHIPOILEHHOU
0JIOYHON MOJIETM C YYEeTOM IMEPETOKOB) JO NEPBUYHON MOJATOTOBKU HE(DTH C pa3HbIMU
MoJiensaMu (pirronia.

[Togxon ocHoBan Ha AuddepeHIupyeMOM MPEACTaBICHUH THIPABINYECKUX YpaBHEHUM
Y U3MEPSEMbIX BEJTUYUH ISl KXKJIOT0 SJIEMEHTA CUCTEMBI, a Tak:Ke MoJieu (irounaa.
Hudbdepenuupyemoe npencTaBieHUe MO3BOJSET BBIYUCIATH HW3MEHEHHUS TOTOKOB Ha BCEM
TOPU30HTE TUTAHUPOBAHUS MPU U3MEHEHUU NTapaMeTPOB PadOThl CUCTEMBI.

B pe3ynbTaTe nosiBiseTCs BO3MOXKHOCTh ONTUMHU3AIMU PEXKUMA paOOThI MIIM MTApaAMETPOB
CETH, aBTOMATHUYECKH YUUTHIBAIOUIEH HM3MEHEHUE TUHAMHUKU IUIacTa, KOTOpas 00s3aTelIbHO

AOJDKHA YUYUTBIBATHCS IIPHU paCdHCTC, HAIIPUMEDP, HA OJUH I'O.
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Jlnst Toro 4yToOBI OKA3aTh pe3yJbTaT PadOThI, aBTOPHI AEMOHCTPUPYIOT MOJICIUPOBAHUE
M ONTUMH3AIMI0O pEeXHUMa padOThl CHUCTEMBI, COCTOSIIEH W3 IUIacTa, J0OBIBAIOIIUX U
HarHeTaTeJIbHBIX CKBAXHH, CeTed cOOpa M TMEPBHUYHOM MOATOTOBKU HE(PTH, BKJIIOYAS TaKOE

000pyJ0BaHUE KaK CenapaTropbl, HACOCHI U IITYLEPHI.
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OnTMMmKM3auma npouecca rmapoauHaMMUYecKoro MoaeIMpoBaHuUA:
ucnonb3osaHue Python n mawmHHoro 3pexHus

K.C. Cokonos?

IbAY «3anCU6HUNTT »

Appec ana cBasu: sokolovks@zsniigg.ru

Kntouesble cnoBsa: ruapoanHammyeckoe MoaenpoBaHne, CoKpalleHue Tpyao3aTpart, BU3yaansauma pesynbraTos,
CO34aHue TPAaeKTOPMM FOPU3OHTaIbHOM CKBaXKMHbI, Python-cueHapuii, KomnbloTepHoe 3peHune

B nacTosimiee BpeMs co3iaHue THAPOAMHAMUUECKON MOJENH JJIsl TPOEKTa TEXHUYECKOM
JOKYMEHTAIINU SBJISETCS OJTHUM M3 CaMbIX 3aTPaTHBIX MO BPEMEHU MpolieccoB. B xome cOopku
U aJianTaluy MoJeNId He0OX0AUMO KOHTPOJIUPOBATH COOTBETCTBUE MOJACUETHBIX MApPaMETPOB U
XapaKTepUCTUK KOJUIEKTOpPA, C JAaHHBIMU MPEACTAaBICHHBIMH Ha YTBEpKIeHHE. Bxossimyro
nH(popMaIi0 HEOOXOAUMO TOTOBUTH COTJIACHO YTBEPKJEHHBIM PETIAMEHTHBIM TPeOOBAHUSIM
JNEUCTBYIOIIUX HOPMAaTUBHBIX JOKYMEHTOB. Kpome TOro, comnocraBuTh (akTuueckue u
MOJIEIbHBIE MOKA3aTeNIn pa3padOTKH, MPEACTaBUB MH(OPMALIUIO B TAOJIUYHOM U TpaduieckoM
Bujae. Ha paHHBIM MOMEHT ImpoliecCc ci1abo aBTOMAaTH3MPOBaH, 00pabOTKa HEOOXOIUMOM
MH(pOpMAIIU TPOUCXOIUT BPYUHYIO UCIOJHUTENEM. MOHOTOHHOCTD BBITIOIHSEMBIX JEHUCTBUIA
MPUBOJAUT K HEW30CKHBIM oOmMUOKaM B Tporiecce padoTel. Takum 00pa3omM, MNpPaBUIBHO
MOCTPOCHHAsI TUAPOJUHAMHUYECKAs] MOJIENIb, KOTOpasi OTBEUAET PErIAMEHTHBIM TPEOOBAHUSM,
BO3BpaIlaeTcs Ha 10padOTKY, B CBSI3U C PACXOXKIECHUEM MMapaMEeTPOB B MOJICIIM U YKa3aHHBIX B
otuere. [{ns peiieHus 3Toi 3agauu pa3pabOTaHbl CIEHAPUU HA SI3BIKE MPOTrPaMMHUPOBAHUS
Python, koTopbie co3nat0T HEOOXOAMMBIE TaOJIMUHbBIE U TpadUUECKUE TPUIIOKEHHUS.

Ha »sTane co3manusi pacueTHBIX BApUAHTOB 3HAYUTEIBHOE BpEMsl 3aHUMAET MIPOIIECC
pPAacCTaHOBKUM TOPHU3OHTAIBHBIX CKBaXKHMH. (Co37gaHue TPACKTOPUM OOBIYHO MPOUCXOAUT
BPYYHYIO, MOCKOJIbKY HE00XOJUMO YYECTh (PUIBTPAIlMOHHO-EMKOCTHBIE CBOICTBA IIACTA,

PAaC4ICHCHHOCTh M I'COMCTPHIO 00BEKTA. I[J'IS[ YCKOPCHHA IJSTalla 110 CO3AaHUIO PACUYCTHBIX
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BapMaHTOB OBUT pealiM30BaH CIECHApUH Ha s3BIKE MporpamMmmupoBanHus Python ¢
WCIIOJIb30BAaHUEM OMOJIMOTEKH KOMIBIOTEPHOTO 3peHUs. Takod MOAXOJd TMO3BOJIIET CO3/1aTh
oonee 3(dexTuBHy0 TpaekTopuio, yeM npumeHeHue «Workflow» u mpocThIX clieHapHueB,

KOTOPBIC Jar0T HpI/IeMJ'ICMBII\/’I pe3yJibTart JIMIIb B pI/I(i)aX N MOHOJIMTHBIX KOJUICKTOpPAXx.
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Ucnonb3oBaHUe ancKeuInHra B Lensax 3KCNpPecc-oLeHKU NPUrogHocTu
reo/IorMyeckom mogenu agnAa ruapoanHaMUUecKnX pacyeTos

A.N. Cybaes?

1000 «3H HTL»

Appec ana ceasu: ASubaev@nestro.ru

KntoueBble cnosa: aHCKeVIﬂMHF, KoOMnsieKCnpoBaHue AaHHbIX, NPOHNUAEMOCTb, reosiorm4eckan moaesib

CoBpeMeHHBIE METOJbI OIIEHKH Teosiorndeckux wmogaeneir (I'M) He yuuThIBaIOT
JUHAMHUYECKUE ToKa3aTrend (KOd(D(PUUIUEHT MPOAYKTUBHOCTH CKBaXHUH, KOA(DPUIIUEHT
HedreHnaceimennoct (KH)), 4ro mpuBoauT K 3aaep)kKaM Ha 3Tane THAPOIWHAMUYECKOTO
MoaenupoBanus (I'IM). Lleas paGoTel — pa3zpadoTka MeToaa dkcipecc-onieHkn KH Ha ocHOBe
OKOJIOCKBOKMHHOI'O ariCKeiiauHra mo mnepenadyd monaenu B I'JIM. B ocHoBe paboOThI JIEKHUT
aJanTUpoBaHHAas MeTojauka Soeriawinata et al. (1997), yuuThiBaromas paguaibHbI MOTOK
BOJIM3U CKBaKUHBI.

[Ipouenypa BKIItO4aeT:

— nenenue kyoa I'M Ha kBaJpaTHbIE KOJbIIA B Mpeiefiax paanyca KOHTYpa MUTaHUs;

— yCpeAHEHUEe MPOHUIIAEMOCTH BHYTPH KoJell (aprudpMeTHUeCKOE B3BEIICHHOE);

— FapMOHUYECKOE YCPEAHEHUE TI0 CIIOSIM;

— apu(MeTHYecKoe yCpeHEHUE CIIOEB ¢ YUYETOM TOJIIIUH CIIOEB.

JIist aBTOMaTH3a1MK TIpollecca pa3paboTaHa mporpaMMa Ha si3bike nporpammupoBanus Python,
uHTerpupyromas aanaeie ['M, TpaekTopuu CKBaXXMH U mepdopanud U peanusyromas B
JanbHEUIeM 3aJJaHHYI0 METOJIUKY.

Ha cunrernueckoit cioucroit mogenu (layer-caked) monydyeHbl MI€HTUYHBIE 3HAUEHUS
KH B Python (381 mD-m) u Petrel (381 mD-m), 6auskue x I'ZIM (390 mD-m). IIporpamma
TpeOyeT nanbHeilleil Bepudukanum, miaHupyeTcs TeCTHpoBaHUE Ha deThipex ['M ¢ pasHoii
r€OJIOTUYECKON  CIOXKHOCTBHIO  (HEOJHOPOJHOCTh, pPa3jiOMbl) U  JABAJIATH  CLEHAPUSIX

(BCpTI/IKaJ'H)HBIe, HAKJIOHHBIC, TOPHU30HTAJIbHBIC CKBa)KI/IHBI).
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JlaHHBII METOJl TMO3BOJSET OMNEPATUBHO OIEHUTH COOTBETCTBHE ['M AauHamMuyecKum
JTaHHBIM, COKpaTuB Bpems Ha 3tamne [ JIM. J[7s moBbIIeHHsT TOUHOCTH HE0OX0[MMa BaTuIaIIAs
Ha CJIOKHBIX MOJEJAX, aHAJIN3 MMOTPEIIHOCTEN 1 aanTalus MMoJl aHU30Tponui. B nepcnekTuse
— uHTterpanus ¢ machine learning s onTUMHU3aUK BECOBBIX KO PUIIUEHTOB.

PaGora HampaBieHa Ha COBEPIICHCTBOBAHHE TI'€OJIOIMYECKOrO0 MOJEIUPOBAHMS, Mpeiiaras
MPAKTUYECKUM HWHCTPYMEHT JUISI TPEIBApUTEIbHON oOLeHKH KadectBa ['M. JlanbHenmme

HUCCICA0BaHUA HAIIPpaBJICHLEI HA YHI/I(I)I/IKaHI/IIO MCTOAAa U PaCHIMPCHUC €TI0 IPUMCHUMOCTH.
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YncneHHoe moaenmpoBaHMUe 3N1eKTPUUYECKUX CBOCTB B NOpOCeTeBbIX
mopensax

C.Y. ®asnetrgmHos®?, HO.A. NMuTiok?!

1000 «PH-BawHUMNHedpTb», O MAO «HK «PocHedTb»
2YPUMCKUIA YHUBEPCUTET HAYKM U TEXHOIOTUI

Appec ana ceasu: SU Fazletdinov@bnipi.rosneft.ru

KntoueBble cnoBa: nopoceteBoe MOAENNPOBaHME, yaenbHOe d/IeKTpUYecKoe CONpoTUBAEHUE N MPOBOAMMOCTD,
napameTp NOPUCTOCTU N HACbIWEHHOCTHN

CoBpeMeHHbIE TEXHOJIOTUU JOOBIYM MOJE3HBIX HCKOMAEMbIX TPEOYIOT KOMILJIEKCHOTO
MOJX0/a K U3YUYECHHIO I€0JIOTMYECKUX MATEPUAJIOB, BKIIIOYAsl aHAIU3 UX TUAPOJIUHAMHYECKUX U
ANEKTPUYECKUX CBOMCTB. OIHMM U3 BAXKHEWIIUX JTANOB  SBJSIETCS  ONpPEICICHUE
ANEKTPUUYECKUX  XApaKTepPUCTUK  KEpHAa, KOTOpPhle HEOOXOAMMBI  JUIsi  MOCTPOEHUS
nerpodu3UYecKuX MoJiened MecTopoxkaeHud. TexHoyoruss UUPPOBOro aHadu3a KepHa
MOCTENEHHO BXOJUT B MPAKTUKY MOJy4YeHUs MHPOPMAIMU O XApaKTEPUCTUKAX MOPOJAbI, YTO
JIeNaeT aKTyallbHbIM Pa3BUTHUE TEXHOJIOTUM OMNPEEICHUS dIEKTPUUECKUX CBOMCTB IIU(POBOTO
KEpHa.

B uucnenHoéd Mojenu paccmaTpuBaeTcs IBYX(a3zHbIA MOTOK B MOPOCETEBON MOJENH
(ymporieHHOe MyCTOTHOE MPOCTPAHCTBO MPEJCTABICHO B BHUJE MOP U TOPJIOBUH KPYIJIOTO,
TPEYTOJBLHOTO W TPSMOYTOJBHOIO CEUEHHs) ¢ TmpeodiialaneM KanwuisipHbix cuil. [lo
CPaBHEHHUIO C MPSIMBIMH METOJAMH, MOJAECIUPOBAHME B IMOPOCETEBBIX MOJEIAX IO3BOJSET
pacCUuThIBaTh pENPE3eHTATUBHBIE O0BEMBI MOpPOAbL. sl KaXJ0ro KBa3HCTaTUYECKOTO
COCTOSIHUSL DJIEKTPUYECKUE CBOMCTBA PACCUUTHIBAKOTCS AHAJOTMYHO THAPOJWHAMUYECKHAM, a
3aKOH COXpaHEHUs TUAPOJUHAMUYECKOT0 TOTOKA/IIEKTPUUECKOTO TOKA OMUCHIBAETCS 3aKOHOM
Kupxroda. Kaxnoe U3 ruapoguHaMHUYECKUX CBOWCTB MMEET AHAJIOTUYHBIM 3JIEKTPUYECKUMA

napamerp.
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B nepByto ouepear Oblia MpoBepeHa KOPPEKTHOCTh PE3YyJIbTATOB YMCIECHHONW MOJENH Ha
MPOCTEHIIUX  TMOPOCETEBBIX  MOJENAX. YCTAaHOBJIEHO, UTO pe3yJbTaThbl YHUCIECHHOIO
MOJICTUPOBAHUS COBMAIAIOT C AaHATIUTUUECKUM PEIICHUEM.

Jlanee OblIa MOCTPOEHA MOPOCETEBAs MOJENIb HA OCHOBE KJIacCU4ecKoro oopasua Berea.
B nHavyanpHBII MOMEHT BpEeMEHH MOJENb uMeeT HedTeHackleHHoCcTh paBHyto 100 %. Jlanee,
nocie pacuera AByX(ha3HOTO BBITECHEHHMS, PACCUMUTHIBAIUCH DJEKTPUUECKUE CBOWCTBA, TAKUE
KaK yJieJbHasl AJIeKTpUYecKasi MPOBOJUMOCTb TTOPOBOM CETH MOTHOCTHIO HACKHIIIIEHHON BOJION U
YaCTUYHO HachIlleHHONW Bojou. [lomydeHHBIE mNapaMeTphl HCIOIL30BATUCH [IJIsl pacuera
napaMeTpa MOpUCTOCTH U MapameTpa HACHIIIEHHOCTU. B kauecTBe mapamerpa JiJisi CpaBHEHUS
OBLIT BEIOpaH napaMeTp HACHIIIIEHHOCTH.

[lenpto maHHOM pabOThl SBISJIUCH pealn3alds W YUCIECHHOE MOJECIUPOBAHUE
ANEKTPUUYECKUX CBOMCTB B TMOPOCETEBBIX MOJIENSAX, BKJIOYas ampoOaluio MOJyYeHHBIX
pe3yJIbTaTOB Ha CUHTETUYECKUX M JIA0OpATOPHBIX JaHHBIX. B nanpHelileM MIaHUPYETCs
M3YYUTh COBMECTHOE PEIICHUE TUIPOJAMHAMUYECKON U 3JIEKTPUYECKOM 3a7a4 B MOPOCETEBBIX

MOJCJIAX, BKIIFOYasa ydeT JIBOMHOT'O QJICKTPUICCKOI'O CJIOA.
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K BOonpocy o aMTOoCKaHepe

T.B. Xucmetos?, O.C. YepHos?!, M.M. Myxamaaees?, T.b. }ypasnes?, K.B. YepHoneukuiil,
N.M. Mopcakos!?

1000 HTU, «TEOTEXHOKUH»

Appec ana ceasu: info@ntcgtk.ru, office@geoidp.ru

KntoueBble cnoBa: saepHasn CNekTpomeTpus, reopmsmnyeckmne nccnegoBaHus ckeaxkmH (TMC), UMNyAbCHbIN HENTPOHHbIV
ramma-KapoTask cnektpometpudeckuii (MHIK-C), cnektpomeTpuueckmii ramma-Kkapotax (CKI), MMnynbCHbIM
HEeNTPOHHbIV KapoTax (MHK), nntockaHep

Ha cerogusmnuii neHb siaepHasi CIEKTPOMETPHUS SBISIETCS OJHUM U3 HauOoiee
3¢ hexTUBHBIX MeTOJ0B reodusmdeckoro ucciaeaoBanus ckBaxuH (I'MC), mo3Bomisromum
pelaTh MUPOKHUM CIIEKTP 33/1a4 B PA3JIMYHBIX I€OJOTUYECKUX U TEXHUUECKHUX YCIOBUSIX.
Kommneke snepHo-¢puznyeckux metonoB 'MC BkiItoyaeT MMMYJIbCHBIA HEUTPOHHBIA raMma-
kapotax crnekrpomerpudeckuit (MHI'K-C), cnektpomerpuueckuii ramma-kapotax (CKI') u
UMITYJbCHBIA HEUTpOoHHBIN KapoTax (MHK). ®usnueckuii npuHIUIT 3TUX METOJ0B OCHOBAH Ha
CIIEKTPOMETPUUECKOM HCCJIEAOBAaHUU €CTECTBEHHOW W HABEICHHOU (BClieICTBUE OOIydeHUSs
HEUTPOHAMH) TaMMa-aKTUBHOCTHU Mopobl. Kaxaoe uaMepenne nmpudopa mpencTaBisieT coooit
PETUCTPALIMIO HECKOJBKHX TaMMa-CIEKTPOB, MNOCIEAYIOIINN aHadu3 KOTOPBIX MO3BOJISIET
OMpeNeNaTh COepKaHle OCHOBHBIX MopogooOpasyroniux anementoB (Ca, Si, S, Cl, C, O, K,
Th, U u ap.), a Takke OIlEeHUBAaTh KIIFOUEBBIE MTapaMeTPhI JJIsl UHTEPIPETALUU, TAKUE KaK BpeMs
KW3HA HEUTPOHOB U PAIMOT€OXUMHUYECKUE aHOMAJIUU.

Bo BHUUMA umenu H.JI. [lyxoBa pa3paboTan psiJ annapaTHBIX PEIICHUN ISl KapoTaxa
A1epHO-(QU3NYECKUMU METOJJaMH, KOTOpbIE IO CBOUM TEXHHUYECKUM XapaKTepUCTHKaAM
MPEBOCXOSIT MUPOBBIE aHAJIOTH.

YHUKaNbHBIA MOAXOA K aHAIW3y JaHHBIX SIIEPHOUM CHEKTPOMETPUHU, pa3pabOTaHHBIM
cnenpanucraMu  OOO  HTI[ «I'eoTeXHOKHMH», MO3BOJISIET HE TOJBKO  OIEHHUBATH
He(TEeHACHIIIIEHHOCTh, HO M aHAJU3UPOBATh MUHEPAIbHBIA COCTAB MOPOJbI, MPOTHO3UPOBATH

MPUTOK, KOHTPOJIUPOBATh (MOHUTOPUTH) pa3pabOTKy 3ajexed U pemarb aApyrue 3anaud. [lpu
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ATOM HCCIEIOBaHUsI MOTYT MPOBOJUTHCS YEpe3 CTAIbHYI0 00CaAKy CKBa)KUHbBI, BKJIOUast
neppopupoBaHHBIC HHTEPBAJIBI.

CyThb MNoaxoja 3aKI4YaeTCd B HHTETPAMA BCEX JOCTYIHBIX JAHHBIX B €IUHOE
MHTEPOPETAIMOHHOE  MpOCTpaHCTBO. Jlms  3Toro  co3gaHa  OMOIMOTEKa  MOJEINEH,
aaNTUPOBAHHBIX K PA3JIUYHBIM T'€OJIOTUYECKHM M TEXHUYECKHMM YCIOBUAM. B coueranuum c
BBICOKOTOUHOU anmaparypoit (Hanpumep, AUHK-IUI u np.) 370 mo3BosisieT paccMaTpuBaTh
METOJ] HE KaK TPaJUIMOHHBIA YriaepoHO-Kucaopoaubiid C/O-kapoTax, a KaK «JIMTOCKaHEep» —
HOBYIO BEXY B Pa3BUTHH SIACPHON CIEKTPOMETPUMU.

OOO HTIL «I'eorexHoknH» 00JIaJlaeéT 3HAYUTEIBHBIM OMNBITOM B O0JACTH SASCPHOM
CIIEKTPOMETPUH, SIBIISIETCS 00JajaTesieM MAaTeHTOB U JIaypeaTOM TOCYAapCTBEHHBIX MPEMUM.
brnaromaps nMTOCKaHEpHBIM MCCIIEIOBAHUSM YIAJIOCh PEIIUTh Psii MPOU3BOACTBEHHBIX 3aay,
BKJIIOYAsi BBISIBIICHUE IMPOMYIICHHBIX 3aJ€XKE€W U BOCCTAHOBICHHE MPOAYKTHUBHOCTH

MCCTOpO)KI[CHI/Iﬁ, CUHNTAaBIINXCA BBIpa6OTaHHI)IMI/I.
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MporHo3 npopbiBa BOAbI K A,006bIBalOWMM CKBaXKMHAM NPU 3aBOAHEHUM

A.X. Waxsepames?

1 Poccuitcknin rocyaapCcTBeHHbI reo/1oropasBeoUHbIA YHUBEPCUTET
nmeHun Cepro OparkoHnkmaze (MIPU)

Aapec gna ceasu: ah shah@mail.ru, https://orcid.org/0000-0002-2628-8319

KnioueBble cnosa: TexHo/10rMaA 3aBoaHeHMA, MHorodasHas puabTpaLma, NpopbIB BOAbl, 40ObIBAOLLIME CKBAXKMHbI,
reonoro-ruapoAnHaMmnyeckas Moae b, ANCKPUMMHAHTHbBIN KpUTepuii

B MupoBoil mpakThke — HedTera3ofoObluM  TEXHOJOTWs  3aBOJHEHUS  cTaja
BOCTpEOOBAaHHOM B CHJIYy TEXHOJOIMYHOCTH, OTHOCHTEIBHO HEIOPOrod CTOMMOCTH U
JOCTYITHOCTH 3aKauMBaeMOil B HE(TSAHBIE 3aJ€XH BOABI B HEOOXOJIMMBIX MPOMBIILIEHHBIX
oObeMax. BBICOKMI  ypOBEHb  TEXHOJIOTMUECKOW  YCHEUIHOCTM M  3KOHOMHUYECKOMU
3(()EKTUBHOCTH IIMPOKO MPUMEHSIEMOW TEXHOJOIMH 3aBOJHEHUA B psA€ CIy4aeB He
O0eccrniopHbl. PazHooOpa3zne npuUpOIHBIX T€0JOTHYECKUX YCIOBUN 3aJleraHus YIJIEBOJIOPOIHBIX
3alieed M TEXHOT€HHbIE NPOOJIEMBbl, BO3HUKAIOIIME B MPOLECCE pEaTU3alMH TEXHOJIOTUU
3aBOJIHEHHUS, CO3JAI0T CEPbE3HbIE HAYYHO-TEXHUYECKHE MPOOJIEMBbl, TPEOyIOIIUe H3Yy4YeHUs
NPUYUHHO-CIIEICTBEHHOW CBS3U Mpouecca GUiIbTPALMK Ha MAaKpO-, ME€30- 1 MUKPOYpPOBHsIX. B
NEPBYI0 O4YEpeab, CIEAYeT OTMETHUTh HEAJEKBATHBIE PE3yJbTaThl, IMOJYYEHHBIE B TEOPUHU
nByx¢a3Hoil puiIbTpaluu nNpyu BEITECHEHUU HEPTH BOJOW B Mojenu, npeaioxkeHHon Buckley—
Leverett. 3ayacTyr0 NpUYMHBI HECOOTBETCTBHSI MOJENEH IJIACTOBBIX CHCTEM COOCTBEHHBIM
NPUPOAHBIM JIBOMHHMKAM KpOIOTCA B OTKJIOHEHHHM peaJbHOro (PU3MYECKOro MexaHU3Ma
BBITECHEHUSI HE(PTH BOJIOM B yCIOBHUSX HEYCTOMUMBOCTU B MEPEXOIHON 30HE (DUIBTpAIH, OT
YOPOUIEHHOT0 MEXAaHHM3Ma, NPHUHITOTO B IE0JIOrO-THAPOAMHAMUYECKON MOJEIH, B KOTOPOM
UTHOPUPYIOTCSI MHOTO3HAYHOCTh M CKAYKH BOJOHACBHIIIEHHOCTH.

[Ipennaraercss HOBBIM BapuaHT OoJiee KOPPEKTHOTO pEHIeHUs 3aJadyd MHOTroga3HoOM
(GunabTpalMi, WArHOCTHPYIOIIMN BIUSHUE HEYCTOMYMBOCTH (PpOHTA BBITECHEHUS B
NEPEXOIHON 30HE U MPOTHO3UPYIOLIUN TaKWe HEraTHUBHBIE MOCIEICTBUS MIPU 3aBOJHEHUH, KaK

OpOphIB  BOABI K HedTenOoOBIBAIOIIMM CKBakuHaM. MccienoBaHusi Tmokazaiad, 4TO
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MaTeMaTU4YeCKOoe MpeACcTaBIeHre MHOTO(a3HOU (GUIbTpalllK, TOCPEACTBOM HOBBIX YpaBHEHUM
pacnafjaroImuxcsi TPEXMEPHBIX [MOJMHOMHUAJIBHBIX ABTOHOMHBIX JWHAMUYECKUX CHCTEM,
YCTpaHsSET HEAOCTATKU TUAPOIMHAMUYECKOTO MOJICIUPOBAHUS, B YACTH Y4€Ta HEYCTOMYNBOCTH
(¢poHTa BBITECHEHUsA. B KauecTBE OCHOBHOIO METOJAa pEUIEHUS UCIOIb3YyeTCsl ammapar
JTUHAMHYECKUX CHUCTEM U3 TEOPUHU KaTacTpod ¢ MPUMEHEHUEM ITUCKPUMUHAHTHOTO KPUTEPHS.
PazpabotanHbiii B KauecTBE YMPABISIONIETO MapaMeTpa, JUCKPUMUHAHTHBIA KPUTEPUU, HJIS
Kaxaod u3 ¢a3, MO3BOISET CBOEBPEMEHHO MIPOTHO3MPOBATH MPOPHIB BOJLI M rasza K
N0OBIBAIOIIMM CKBaKMHAM B YCIIOBUSX HEYCTOMUUBOCTH (DPOHTA BHITECHEHUSI MTPU 3aBOJHECHUU

He(PTAHBIX 3a1exKeN.
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MopaenupoBaHue AByx¢a3HOro NOTOKa B KO/IbLEBOM peXxXume B
3aTpybHOM NpoOCTpPaHCTBE CKBAXXUH

E.B. lOamH!, H.A. CMupHoBs?!, H.A. AHTUNUH?

HayyHo-TexHuueckuit LleHTp «Fa3npom HepTU»

Appec ana cBaA3un: nantipin76@yandex.ru

Kntouesble cnoBa: AByx¢da3Hbili NOTOK, KONbLEBOW PeXUM, 3aTpybHOE NPOCTPaHCTBO, MOAEANPOBaHNE, METOA,
KOHeuyHbIXx 06beM0oB, MallMHHOe 0byyeHne, HelpoceTeBble MOAENM, MPOrHO3NPOBaHWE rpaaneHTa AaBeHnn

[Iporuo3upoBaHue rpaJueHTa JIaBJICHUS MPU KOJIBIIEBOM peXUME JABYX(Pa3HOro MOTOKA B
3aTpyOHOM NPOCTPAHCTBE CKBAXXUHBI MPEJCTABISIET COOON TEXHUYECKU CIOXKHYIO 3a7adyy B
obOnactu HeTerazoBoi MPOMBIUIEHHOCTH. CyIIECTBYIOIINE MEXaHUCTUUECKUE MOJEIHN YacTo
JEMOHCTPUPYIOT 3HAYUTEIbHBIE TOTPEIIHOCTH TMPU pacuere TrpajueHTa JaBICHUS U HE
YUYUTHIBAIOT BaXKHBIE MMApaMETPhl, TAKUE KaK BIUSHHE HAKIOHA 3aTPyOHOr0 MPOCTPAHCTBA, YTO
CYIIECTBEHHO OIPAaHMYMBAET WX TOYHOCTb U TMPUMEHEHUE B pEaJbHBIX YCIOBUSX
AKCIUTyaTaluu.

JIns TOBBIIIEHUST TOYHOCTHM MPOTHO3a B JaHHOW paboTe mpenjaraeTcs MOAXO0J K
MPOTHO3UPOBAHUIO IPAJMEHTA IaBICHUS, OCHOBAaHHBIN Ha MPUMEHEHUU HEHPOCETEBON MOJIEIIH
C 00paTHBIM pacrpocTpaHeHueM omuOku. OOydeHue MoJieNid MPOBOJUIOCH Ha 0a3e JaHHBIX,
MOJIYYEHHBIX C UCIOJIb30BAaHUEM YHCIECHHOTO MOJIEIMPOBAHMS METOJAOM KOHEYHBIX O00BHEMOB
(FVM), rme Obuia peanu3oBaHa Mojielb TypOylieHTHOocTH. FVM-pacueTsl 1MO3BOJUIN
Cr€HEepUpPOBaTh COATAHCUPOBAHHYIO 00yYarOUIyI0 BEIOOPKY

Jns  moctpoenust oOywaromiel BBIOOPKM ObLIM  COOpaHbl  cleaylomue (Qu3nKo-
XUMUYECKUE TMapaMeTphbl, KOTOPbIE€ MCHOJB3YIOTCS B KA4eCTBE MPU3HAKOB: JUAMETP
BHYTpPEHHEU TpyObl, TUaMeTp BHEITHEH TPyObl, CKOPOCTh ra3a, CKOPOCTh KUJIKOCTH, BS3KOCTh
AKUJKOCTH, TOBEPXHOCTHOE HATSXKEHUE, TUIOTHOCTD JKUAKOCTH, IUIOTHOCTh 'a3a U YTOJl HAKJIOHA

3aTpyOHOTO MPOCTPAHCTBA.
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B oTnuuue OT M3BECTHBIX MEXaHHUYECCKHX MO,Z[CJ'ICIZ, npeaiaracmast MOACIIb YUYUTBIBACT
yYrojJl HaKJIOHa KaK OJWH M3 KIIOYCBBIX BXOAHBLIX IIapaMETpPOB, UYTO oOecrieunBaeT ee
AJalITUBHOCTb K HM3MCHAIOIIHNMCA I'COMCTPHYCCKHM H (1)I/ISI/I‘ICCKI/IM YCJIOBUSIM TCUCHUS. 210

MOATBEPAKIAAET €€ MPAKTUUECKYI0 MPUMEHUMOCTB IS 3a/1a4 HepTera3oBoi OTpaciiu.
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	010-011 Гришко
	012-013 Дорменев
	014-015 Дукесова
	016-017 Зырянов
	018-019 Кабатова
	020-021 Корнев
	022-023 Костюченко
	024 Лучко
	025-026 Полянский
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