3AKJIIOYEHUE JUCCEPTALIMOHHOI'O COBETA 24.1.478.01,
CO3JAHHOI'O HA BA3E ®EJIEPAJIBHOI'O TOCYJJAPCTBEHHOI'O
BIOJDKETHOI'O YUYPEXJIEHA HAYKI XABAPOBCKOI'O ®EJIEPAJIBHOI'O
HCCJIEAOBATEJIbCKOI'O HEHTPA JAJIBHEBOCTOYHOI'O OTAEJIEHMA
POCCUMCKON AKAJIEMUM HAYK MUHUCTEPCTBA HAVKU U BBICILIETO
OBPA30BAHU A POCCUIMCKOM ®EJIEPALIY, IO JUCCEPTALIMU
HA COMCKAHUE YYEHOM CTEIIEHU JOKTOPA HAVK

aTTecTalloOHHOE /1e510 No
pelIeHue auccepTauoHHoro cosera ot 25.04.2025 r. Ne 8

O npucyxnenun YepmouieHueBoir Aiie AHaToNbeBHE, rpaxaanke PO, yueHou
CTEIEHU TOKTOpa TEXHUYECKMX HayK.

Muccepranus  «Pa3BuTHe Hay4yHBIX OCHOB  ONpeeNieHUus  IapaMeTpoB
THIPOra3oJMHaMUYECKUX IPOLECCOB MpU A00BUEe ABYX(a3HBIX TIeOTepPMalIbHBIX
dmronoB» mo cmenuanbHOCTH 2.8.6. I'eoMexaHuKka, paspylleHHE TOPHBIX IOPOJ,
pyIHHYHAs a’pora3ofuMHaMMKa U ropHas Teruiodusuka npuHsara k 3amure 21.01.2025
r. (mpotokous 3acenanus Ne 3) muccepranuoHHBEIM coBeToM 24.1.478.01, co3maHHBIM
Ha ©Oaze @enepaibHOTO TOCYIAPCTBEHHOIO OIOMKETHOTO YUPEXKIECHHS HAyKH
XabapoBckoro @enepalbHOrO HCCIIENOBATENLCKOrO IIeHTpa JlalbHEBOCTOYHOTO
ornenenus Poccuiickod akagemMun Hayk MUHHCTEpCTBA HAyKd M BBICILIErO
obpaszosanus Poccuiickoit ®enepauun, 680000, r. Xabaposck, yi. J3epkuHckoro, 54,
npuka3 Muno6pHayku PO ot 12 oxtsi6ps 2022 r. Ne 1167/Hk.

Couckarens UepMomieHueBa Aita AnatonbseBHa, 20 urons 1973 roaa posxxacHus.

JliccepTanuio Ha COMCKAHHE YYEHOM CTEeNeHH KaHIuAaTa TEXHHYECKHX HayK
«MaremaTr4eckoe MOAEIUPOBaHKE TEIIOMACCONIEPEHOCA B TAPOBOASIHEIX CKBaYKMHAX
U OKpyXXamowux nopogax» 3amutwia B 2005 romy B AMCCEpPTAIlMOHHOM COBETE,
cozganHoM Ha 6aze [OYBIIO «KHAI'TY», pabortaet moueHToM Kadeapsl GU3NKKA U
BRICIIEN ~ MaTeMaTUKd B DefepaJlbHOM  TOCYHapCTBEHHOM  OFOKETHOM
o0Opa3oBaTeIbHOM YUPEXKACHUU BBICIIIETO o0Opa3oBaHUs «Kamuarckuii
TrOCYJapCTBEHHBIM TEXHUYECKUM yHHBepcuteT», DenepaibHOE areHTCTBO IO
PBIOOTIOBCTRY.

Hucceprauys BbIONHEHa Ha Kadeape GHU3MKA M BBICIIEH MaTeMaTHKU
@enepanbHOro rocyJapCTBEHHOTO OIOHKETHOrO 00pa30BaTENbHOIO  yUPEKICHHUS
BBICIIEro 00pazoBaHus «KaM4aTckuii rocy1apcTBEHHbIM TEXHUYECKUM YHHUBEPCUTETY,
DenepanbHOE areHTCTBO MO PHIOOJIOBCTBY.

Hay4nplli KOHCYNbTaHT — JOKTOp TexHu4yeckux Hayk Illymonun Amekcanuap
HuxonaeBuy, MucTuTyT ropHoro mena JlansHEBOCTOYHOro OTAeeHUs Poccuiickoi
aKazgeMHuy Hayk — obocobiieHHoe mojpazzenenue PenepabHOrO rocyaapcTBEHHOIO
OX0KETHOTO yupexxJeHus Haykn XabapoBckoro MenepaabHOrO UCCIIEN0BATENBCKOTO
ueHTpa  JlanpHeBocTOuHOro  ormeneHust — Poccuiickoi — akageMHd ~— Hayk,
aIMMHHCTPATHBHO-YIIPaBIEHYECKUN IepPCOHAT, TUPEKTOP.

OduumanbHble OMMOHEHTHI: .

— AnxacoB AnubGex bacupoBud, IOKTOp TEXHUUYECKUX HayK, mpodeccop,
HuctutyT npobieM reoTepMUd B BO30OHOBIsieMoM sHepreTuku — ¢uauan GI'BYH



OOBeIMHEHHOI0 MHCTUTYTa BBICOKMX Temmeparyp Pocculickoli akaleMHH Hayk,
naboparopust SHEPreTHKY, 3aBeAYIOLIHM JabopaTopueii,

— ITamkeBuy Poman MrHateeBUdY, TOKTOpP TEeXHUYECKHX Hayk, moueHT, PI'BYH
HayuHo-uccnenoBarenbCkuii  reoTexHonoruueckuit  meHtp  {aJbHEBOCTOYHOIO
orneneHus Poccuiickoi akameMuu HayK, aJIMUHUCTPAaTHUBHO-YIPAaBIEHYECKUN
IIEPCOHAJI, AUPEKTOP,

— IlonoBHukoB BsuecnaB IOppeBHd, OOKTOp TEXHUYECKUX HAyK, IOLEHT,
OI'AOY BO «HanmoHanbHbI HCCIENOBATENBCKUNA TOMCKHM ITONIUTEXHUYECKHI
YHUBEpPCUTETY, Hay4uHO-00pa3oBarensHbli eHTp V.H. ByTrakosa, mpodeccop,

JaJIM IOJIOKUTEIIBHOE OT3BIBBI HA JUCCEPTALIUIO.

Benymas opranumzauus —  AkmuoHepHoe —obOmiectBo  «BcepoccuicKuii
He(Tera3oBbli HAyYHO-HCCIENOBATENbCKUNA HHCTUTYT WMeHH akagemuka A.IL
KpsinoBay, r. MockBa, B CBOEM IOJOXKHUTENBHOM OT3bIBe, oanrcanHoM [leTpakoBeIM
AM., IOKTOpPOM TEXHHUYECKHX HayK, YIpaBlIeHUS pa3pabOTKd MeCTOPOXKIEHHH,
TEXHUYECKUM COBETHUKOM,

ykasana, 4T1o «/luccepranmuonHas pabora YepmomenueBoii A.A. Ha Temy
«Pa3BuTHE HayuyHBIX OCHOB OIPEAETICHUS MapaMeTPOB TI'MIPOTa30AuHAMHYECKUX
IIPOLIECCOB IIpU AOOBIUE NBYX(a3HBIX re0TEPMABHBIX (QIIIOMIOB» 00JagaeT Hay4IHOH
HOBM3HOM M IIPAaKTHUYECKOM 3HAYUMOCTBIO, SBJSIETCS 3aKOHYEHHOM Hay4dHO-
KBATM(QUKALIMOHHONH paboTOl Ha aKTyalbHYIO TEMY, BBHIMOJIHEHHOW Ha BBICOKOM
Hay4YHOM YpOBHE. BBIABHHYTBIE Ha 3alUTy IOJIOXKEHUSI OOOCHOBaHbI U JOKa3aHBI,
IIOCTaBJICHHBIE 3a/la4d pEILUEHBl B NOJHOM oOBeme. [IpencraBiieHbl HOBBIE HAy4HO
TEXHUYECKHE U TEXHOJOIMYECKHE pelIeHMs, BHEIPEHHE KOTOPBIX SBISETCA
3HAYMTEIBHBIM BKJIaJIOM B pa3BUTHE re0TepMalIbHOU dHepreTuku B Kamuatckom Kpae.

Taxum obpaszom, nuccepraunoHHas pabora Ha TeMy: «Pa3BuTHe HayYHBIX OCHOB
OmpejieJieHUs] IapaMeTpOB TUAPOra3oAMHAMUYECKHX IIPOIECCOB TIIpU  J100ObIue
IABYX(a3HBIX IeOTePMalbHBIX (IIOUIOBY, MPEACTABICHHAS HA COUCKAHUE YYEHOU
CTENIEHU JOKTOPa TEXHUYECKUX HAyK COOTBETCTBYET TPeOOBaHUIM, IPEIAbSBIIEMbIM B
nn. 9-14 «IlonoxxeHuss o npucyxaeHUH ydeHbIx creneHeit» BAK P®, a ee aBtop
Yepmoiennea Aimna AHaTOJIbeBHA 3aCIyXKUBAeT IIPUCYXKICHUS YYEHOH CTEICHU
OOKTOpa TEXHMYECKHMX HayK IO crenuanbHocTh 2.8.6 — «['eomexaHuka, paspylleHue
TOPHBIX IIOPO, Py IHUYHAS a3pOra3oAMHAMUKA U FOpHas TEIUIO(QU3IUKa».

Couckarens umeer 155 omyOnuKoBaHHBIX paboT, B TOM 4YHCIE IO TeMe
a¥ccepTanuy omy6nukoBaHo 70 paboT, U3 HUX B PElEH3UPYEMbIX HAYYHBIX U3JAHUSX,
pexoMeHoBaHHbIX BAK, ony6nukoBano 37 pabor, 11 paboT B HayYHBIX HU3JaHUSX,
UHIEKCUpyeMBIX B 0azax Scopus m Web of Science, 8 cBumerensctB o
roCyIapCTBEHHOU perucrpanuu nporpamm 1uist OBM u aBe MmoHorpaduu.

B ony06nukoBaHHBIX MaTepHaiax IO TeMe AUuccepTauuu, oomum oobemMom 71,0
I.JI., OTPa)KEHBI M€ U OCHOBHBIE NIOJIOXKEHHUS IUCCEPTALIMOHHON paboThl. ABTOpCKUM
BKIIAJ COMCKaTels B NyOnukanusx, odsemoM 26,8 1m.j., COCTOSII B pa3paboTke
aZCKBaTHBIX COBPEMEHHBIM 3alpocaM Hay4YHBIX OCHOB OIMCAHMs TapOBOSHBIX
TEYEHUN B JOOBIYHBIX CKBO)XMHAX M CHUCTeMaxX HAa3eMHOW TPaHCIOPTHPOBKH Ha
MECTOPOXKACHHUAX IAapOTrUAPOTEPM; CO3ITAHUU COOTBETCTBYIOIIUX pPa3pabOTaHHBIM
Hay4YHBIM OCHOBaM MAaTeMaTHUYECKUX MOJENSIX M KOMIBIOTEPHBIX IPOrpamM Jis
pacyera NMapoBOASHBIX T€YCHUM NpPU pEIIeHUH NPaKTUYECKUX 3ajad; 0OOCHOBaHWUHU
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IIPOEKTOB PEKOHCTPYKIMU AOOBIYHBIX CKBaXXUH MYTHOBCKOIO MECTOPOXIEHHUSA, a
TaK)Xe 0OOCHOBAHMM MPOEKTHBIX PELICHUH 1O CTPOUTENBCTBY U PEKOHCTPYKIUH pslia
TpyOONpOBOJOB  mapoBoAasiHOM cMecu Ha  MyTHoBckoM u  [layxerckom
MECTOPOXIEHHSX; HCCIEJOBaHMM YCTOWYMBOCTH pEXUMa NapIu(GTHOH pabOTHI
JNOOBIYHBIX CKB&)XHMH; M3YYEHUH BO3MOXHOCTU OINpeAeNeHUs (QUIbTPALMOHHBIX
XapaKTEePUCTUK NUTAIOLIEr0 IUlacTa IO JaHHBIM H3MEpPEHUH MapaMeTpoB Ha YCThe
NOOBIUHBIX ~ CKBaXWH;  BBISBICHHH  W3MEHEHHS  IapaMeTPOB  COCTOSHHUSA
TEPMOBOJOHOCHOI0 KomIuiekca [lay eTckoro MecTopoxaeHusl.

Haubonee 3HauuTenbHBIE paOOTHI:

1. YepmomenneBa A.A., lymonus A.H. Maremartudeckoe MOJEIUpOBaHME
IIApPOBOJSAHBIX TEYEHHH B dJIeMEHTaxX O00OpyNOBaHUS TIeOTEPMAbHBIX IIPOMBICIIOB.
IlerponaBnoBck-Kamuatckuii: Kamuatl TV, 2011. — 144 c.

2. lllymonun A.H., Yepmorennea A.A. O pacueTe MapoOBOASHOTO TEUEHHS B
reorepmaiibHoU ckBaxkuHe // XKypHan texuuueckoit pusuxu. 2013. T. 83. Ne 8. C. 14—
19.

3. Ilymonun A.H., YepmomrenueBa A.A. OlieHka H3MEHEHUS YCIOBUU B
TEPMOBOJOHOCHOM KoMIulekce [lay)keTckoro MecTopoxaeHus maporuaporepm //
M3Bectus By30B. [ opHbIii )xypHai. 2014. Ne 4, C.82-88.

4. Yepmomennera A.A., Ilymonua A.H. Pacuer TeueHuii B MapOBOISHBIX
reoTepMaibHbIX CKBa)XHHaX I10 MaremMaruueckuM wMogmensM WELL // BectHuk
Kamuatl ' TV. 2015. Ne 33. C 29-33.

5. Hymonun A.H., YepmomenueBa A.A., KoucrantunoB A.B. O pacuere
XapaKTePUCTUK IUTAOILEro IIacTa NapOBOJSHON CKBKUHBI IO JaHHBIM H3MEPEHUN
Ha ycThe // I'opHBIH HMH(OpManMOHHO-aHANMUTHYECKUH OroiutereHs. 2016. Ne 6. C.
360-368.

6. Ulymonun A.H., Yepmomennesa A.A., Koncrantusos A.B. OcoGeHHocTH
HHTEPIIPETAllMM  PE3yJbTAaTOB ONPOOOBAaHMSI CKBAXXUH  BBICOKOIIOTEHLIMABHBIX
MECTOPOXKJACHUM  TeIUIO3HepreTuueckux Box // T OpHBIH — WHGOPMAIMOHHO-
aHanuTH4ecKu¥ Oroierens. 2018. Ne 12. C. 21-30.

7. Chermoshentseva A., Shulyupin A. The tasks of hydraulics of steam-water
wells in the development of steam-hydrothermal fields // E3S Web of Conferences
«VII International Scientific Conference "Problems of Complex Development of
Georesources"». 2018. V. 56. N. 01009. 7 p.

8. lllymonuu A.H., Yepmormrenuesa A.A., Bapiamosa H.H. HoBble BBI30BBI ITpu
OCBOCHHH MECTOPOXKIECHUM ITaPOrUAPOTEPM C TPAHCIIOPTUPOBKOM MAPOBOASIHON CMECH
// TopHbIi HHGOPMaLMOHHO-aHATMTHYECKHH OrojuieTeHs. 2019. Ne 2. C. 43-49.

9. llymonun A.H., Yepmomenuesa A.A. CoBpeMeHHbIE TEHIECHIIMU B OCBOCHHUU
reoTepMalibHbIX pecypcoB // M3Bectuss TynbCKOro rocyaapCTBEHHOIO YHUBEPCUTETA.
Hayxu o 3emue. 2022. Ne 1. C. 165-176.

10. Ilymomun A.H., Yepmomenuesa A.A., Yepues WN.N., JoOun A.A.,
Bapnamosa HH. Teoperuueckue OCHOBBI NapaudTHON MOOBMM TreOTEPMalBHOM
sHepruu. Xabaposck: OO0 «Amyprpunt», 2024. — 438 c.

Ha pguccepramuio u aBropedepar mocTymuwio 13 IMONOKHUTENBHBIX OT3HIBOB,
COJIepXKAIlMX CIIEeNYIOLIUE 3aMeYaHus:



B oT3pIBe Bedyllero Hay4yHOro COTPYIOHHMKA J1abopaTopud pySHUYHOH
asponuHamuku HMuctutyta ropuoro gaena uMm. H.A. Yumakana CO PAH, (r.
HoBocubupck) a.1.H. Jlyruna MBana BnagumupoBuua caenano 3 3amevanus: «1. B
LeJIM IUCCEePTALIMOHHON paboThl aBTOP UCIOJB3YeT HEKHE «COBPEMEHHBIE 3allpOCHD»
KaK KpUTEpUH aKTyallbHOCTH, IIPH 3TOM HE PacCKphIBas CMBICIA 3TOI'O TEPMHUHA, YTO
IIPUBOJUAT K HEKOTOpOW JeKjiapaTUBHOCTA (opmynupoBku. 2. Kakue KOHKPETHO
HOBBIC «HAy4HBI€ OCHOBBI OIpEAENICHUs IapaMeTpPOB Ta30qUHAMUYECKHX...»
pa3paboTaHbl aBTOPOM B AHMCCEpTAllMOHHOM uccienoBanuu? 3. Uro aBrop
nospasyMeBaeT Ha cTp. 11 BTOpoii ab3an cHU3Y MO TEPMUHOM «IIPEICTABUTEIBHBIN
o0beM» st auddepeHIHaTbHOr0 METOAa ONUCaHus TeueHui? Vimeercs nu B BUAY
3JIEMEHT pe3yJibTaTra pa3OUeHMs CIUIOLIHON Cpeibl Ul OMpENEIeHHs ee I1apaMeTpoB
pemwienrieM 1ubGypoB B UYACTHBIX Ipom3BOAHBEIX HaBpe-CTOkca MeTOIOM
KOHTPOJIBHBIX (KOHEYHBIX) 00heMOB? Eciu 3TO OIHO M TO e, 3aueéM aBTOpP BBOAUT
TEPMUH «IIPECTAaBUTEIBHBIA 00BEM» 7).

B oT3bIBE INIaBHOrO HAy4HOro COTPYAHUKA JTaOOpAaTOPUM UYKCIEHHBIE METOIbI
MaTeMaTuiecKkoil ¢pusuku Beraucnurensaoro nentpa IBO PAH (r. Xabaposck), 1.¢.-
M.H. Hamma PobGepra BukxropoBuya 3aman Bompoc: «VIMEOTCS JHM  aKThl,
IIOATBEPKAAIOLLME MCIIOJIb30BaHUE Pa3pabOTaHHBIX MPOrpaMM IPU MMPOEKTUPOBAHUU
1 OOOCHOBaHUHM PEKOHCTPYKLHH CKBOXHUH M TPyOONMPOBOAOB Ha TIeOTEPMANIbHBIX
MecTopoxaeHusx Kamuatku?» u 3ameyanue «MoXHO OBLIIO OTMETUTH UCIIOIb3yEeMbIe
YHUCJIEHHBIE METOABI Ul pealu3alii MaTeMaTUIECKUX MOJEIIe».

B otm3eiBe reHepansHoro aupekropa OOO «3DHeprorexHomoruu-CepBucy,
npocdeccopa sHepreTudeckoro (akyinprera KybaHckoro rocy1apCTBEHHOTO arpapHOro
yuuBepcurera (r. KpacHomap) n.1.H. Byty3oBa Burtanus AHaTonbeBHYa B KauecTBE
HEJIOCTaTKa OTMEYEHO, UYTO «B aBTopedepaTe He yKa3aHbl OTIPaHUYEHUS
THIPOJIMHAMUYECKUX XapaKTEPUCTHK (DIIIOUJIOB IPH UX TEYSHHH B CTBOJIAX CKBAKUH
HCKJIIOYAIOIME OTJIOXKEHUS COJIeld KPEMHUS U UX 3aHOCOBY.

B or3eiBe 3aBemyromiero kadenpoit «TypOuHOCTpOoeHHE ¥ TPYOONPOBOIHBIE
TPaHCIOPTHEIE CUCTEMBD BPSIHCKOro rocy1apcTBEHHOr0 TEXHUYECKOIO YHUBEPCUTETA
(r. bpsHck), mokTopa TexHudeckux Hayk Illaneirmsa Muxauna ['eHHanbeBHYa 1Ba
3ameuanus «1. Ilpu onucanuu xomnsroTepHoOM mporpammsel MODEL (ctp. 26) aBTop
CCBUIAETCsl Ha MOJENb AUCIEPCHO-KOJIBIIEBOTO TeyeHus B miaBe 3 (ctp. 13). B oboux
ClIy4yasX OTMEYaeTcs OllpeleieHue Iepenaja [aBleHUs Ha TpPEeHHE, HO He
IpeACTaBIeHbl pacyeTHble GopMyisl. 2. Ha ctp. 12 1 26 oTMe4YaroTcs UCCIIeAOBaHuUS,
npoBoauMble Ha cTeHae «Kamyarcksneproy». [lomararo, 4yTo cienoBaio IpenCTaBUTH
00 3TOM GombIIIe HHPOPMALIUNY.

B or3eiBe mpodeccopa kadenpel mHDOpMATHKM U MaTeMaTHKH KamuaTckoro
rOCyJJapCTBEHHOI0 yHuBepcutrera uMeHu Butyca bepenra» (r. IlerpomaBiosck-
Kamuarcknii), n.¢.-M.H., nouenta IlapoBuka Pomama MBaHOoBWYa clenaHO HeCATh
3ameyanui: «1. Ctp. 15 Bropoi aGzan cuuzy. Ilpemnoxenue «Jlins 3aMbIKaHHS
MAaTEeMaTUYECKOM MOJENM TEYEHHUs MCTONb3yIoTcs...» HyxHo «Jlns 3aMbikaHus
MaTeMaTUYECKONM MOJeNd TedyeHUs B ckBaxkuHe (2)-(4) ucmonb3yrored....». 2. Ha
dopmyisr (5), (6), (7), (8) Her ccrutok B Tekcte aBropedepara. 3. Crp. 16 Tperwmit
a63an cHuzy. [Ipemnoxenne «Maremaruueckas moaeins WELL-4 Gblia peanu3oBana B
BHJI€ OJHOMMEHHON KOMIIBIOTEPHOHN MpOrpaMMbD». 31eCh He XBaTaeT MHPOpMAIUHU O
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cpene pa3paboOTKH NporpaMMbl. SBiseTcs Ju cpefa pa3padOTKU KOMMEPYECKOH WK
ceobomnoii. 4. 3mecp xke. Crenyroomee mnpeanoxeHue «Jlng — pemreHus
mubdepeHInanbHbIX ypaBHEHUR (2)—(4), comepxalux IapaMmeTphl, OIpeleisieMble
CIIO)KHOM B3aMMOCBSI3BIO, IOTPeOOBANIOCH YMCICHHOEe HHTerpupoBaHue.» J[laiee He
XBaTaeT MH(OOPMAIUK O METOJE YUCIEHHOTO MHTerpupoBanus. Ecmu cuctema (2)-(4)
pelragachk YMCIEHHO, TO BO3HUKAIOT BOIPOCH! CBSI3aHHBIE C AHAIU30M IIOIPELIHOCTH
(TOYHOCTH) MeTOAa M ero BIUSHHE Ha OKOHYaTelbHble pe3ynbrarbl. 5. Ctp. 16
nocnenHuid  a6zau.  Ilpemnoxenne — «CkBaxuHa,  paHee  IEPUOJAUYECKH
caM03aJjaBIuBaroIasics...». Hy)kHO MOSICHUTh Kakoi CMBICI BKJIAJBIBAETCS B IIOHATHE
«IepUOMYECKU camo3ajaBnuBaromascs». 6. Ha crp. 17-18 peus wuger o
MOIUGHUKAIMIX KoMIbloTepHOH mnporpammbel WELL-4. 3xech BO3HHKaeT BOINpOC,
ABIIAIOTCA JIA 3TU MOIU(UKAIMK CaMOCTOSITEIFHBIMU IMPOrpaMMaMy WM BXOIAT B
xomIuieke mporpamm WELL-4? 7. Ha ctp. 23 B mOapUCYHOUHOU MOANUCH K pHC. 6
yKa3aH quana3oH U3MeHeHUs koddduiueHTa MOoTeph AaBlIeHUs. 34eCh OTCYTCTBYET
pasMepHoOCcTh kKooddunuenta. 8. Ha ctp. 26 peds umeT 0 KOMIBIOTEPHOH IporpaMMe
MODEL. Opnako Her wuHbopManud O cpeae pa3pabOTKH, SBISETCS OHA
KOMMEpPYECKOH Hau cBoOomHoM. J[Ipyroii Bompoc CBsS3aH C CYIIECTBYIOIIMMU
aHajoraMu 3To¥ nporpaMMel. Eciu aHanoru ecth, TO IPOBOJWIKUCH JIU UCCIIEI0OBAHUSA
ux 3¢ pexruBHoctu? 9. [lanee Ha ctp. 28, 29, 20. Peus uueT o Apyroit KOMIBIOTEPHOMH
nporpamme SWIP-S u ee Mmomudbuxarmuu SWIP-L. 3mech Takke OTCYTCTBYeT
uHbopMaIusd O cpeme pa3paboTku, aHajgorax u T.n. 10. B Hauane aBTOpedepata
JIUCCEPTaHTKa ONlEpUpPOBaJla MOHATUEM «MaTeMaTudeckas Monenb». OnHako jaajee B
aBTOpedepaTe OUCCepTaHTKa Iepelula Ha IOHATHE «MOIENbY». [IpaBUIBHO JIU s
IIOHMMAI0, YTO PeYb 3[eCh MAET O MAaTeMaTU4YeCKOH MOZAENd, a He O (PU3UYECKOH,
KOMITBIOTEPHOM UM KaKOH-HUOYIb emie?y.

B  or3eBe mpodeccopa  kadenper  «TexHochepHas ~— 6e30macHOCTHY
JlanpHEBOCTOYHOIO  IOCYIapCTBEHHOIO YHHUBepcuTeTa ImyTedl cooOmenus (T.
XabapoBck), HOKTOpa TeXHHYECKUX Hayk, mnpodeccopa Karuna Buxropa
JmutpueBuya caenaHo cruenyloulee 3ameuanue: «Ha crp. 20 ma puc. 3 mo ocu
opaMHAT pasMepHOCcTh G nobKkHA OBITH YKazaHa B KI/c, a He B Oapax?y.

B or3piBax mpodeccopa kadenpsr TeopeTrueckoil ¥ BBHIYHUCIUTENBHON (U3UKU
JlarecTaHcKkoro rocyiapcTBeHHOro yHuBepcuTera (r. Maxadkania) JOKTOpa (HU3UKO-
MaTeMaTU4YecKuX Hayk AunuBepnueBa AOyrtaba AuiekcaHapoBHYa U JIUPEKTOpa
MuctutyTa KOCMOQHU3HYECKUX HCCIENOBaHM ¥ pacnpocTpaHeHus: pamuoBoin [IBO
PAH (c. Ilaparynka, Kamyarckoro kpas) HokTopa (H3HUKO-MATEMATHUYECKHX HayK
Mapanynen FOpus BanenTrHOBHYA 3aMeyYaHMst OTCYTCTBYIOT.

B ot3wiBe renepansHoro gupexropa OOO «I'eorepm-M» (. MockBa) naypeara
rocyiapcTBeHHoM Ipemuud PO, n.1.H., mnpodeccopa Tomapoa I'puropus
BanenTrHOBHYAa OTMEYEHO: «YTO B aBTOpedepare NpakTUYECKH He YAeJIeHO BHUMaHHUEe
XUMHYECKOMY COCTaBy I'€OTEPMAaJbHOIO TEIJIOHOCUTENS. YUUTHIBAIOCH JIU BIUSHUE
IIpMMECEN Ha XapaKTePUCTUKH MTOTOKa?y.

B ot3eiBe mnpodeccopa kadenpsl «Briciias MaremMaTHKa» Y IJIBSHOBCKOTO
rOCyapCTBEHHOIO TEXHUYECKOro yHuBepcutrera (r. YIBSHOBCK), JA.(.-M.H.,
npodeccopa Benbmucosa Ilerpa AnekcanapoBuya CHeTaHO CleAyrOLIee 3aMevaHue:
«IIo aBTOpedepaTy HMeeTCs 3aMeuyaHHe, CBA3aHHOE C OTCYTCTBHEM OOOCHOBAaHUS
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BbIOOpa IUIMHBI pacyeTHOro yyactka (mo 200 M) Ipu BBIIOJHEHHM pacuyera II0
KoMmnbroTepHo# nporpamme MODEL».

B ot3piBe mpodeccopa kadeapsl TEOPETUUECKOM M MaTeMaTUYeCKOW (U3MKH,
(bUBUKO-TEXHUYECKOTO bakynpTeTa Cesepo-KaBkazckoro GbenepanbHOTO
yauBepcutera (r. CraBpononb) mg.¢.-M.H., mpodeccopa 3akuHsHa Pobepra
I'yprenoBu4a npucyTCTBYIOT YeThIpe 3amMeuanusi: «1. AKTyalbHOCTb TEMbI CTAHOBHUTCS
IIOHATHOM TOJBKO JIMILG IIOCJIe MPOYTEeHUs aBTopedepaTa 10 KOHIA, a HE CHayala
TekcTa. 2. To e OTHOCUTCS K POpPMYITHPOBKE IIeJIH, B KOTOPOU 0XKHUIAIOCH YCIBIIATh
eMKYI0 (GOpMYJIHPOBKY MPOOJIEMBI U ee peleHre. 10 e OTHOCUTCS K (POpMyITHpPOBKE
Hay4HOM HOBM3HBIL 3. B yeM npeuMyIinecTsa npeiaraeéMoro MeTo/1a o CpaBHEHHMIO C
3apyOexHbIM aHanoroM? VM movyeMy JaHHBINA METO MUMeET HAUMEHBIIIEee PACXOXKAECHHE
C ONBITHBIMU JAHHBIMU IIO CpaBHEHHIO C 3apyOexxHbIM aHaioroM? 4. B uem
BEIPAXKaeTCs KPUTEPUM IPaBUTALIMIOHHOM HEYCTOMYUBOCTH 7).

B om3miBe 3aBenyromero Jjaboparopueil TersiomMacconepeHoca, IIABHOTO
Hay4yHOro cotpynHuka ['eomoruyeckoro uucruryra PAH (r. Mocksa), A.r.-M.H.,
npodeccopa, 3aciayKeHHOro aesrtens Hayku PO Xyropckoro Muxamna J[aBsimoBuya
CHEJIaHO CIIENYyIOLee 3aMeyaHue: «IpU OINMCaHUU MaTeMaTHYeCKUX MOJeNeH, II0
MHEHHIO PELEH3EHTa, HE YIeJsSeTcs BHUMaHHEe BapUaTUBHOCTH TaKUX I1apaMETpPOB,
KaK TeIulo- W TEeMIEpaTypOlPOBOJHOCTh TIE€OJIOTHUECKOM Cpelbl U TEeIUIOEMKOCTh
¢urora. OnBIT NpeABIIYIIUX UCCIEOBAHUM TEIIOU3NIECKAX CBOUCTB KAMYaTCKUX
MECTOPOXXIACHUM NapOruapOTepM II0Ka3bIBAaeT, YTO 3THU IapaMeTphl MEHSIOTCS B
3aBHCUMOCTH OT TI€0JIOTMYECKOTO CTPOEHHUS KOJUJIEKTOpoB B 2-3 pasza. IT1O0, IIO-
BUIUMOMY, CJIENOBaJIO OBl paCCMOTPETHh Ha OCHOBE aHaIM3a (PaKTUYECKOTO MaTepHraa
U y4€eCTh IIPY CO3JaHUHU MOJEIIEH TeIOMacCoNepeHoca B IOOBIYHBIX CKBOKUHAXY.

B 0T3bIBE I'TIaBHOrO HAy4HOIO COTPYAHHUKA JIAOOPATOPUH TEIUIOMACCONEPEHOCca
Hucrtutyra BynkaHomormu u ceiicmonorud JIBO PAH (r. IlerpomaBioBck-
Kamuarckwuii), A.r.-M.H., npodeccopa Kuproxuna Anexces BragumupoBuua cienaHo
OeBATH 3amMevaHui: «1. TepMHUH «HaydyHbBle OCHOBBI» HaJ0 KOHKPETU3HpOBaTh. Peub
UJIET BEPOATHO 00 YCOBEPIIEHCTBOBAHUH YINPABISIOUIMX YPaBHEHHH NapOBOISHBIX
IIOTOKOB B CKBaXMHaX U TpybOompoBonax. Eciu 3To Tak, TO jXelaTelbHO MOSCHUTD, B
YeM M3MEHMJIMCH YIPaBIIOIIMAE YPaBHEHMS U HMX alllPOKCHMaUuWs Ui ceMelcTBa
nporpamM Well+ 1mo cpaBHeHMIO C yNpaBISIONIMMU YPaBHEHHUSMH U IPOTPaMMOM
Debit (pasmen 4.2, Texct nmporpammsl Ha ctp. 148 B kuure A.B. Kuproxun, B.M.
Cyrpo6oB Mogenu TeruonepeHoca B T'HAPOTEPMAlbHBEIX cHucTeMax Kamuartku, M.
Hayka 1987,149 c). 2. 13 aBTOpedepara HeSICHO B Kakoil Mepe YIIpaBISIOLIHE
ypaBHeHUs (2-4) y4UTBHIBAIMCHh B QJITOPUTME BBIYUCIICHHMA, YYUTHIBATACH JIU JIeBas
yacTh ypaBHeHMs (3) (yckopeHHMe) WM €0 mpeHeOperajock B pacderax. 3. He
IPUBOAMWTCS CBEACHUH IO QITOPUTMY BBIUMCICHUHA U 00 HCCICIOBAHMSIX
YCTOMYHMBOCTH BBIYUCIUTENBHON CXEMbI OTHOCHUTENIBHO IPOCTPAHCTBEHHO-BPEMEHHOM
ceTku. TecTMpoBaHME MOJENIU Ha JaHHBIX 10 U3MEPEHUIO YPOBHS MapooOpa3oBaHus B
[TayxeTckux CKBaKMHaX He SIBISETCS JOCTATOYHBIM JUJIsi PaclpOCTpaHEHHs Ha
neneBoii MyTHOBckul pesepByap ¢ SHramemuamua 1100-2600 kJDx/kr, T.K. B
IMayxerckux sHTaNbNUU He npeBbimaioT 900 kJ[x/Kr (3T0 «IoApEIBaeTY 3alnUIaeMoe
nojoxxenue 1). 4. B Hacrosimiee BpeMsi M3BECTHO HECKOJBKO JECSTKOB
MaTeMaTHYeCKMX MOJEJEd U INpOorpaMM /jsl ONKCAaHUS MapOBOJSHBIX IOTOKOB B
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CKBa)XHHax. B aBropedepare ecTh ymoMuHaHHe TOJbKO 00 omHoit u3 Hux (HOLA).
Cwm., mampumep: R.A. Tonkin, M.J. O'Sullivan, J.P. O'Sullivan, A review of
mathematical models for geothermal wellbore simulation, Geothermics Volume 97,
2021, 102255, https://doi.org/10.1016/j.geothermics.2021.102255.
Heo0ocHOBaHHEBIM SIBIISETCS BBIBOJ 00 YCHJICHWM 3aKUIIAHMS I[EHTPAIBHOIO y4acTKa
[lay>eTcKOoro reoTepMaibHOI0 MECTOPOXKIEHUS Ha OCHOBAaHUH OJAMHOYHBIX PacYeTOB
MIOHM)KEHHMM 3a00HMHOr0 JaBlIeHHs B JOOBIYHBIX CKBakuHaxX TabOiy. 3 (3ammimaemoe
noyiokeHue 4, 2-1 4acTh), T.K. IO oOIIed COBOKYMHOCTU JOaHHBIX Ilayxerckoe
MECTOPOXICHHE OJKCILUIyaTHPYeTCs B pEXHME IPOrpecCUpYIOLIero OOBOAHEHUS C
IIOHMKEHUEM SHTAJbIIMM JOOBIYHBIX CKBaXMH (TnaBa 12, puc. 12.5 B kxuHure A.B.
Kuproxun TI'eotepmoduitonioMexaHuka THAPOTEPMAIbHBIX, BYJKaHUYECKUX U
yrieBogopoaHbix cucteM //Cankr-IletepOypr: ako-Bekrop ait-ITu, 2020. — 431 c.). 6.
Jloka3aTesnbCTBO TOr0, YTO HEBO3MOXHA OLleHKa (DUIBTPAIIMOHHO-eMKOCTHBIX CBOWCTB
pesepByapa IO pacyeTaMm 3a0OWHOTO AaBlieHUS NOOBIYHBIX CKBaXUH (3aluinacmoe
IOJIOXKEHHE 5) - NHUILEHO cMbIcia. [ OleHKH (UIBTPaHOHHO-EMKOCTHBIX CBOWCTB
THIPOreOJIOTUYECKUX  pe3epByapoB  HCIIOJIB3YIOTCS JIaBJICHHST/YPOBHU B
HabmogaTenbHbIX ckBaxuHaxX (cMm.: bopesckuit b.B., Camconos B.I'., SI3Bun JI.C.
Metonuka omnpeneneHus napaMeTpoB BOJOHOCHBIX T'OPHU30HTOB IO JaHHBIM OTKayeK
Henpa, MockBa, 1979 r., 326 ctp.). s reorepMalbHBIX MECTOPOXACHUM IS
KaTMOpOBKM  MoOAeled M  OUEHKH  (PUIBTPALMOHHO-eMKOCTHBIX  CBOMCTB
reoTEPMAJIbHBIX PEe3epPBYapOB MOXET OBITh AOMOJHUTEIHFHO HCIIONH30BaHA HCTOPUS
OKCIUIyaTallyd [0 SHTAIBIIMU U pacxony HoObuHBIX ckBaxuH (A.B. Kuproxun
MonenupoBanue 3KCIUTyaTallid TeOTepMalbHBIX MECTOPOXAeHHuM // BiaguBocTOK,
Hanpnayka, 2002, 216 c.). 7. B aBTopedepare IHUPOKO HCIONB3YETCS TEPMUH
(MoHsATHE) «yCTOWYMBOCTEY» PabOTHI MAPOBOASHBIX CKBAXHMH, KOTOPOE, GasupyeTcs Ha
TpeOOBaHMM BBIIOJIHEHUS YCJOBHS IIOJIOXKUTEIBHOTO 3HAYEHHS IPOM3BOAHOM
3a0oiHOro naBieHus no pacxopy (dopmyna (9) B a\p). Ho B JeiicTBUTENBHOCTH
Ipou3BoAHas 3a0oKHOro naBneHus P3ab mo pacxoxy G mns paboTtaromieil CKBaKHMHBI
(G=P1*(Pnu1-P3a0)) paBHa MHHYC eIMHMIA JETUTh HAa HHAEKC NPOoAyKTHUBHOCTH PI, 5TO
oTpuuarenbHas BenuyuHa. 8. Hexoropsie popmyinsl (1), (3), (4), (5), (6), (7), (8), (12),
(15), (16) npuBomsTcs 6e3 HEOOXOMUMBIX CCBHUIOK Ha MX aBTOpOB. 9. B Tekcre a-p
4acTO MCIIONB3YETCS TEPMUH «KPUTUYECKUN MTOTOK». ECTh K B 3TOM HEOOXOIUMOCTH?
IloHATHO, 4YTO MHCHBITAaHUS CKBOXWH Ha comie JDkefiMca CONPOBOXKIAIOTCS
KPUTHYECKUM MCTEYEHHEM. A €CTh JIU IPUMEPHI SKCIUTyaTalllK TOOBIYHBIX CKBAXXUH C
KPUTUYECKUM UCTeUeHUEM B cenapatop MyTtHoBcko# ['e0DC?».

Be16op odunuanbHeIX ONIOHEHTOB W BELYIIEH OpraHuU3aluu OOOCHOBBIBAETCS
COOTBETCTBUEM MPOMUIS Hay4yHBIX PabOT OIIOHEHTOB M COTPYOHHKOB BeAyILEH
OpraHM3alli¥ HallPaBJICHUIO HAy4YHBIX MCCIEIOBaHUN MUCCEPTAlMOHHON paboTHl,
obecreueHueM BBINONHEHUs TpeboBanuit myHKToB 22 u 24 «IlonoXeHus O MOpsIKE
IPUCYKIEHUS YUYEHBIX CTEIeHeW», YTBEPKICHHOIO nocTaHoBleHrueM [IpaBuTenbcTBa
Poccuiickoit ®enepanuu Ne 842 ot 24.09.2013 r.

Odnuunanbubiii onnoHeHT AnxacoB Anubex BacupoBuY SBISETCS M3BECTHHIM
YYEHBIM B 00JacTM OCBOEGHHS TI€OTEPMANBHBEIX PECYPCOB, IOJB3YIOIIUMCS
3aCJIy)KEHHBIM aBTOPUTETOM B KpPYyTy CHEIHAIUCTOB B JaHHOU oOyiactu. Ero HaydHble
paboThl OXBAaTHIBAIOT IIMPOKUHM KPyr NpOOJIEM TIeOTePMUM, BKIIOYAs H3YUEHUE
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paccMaTpUBaeMbIX B JAUCCEPTALUU TEIIO(PU3MUECKUX IIPOLIECCOB IIPU OCBOECHMHU
reoTepMalibHBIX MECTOPOXKIAECHUH. 3a OocaeIHUE S5 JIeT UM OIyOIMKOBAHO 8 HAy4YHBIX
paboT o TeMaM UCCIENOBaHUM, OJIM3KUM K 3a/ladaM, peliaeMbIM B JUCCEPTALMOHHON
pabote UepmorueHneBoii A.A.

Odpuunanbubliii onnoneHT Ilamkesuy Poman VirHatheBUY SBISETCSA U3BECTHBIM
U 3aCIy)KEHHBIM CIELUAJIUCTOM U YYEHBIM B OOJIACTH TOPHOM TEIUIOQHU3HUKH, €ro
Hay4yHbIE WCCIENOBAaHMS OXBaThIBAIOT M BOMNPOCHl OCBOCHHS I€OTEPMAaIbHBIX
MECTOPOXACHUN. B mybnukanusax ocBeleHbl BaXKHbIE IS 3aLUINAEMON JUCCePTalin
BOIIPOCHl M3Y4YECHHMsS U3MEHEHUS [apaMeTpoB JOOBIYHBIX CKBAXWH B  XOJ€
3KCILLyaTalldd TIeOTePMAlIbHBIX MECTOPOXXKIEHUH, a TakKe BIUSHUSA pPA3IUYHBIX
(hakTOpOB Ha peXXuM pabOTHl AOOBIYHBIX T'€OTEPMATBHBIX CKBXHH. 32 IOCIETHUE 5
neT uM omyOnukoBaHO 10 HaydHBIX pabOT MO TeMaM HCCIICNOBAaHUM, ONM3KUM K
3a/layaM, pelllaeMbIM B JUcCepTaluoOHHON paboTte UepmolueHeBoit A.A.

Odunuanbubiii onnoHeHT IlonoBHuMKOB BsdecnaB IOpreBUY — H3BECTHBIN
y4€HBIA B 00JaCTU MaTeMaTHYECKOrO MOAEIMPOBAHUS TEILTOPH3NUECKUX IPOLIECCOB,
UMEIOIIUX MECTO B Pa3jIMYHbBIX TEXHOJIOTUSIX OCBOCHMS reOTepMalIbHBIX pecypcoB. B
TOM 4YHCJIe, UM JAETaJbHO MCCIENOBaH IPOLECC TEIUIoOOMEHa TIeoTepMaIbHOU
CKB&XHUHBI C OKpPY)XAIOIIMMU OOBOJHEHHBIMH IIOPOJAMH IIPU HaJIMYUU (Da30BBIX
IIEpEXo0B. 3a MocienHue 5 JeT UM omyOsukoBaHO 10 HaydHBIX paboOT MO TeMaM
UCCIIEIOBAaHUM, ONM3KMM K 3aJayaM, peliaeMbiM B JUCCEPTALIMOHHOW paboTte
Yepmomiennesoi A.A.

Beibop AxkuuonepHoro obmectBa «Bcepoccuiickuii HedTeraszoBblii Hay4YHO-
HCCIIEI0BATENIbCKUM MHCTUTYT uMMeHH akanemuka A.Il. KpsuioBa», r. MockBa, B
Ka4yecTBe BeAylledl opraHu3aluu OOOCHOBHIBACTCS HAJIMYHEM B CTPYKTYpe NAaHHOMN
OpraHu3alli¥ COOTBETCTBYIOIIEH HCCIEAOBATEIBCKOM 0a3bl, a TaKKe CIELUATHCTOB-
YY€HBIX, B TOM YHCJE JOKTOPOB Hayk, IIPO(eccopoB, NPOAYKTUBHO 3aHUMAIOLIUXCS
HAy4YHO! NEATENBHOCTBIO U XAPaKTEPUIYIOLIUXCS MyOJIMKAIMOHHOW aKTHUBHOCTHIO B
00JIaCTH OCBOEHHS I'eOTePMAaTBbHBIX MECTOPOXIeHUN. B HacTosiuee BpeMs JaHHAs
OpraHu3allM¥ aKTUBHO BOBJI€YEHA B IPOLIECCHI OCBOEHUS I'€OTEPMAIBHBIX PECYpPCOB
Kamuyarckoro kpas, BKIIOYas IUIAHBI pACIIMPEHHS MAaclTaboB  OCBOCHHUS
MyTHOBCKOrO MECTOPOXIEHUH, SBISIOLIErOCS [NIaBHBIM OOBEKTOM HCCIIEIOBaHHS B
IUCCEPTALlMOHHOM paboTe.

JMccepTallMOHHBIM COBET OTMEYaeT, YTO Ha OCHOBAaHUHM BBIITOJHEHHBIX
COMCKATEJIeM UCCIIeJOBaHUM:

pa3paboTaHbl Hay4Hble OCHOBBI OITMCAHMS TUAPra30JMHAMHYECKUX IIPOIECCOB B
NOOBIYHBIX CKB@XHHAX W CHCTEMax HAa3eMHOM TpPaHCIOPTHPOBKH, OTBEYAIOIIHE
COBPEMEHHBIM 3allpocaM B pPa3BUTUU TEXHOJOTUHA OCBOCHHS MECTOPOXKIECHUHN
IaporuapoTEPM, BKIOYas OOOCHOBaHHME Oa30BBIX YpaBHEHUN MaTeMaTHUECKHX
MOJIeJIel ¥ KPUTEPHUEB YCTONYUBOCTH COOTBETCTBYIOIIUX MPOLIECCOB;

NpeIJIosKeHa IMIIoTe3a O HEOJHOPOAHOCTH IOJISI CKOPOCTEH, pactpenenenus ¢as
U JaBJI€HUH B CEYEHUU KaHajla IpU (QOPMUPOBAHUM KPHUTHYECKOTO ITOTOKA IS
OOBSACHEHHS aHOMAJIbHO BBICOKHX PACXOIOB KPUTHYECKOIO MCTEYEHHUS MAapOBOASHOM
CMECH C BBICOKMM IIapOCOAEPXKAHMEM, a TaKXe OpUTMHAJbHAs TpPaKTOBKa
NPaKTUYECKH OOHAPYXEHHBIX MPOOJEM MPH BBOJE B OKCIUIYyaTAI[dIO CKBAXHH A-2 U



A3 MyTHOBCKOIO MECTOPOXKAEHHs, OCHOBaHHAs Ha HOBBIX IPENCTABICHUSAX 00
YCTOMUYUBOCTHU peXUMa padOThl MapOBOASHBIX CKBAKUHAX;

JI0Ka3aHa TEPCIEKTUBHOCTh KCIONB30BaHMsA HOBBIX IIPEICTaBICHUM 00
YCTOMYMBOCTA  Ta30)KUIKOCTHOIO  IMOTOKAa  INPUMEHUTENbHO K  IIpoleccam
[ApOBOJASIHOTO TEYeHHUS B MJOOBIYHBIX CKBaXHHAX W CHUCTEMax Ha3eMHOH
TPaHCIIOPTUPOBKU Ha MECTOPOXKIEHHUIX APOTUIPOTEPM.

Teopetrnueckasi 3HaUMMOCTb UCCIIEIOBAHUS 3aKJIFOUAETCS B TOM, YTO:

JAOKa3aHbl 3aBUCHUMOCTh pe3yJIbTaTOB ONMPOOOBaHMS MAPOBOASIHBIX CKBAXUH OT
YCJIOBUI TeUeHHs BHM3 IO MOTOKY OT YCThS M HaJIW4Ke cTabUiu3upyomero ¢ dexra
IPOCCEIMPOBaHUS IOTOKa BOJMM3UM YCThI Ha pabOTy NApOBOJSHOM CKBa)XHUHBI,
pacIiupsiol[ye IPEeICTaBlIeHUs 00 YCTOHYMBOCTH pexuma paboThl JOOBIYHOMN
CKBa)XMHBI IIPH OCBOCHUH MECTOPOXKICHUN apOTUIPOTEPM;

NPHMEHHUTEJbHO K Npol/jeMaTuKe AuccepTanuu 3(pPeKTHBHO MCIOIb30BaH
KOMIIJIEKC Hay4YHBIX METOJOB HCCJIEJOBAaHHUI: aHAIU3 OTEUYECTBEHHOU M 3apyOexHOH
JUTEpaTyphl IO IpeaAMETy HCCIEeI0BaHus, OSKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUA
IIapOBOJSHBIX TOTOKOB Ha MyTHOBckoM u [layXeTCKoOM MeCTOPOXACHUIX
naporugporepm (KamuaTka), TeopeTHueckoe HCCIeOBaHHE, MaTeMaTUYeCKOe U
YKCIIEHHOE MOJENUpPOBaHHE THUApPO-, Ta30- U TEPMOAMHAMHYECKHX IIPOLIECCOB B
JOOBIYHBIX CKBa)XMHAX M CHCTEMax HA3eMHOM TpPaHCIIOPTUPOBKU ABYX(ha3HBIX
reoTepMallbHBIX  (UIIOMIOB, HATypHBlE  SKCIIEPUMEHTHl I BepHpUKaluu
pa3pabOTaHHBIX pacUETHBIX MOJEIIEN;

H3JI0K€HBI  IIOJIOXKEHMsI O  HeoOXONMMOCTH  ydeTa  TIpaBUTALMOHHOMN
HEYCTOMYMBOCTH IIOTOKA IIPM CO3JAHUM MaTeMaTHUYeCKUX MoJeNell TedeHUs B
Ha3eMHBIX TpyOOIpOBOJAax MAapOBOJASHOW CMECH M O BIHSHUUA TEXHOJOTHH
OnpoOOBaHUS CKBXXMH Ha IOJHOTY MPAKTHYECKH OIpEAeIseMBIX TPadUKOB HX
IIPOU3BOAUTEEHOCTH;

PACKpPBITBLI 3HAUYMMBbIE IPOSIBICHUS TEOPUU T'PABUTALMOHHON HEYCTOHYMBOCTU
ra30’kMJIKOCTHOIO IIOTOKa, TaKUWe KaK HaJd4Yhe MeTacTa0WIBbHOIrO TEYeHHUs B
BOCXOJISIIEM IIOTOKE M HAJIWYUE YacCTU ONBITHOrO rpaduka IMPOU3BOAUTEIBLHOCTU
CKBaKMHBI B OOJIaCTH BBICOKHMX YCTBEBBIX NABIICHHM W MAaJIbIX pacxojax, KoTopas
MOJKET HE COOTBETCTBOBATh YCTOMYUBOM paboTe ee 3KCILTyaTalluy;

M3Yy4YeHbl CBS3M I'PDaBUTAI[MOHHONW HEYCTOHYMBOCTH Ia30’KUIKOCTHOI'O MOTOKA C
paHee HaOMIONAaeMBIMU IIPH HUCHBITAHUAX [APOBOMASHBIX CKBAKUH OCOOEHHOCTSIMHM
pexuMa paboTbl, HE UMEBIIUMH yOeAUTETbHBIX TEOPETUUECKMX TPAKTOBOK, BKJIIOYAS
NOBEIEHUE B KpPaWHUX (3KCTpEeMalbHBIX) 00JacTax rpadukoB MPOU3BOIUTEIHEHOCTH
(MUHMMaIBHbIE U MaKCUMAaJbHBIE PACXO/Ibl, MUHMMAIbHbEIE U MaKCUMaJIbHEIE pabouue
YCTHEBBIE IaBJICHMS ),

npoBeleHa MOJEPHH3aLHs CYIIECTBYIOUIMX MaTeMaTHYEeCKHX MOJeNel
MapOBOJASHOIO TE€YEHHs] B JOOBIYHBIX CKBOKHMHAX M HA3eMHBIX TPYyOOIIPOBOAAX MpH
OCBOCHHMH MECTOPOXIEHUMN NapOrHAPOTEPM JIsi U3YUCHHS BIIMSHUS TPAaBUTAIMOHHON
HEYCTOMYMBOCTH IIOTOKA Ha PEXHUM PabOOTBI CHUCTEMBI HOOBIYM U TPAHCIIOPTHUPOBKH
IByx(azHoro ¢ronaa.

3HaueHUe MOJyYEHHbIX COUCKATENIEM PE3yJIbTATOB UCCIIEAOBAHUS ISl IPAKTHKU
IIOATBEPXKIAETCS TEM, UTO:



pa3paboTaHbl H BHeIpPeHbl MaTeMaTUYECKUe MOJEIH I pacdyeTa NapoBOASHBIX
T€YEHUN B JOOBIYHBIX CKBO)XXMHAX, OXBATBHIBAIOIIME BECh CIEKTP BO3MOXKHBIX 3a1ad,
OTBEYAIOLIMX COBPEMEHHOMY YpPOBHIO TEXHOJOTHH pa3pabOTKH MECTOPOXIACHUMI
[aporuIpoTepM (HAKJIOHHBIE CKBa)XHHBI, TeUEHHE B O0JIACTU IUTAIOLIEro IIacTa U
T.A.), a TaKXKe Ha3eMHBIX TpyOOIpoBOJaX, pacCIIUPSIOINIAE BO3MOXXHOCTH
TUIPaBIMYECKAX PacyeTOB IO [UAIa30Hy CKOpPOCTEH TPAaHCIOPTUPOBKUA U YYETY
penseda Tpacchl, KOTOpble HaUUIM IIMpoKoe mnpuMmeHeHne B @ummane IIAO
«Kamuatckanepro» Bo3o0OHOBIsieMass 3HepreTMka M YacTUYHO BHenpeHsl B AO
«Termo 3emmny;

onpeaeJieHbl NpeeibHble 3HaU€HUS BOJOIIPOBOJIUMOCTH ILJIACTA, BBILIE KOTOPBIX
HEBO3MOJXKHO €€ pacyeTHOe, C TIOMOIUBIO COOTBETCTBYIOIIMX MaTeMaTHYECKUX
MOJIEJIEH, OIIpe/ie]IeHHe 10 JAHHBIM M3MEPEeHUM MapamMeTpoB Ha yCThe CKBAXKHUH I
ITayxxerckoro (mias sHramenuu 800 kJDx/kr — 90 m%/cyr) m MyTHoBCKoro (st
sHtanbmuu 1100 kJDx/kr — 32 M%/CyT) MeCTOPOXIEHHUM, a TAKXKE YCTAHOBJIEHO, YTO
OCHOBHBIM ()akTOpOM H3MEHEHHsS] MPOU3BOAMTEIBPHOCTH HOOBIYHBIX CKBa)KUH
[Tay>XeTCKOro MECTOPOXXIEHUS SIBISIETCS CHI)KCHHE MABJIICHHUS B TEPMOBOJOHOCHOM
KoMIiekce (Ha 7-13 Oap 3a Bpems 3KCIUIyaTalldM), KOTOPOE COMPOBOXKIAETCS
pacIpoCcTpaHEeHUEM 30HBI KHUIIEHHS] Ha IMUTAIOLIMH KOJUIEKTOpP ¥ (OPMHPOBAHUEM B
TEPMOBOJOHOCHOM  KOMIUIEKCE  «IApOBBIX IIAOK», CO3MAIOIMIMX  OIACHOCTH
reoTepMaibHBIX B3PHIBOB;

CO3JaHbl  KOMIBIOTEPHbIE INPOTPaMMBI, pealu3ylolnue  pazpaboTaHHbIE
MaTeMaTHYECKHE MOJENH NapOBOJSHOIO TEUEHUS B CKBXKUHAX (KOMIUIEKC IIPOrpaMMm
WELL-4, oxBaTelBalOIIMA BeChb CIEKTP BO3MOXHBIX 3aJad, OTBEYAIOIIHUX
COBPEMEHHOMY YPOBHIO TE€XHOJIOTMH pa3pabOTKH MECTOPOXKIECHUN MapOTruIpOTEPM) U
HaseMHBIX TpybomnpoBogax — MODEL (kxopotkue TpyOBI, OrpaHUYEHHBIN IUana3oH
CKOPOCTEH, OTCYTCTBUE TIHJIpocTaThdeckoi coctapisromieit), SWIP-S (xoportkue
TpyOBl, paCIIMpPEHHBI JAUama3oH CKOPOCTeW, HadWyWe THIPOCTATUIECKOU
cocrapisromiesl) 1 SWIP-L (mnuHHBIE TpyOBI, pacIIMpEeHHBIH TUAa30H CKOPOCTEH,
HaJIM4Ke T’UApOCTaTUYECKOM COCTaBIAIONIE );

npeAcTaB/JeHbl METOAUYECKHE PEKOMEHIAIUMH TI0 MIPOSKTUPOBAHUIO T€OMETPUU
Tpacc TpyOONpPOBOAOB NApOBOJSHON CMECH Ha I'€OTEPMATIBHBIX MECTOPOXKICHUSIX U
ONpoOOBaHUIO NAPOBOASHBIX CKBaXKHH.

Ounenka 10CTOBEePHOCTH PE3yJIbTATOB UCCIIENOBAHMS BBIIBUIIA:

JAJIsi 3KCIIEPHMEHTAJbHBIX pabdoT pe3yJbTaThl IMOIYYEHBI C HCIIOIB30BAaHHEM
LITATHOTO OOOpYNOBaHUs, MCIOJB3YeMOro IMpH pa3paboTke MyTHOBCKOTO U
ITay>XeTCKOro MeCTOpPOXAECHUIN MapOTruApPOTEM, PETYJIAPHO, COINIACHO AEHCTBYIOIIUM
HOpPMaTHBaM, IIPOXOASALIEr0 IOBEPOYHBIE IPOIIEIYPHI;

TeOpHsi IIOCTPOCHAa Ha 0a30BbIX 3aKOHAX (GU3UKW U OIBITHBIX JaHHBIX,
IIOATBEP)KAECHHBIX HE3aBUCHUMBIMHU HCCIIEJOBAHUSMH, BKIIIOYAs JAHHBIE, MTOyYCHHBIE
Ha paHHUX JTanax ocBoeHMs Ilayxerckoro m MyTHOBCKOrO MECTOPOXICHHH, U
JlaHHBIE, [TOTyYEHHBIE B IPOLIECCE MX MHOTOJICTHEN pa3pabOTKu;

uaess Oasupyercss Ha aHalM3e TPAKTHKU pa3paboTku I[layxerckoro u
MyTHOBCKOIO MECTOPOXIEHHI, a TakKe OOOOLIEHMH MHPOBOIO OIBITA Pa3spaboTKH
AQHAJIOTUYHBIX OOBEKTOB;
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HCINOJIL30BaHbl JaHHBIE M0 SKCIIEPUMEHTAIBHBIM paboTaM M METOJaM pacyeTa
MAPOBOJITHOIO TEYEHHS B TIeOTePMAJbHBIX CKBRXHMHAX M CHCTEMaX HAa3eMHOU
TPAaHCIIOPTUPOBKHU U3 3aPYOEKHBIX OTKPHITHIX HCTOYHUKOB;

YCTAaHOBJIEHO, YTO pa3pabOTaHHas B JUCCEPTALMOHHON paboTe MOJENb TEYECHHUS
B CKBa)XMHE IIO3BOJSET B 2,5 pa3a CHU3UTHb PACXOXACHHE PACYETHOIO U OIBITHOIO
JIaBJICHUS Ha INIyOMHE M0 CPpaBHEHUIO C 3apyOeKHBIMU aHAJIOTaMH.

JInuHbIi BKJIAA COMCKATEJIsI COCTOUT B:

pa3paboTke  aJeKBaTHBIX COBPEMEHHBIM  3ampocaM  HAydHBIX  OCHOB
MOJCIIMPOBaHUsl MApPOBOJSHBIX TEYCHHH B MJOOBIYHBIX CKBaXMHAX W CHUCTEMax
Ha3eMHOW TPaHCIOPTUPOBKU Ha MECTOPOXKIECHUAX MTAPOTUIPOTEPM;

CO3[JaHUM MaTeMaTUYECKUX MOJEJNeH U KOMIIBIOTEPHBIX IPOrpaMM JJIi pacyeTa
[IapOBOJASHBIX TEYEHHWHM B JIOOBIYHBIX CKBOXMHAX M CHCTEMax Ha3eMHOU
TPaHCIIOPTUPOBKY Ha MECTOPOXKACHUSIX APOTHAPOTEPM;

O0OCHOBaHHUU IIPOEKTOB PEKOHCTPYKLUUU TOOBIYHBIX CKBaXHH MYTHOBCKOIO
MECTOPOXKACHHS C IIOMOLIBIO CO3aHHBIX MPOTrPaMM pacyeTa TeUeHUN B CKBaXXUHAX;

pa3paboTKe pEKOMEHIAIMi IO CTPOUTEIBCTBY M PEKOHCTPYKIUU CHCTEMBI
TPAHCIIOPTUPOBKM Ha MyTHOBCckoM u [layxeTckoM MecTopoxaeHusX Ha 0aze
HCIIOJIb30BaHUs CO3JaHHBIX IIPOrpaMM pacdeTa TeYSHHH B Ha3€MHBIX TPyOOIPOBOAAX;

UCCIEOBAHUM YCTOMYHMBOCTH peXHMa padoThl MOOBIYHBIX CKBaXXHUH Ha
MyTtHOBCKOM U [layeTcKoM MeCTOPOXKICHHSX;

OIIEHKE  BO3MOXHOCTU  ompeleneHuss  (GUIbTPALMOHHBIX  XapaKTEPUCTUK
IMTAOIIEro0 IulacTa IO JaHHBIM H3MEpPEeHUH IapamMeTpoB Ha YCThe JOOBIUHBIX
CKBaXMH M JWHAMUKHA COCTOSIHMS TEPMOBOJOHOCHOrO KoMmIuliekca Ilayxerckoro
MECTOPOXKACHUS.

B xome 3aummuThl nuccepranuu ObUTM BBICKAa3aHBI CJIEIYIOIIHE KPUTHYECKHUE
3aMeYaHMs: HEIOCTaTOYHO JI€TalbHO 000CHOBaHa 3KOHOMHUS cpencTB (180 muH. pyo.)
B CBSI3M C PEKOHCTPYKLMEN CKBa)XXUHBI A-2; CIeIOBaJO0 OTMETUTH Cpeay pa3paboTku
KOMIIBIOTEPHBIX ~ IpOrpaMM W YOEIuTh  OOJbllle  BHHMAHHUS  OIMCAHHUIO
BBIYMCIIMTEIBHBIX METOAOB pELICHMs 3a/Jad, ONpeAeSIEHUI0 CETOYHBIX IMapaMeTpPOB,
IOTPEUIHOCTEM U IIp.; NPAKTHYECKH HE YIEJNIeHO BHUMaHUE XUMUYECKOMY COCTaBy
re0TEPMabHOIO0 TEIUIOHOCUTENS U BapUATUBHOCTH TaKUX IapaMeTpPOB, KaK TEIUIo- U
TEMITEPATYyPOIIPOBOJHOCTh I'€OJOTUYECKON Cpelbl M TEIUIOEMKOCTh (QuUironaa; He
yKazaHbl OrpPaHWYEHHs TUAPOJMHAMUYECKUX XapaKTEPUCTHK QIIOUIOB TPU HUX
T€YECHUU B CTBOJIAX CKBAXUH U TPyOOIpOBOJAaX, MCKIIIOYAIOIIME OTJIOXEHHUS COJeH
KPEMHUSI ¥ HX 3aHOCOB; IIPEACTABIECHHbIE B NPWIOKEHUH aKTHI, IIOJTBEPXKAAIOIINE
HCIIOJIE30BaHUE pa3pabOTaHHBIX aBTOPOM METONUK U KOMITBIOTEPHBIX MPOTPaMM B
IPaKTUKE OCBOEHHUs I'EOTEpPMalbHBIX MeCTopoXkiaenuii Kamuarku, ciemoBajio
OTMETHUTH B TEKCTE AUCCEPTALUU U aBTOpedepara.

Couckarens YepMoieHiieBa A.A. OTBETHIIA Ha 3aaBaeMEIe €l B XOJe 3acelaHus
BOIIPOCKI M IIpuBela COOCTBEHHYIO apryMeHTAlldIO, II0Ka3aB IIOHUMaHHE CYTH
UCClIeyeMOoM poOIeMBL; ¢ OTAEbHBIMH 3aMEYaHUSIMK COMCKATENb COrIaCHUIach.

Ha 3acemanuu 25 ampens 2025 r. AucCcepTalMOHHEIN COBET NMPUHSI PEIICHUE: 3a
peleHye Hay4yHOU npoOieMbl pa3BUTHS HAyYHO-METOIUYECKON 6a3bl MOIETMPOBAHMUS
THAPTra30JMHAMUYECKUX MPOLECCOB B JOOBIYHBIX CKBa)XKHHAX M CHCTeMaxX Ha3eMHOM
TPAHCIIOPTUPOBKHU JOOBITOro (iroraa Ha MECTOPOXKICHHS apOTUAPOTEPM, UMEIOIIEH
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BaXHOE COLMAJIbHO-DKOHOMHYECKOE 3HA4YeHWE M pa3BUTHUS JAIbHEBOCTOYHBIX
Teppuropuii Poccuiickoii ®@enepanuu, npucyauth UepmoileHLeBod A.A. y4yeHyro
CTEIEHb JOKTOpa TEXHUYECKUX HaYK.

IIpu npoBeneHUU TalHOIO rOJIOCOBAaHUS AUCCEPTALMOHHBIN COBET B KOJUYECTBE
13 4enoBek, U3 HUX 4 NOKTOPOB HayK 1o crenuainsHoctH 2.8.6. ['eomexaHuka,
paspylleHne T'OpHBIX NOPOJ, PyJHHYHAS adpOora3oJMHaMHKa M FOpHasi TeIIOQU3UKa,
y4acTBOBAaBIIMX B 3acefaHud, u3 18 denoBek, BXOAAIUMX B COCTaB COBETa,
JIOTIOJIHMTENBHO BBEIECHBI Ha pa3oByro 3amuTy () yenoBek, mporosocoBanu: 3a — 13,
npoTuB — 0, HenecTBUTENbHBIX OroyeTeHel — 0,

[Ipencenarens
JAUCCEPTAIIMOHHOTIO COBETA

Pacckazo Urops IOpseBuy

IHCCEPTALHOHHOTOLCOBETA R Af/ﬁ A P KopueeBa Caetnana MiBaHoBHa
' o

MIT
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