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OBLIASA XAPAKTEPUCTHUKA PABOTHBI

AKTyajabHOCTh Ppaldorbl. B Hacrosmee BpemMs cymMmapHas IIPOTHO3Hasi MOIIHOCTb
reoTepMalibHbIX CHCTEM Ha Tepputopun mnoiyoctpoBa Kamuarka cocraBiser 4 — 5 I'BrT.
VYcTaHoBIIEHHAs MOITHOCTh BCEX TUIIOB 3JeKTpocTaHIMi KamuaTckoro kpas nmo nanHeiM Ha 2017 rog
coctaBmia 648,8 MBrt. Jlonsi reoTepMalibHBIX BJIEKTPOCTAHIIMHA B CTPYKTYpE YCTAHOBJICHHOM
momHOCTH — 11,4%. OpHOM ®W3 OCHOBHBIX TIPOOJEM TOILIMBHO-DHEPTETUYECKOTO KOMIUICKCa
KamMuaTckoro kpas siBisieTcs 3aBUCHUMOCTb OT IIPMBO3HOI'O YIVIEBOAOPOJHOTO TOILIMBA. DTO B CBOIO
ouepelb onpenaenser (OpMUPOBAHME BBICOKMX TapU(pOB Ha 3JIEKTPUYECKYIO M TEIJIOBYIO SHEPTUIO.
[loBbllIeHHEe  CTEMEHW  HCIOJIb30BAaHHMS  BO3OOHOBIISIEMBIX HCTOYHHUKOB JHEPTUU  CIOCOOHO
ctumyiupoBaTh pasButue JlanpHero Bocroka Poccum, B mepByro ouepenp Kamuarckoro kpas u
Kypuibckux OCTpOBOB, W €O37aTh MPEANOCHUIKH TIEPEBOJA WX DJHEPreTHKH Ha OE3TOIUIMBHBIN
BapHaHT.

B cootBerctBUU c pacnopstbkenueM [IpaBurensctBa Poccuiickont ®eneparuu ot 13.11.2009 .
Nel715p «O6 nsnepretuyeckoit Crtparterueit Poccum Ha mepuon mo 2030 roma» uisi TOCTHKEHUS
CTPATErUYeCcKOM LeIH pa3BUTHS CTPaHbl HEOOXOIUMO PEUIUTh 3a7jayy MaKCUMAaJIbHOTO UCTIOIb30BaHUS
BO3MOXHOCTEH TIe€O0TepMallbHOW SHEPreTHKH Ui OO0eCledeHus TeIo- U BJIEKTPOCHAOKEHUS
U30JIMPOBAaHHBIX PETHOHOB, OOTraThIX reoTepMalbHBIMU pecypcamu (momyoctpoB Kamuarka, ocTpoB
Caxanun, Kypunbsckue ocTpoBa).

[TpuopuretHoil 3amaueit coryacHo «Cxeme W MporpaMMe pa3BuUTHSl 3HepreTuku Kamuarckoro
kpas Ha 2018 — 2022 roapl» SBISETCS MO3TAIHOE YBEJIWYEHHE HCIOJIb30BAaHUS MECTHBIX
BO300HOBIISIEMBIX YIHEPI€TUUECKUX PECYPCOB: HA OCHOBE IMIPO- U T€0TEPMAIIbHBIX PECYPCOB.

B roxuHoi yactu Kamuarckoro kpasi aedctByer O3epHOBCKHN sHeproysei. MakcumaiabHas
MOITHOCTh MOTpebeHus coctasnsier 7 MBT no nanubiM Ha 2017 ron. OCHOBHBIM ITPOU3BOIUTENIEM
aNeKTpuyecKoi sHeprum sasisercs [layxerckas 'eoOC ycranoBinenHol momHocTeo 12 MBT. OfHako
ee (pakTMyeckas MOIIHOCTh OrpaHMuYeHa Ha YypoBHe 5,9 MBT wu3-3a CHmXeHHs NOTEHLUana
[Tay>keTcKoro MecTOpOXKICHHMS MaporuaporepMm. B Hactosmiee Bpemsl Ne(UIUT 3JIEKTPOIHEPIHU
BOCTIOJIHSETCSI AU3ENbHBIMU 3JeKTpocTaHuMsMu. Ha paccrosHum oxoso 18 xm ot Ilayxerckoro
MecTopokaeHus: Haxoautcs KoineneBckas reorepMmaibHasi CUCTEMa — KPYIHOE MECTOPOXKIECHUE
naporujporepMm. IIpu OCBOEHHMH €ro TEIUIOBBIX PECYPCOB BO3MOXKHO HE TOJBKO BOCIIOJIHEHHE
Jne(puIUTa MEKTPOIHEPTHU AT CYLIECTBYIOUIMX MOTpeOUTENEH, HO U peanu3anys NepCcleKTUBHOIO
IpOeKTa IO onbITy Mcinanaum:  reoTepManbHOrO  YHEPrOTEXHOJOTMYECKOTO  KOMILUIEKCA
IIPOMBIIIJIEHHOTO MIOJIy4Y€HUsI BOLOPOAA.

C 2008 roma obcyxnaercs mpoekT, mnpemioxkeHHsln OOO «Kiepocy u  kxopnopauuei
«Hopaypam», 1Mo CTpOUTEIbCTBY aJIOMUHHEBOIO KOMOWHATa MOIIHOCTBIO A0 833 ThiC. T/TOX U
MOpPCKOTO TMopTa B paifoHe n. O3epHOBCKUM, Ha paccTossHud okojio 15 kM ot KomeneBckoi
reorepMmaiibHOi cucreMmbl. [lpennaraercs ucnonap30BaTh TIeoTepMalbHble pecypebl Ilayxkercko-
KambanbHo-KorieneBckoro reorepMaibHOr0 paiioHa Jj1sl TeHepaluy 3JeKTPOIHEPTuU (MUHUMAIbHBIN
oobem 300 MBrT, meneoit — 1000 MBTt). Kopmopamus «Hopaypam» BiaaeeT amtOMHHHEBBIM
KOMOWHATOM TMPOU3BOIUTEIHHOCTHIO 260 THIC. T/TOA, pacmonokeHHbIM B ['pyHaapranru, Ucnanausi.
OTO eIMHCTBEHHBI B MUpPE ATIOMUHMEBBIM KOMOWHAT, MCIOJIB3YIOIIUN re0TepMalIbHYI0 SHEPTUIO B
Ka4yecTBE OCHOBBI cBoeil nesitenbHOCTH (Ha 70%).

Pecypcbl mapa KomieneBckoro MECTOPOKAECHHSI MAPOTUAPOTEPM MOACUUTAHBI IO KaTeropuu C2 B
xonuuectBe 161 MBT. Ilpornosnas temnoBass MomHocTh KomieneBckoll reoTepManbHON CUCTEMBI B
nenoM oneHuBaercs 10 943 MBT. OneHku NMporHo3HoOW 3nekTpuyeckoil moirHoctu KomeneBckoi
reoTepMalIbHON CHCTEMBI CYIIECTBEHHO paziaudaroTcs: oT 87 g0 279 MBT mo naHHBIM pa3HBIX

3



UCTOYHUKOB. CieayeT OTMETUTb, YTO pPacyeThl, OCHOBAHHBIE Ha TEIUIOBOM HSHEPrHMM pE3EpBYyapa,
SBIISIIOTCS.  TMPUOJTM3UTENBHBIMU, T.K. XapaKTEPUCTUKU CaMOro pe3epByapa U  IPUPOJHOTO
TEIUIOHOCUTENS Ha OONIbIIMX TIyOMHaX SBJISAIOTCS mpeanonoxutensHbiMu. Hanpumep, CyrpoOoBeiM
B.M. Obuia mnpuHsATa YHUDUUIMpPOBaHHAs BEPTUKAJIbHAs TE€OMETpUsl pe3epByapa il psaa
reoTepMalIbHBIX MecTopoxaeHni Kamuarku, B ToM uncie u i KomeneBckoro: Kpois Ha TiIyOnHe
0,5 kM, momHOCTh — 2,5 kM. OOBEM pe3epByapa ONpenessyIcs IO IUIOMATNd TEPMOIPOSBICHUMN,
KOTOpasi B CBOIO OUEPE/Ib BHIPAXKAETCSl HEOAHO3HAUHBIMU OLIEHKAMU C MOTPENIHOCThI0 He MeHee 30%.

JlocToBepHBIX CBelEeHHH 00 HCTOYHMKE TeruioBoro nuraHus KoienaeBckol reoTepMaibHOM
CUCTEMBI TaKXe HET. BOJNBIIMHCTBO HCCIENOBATENEd HAa OCHOBAHUM TI'E€OJIOTMYECKOTO CTPOCHUS U
TEKTOHUKM paliOHa B LIEJIOM M BYJKaHMYECKOI'O MACCHBA B YAaCTHOCTH CXOJISATCA BO MHEHMH, UTO
MCTOYHUKOM TEIJIOBOM PHEPIHM SBIISETCS MarMaTU4yecKui oyar (WJIM HECKOJIbKO), 3aJIeTalolivil Ha
OTHOCHTEIIbHO HE0O b0 riTyonHe. KoHpuUrypanus KOHIEHTPUYECKUX KOJIBLEBBIX PA3IOMHBIX 30H B
pailoHe BYJIKaHMYECKOIO MacCHUBa JaeT OCHOBaHME IojaraTb, 4TO WCTOYHMKAMM Tela Jyis
COBPEMEHHBIX TEIUIOBBIX AHOMA@JIMH MOTYT OBITh HECKOJIBKO 3aJleraloliMX Ha pa3HOW IIyOuHe
MarMaTHYeCKUX odaroB. PaccMmarpuBas COBMECTHOE 3ajieraHHE OCHOBHBIX M KHCIBIX MarMm, BakuH
E.A., Jexycap 3.b., CepexnuxoB A.W., CnnuenkoBa M.B. u3-3a HemocTaTka NaHHBIX He OepyTcs
CYyIUTh, HWMEIOT JIMK OTH MarmMbl pPa300lICHHbIE MCTOYHUKM WM SBISIOTCS  PE3yJIbTaTOM
muddepennmanuu B ogHoM ouare. [lozgeeB A.M., HaxamoBa WM.H. monararoT, 4To MOCTYIUICHHE
0a3anbTOBBIX MarM K MOBEPXHOCTH MPEPHIBAJIOCH 0OJ€e AIUTENbHBIMU MEPHOJAMU TPOHUKHOBEHUS
W3 MaHTUH JIMIIb Ta30BOTO (DIIIOMIa, KOTOPBIH MOXKET MPOIUIABIATh 3€MHYI0 KOpy € 0Opa3oBaHHEM
MarMaTHYeCKuX KaMep.

Kuptoxun A.B. BBIIOMHWI TEPMOTHAPOAMHAMHYECKOE MojaenupoBanue KormeneBckoit
reoTepMaIbHOM CHUCTEMBI, B pe3yjibTaTe KOTOPOro OblIa IOKa3aHa CIOCOOHOCTh HEriyOoKo
3ajeraroniero (Ha rimyOuHe 4 KM) OCTBIBAIOIIETO o4ara 00ecrneuynBaTh €€ MUTaHUue Ha IPOTHKeHUN 35 —
65 Thic. 7eT. Monenb SBISIaCh TOMOT€HHOM € KOHCTAaHTHBIM KO3()(UIMEHTOM HPOHHMIIAEMOCTH
ropabix mopoa. CreayeT OTMETUTh, YTO IEJIbI0 MOJEIMPOBAaHUS OBUIO HCCIIEJOBAHUE HA
JIOCTOBEPHOCTH MPOIIECCA OCTBHIBAHUS TEJa ¢ AaHOMAJIBHO BBICOKOM TEMIIEpaTypoil B HEAPAX CUCTEMBI
JUIsL TIPOBEPKU TMPEIMNOJIOKEHUSI O CIOCOOHOCTH HErayOOKO 3ajierarpolero oyara oOecneduBaTh
Ha0JII0JaeMBbli €CTECTBEHHBIN BBIHOC TeIlla B MaciuTade KomeneBckoro mecropoxaenus B neiaom. He
CTaBMJIACh 3ajjaya OOBSCHUTH CYIIECTBOBAHWE M JIOKAJIM3ALUI KOHKPETHBIX TEPMasbHbIX IOJIEH
MecTOpoXaeHUsI. Mojenb OOBACHsUIa CYIIeCTBOBAaHHE MPOTpeBa B 3amaJHOM 4YacTH, HO B HEH
OTCYTCTBOBAJl MOJBEM TE€OM30TEPM, COOTBEeTCTBYIOIMX HinkHe-KorieneBckumM TepMONposBICHUSM.
Taxoke oHa He 00BsICHsIa BOSHUKHOBeHHE BepxHe-KoreneBckux napoBbix CTpyi.

B ycrnoBusx Bo3pacTaroniero MHTepeca K BO30OHOBIIEMBIM 3KOJIOTUYECKH YUCTHIM UCTOYHHUKAM
DHEPrHMM, B YACTHOCTU K TIEOTEPMaJIbHBIM pecypcaM, ocBoeHue KoleneBckoil reoTepManibHON
CHCTEMBI MOXXET CIIOCOOCTBOBATH PEIICHUIO OJHOW M3 TPOOJIEM COBEPIICHCTBOBAHHS TOIUIMBHO-
sHeprerrudeckoro Oamanca Kamuarckoro kpas. OmHako 1Mo HacTosIee BpeMs He ObUIO MCCIIeTOBAHO
IPOCTPAHCTBEHHOE pacHpesiesieHNe U U3MEHEHNE BO BPEMEHU TEPMOTIHIPOAMHAMUYECKUX [TapaMeTpOB
TEIUIOHOCUTEJNSI NIPH NMOTEHIIUAILHOM OCBOEHHMH TEIUIOBBIX PECYPCOB IO TEXHOJIOI'MU I'€0TepMalbHON
LUPKYJISALUOHHON CUCTEMBI [T OJTYYEHHUS JIEKTPOIHEPTUH.

Leab auccepranMOHHON PadoTbI — OOOCHOBAaHHUE IIEECOOOPA3HOCTH OCBOEHUS TEIIOBBIX
pecypcoB KomieneBckoil reorepMallbHON CUCTEMBI Ha OCHOBE JAHHBIX, MOJIYYEHHBIX B PE3yJIbTATE
UCCJIEIOBaHMsI TEPMOTHIPOAMHAMMUYECKHUX IPOLECCOB B IOPOAAX CHCTEMbl METOJOM YHCIEHHOIO
MOJIETTUPOBAHUS.



Nnest nuccepranoHHON padoThl COCTOUT B UCIOJIb30BAHUN KOMILJIEKCA UMEIOIINUXCS TAHHBIX
0 reoJIOTHYeCKOM cTpoeHuu KoleneBckoil reoTepManbHON CUCTEMBI AJIsl IOCTPOEHUS €€ YUCIECHHOU
TPEXMEpPHOU TEPMOTUIPOAMHAMAYECKON MO/IETIH. Kamubporkoit pa3paboTaHHOM
TEPMOTHIPOIMHAMUYECKOW MOJIENIN, BBIIIOJHEHHOW MO JaHHBIM IOHWCKOBOTrO OypeHus, 00ecrnedyuThb
KOJINYECTBEHHOE COOTBETCTBUE MEXKIy MOJEIbI0 U OOBEKTOM HccienoBanus. lcmnonb3oBaTh
pa3paboTaHHYI0 MOJENb AJIs MOJTY4YEHUs PAaCUETHOrO pACHpPENeNEeHUs] TEPMOIMIPOAUHAMUYECKUX
[IapaMeTpoB TE€OTEPMAJbHOIO TEIJIOHOCUTENI B TOPHBIX IIOPOJAX TIE€OTEPMAJIbHOW CHCTEMBI B
€CTECTBEHHOM COCTOSIHMM U B XOJI€ OCBOEHMSI TEIIJIOBBIX PECYPCOB.

3agauu uccieI0BaHusA:

- pa3pa0oTKa YHCIIEHHOH TpEeXMEpPHOM TepMOruaApoauHaMuieckoii mojaenu KomeneBckoit
reoTepMalibHOM cHCTEMBbI HA OCHOBE KOMIUIEKCA re0JIoro-reopu3nieckux JaHHbIX;

- KanuOpoBKa TEPMOTHUAPOIUHAMHYECKOW MOJENH TI0 JaHHBIM TIOMCKOBOTO OypeHHs st
JOCTH>KEHUS] COOTBETCTBUS MEXy MOJIENIBIO U 0OBEKTOM UCCIIEJOBAHUS;

- TIOJy4YeHHE C¢ TIOMOLIBIO  BBIYMCIMTEIBHBIX  JKCIIEPUMECHTOB pacnpenencHus
TEPMOTMAPOJINHAMUYECKMX IapaMETPOB TI'E€OTEPMAJIBHOIO TEIUIOHOCUTENS B TOPHBIX IOPOJAX
reoTepMalIbHOM CUCTEMBI B €CTECTBEHHOM COCTOSIHUU U IIPH OCBOEHHUH TEIIIOBBIX PECYPCOB;

- YCTQHOBJIEHHE TEXHOJOTUYECKUX MMapaMETPOB r€0TEPMaJIbHON UPKYJISALUOHHON CUCTEMBI JUIS
OCBOEHUS TEIUIOBBIX pecypcoB KolieneBckoi reorepManbHON CUCTEMBI.

Metoab! ucciaenoBanuii. crnonabs3oBana KOMIUIEKCHAas METOJIMKA MCCIIEA0BAaHNUS, BKIIOYAOIAs
aHau3 1 0000IIeHIE HATYPHBIX HAOMIOIEHUH 3a TEIUIOBBIM peskuMoM KoreneBckoil reoTepManbHOR
CUCTEMBI, aHAJIU3 JAHHBIX O €€ IEOJOTMYECKOM CTPOCHHH, aHAIW3 MUPOBOTO OIBITA MCIOJb30BaHUS
TEXHOJIOTUM T€OTE€PMabHbIX LUPKYISALHUOHHBIX CHCTEM MAJs BBIPAOOTKHM 3JIEKTPHUUECKOM SHEpPrHH,
KOMIIBIOTEPHOE MOJIETTMPOBAaHUE TIPOLIECCOB TEILIONEPEHOCA B Mopoaax KoleneBckoi reoTepMaibHON
CUCTEMBI 110 TEXHOJIOTMH BBIYMCIUTEIBHOTO 3KCIIEPUMEHTA.

Hayuynasi HoBu3Ha padoThI:

- pa3paboTaHa TpexMepHas TepMOTHIpOAMHAMHUYecKas Mozenb KorneneBckoil reoTepmManbHON
CHCTEMBI, YYUThIBaIoOIas (ha30Bble MEPEX0Abl FT€OTEPMATBHOTO TEIUIOHOCUTENS B TIOJIHOM JHAra30He
BO3MOXHBIX COCTOSIHUH (BKJIIOYasi HAJAKPUTHUECKOE), TEIUIO(PU3NIECKHAE CBOMCTBA TOPHBIX TOPOA U
TEIUIOHOCUTENS B AnamnaszoHe temneparyp u gasieHuit 1o 1200°C u 1 I'Tla cooTBETCTBEHHO, CI0KHOE
re0JIOrHYecKoe CTpoeHue, (pakTUUeCKuil penbed JHEBHOM MOBEPXHOCTH, KAJIMOPOBAHHAS IO JaHHBIM
TEPMOMETPHH;

- Ha OCHOBE BBIYHCIMTENBHBIX JKCIHEPUMEHTOB Ha pPa3pabOTaHHON MOJenu MOJIy4YeHO
pacnpeelleHue TEpMOTUAPOANHAMUYECKUX N1apaMETPOB N€OTEPMAIBHOIO TEIUIOHOCUTEINS B TOPHBIX
noponax KoieneBckoil reorepMalbHOM CHCTEMBI B €CTECTBEHHOM COCTOSSHUM W IPU OCBOCHUHU
TEIUVIOBBIX pecypcoB Ha HwxkHe-KomeneBckoM yyacTKe MECTOPOKIAEHMS IO TEXHOJIOTHMH
reoTepMallbHbIX HUPKYJISUOHHBIX CUCTEM;

- YCTaQHOBJIEHbI TE€XHOJIOTMYECKHUE MapaMeTpbl F€OTEPMAIbHON IUPKYISIUOHHON CUCTEMBI IS
MEPCIIEKTUBHOTO OCBOCHHUS TEIJIOBBIX pecypcoB KorieneBckoil reoTepMaibHON CUCTEMBI.

HayuHble noso:xeHusi, 3a1MIlaeMble B TUCCEPTAINH:

1. Pa3zpaboTtanHasi TpexMepHasl 4YHCIEHHas TepMOTHApOAMHaAMUYeckass mojenb KorieneBckoit
reoTepMallbHOM CHUCTEMBI IO pe3ysbTaTaM KaduOpOBOYHBIX OJKCIIEPUMEHTOB KOJHMYECTBEHHO
OIHCHIBAET paclpeesieHue MapaMeTpPOB re0TePMATbHOTO TEIJIOHOCHUTENSI B MPOHHUIIAEMBIX TOPHBIX
nopojax.



2. UccnenoBanue npoleccoB TEMIIONEpEHOca B FOpHBIX Nopoaax KomeneBckol reorepManbHON
CHCTEMBI BO3MOYKHO Ha OCHOBE pa3pabOTaHHOW TPEXMEPHOMH YMCIECHHON TEpPMOTUAPOIUHAMUYECKON
MOJIETH, YUYUTHIBAIOIIEH HaJKPUTHUECKOE COCTOSIHUE F€OTEPMAJIbHOTO TEIUIOHOCUTENSI B OKPECTHOCTHU
MarmMaTu4eckoro oyara.

3. Ha ocHoBe TeminoBbIx pecypcoB Huxne-KomieneBckoro yyactka MeCTOPOKACHUS BO3MOKHA
skcrutyatanus mwioTHOM ['eoDC momuocThio 6 MBT B Teuenwe 30 mer mpu pa3paboTKe M0
TEXHOJIOTHH F€0TePMANIbHBIX [IUPKYIISIUOHHBIX CUCTEM C pacXoAoM TeroHocuTens 70 kr/c.

IIpakTHYeckas 3HAYMMOCTb PadOThI:

- paspaboTaHHas TEPMOTHUIPOJMHAMHYECKAs MOJEIb MOXeT OBITh HCIOJIb30BaHa IpU
JanpHenneM uccienoBanny KomreneBckoi reoTepMalbHOM CUCTEMBI;

- MOJIy4EeHHbIE JIaHHBIE O PACIpEeAENICHUH TEPMOTHIPOAMHAMUYECKUX MapaMeTpoB B MOPOAAX
CHCTEMBI MOTYT OBITh UCIIOJIb30BaHbI IPU YTOUHEHUH ITPOTHO3HBIX F€OTEPMAIbHBIX PECYPCOB;

- pe3yabpTaTbl TEPMOTMIPOAMHAMHYECKOTO MOJAEIMPOBAHUS MOTYT OBITh MCIIOJIB30BaHbI JJIs
IPOTHO3a NMapaMeTPOB Ie0TEPMAIBLHOIO TEIIIOHOCUTENS IIPU pa3paboTKe pecypcoB 0OBbEKTa;

- YCTaHOBJICHHBIE TEXHOJIOIMYECKHE IapaMeTpbl N€OTEPMAIbHON LUPKYJISLUOHHON CHCTEMBI
MOTYT OBITH PEKOMEHJIOBAHBI JIJIsl MPOEKTUPOBAHUS NMHJIOTHOM CHCTEMBI OCBOCHMS TI'€OTEPMAJIbHBIX
pecypcoB KoiieneBckoil reoTepMalibHONM CUCTEMBI.

JlocTOBepHOCTH 1 000CHOBAHHOCTH HAYYHBIX I0JIOKEHNI M BHIBOJIOB o0ecrneyeHa:

- TOIPOOHBIM aHAJIM30M 3HAYUTEIHHOTO O0BEeMa TPEANIeCTBYIOMHUX pabdoT, CoAepKaIixX
JIlaHHEBIE 00 00BEKTE MCCIICI0BAHNS;

- UCIMOJIb30BaHUEM (YHJAMEHTAIBHBIX (PU3MYECKHX 3aKOHOB COXPAHEHMs] MAacChl U SHEPrHH B
OCHOBE YHMCIEHHOW MOJIEIH TEIJIONIEPEHOCA;

- 601bIIMM KOJIN4ecTBOM (97) BBINOJHEHHBIX BApUAHTOB BBIYHUCIMTENBHBIX 3KCIIEPUMEHTOB B
LIMPOKOM JIMana3oHe BXOAHBIX IapaMeETPOB;

- KOJIMYECTBEHHBIM COOTBETCTBHEM IOJIyUYE€HHBIX B pa0OTE Pe3yIbTaTOB C HATYPHBIMHU JAHHBIMU
IIPYU CPETHEM OTKJIIOHEHUM TEMIIEpATyp B CKBakHHax 15,9%.

JInuHbIii BKJIAJ aBTOPA 3aKII0YAETCS B TIOCTAHOBKE IENH, (POPMYITHPOBKE 33134 U pa3paboTke
METOAMKH WCCIEIOBAaHHUNA, CHCTEMaTHU3allMl U 00pabOTKe TEOIOTMYECKHUX, THUIAPOTEOJIOTHUECKUX,
reOTEPMUYECKUX U BYJIKAHOJOTMYECKUX AAHHBIX, MOJU(PHKALMK MPOrpPaMMHOI0 oOecredeHus s
TEPMOTUAPOIUHAMUYECKOTO  MOJAEIUPOBAHUSA, pa3pabOTKe BCIOMOraTEIbHOIO  MPOTrPAMMHOIO
obecrieueHus JUIsi OOpabOTKM pe3yJbTaTOB, pa3pabOTKE YHUCIEHHONM TEpMOTUAPOJIUHAMUYECKON
MOJZIETIM, BBINIOJHEHUM  BBIYUCINTENBHBIX OKCIIEPUMEHTOB W WHTEPIPETALMM  IOJyYEHHBIX
pe3ybTaToB.

Anpobdanusi fuccepTanuu

ConepkaHre W OCHOBHBIC ITOJIOKEHUS JTUCCEPTAIIMOHHON pabOTHI JOJIOKEHBI: Ha 3acelaHMsIX
Hay4HO-uccienoparensckoro oraena HUI'TL] IBO PAH, r. IlerponaBnosck-Kamuarckuit B 2015-
2018 romax; ma VII MexnayHapoaHoii HaydHOW KoH(pepeHIu «IIpobieMbl KOMIUIEKCHOTO OCBOCHHS
reopecypcoB», MacTUTYT TOopHOTO nena JIBO PAH, r. Xa6aposck, 2018 r.; Ha II MexayHnapomHoi
reotrepmasibHoi kKoH(pepeHuuu «GEOHEAT 2018», r. Ilerponasnosck-Kamuatckuii, 2018 r.; Ha III
MexnayHnapoaHoit reorepmanbHOi  koHGepeHuun «GEOHEAT 2019», r. IlerpomaBioBck-
Kamuarckuii, 2019 T.

Iy6amkanuu. Ilo Teme nucceprammu omyOiaukoBaHo 9 pabor, B TOM 4YHciae 7 B Hay4YHBIX
W3/IaHMSIX, PEKOMEHJOBAHHBIX BpICIIEH aTTECTAaIMOHHOW KOMHCCHEW Ipu MUHHCTEPCTBE HAyKH M
BeIcIero oOpa3oBanusi PD, 1 2 paboThl B HAYYHBIX M3/IaHUSIX, HHIEKCUPYEMBIX B 6a3e Scopus.
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Baarogapuoctu. Arop Onaromaput IlamkeBuya P.U. 3a HayyHOE PYKOBOJCTBO, MOCTAHOBKY
3a/1a4 UCCIIEA0BAHMS U IUIOJOTBOPHYIO KPUTHUKY.

OCHOBHOE COJAEP KAHUE PABOTbI

B ruase 1 BbINOJHEH aHANU3 NPEAIIECTBYIONIMX UccaeqoBaHnil KomeneBckoil reoTrepMaibHOM
cuctembl. CoOpaH W TNpoaHATIM3UPOBAH KOMIUIEKC HMEIOIIUXCS JaHHBIX O €€ T'eOJOTHYECKOM
CTPOEHHUH, CTpaTUrpaduu, TEKTOHUYECKUX HAPYIICHUSX, TUAPOIOTHMUYECKON M THIPOre0IOrHIYecKOn
00CTaHOBKE, CTPYKType IeOTepMAalIbHBIX MPOSBICHUN. PaccMOTpeHBI CyIIecTBYIOIIUME B HACTOSIIEE
BpEMsA KOHIOCHIMU TCIUIOBOIO MHUTAaHWA W TIPOTrHO3HBIC OHOCHKW TI'COTCPMAJIBHBIX PCCYpPCOB.
CdopmynupoBaHsbI LIeb U 3a/1a41 HCCIIETOBAHUH.

B riaase 2 ommcana HCIIOJIb3yCMasl TCXHOJIOTUSA BBIYHUCIHUTCIBHOI'O SKCIICPUMCECHTA, OCHOBHAs
HOCA KOTOPOro 3aKJI04acTCsA B TOM, YTO SKCICPHUMCHT HNPOBOAUTCA HC Had pPCAIbHBIM 00BEKTOM
(SIBJIECHUEM WJIM TIPOIIECCOM), a Ha ero aOCTPAKTHOM MAaTeMaTHYECKOW MOJENH C IOMOIIBIO
MaTeMaTHYECKUX METOOB, NIPUMEHEHHE KOTOPBIX XapakTepHO [JIsi TEOPETUYECKOrOo YpPOBHSA
MO3HAHMUS.

MatemaTtnueckas MoJieb MPEACTABIsAET CO0OM CUCTEMY ypaBHEHUH, KoTopas GopMupyeTcs Ha
OCHOBC 3aKOHOB COXpaHCHUA MACChl W DOHCPIUH. ypaBHeHI/IH COXpPaHCHUA MaCCbl W OSHCPruu
BBIPpAXKAKOTCA 4YCPC3 BCIWYMHLBI NCPBUYHLIX TMNCPECMCHHBIX! OJSHTAJIBIIMU W OABJICHUA. ypaBHeHI/Ie
MacconepeHoca OCHOBAHO Ha COXpaHEHWH Macchl U 3akoHe Jlapcu st MHOTOGMa3HOM QUIbTpauu B
IIOPUCTOM Cpenie:

kkrwpw kkrsps

0
T [ (pwSw + psS)] =V - (Vp+pwg) - V- (Vp +psg) —qss =0

a w S

YpaBHEHHE TEIUIONEPEHOCAa OCHOBAHO HAa COXPAHEHWUHW SHTAIBIHH BCeX (Da3 TETUIOHOCHUTENS U
MOPOJIBIL:

0
a [ (pwhwSw + pshsSs) + (1 — @)prhy] =V - K VT + V- (S, pyhyw Vi + Sspshsvs) — qsp = 0

rZie p — AaBJICHUE TEIUIOHOCHUTENS; h — yaenbHas SHTanbnus; T — TeMnepaTypa; ¢ — HOPUCTOCTb;
p — IUIOTHOCTB; S — HACBIIEHHOCTh; K — TeH30p MpOHMIIaeMOCTH cpeibl; k, — OTHOCHTENbHAs (ha3oBast
NPOHHUIIAEMOCTh CpeZbl; | — JIWHAMHYECKass BS3KOCTh, K, — 3¢¢exkTuBHas TEmIonpoBOIHOCTh
HACBICHHON BOAOM M IApOM IOPOJBI; V — BEKTOP CKOPOCTH TEIUIOHOCUTENS; § — BEKTOP YCKOPEHUS
cBOOOAHOTO MajeHus; I — eNMHUYHBIA TEH30D; G5f — TOTOK MACChl TEIMIOHOCUTENS (ITOJIOKHUTENbHBIH
BHYTpb 00JaCTH); (gp, — MOTOK SHTAIBIHNM (IIOJIOXKUTEIbHBIH BHYTpb o0OnacTH); t — Bpems; V —
muddepeHManbHbI onepaTtop ['aMUIbTOHA; HMXKHHE HMHACKCHI: W, S, T — AJS BOJBI, Hapa M MOpPOJ
COOTBETCTBEHHO.

Ha ocHOBe uMMEIOIMXCSA NaHHBIX O I'EOJIOTMYECKOM CTpPOeHHMHM KomIeneBCKOM reoTepMallbHON
CUCTEMBI pa3paboTaHa TpeXMepHas TePMOTUAPOAMHAMUYECKAs MOJIETIb, KOTOpas BKJIIOYAET MacCUB
TOPHBIX NOPOJ, MarMaTHYECKUN O4ar ¥ TEKTOHUYECKHE HapylIeHHs. MacCHB TOpPHBIX MTOPOJ COCTOUT
U3 JIeBATH JIOMEHOB, KOTOpbIE MPEACTABIAIOT B  MOJCIM  BYJIKAHUYECKHME IIOCTPOUKH,
cTpaTH(UKALMOHHbIE €AUHULIBI (PyHIaMEeHTa, CyOBYJIKaHUYECKHE UHTPY3UBHBIEC Tella, TEKTOHUYECKUE
HapylLIeHMs M TEepMOBBIBOJsAIME KaHanbl. B mozenn KomeneBckol reorepManbHONM CHUCTEMBI
IIPEJICTABJICHBl CIIEIYIOIINE TEKTOHUYECKHE HApylIEHUs: 30HAa IIOBBIILIEHHOW TPEIIMHOBATOCTU
CyOIIMPOTHOTO MPOCTUPAHUSA; PA3JIOM CEBEPO-BOCTOYHOTO MPOCTUPAHUS BIOJIL HMPOTrHda MEIOBOTO
dbyHIaMeHTa; JIoKajdbHasi TEKTOHUYECKas 30Ha pacTsbkeHus Ha HikHe-KoleneBckom yyacTke.



JeiictButensHas ¢opmMa U pa3sMepbl MarMaTU4ecKoro odara HEHU3BECTHBL. BBINIOJIHEHBI
COOCTBEHHBIE OIICHKH IS MTOCIIEAYIOIEr0 NCTIOIb30BaHUs B KaUeCTBE HAUYAIbHOTO MPUOIIKEHUS TIPU
TEPMOTHIPOIMHAMUYECKOM  MOJEIMPOBAaHUM  cucTeMbl.  [IpuHAT  MarmMatudyeckuil  ouar
AITUIICOUJAIBHON (DOPMBI € JJIMHAMM TOPU3OHTAIbHBIX MOJyoced 5 u 1 KM 1o rpaBUMETPUYECKUM
JaHHBIM O 3alOJJHEHUH MarMaTH4ecKuM MaTepuaioM CyOIIMpOTHOW 30HBI  MOBBIIIEHHOM
MIPOHMUIIAEMOCTH COOTBETCTBYyIONMX pasMepoB (Bakun E.A. m ap., 1976). Jlnuna BepTHKaIbHOM
noamyocu 4,4 KM M Temmeparypa IMOBEPXHOCTHM Marmatudeckoro odara 900°C mpuHATH 1O
coOcTBeHHOM oreHke MeTogoM ak. C.A. defgoroBa ¢ MOMOIIBI0 TEPMOJWHAMUYECKOW MOJENU
npotouHoro marmarudeckoro odara (Fedotov S.A., 2000). KomeneBckasi reorepmaibHas cucTeMa
IPUYpOYEHA K MEPECEUEHNIO TEKTOHMUECKOIO pa3jioMa CEBEPO-BOCTOYHOIO NMPOCTUPAHMsI HA TPAHULIE
nporuba MejoBoro ¢yHaaMeHTa C Oojee MOJIOAOM CYOIIMPOTHOM 30HOM TEKTOHHYECKOM
pazapoosiernoctu  (Jleomor B.JI., 2001). Ilostromy riayOuHa 3ajeraHus anWdKadIbHOW YacTH
MarMaTU4ecKoro ovara MpUHATAa paBHOW TIIyOMHE 3ajeraHusi KpPOBJIM MEJIOBOro (QyHIaMEHTa,
OIICHEHHOW B 3 KM HM)KE€ YPOBHS MOPS MO KOMIUJIEKCHON MHTEPIPETALMU CEMCMOTPaBUMETPUUECKUX
na"HbIxX (3youn M.H., 1980). D10 3HaueHne OGIM3KO K 3HAYCHMIO TNTyOMHBI 3aJIeraHus KpoBiu (4 — 5
KM) HEriyOoKo3aJjerarpiux MarMaTH4eckux odaroB B mpenernax [layxkerckoit gempeccuu (JleoHos
BJL, 1989), B xotopoii Haxomurcs Ilayxercko-KamOanbno-KomeneBckass reorepManbHas
npoBuHLMA. Pa3smepsl M TemmepaTypa MOBEPXHOCTM MarMaTU4ecKOro odara BapbUPYIOTCA IIpU
IPOBEJCHUH YUCIICHHBIX SKCIIEPUMEHTOB, IOCKOJIBKY SIBJISIFOTCSI OLIEHOYHBIMU [TapaMeTpaMHu.

OO6nacTh MOAECTUPOBAHMS TPEACTABIIECT COO0M MPSIMOYTONBHBINA TMapauIeNenuIes pasmMepom 17
KM B IIUPOTHOM HampaBjieHUU, 6,8 KM — B MEPUAUOHAIBLHOM U 9,3 KM — B BEpTUKaIbHOM. [ paHuUIIbI
o0yacT MOAENUPOBaHUs MPHUBOIATCS Ha pucyHke 1. B kauecTBe MoJEnbHONH CHUCTEMBbl KOOPAMHAT
UCIIOJIB3YETCSl TpPEXMEpHas JeKapToBa cHcTeMa KoopauHar. Hauwano koopauHat B MoOJENU
COOTBETCTBYET CaMOW 3amagHOM I0KHOW TOUKe OOJACTH MOAENMPOBAHHUSA, HAXOMSIIEHCS Ha YpOBHE
Mopsi. Och X HampaBlieHa TOPU30HTAIBHO B IIMPOTHOM HAaNpaBJICHUM C 3amaja Ha BOCTOK; OCh y —
TOPU30HTAJIBHO B MEPUAMOHAIBHOM C F0I'a HA CEBEP; OCh Z — BEPTUKAJILHO CHU3Y BBEPX.

3amaHue MPOCTPAHCTBEHHBIX I'paHUI] obiacTu MoaenupoBaHus KorreneBckol reoTepMaibHON
CUCTEMBI B IIJIaHE MPOU3BOJMIOCH TAKMM 00pa3oM, YTOOBl B HEE€ BXOJWIM BCE TJIaBHBIE JIEMEHTHI:
OCHOBHbIE HHTEHCUBHBbIE TepmornposiBieHus: (Bepxue-Komenesckoe wu Humxne-Komenesckoe
TepMaJIbHbIE TOJIs1), MarMaTHYECKU oyar W MOCTPOMKU BCEX BYJIKAaHOB MaccuBa. HukHss rpaHuia
00J1aCTH MOJIETTUPOBAHUS — OTO TOPU3OHTAIBHAS TUIOCKOCTh Ha IryOuHe -7400 M HUKE YPOBHS MOPS,
MPOXOJSIAsl Yepe3 LEHTP JIUIMIICOMAAIBHOIO OYara M pacceKarolas €ro Ha JBE PAaBHBIE YaCTH.
Takum 00pa3oMm, MarMaTHUECKH oYar MpeCTaBIeH B MOJAETU B (hOpMe BEPXHEIro MOy IUIUIICOUAA.
Bepxuss rpanuna moaenu 3aiana Ha otMeTke 1864 M Haj ypoBHEM MOpsi.

B rnase 3 mo pesynbrataM IpeIBAapUTEIBHOTO MOJEIMPOBAHMS JTOCTHUTHYTO KauyeCTBEHHOE
COOTBETCTBUE PACUETHBIX TEPMOTUAPOJIUHAMUYECKUX APAMETPOB F€OTEPMAILHOTO TEIUIOHOCUTENS C
UMEIOUIUMUCS HaTypHbIMU JaHHBIMM Kak Ha Hikne-KomeneBckoM ydactke, Tak U Ha Bepxhe-
KomenesckoM. O6mactu meperperoro mapa M MapoBOJSHOW CMECH B ATHX MOJEISIX MPOCTHPAIOTCS
BILUIOTh JI0 JIHEBHOM IOBEPXHOCTH HA TE€X € Y4YacTKaxX, IJ€ B JACHCTBUTEIBHOCTH IMPOUCXOIUT
pasrpy3ka KomeneBckux mnaporuaporepMm. Pa3mepsl, dopMa u JOKamu3alus anmuKaaibHOW 4YacTH
napoBoAsiHON 30HBI Ha Hikne-KomieneBckoMm ydacTke OJIM3KM K BEpXHEH TIpaHUIlE MapOBOM 30HBI,
OKOHTYPEHHOM 10 pe3yibTaTaM OypoBbIX paboT. B 1memom pe3ynpTarbl BBIYMCIUTEIHHOTO
IKCIEPUMEHTA IEMOHCTPUPYIOT KAUECTBEHHOE COOTBETCTBUE MMEIOIIMMCS JAHHBIM O €CTECTBEHHOU
pasrpy3ke U pesyibTarax OypeHHs. JTO MO3BOJIIET CUMTATh, YTO JAaHHAs MOJENb KOJUYECTBEHHO



onuceiBaeT KoIeneBckylo reoTepMalbHYI0 CHCTEMY, a 3aJaHHbIEe 3HAUYEHUS BXOJHBIX MapaMeTpoB
ONU3KU peabHbBIM.

[Tpu BBIMONTHEHNH PaOOTHI BHITIOIHEHBI YMCIECHHBIE SKCIIEPUMEHTHI Ha 97 MOJENsiX, B KOTOPBIX
BapbUPOBAIKCH Pa3IMYHbIC MapamMeTphl (Tadbmuma 1).

Tabnuya 1
Bapbupyemsbie mapameTpbl MOZieNIel B BEIYUCIUTEIBHBIX SKCTIEPUMEHTAaX

TemnepaTtypa noBepxHoctu ouara, °C 700; 900; 1000

O6beM ovara, KM 39; 92

KoadduimenT remnonposogHoctu nopo, Br/m-K 1,53...2,73

VY nenpHas TerioeMKocTh mopoj, JIk/kr-K 832...1106

[Topuctocts opoa, % 2,55...10,00

[1moTHOCTB OPO, Kr/m> 2540...2900

AGCONMIOTHAS MIPOHUIIAEMOCTh TIOPO, M° 1-107'%,..1-1014

OrneHeHO BIHMSHUE pa3Mepa U TeMIepaTyphl MOBEPXHOCTH MarMaTHYECKOr0 o4ara Ha TpOIEeCCh
TETUIOTIEPeHOcCa B TeOoTepMalibHOW cucteme. [lo pesynbraTamM BBIYHCIUTEIBHBIX OSKCIIEPUMEHTOB
YCTaHOBJIEHO, YTO MOJICJIM C MEHBIINM pa3MepOM MarMaTHYECKOTO odara JEMOHCTPUPYIOT MEHBIIHE
TEeMIIEpaTypbl TEeOTEPMAJIBHOTO TEIJIOHOCHTENd B cHcTeMe. [Ipu yBemHMYeHHWH TeMIepaTypsbl
MIOBEPXHOCTH MarMaTW4ecKoro odYara B MPWIETAIOUIMX OOJIACTAX TOPHBIX TOPOJ YBEIUYHUBACTCS
TeMIlepaTypa, 1 yMeHbInaroTcs ynucia HyccenbTa.

MeTo10M YHCIEHHOTO SKCIEPUMEHTa OLIEHEHO BIMSHHE (PU3NYECKHX CBOICTB TOPHBIX MOPOJ
(TErUIONPOBOAHOCTH, TEIUIOEMKOCTH, IUIOTHOCTH, MOPUCTOCTH M TPOHUIIAEMOCTH) Ha IPOLECCHI
TEIJIoNepeHoca B TeorepMmaibHOM cucteme. CpaBHuBarotrcs uucina Hyccenbra B KomeneBckoi
reOTepPMAIBHOW CHUCTEME TMPH pa3HBIX 3HAYCHHUSIX (DU3UYECKHX CBOWCTB TOPHBIX MOPOJ, YTOOBI
OLICHUTH CTETICHb BIIMSHHS OTJCIBHBIX CBOWMCTB Ha TEIUIONEPEHOC B CHCTeMe. B kaxmoil Monenn
3HaUYCHHE OJHOTO M3 (PU3NYECKUX CBOWCTB MOPOJ (TEIUIONPOBOAHOCTH, TEIUNIOEMKOCTH, IIIOTHOCTS,
HOPUCTOCTh, NMPOHHUIAEMOCTH) YBEJIMYCHO WJIM YMEHBIIEHO Ha 25% TO CpaBHEHHIO C 0a30BBIM
3HA4YE€HHEM. Y CTaHOBIICHO, YTO MPOHHUIIAEMOCTh TOPHBIX MOPOJ OKa3bIBaeT HauOOJbIIee BIMSHUE HA
IpoIecC KOHBEKIMM M paclpeiesieHHe TeMmIeparypbl U (a30BOro COCTOSHUS TEIUIOHOCUTENS B
cucreme. CyIiecTBOBaHHE TEPMOAHOMANIMi obecnieunBaeTcs B ciydyae npeoliaajaHust KOHBEKTHBHOTO
TEIUIONEpeHoca Ha/l KOHAYKTUBHBIM. [103TOMY olieHKa BIMSHUS CBOMCTB mopox Ha yucna Hyccenbra
NpeACTaBIsieT OONBIIMKA HMHTEpEC, YeM BIHSHUE HA TEPMOTHAPOJUHAMUYCCKHE ITapaMeTphl
TETUTOHOCHUTEJNS (Ha €ro TEMIIepaTypy, AaBJIeHHE WK (a30BOE COCTOSHUE).

Heo6xoauMo OTMETHTb, YTO JHAIa30H 3HAYEHUH MPOHUIIAEMOCTH TOPHBIX IOPOJ, B KOTOPOM
OCYIIIECTBIICHO BapbHPOBAHHE, SBISETCA OYEHb Y3KUM II0 CPAaBHEHHUIO C JMAIa30HOM, KOTOPBIN
BO3MOXKEH B pEaJbHBIX TCOJIOTMYECKUX YCIOBHSAX B HEApax TIeoTepMalbHON cucrembl. B
JCWCTBUTEIILHOCTH TPOHHUIIAEMOCTh MOPOA MOXKET OBITh B TOpa3fo 0Ooiee MIMPOKOM HHTEpBaie
smavennii 107 — 107* M2, Hanportus, nuanasoHbl BapbMpOBaHHUS OCTANBHBIX (DM3HMUYECKMX CBOMCTB
HOPOJ] B MOJIEJISIX OJIM3KHU K IMana30HaM BO3MOXKHBIX B IEHCTBUTEIHLHOCTH 3HAYCHUH.

BappupoBaHne  TPOHHMIIAEMOCTH  TNPHUBOAUT K  Oojiee  3HAYUTENFHBIM  W3MEHEHHSAM
TEPMOTHUAPOTUHAMUYECKOTO PEKUMa, YeM BapbUPOBAaHHE JPYTHX (U3NYECKHX CBOWCTB TOPHBIX
nopoa. [IpoHunaemMocTs SBISETCS MPENNOYTUTEIBHBIM apaMeTpOM B KauyecTBE BAPHHPYEMOTO IS
JOCTHXKECHUSI COOTBETCTBUSL MEXAYy HATYPHBIMH W PACUYETHBIMH TEPMOTHIPOINHAMUYECKUMHU
napaMeTpaMH B CHJIY CIEAYIOIIMX NMPHYHH. BO-TIEpBBIX, HENOCPEACTBEHHO TOTOMY, YTO M3MEHEHUS
IPOHUIIAEMOCTH BBI3BIBAIOT HAMOOJBLIMK OTKIMK CHUCTEMBI. BO-BTOpBIX, IIOTOMY, YTO 3HA4YCHUS
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MPOHUIIAEMOCTH SIBJISIIOTCSI HAaUMEHEE OIpPEACIICHHBIMU B TE€O0JOTMYECKOM Cpelie MO CPaBHEHHUIO C
IpYTUMH (PU3NIECKUMHU CBOMCTBAMH TOPHBIX MOPOJ, KOTOPHIE C BHICOKON CTETICHBIO JOCTOBEPHOCTH
HaxOJSTCSI B OTHOCUTEIBHO Y3KOM MHTEpBaJIC 3HAUCHUI.

JIist KamOpPOBKU TEPMOTHIPOIMHAMUYECKIX MOJICIICH HCITOJIB3YIOTCS JIAHHBIC O TeMIIepaType B
MPOIYKTUBHBIX CKBa)XKMHAX, KOTOpbIE ObUIM MOJY4YeHBl B pe3yibTare OypeHus M OmpoOOBaHUS HA
Hwxne-Komenesckom ydactke. B Hacrosimee Bpemsi OTCYTCTBYIOT HATypHbIE JaHHBIE O
TEPMOTHAPOIMHAMUYECKIX MapaMeTpax TeoTepMajbHOTO TEIUIOHOCHUTENS Ha TIyOWHEe AN APYTUX
obnacreii KomeneBckoii reorepmanbHoil cucteMbl. [loaToMy KamuOpoBKa BBHITOIHSETCS TOJBKO O
Hwxue-KomeneBckoMy ydactky.

Ha pucynke 1 n3o0pakeHa 001acTb MOJICTUPOBAHUS U PACIIONIOKEHNE CKBAKUH, TEMIIEPaTyphI B
KOTOPBIX HCIOJIB30BaHBI I KaauOpoBku. CTpoeHHE MOJEICH B pa3pe3e W TOJOKEHUE CKBAKHH
M300pakeHO Ha pucyHKax 2 — 4. Ousznyeckrue CBOWCTBA TOPHBIX MOPOJ, ciararommx KorreneBckuii
BYJIKAHMYECKUI MacCcuB M ero (pyHIaMeHT B HACTOAIIEEe BpeMs He U3BECTHHI. [103TOMy mpuHUMaIOTCS
CpellHHE 3HAYEHHUS CBOMCTB TOPHBIX MOPOJ B PA3IMUYHBIX OOJIACTAX MHUpA MO CIPABOUYHBIM JaHHBIM
(bepu @., 1949; Kopbanosa B.H., 1962; Knapkx C.II. u ap., 1969; Mensaukos H.B. u mp., 1975;
Hoptman H.b. u gp., 1976; llanuna B.B. u ap., 2013, 2015; SAnockuiit ®.A., 1989). IIpuopurer
OTJIAeTCSl CBOWMCTBAM TOPHBIX TMOPOJ, 3AJIETAIONINX B T€OXPOHOJIOTHYECKHX U CTpATUTPadUIeCKUX
YCIIOBUSAX ONM3KUX K HWMErmuM Mecto B KomreneBckoit reorepmanbHON cucteme. Dusmdeckue
CBOICTBa JJOMEHOB TOPHBIX MOPOJI MpeACTaBlieHbl B Tabmuie 2. [[pOHUIIAeMOCTh JOMEHOB SIBIISICTCS
BapbUpPYyEeMBbIM TMapaMeTpoM. B Ttabnuie 2 s COpaBKA MPHUBEIEH COCTAaB COOTBETCTBYIOIIUX
OTJIOKEHHUH TI0 pe3ysIbTaTy aHalu3a UMEroNuxcs reosorudeckux nanubix (baykke ILI1. u mp., 1989;
Bakun E.A. u 1p., 1976; Jleonos B.JI., 2001; ITucapera M.B. u ap., 1987; Anpenkos C.E. u ap. 2001).

B KauecTBe MIEpPBOTO npUOIIKEHUS KamuOpOBKHU HCII0JIb30BaHa MOJIEb,
MIPOJIEMOHCTPUPOBABIIIAS] KAYECTBEHHOE COOTBETCTBUE HATYPHBIM JaHHBIM. Bpemsi MogenupoBanus 40
TBIC. JIET.
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Pucynok 1. OGnacTp MOJECTMPOBAHUS W CXEMa PACIOJIOKEHUSI TMOMCKOBBIX CKBaXuH 1975 — 1984 r.r. Ha

BBIYHUCIUTEIBHON ceTKe. | — IeHTpaibHble BhIXoAbl naporuaporepM (1 — Hukue-Komenesckux; 2 — Bepxhe-
Komenescknx); 2 — tepmanbable UCTOYHUKH (3 — CHBy4YHMHCKHE); 3 — rpaHHIla MarMaTHYecKoro odara; 4 —
TpaHUIBl CyOBYJIKAHUYECKUX UHTPY3HUi; 5 — TpaHUIIBl TEKTOHMYECKH HApPYLICHHBIX 30H; 6 — TEPMOBBIBOISIIUE
KaHajbl; 7 — y4acTOK CO CKBWKWHAMH B YBEIMYEHHOM MaciiTabe cieBa; 8 — TOWUCKOBBIC CKBaKWHBI,
npoOypennsie B 1975 — 1984 r.r.; J-16, J-21 — HOMepa pa3pe30B.
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mMarmaTM4ecKuia oHar

LI L e B e
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 km
Pucynok 2. Ctpoenue Mmozaenu Ha paspese uepe3 ckpaxusbl 10 u 10-/111 Brons ocu x.

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 km
Pucynok 3. Ctpoenne Mmojienu Ha paspese uepe3 ckBakuubl 1-I1 u 2-K Bronb ocu X.

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 km
Pucynok 4. CtpoeHnne Mmoaenu Ha pa3pese uepe3 ckBakuny 4-I1 Bnons ocu x.
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Tabauya 2
DU3NYECKUE CBOKCTBA JOMEHOB F'OPHBIX MTOPOJL
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1 273 832 2540 10.00 3.50 1.10—16 BYJIKAHOT'CHHO-KPEMHUCTLIC CJIaHIbI, ICCYAaHUKHU,

AJICBPOJIUTBI
> | 233 332 2540 | 10.00 350 111016 BYJIKAHO-TEPPUTCHHBIC IECYAHUKH, KOHTJIOMEPAThI U
’ i ’ TpaBeIUTHI
aHe310a3aIbTOBEIE, aHIE3UTOBBIE K 0a3aJIbTOBBIE U
3| 1,53 | 1089 | 2620 | 2,58 2,25 110716 Ty(bl, Ty(OKOHIIAMEPATHI, Ty(POIIECUAHNKH,

Ty(hoaneBpoInThI, TY(HbI CMEIIAHHOIO COCTaBA
0a3aIbTOBBIE M aHJE3UTOBBIE JIABBI M JTABOOPEKYNH,
aHe310a3aIbTOBBIE U JJOJIEPUTO0A3ATETOBBIC JIaBHI,

AHJAC3UTOAALMTBI, JallUaHAC3UThI, JallUThI, 6a3aan1>1,
anje310a3aIbTOBBIE JaBbl U Ty(poOpeKkynu
C YBEJIMUYCHHEM TTIyOHHBI: OT POrOBOOOMaHKOBBIX

4 | 1,55 | 1106 | 2630 | 2,55 2,28 11016

51 2,15 867 | 2900 | 8,70 1,55 1-10-1¢ JALUTOB U aHJE3UTOJALUTOB O
HOJHOKPHCTAUINYECKHX JHOPHTOB

6 | 2,15 867 | 2900 | 8,70 1,55 11103 JIOIIEPUTEI

7 1,55 1106 | 2630 2,55 2,28 110713 cM. Ons OomeHa 4

8 1,55 | 1106 | 2630 | 2,55 2,28 11103 cM. 01 Oomena 4

9 | 2,38 832 | 2540 | 10,00 3,50 1-10-1¢ cM. 011 Oomena 2

— Hauannhas IMPOHUITACMOCTb. OTO0T nmapamMeTp SABIACTCA BApbUPYCEMBIM B MOACTIAX.

KamubGpoBka TepMOTHAPOIMHAMUYECKOW MOJETN 3aKJIF0YaeTCsl B TOWCKE TaKWX 3HAYCHUU
BXOJIHBIX TapaMETPOB, MPH KOTOPHIX MHHHUMHU3HUPYETCS OTKIOHEHHUE pACUETHBIX 3HAYCHUH OT
HAaTYpHBIX JaHHBIX. Kak OBUIO YCTAaHOBIIEHO, MPOHUIAEMOCTh SIBJISETCS MPEANOYTUTEIHHBIM
napaMeTpoM B KadyecTBE BapbUPYEMOTO Ui JTOCTHXKEHUS COOTBETCTBUS MEXAYy H3MEPEHHBIMU U
pacyeTHbIMM TEPMOTUAPOJUHAMUYECKUMH IapaMeTpaMu B CHILy CIEAYIOLIMX NpU4YUH. Bo-nepBhIX,
HGHOCPGIICTBGHHO HOTOMy, YTO MH3MCHCHHUA HpOHI/IHaeMOCTI/I BBI3BIBAKOT HaI/IGOHBH_II/Iﬁ OTKJIUK
CUCTCMBI. BO-BTOpI)IX, HOTOMy, YTO 3HAYCHUA HpOHI/IHaeMOCTI/I ABJIAOTCA HANMCHEC OHpCZ[GJ'IeHHBIMI/I
B TEOJIOTMYECKOM Cpelie MO0 CpPaBHEHUIO C JAPYTUMHU (U3NYECKUMHU CBOWCTBAMU TOPHBIX IOPOJ,
KOTOpBIe 00Jiee TOCTOBEPHO HAaXOMSTCS B OTHOCHTEIIBHO Y3KOM MHTEepBasie 3HaueHui. [lapamerpamu
ONITUMU3AIIHH SIBJISIOTCS MPOHUIIAEMOCTH TOMEHOB 3, 5, 7 u 9 (pucyHnku 2 — 4).

LleneBast GpyHKIMs MpeACTaBIseT cOOOM cpelHee IMHEWHOEe OTKIOHEHHE MEXIy TeMIlepaTypou
Ha 3a00€ CKBaXMHBI MO JaHHBIM TEPMOKapOTa)ka U TEMIEepaTypoil OJI0Ka MOpoJ, COOTBETCTBYIOIIETO

MTOJIOJKEHUIO 320051 CKBA)KUHBI B MOACIN:
5

ks s, fer ko) = D ITi =Tl /5.,
i=1
rrne T; — BBIYHMCIICHHAsl TeMIlepaTypa Ha 3a00e CKBaKUHBI i; To; — U3MEpPEHHAsl TeMIlepaTypa Ha
3a00€ CKBaXXHHHI i k3, ks, k-, kg — mpoHUIIaeMOCTH TOMEHOB 3, 5, 7 1 9 COOTBETCTBEHHO.
Jlyis onTUMU3AIMK UCTIONB30BaH METo aedopMupyeMoro cumiuiekca (Meron Hemmepa-Mwuna),
KOTOPBIM COXpaHseT CXOJMMOCTh Ha OBPAXKHBIX (QyHKuuUsX. [locieaHee BaXXHO MOTOMY, YTO OTKIIMK
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CHCTEMBl Ha U3MEHEHHE MapaMeTpa kK, MOXET OTIMYaThCcs Ha MOPSIKH OT OTKIMKOB Ha M3MEHEHHE
napaMmeTpoB ks, ks U kg, Kak TIOKa3anu pe3ybTaThl IPEIBAPUTECIHEHOTO MOJICITHPOBAHHMS.

B kaxxnoit ckBaxkuHe TemmnepaTypa Ha 3a00€ sIBJIE€TCSI MaKCUMAaJIbHON MO UMEIOIIMMCS JaHHBIM.
BrimonHeHo 25 4MCIEHHBIX SKCIEPUMEHTOB Ha TEPMOTHAPOIMHAMUYECKUX MOJEINSAX C PAa3TUYHBIMU
3HaYeHUSMU IpoHHULIaeMOocTH. Ha pucyHke 5 mpejacTaBieHo pacnpeereHue TeMeparypsl U (a3oBoro
COCTOSIHUSI TEIUIOHOCHTEINSI B MOJICNH, IOKA3aBIIeH 3HAYEHUS TeMIepaTryp HamOolee OJM3KHE K
HATYpPHBIMM JAHHBIMM TIpH Hapamerpax: k3 = 1,22:1071¢ m?; ks = 6,46-10"17 m?; k7 = 2,31-101° M%; ko =
4,92-10"7 M2 B Tabnuume 3 mpeicTaBieH Ppe3yNbTaT UYHMCIEHHOTO OSKCIEPUMEHTAa Ha 3TOif
TEPMOTUAPOTUHAMUYECKON MOJIEIH.
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Pucynok 5. Pacnpenenenue temnepatypsl (°C) u (a30BOr0 COCTOSHHUS TCIUIOHOCHTENS, IOJIYYCHHBIC B
YUCIICHHOM JKCIEPUMEHTE Ha MOJCIHU, OTKAIMOPOBAHHOM 1O pe3yJibTaTaM U3MEPEHUs TeMIepaTyphl Ha 3a00¢
CKBaXXUH. B mmpaBoM BepxHEM yTiTy — HOMeEDP pa3pesa (TI0J0KeHHe pa3pe3oB — Ha pUCYHKe 1).
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Tabauya 3
Temmneparypsl Ha 3a0051X CKBaXXHH, MOJIy4€HHBIEC B UNCIIEHHOM
IKCIEPUMEHTE Ha MOJIEIH, OTKATHOPOBAHHOM 110 pe3yJibTaTaM U3MEPEHUIA.

Temmneparypa Ha 3a00e ckBa:xkuH, °C Cpennee
1-11 2-K 4-11 10 10-AI1 | oTk;I0HEHHE
HucaeHHLIt 2266 | 2323 | 1685 | 2185 | 2624 -
IKCIIEPUMEHT
N3mepenus 192,0 232,0 205,0 226,2 187,7
Otknonenue, °C 34,6 0,3 -36,5 -1,5 75,4 30,9
Otkinonenue, % 18,0 0,1 -17,8 -3,3 40,3 15,9

Cpennee OTKJIOHEHHE TemrepaTyp Ha 3aboe ckBaxwH coctaBmio 30,9 °C, umm 15,9%.
Haubonsiee otknonenue mo moayito 40,3% mo ckBaxune 10-JI1. OtkanubpoBaHHAsT MOJETH MOXKET
ObITh MCINONB30BaHA IS JAJbHEHIIEro MCCIEJOBaHMUS MPOCTPAHCTBEHHOIO paclpe/esieHus
TEPMOTHIPOIMHAMUYECKUX IMapaMEeTPOB I€OTEPMAJIbHOTO TEIUIOHOCHUTEIS W WX W3MEHEHUN B XOJe
pa3paboTKU TeoTepMANBHOrO KoJulekTopa KomeneBcKoi CHCTEMBI € IMOMOINBIO YHCICHHBIX
JKCIIEPUMEHTOB.

B riaaBe 4 Ha oOcHOBe pa3pabOTaHHOM W OTKAIMOPOBAHHOW IO (DAKTUYECKUM JTaHHBIM
YUCIIEHHOW  TepMoruapoauHamuueckod  mozaenu  KomieneBckoid — reotepManbHOW — CHCTEMBI
MPOU3BOJUTCS OLIEHKA TEXHOJOTHYECKHX MMapaMeTpoB TeoTepMajbHOW HUPKYISALUOHHONW CHUCTEMBI
(I'lIC) na Hwmxue-KomeneBCKOM ydacTKe MECTOPOXKIEHHs. Pe3ynbTaThl YMCICHHOTO AKCIEPUMEHTA
HA OTKATUOPOBAaHHOW TEPMOTHIPOJUHAMHYECKONH MO Ha KOHEYHBII MOMEHT BpPEMEHU
MOJIETTUPOBAHUS MPEACTABISAIOT PACIPEAEIECHUE TEPMOTHAPOIMHAMUYECKUX TapaMeTPOB B CUCTEME B
€CTECTBEHHOM COCTOSIHUM M HCIIOJIb30BAHBI B KayeCTBE HAYaIbHBIX YCJIOBUN Ji1 ONpEIEIICHUs

TEPMOTUIPOIMHAMHUYECKUX MapaMeTpoB TemioHocutens npu skcruryatauuu ['TIC. Ha pucynke 6
MOKa3aHbl pacupeneiieHne Temmneparypsl Ha TiryouHe 2000 M u mpesmonaraeMasi cxeMa 3aJI0KCHHS
CKBaKHUH.
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Pucynoxk 6. Pacnpenenenne temmneparyps! (°C) ma rryomae 2000 M B TopHBIX moponax Hmxae-KomreneBckoro

yJacTka u mpeamnonaraeMas cxema 3anoxkenus ckBaxkuH ['L[C. 1 — M3otepmsl (°C) mo pe3ynbTrataM YUCICHHOTO
SKCIIEPUMEHTA Ha OTKAJTMOPOBAaHHOM Mojenu; 2 — moObuHas ckBaxkuHa J{1; 3 — HarHeraTensHas ckBakuHa H1;
4 — CyIIECTBYIONIHME IIOMCKOBBIC CKBAXXUHBI, 5 — IEHTpalbHBIE BHIXOABI maporuaporepm (1 — Hmxwae-
Komenesckux; 2 — Bepxne-Komenesckux); 6 — rpaHMna MarMaTHYecKOro od4ara; 7 — TpaHHUIBI
CyOBYJNKaHWYECKUX WHTPY3UH; 8 — rpaHUIBl TEKTOHUYECKH HAPYIICHHBIX 30H; 9 — TEPMOBBIBOASIINE KaHAIBL,
MpeJIcTaBlIeHHbIe B MoJiesn; 10 — y4acTOK CO CKBaXXMHAMU B YBEIIMUESHHOM MaciiTade crpasa.
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Cxema pa3pabOTKH TE€OTEPMAILHOW UUPKYJIAIUOHHOW CHUCTEMBl Tpearnojaraer OypeHue
HarHeTaTelbHOM M MOOBIYHOM cKBaXUH TimyOmHON 2000 M. Mecta uX 3al0XKeHus U TIyOuHa 32005
3aJlaHBl HAa OCHOBE aHajM3a MPOCTPAHCTBEHHOTO paCHpeleNieHUs TEPMOTHUIPOINHAMUYECKIX
napamMeTpoB T'e€OTepPMaJIbHON CHCTEMBI B €CTECTBEHHOM COCTOSIHUM U TIOJIOKEHHEM 00JIaCTH TOPHBIX
MOpOJl C BBHICOKOW mMpoHHUIIaeMOCThI0. (CxemMa mpenanonaraeT pEeHHKEKIUI0 OTpabOTaHHOTO
TEIJIOHOCUTENISI B CUCTEMY Yepe3 HarHeTaTeNIbHYI0 CKBAKMHY. B pacueTax mpuHHMaeTCsl TeMIiepaTypa
HarHetaemMoro terioHocurens pasHas 80°C. Y nenpHas 3HTANbINS HATHETAEMOTO TEIUIOHOCUTENS 342
k/[K/Kr cooTBeTCTBYeT 3ToW Temmeparype mpu aasineHuu 8,3 Mlla Ha ycTbe HarserateiabHOU
CKBa)KUHBI.

[IpoBeaeHO TEPMOTUAPOIMHAMUUECKOE MOACIUPOBAHUE IKCIUTyaTallMd CUCTEMBI IIPH Pacxojie
terutonocutens 70 kr/c. Ha pucynkax 7 u 8 mpeactaBieHbl U3MEHEHUSI TEPMOTHAPOIUHAMUICCKUX
napaMeTpoB TEIUIOHOCHUTENS Ha 3a00€ CKBaXUH MPH dKCIUTyaTaruu B TedcHue 30 JeT.
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170

0 5 10 15 20 25 30

Bl) €M IKCIUTY ATANHE, JIeT

Pucynox 7. VI3MeHeHne naBiieHus Ha 3a00€ CKBaKHH MPU IKCTUTyaTaIHH.
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PI/ICYHOK 8. 3meHenne YILCHBHOIZ OHTAJIBIITMH I[O6LIBaCMOl"O TCIUIOHOCUTCIIA TTPU DKCILUTYaTalluU.

UYepes 2 rona mociie Hayayia SKCIUTyaTaliid B CKBaKMHAX HAOTIOAAeTCS CTa0MIM3aIlHsl JaBICHUS
u SHTambnuu. OTMEYaeTcss MEIJIEHHOE YMEHBIICHHUE JHTAIBIHHU JOOBIBAEMOTO TEIIOHOCHUTENS B
no0baHOM ckBaknHEe J[1 M HEOONBIIOW POCT MaBICHUS Ha 3a00¢ HArHETaTeNbHOW CkBakuHbI H1 B
TEUEHHWE BCEro mepuoja pa3paborku. [IuHamuka oOmIEH TEIIOBOW MOITHOCTH Te€OTepMaIbHON
IUPKYJISIITUOHHON CHUCTEMBI M €€ UMIIe/IaHCa MPECTaBICHbI Ha pUCYHKAaX 9 u 10 COOTBETCTBEHHO NP
pa3IMuYHBIX 3HaYEHUIX 0011ero pacxoaa rermnonocutens: mpu 30, 50 u 70 kr/c.
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PI/ICYHOK 9. 3MeHeHue Tena0Boi MOIIHOCTH FGOTepMaJIBHOﬁ I.IPIpKy.]'IHI.IHOHHOﬁ CHCTCMbI B TCUCHHC
BPCMCHH SKCILTyaTalluy IPH PA3HBIX 3HAYCHUAX CYMMAPHOTO pacxoda TCIJIOHOCUTCIIA.
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Pucynok 10. 3MeHeHne umnenanca reoTepMaabHON HUPKYJIALMOHHON CUCTEMBI B TEUEHUE BPEMEHU
AKCIUTyaTaluy IIPU Pa3JIMYHbIX 3HAYEHUSAX CYMMApHOTO PACX0a TEINIOHOCUTEIIS.

B Teuenue mepBbIX IBYX JET reoTepMalibHas MUPKYJISIUOHHAS CUCTEMa BXOJUT B CTAOMIBHBIN
pexuM paboThI ¢ TOCIEAYIONTUM MEIJICHHBIM TaJCHUEM TETUI0BOM MoiHoCcTH 10 50,3 MBT k KoHIy
CpoKa »JKCIulyaTanud mpu oOmieM pacxonae TeruioHocutenst 70 xr/c. Ilpu wm3MeHeHWHM pacxojna
MPOUCXOIUT COOTBETCTBYIOIIEE HEOOIBIIIOE H3MEHEHNE 3HAUCHUI TETJIOBOM MOIIIHOCTH U UMIIEJIaHCa,
YTO CBUACTEIHCTBYET 00 YCTOMYMBOCTH r€OTEPMAIbHON HUPKYISIIIMOHHOW CUCTEMBI TPU HEOOIBIINX
U3MEHEHUSAX PEeXHMa W3BJICUCHHUS] U PEUHXKEKIHUH TerioHocutTens. LlupkynsuuoHHas cucrema npu
pacxone terioHocurens 70 kr/c Moxer obecrieunth padboTy ['eoDC aneKTpruecKoi MOIIHOCTBIO 6
MBT K KOHITly Iepro/ia 3KCIUTyaTauu (pucyHok 11).
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Pucynok 11. Yucras snekrpuyeckas momHocTs 1'e0DC npu pacxone Termionocutens 70 kr/c.
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Ha untepBane BpeMeHn skciuryaTtanuu 2 — 30 JeT MOIIHOCTh MEAJIEHHO najaeT ot 12 1o 6 MBT.
OtkioHeHre mpoPWIs TPOU3BOAUTENHLHOCTH HE mpeBblmaer 32%  OT cpeaHedl BETWYHHBI Ha
UHTEpBAJeE.

I'eorepmaneubie pecypcel Hukne-KomeneBckoro ydactka MeECTOPOXKIACHUS IpeuIaraerces
pa3pabatbIBaTh IS MOMYYEHHs 3JeKTposHepruu. OCBOEHUE ydacTKa MOXKET OBITh Peaiu30BaHO I10
TEXHOJIOTUM TE€OTEPMAIBHON LMUPKYISIUOHHOW cHCTEMBI. Bo3moxkHO cTpouTenbctBo ['€00C co
CIEeIYIOMMMH TIapaMeTpaMu: YHUCTas dJeKTpuueckas MourHocTe — 6 MBT; cucrema paspabotku — 1
noObiuHass U 1 Har"erarenbHas CKBaKWMHA; IyOmHa ckBaxuH — 2000 M; oOmuil pacxon
terioHocurenst — 70 kr/c; Temmneparypa peurkekiun — 80°C (auTanbnus — 342 k/x/Kr npu 1aBIeHUN
8,3 MIla Ha ycTbe HarHeTaTEIbHOM CKBAaXKUHBI); MEpUO dKCcIuTyatauuu — 30 jerT.

KanuranbHble 3aTpaThl Ha peaqn3alldio MPOEKTa BKIKYAIOT B ce0s pacXopl Ha pa3BEOYHBIE
pabotsl, OypeHue U 00yCTPONMCTBO CKBAKHH, CTPOUTEIIBCTBO CHUCTEMBI TPAHCIIOPTA TETUIOHOCHUTES,
['e0DC, TparchopMaTOpHON MOJACTAHIIUN U JIMHUH dJIeKTponiepenaun (tTabmuna 4).

Tabnuya 4
PacueTHble TEXHUKO-3KOHOMUYECKHE MoKazarenu npoekta ['eoDC mourHocThi0 6 MBT

KanurajibHble 3aTpaThl, MJIH. Py0.

PasBenounsie paboOTHI 30
Bypenue u yctbeBast 00Bsi3Ka 6-TH CKBaYKHH 423
CucreMa TpaHCIOPTa TETUIOHOCHUTEIIS 27
Ob6opynoBanue 'eo2C 250
TpancdopmaropHas nmoaCTaHIUSA 36
Jlunusa BJI 110 xB 250
31aHUA U COOPYKEHUS 250
Bcero kanurajJbHbIX 3aTPaT 1266
JKCIIyaTalliOHHBbIE 3aTPAaThI, MJIH. py0./Trox

I'e03C, ckBaxunsbl, noactanys, BJI u ap. (c yaetom amopTu3anum) 9
[NonoBoii OromkeT npeanpuaTus 9
Bcero 3kcrmuryatTanMoOHHbIX 3aTPAT 18
PacuyerHas ce0ecTOMMOCTD YJIEKTPOIHEPIruu, pyo./ kBT 4 4,53

Otnycknoii tapug ITAO «KamuaTrckdHepro» s norpedurtenei 5.11
9

LlenTpajabHoro 31eproysiaa Bo 2-om noayroanu 2018 r., pyo./kBr-u

[Ipu crpoutensctBe ['e0DC mpenmnonaraercss BO3BEACHHUE CIEAYIOMINUX 3AaHUN U COOPYKEHUM:
m1aBHbI Koprnyc ['eoDQC, kopmyc cemapaTOpHOW M HAacCOCHOM CTaHLMM, BEHTWJIATOpPHAs T'paJupHs,
ckiaa ['CM, xunoit kopiyc.

Onenka  (GUHAHCOBO-DKOHOMHUYECKOW 3¢ dektuBHOCTH mpoekta ['e0DC Ha Hwkae-
KomeneBckom yuactke KormreneBckoro MeCTOPOXKICHUSI BBIMOJHEHA MPU HIKETIEPEUHUCIECHHBIX
VCXOJIHBIX JIaHHBIX.

OO0mas MPOOKUTEIBHOCTh JKU3HEHHOTO IWKIJIa mpoekta — 32 roma. [IpomomkuTenbHOCTh
crpourensctBa ['e00C — 2 roga. IlpogomxutensHocTh 3kcmtyaTanuu 1'eoOC — 30 nert. [lone3nsrit
OTIyCK 3JeKkTpuyeckol sHeprun — 41,3 muH. kBr-u/ron nmpu kosdduimente wucnoab30BaHUs
YCTaHOBJIEHHON MolHOCcTH — 78,5%. OTmyckHOM Tapu¢ Ha 3IEKTPO’HEPIHIO NMPUHAT paBHbIM 5,11
py0./kBT4 10 aHAIOTrMU C SKOHOMHYECKH OOOCHOBAaHHBIM TapU(POM Ha IICKTPUUICCKYIO DHEPTHIO,

nocraBisgemyto ITAO «Kamuarcksnepro» norpeduresnsm Bo 2-oM noxyroauu 2018 roga. Poct nen Ha
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ONTOBOM PBIHKE AJIEKTPO3HEPTUU NMPHUHAT paBHbIM 4,0% B cooTBeTcTBUU C «IIporHo3om comuaibHo-
sKOHOMHUYeCKoro pazsutus Poccuiickoit @enepanuu Ha 2018 rox u Ha nnanossii nepuoa 2019 n 2020
rogoB» MuHucTepcTBa 3KOHOMHUYecKoro pas3Butus P® or cenrsops 2017 roma. CraBka
muckonTupoBanus 11,12% romoBbIX paccuMTaHa HAa OCHOBAHWHM 3HAYCHUS KPUBOW OECKyNOHHOU
JIOXOTHOCTH TOCYJAapCTBEHHBIX OOUranuii mpu cpoke mnorameHust 30 net mo nanapM [[b PO Ha Mmaii
2018 roxa.

B Tabmuue 5 mnpuBeneHsl pacyeTHble 3HAUEHHUs IMoOKa3aTenedl (hMHAHCOBO-IKOHOMHUYECKOM
s¢¢pexTuBHOCTH peanuzanuu npoekra ['eoDC mourHocThio 6 MBT Ha HuxkHe-KomeneBckoM ydactke

MECTOPOXKICHHUS.
Tabnuya 5

®UHAHCOBO-KOHOMHUYECKHE TToKa3zarenu mpoekra ['eoDC

IToxa3arean 3HayeHnune
Yucras npuBeneHHas cTouMocTs (NPV) 1038 muH. pyo.

JuckonTupoBaHHbIi cpok okynaemocTt (DPP) 12 ner

ITpocroii cpok okynaemoctu (PP) 8 ner

Buytpennsas nopma goxogHoctu (IRR) 18,4%

Pe3y.]'IBTaTLI BBITIOJTHEHHOM (1)I/IH8.HCOBO—3KOHOMI/ILICCKOI\;I OLCHKH IIOKA3bIBAKOT, YTO IIPOCKT
MOJKET OBITh peHTa6eHLHBIM n KOHKypeHTOCHOCO6HLIM Ha PBIHKE 3JICKTPOSHECPTHUN Kamuarckoro Kpas.

3AKVIIOYEHUE

Huccepranus mnpexacraBiasieT co00il 3aKOHYEHHYIO HAy4YHO-HCCIIEOBATENbCKYI0 paboTy, B
KOTOPOi1 COJZIEPIKUTCSA pemenne AKTyJIbHOM 3a7a4n KOJINYECTBEHHOU OLICHKH
TEPMOTUIPOANHAMUYECKUX YCJIOBUH B mopoaax KolieneBckol reorepMalibHOM CHUCTEMBI U
YCTAHOBJICHHSI TEXHOJIOTHMUECKHX IapaMeTpOB pa3pabOTKH €€ TEIJIOBBIX PECYpCOB IO TEXHOJIOTHH
reoTepMalIbHOM LMPKYJISALUUOHHON cucTeMbl. OCHOBHBIE pPE3yJbTaThl, BBIBOJBI M PEKOMEHIALUU
CBOJSATCS K CIEAYIOIIEMY.

1. Pa3paborana uucieHHas TpexXMepHas TepMOTUApoaMHaMHuecKkass Mojenb KoreneBckoi
reoTepMaIbHOM CHUCTEMbl Ha OCHOBE MMEIOUIMXCS TeO0JIOr0-re0(pU3NUEcKUX JaHHBIX, KOTOpas
YUUTBHIBAET CJI0)KHOE T€0JIOTMYECKOE CTpPOEHHUE, (aKTUUYECKHIl penabed THEBHOW IMOBEPXHOCTH H
HAJKPUTUYECKOE COCTOSHUE T'€0TEPMAJIbHOTO TEIJIOHOCUTETIS.

2. OOecrie4eHO KOJIMYECTBEHHOE COOTBETCTBHE MEXKIY OOBEKTOM HCCJIEIOBAaHUS U
pa3paboTaHHOW YHCIEHHOM TEPMOTHIPOJUHAMUYECKOH MOJENbI0 TIOCPEACTBOM  BBIIIOJHEHUS
KaTUOPOBKHU MO UMEIOLIUMCS TaHHBIM IIOMCKOBOTO OypeHUsI.

3. VYcTaHOBJIEHBI 3aKOHOMEPHOCTH pACIPEEICHUS TEPMOTHAPOAMHAMUYECKUX MapaMeTPOB
reoTEpMaJIbHOTO TEIUIOHOCUTENST B TOpHBIX mopojax KoieneBckoil reorepManbHON CUCTEMBI B
€CTECTBEHHOM COCTOSIHUH.

4. HccnenoBaHO H3MEHEHME TEPMOTHMAPOAMHAMUYECKUX IApaMETpPOB Te€O0TEPMaIbHOIO
TeIioHocHuTeNsl B mopogax KoieneBckoil reorepManbHOM CHCTEMBI B XOJ€ OCBOEHHUSI TEILIOBBIX
pecypcoB Ha Hmkne-KomieneBckoM ydacTke MECTOPOXKIEHHUS IOCPEACTBOM pa3pabOTKU 110
TEXHOJIOTHH T€0TEPMATHHOU MUPKYJISAIIMOHHON CUCTEMBI, COCTOSIIEH U3 TIOOBIYHON M HarHETATEIbHON
ckBakuH ryounoit 2000 M, mpu ob1em pacxoje Termnonocutens 70 kr/c.
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5. YCTaHOBJIEHBI TEXHOJIOTMYECKUE IMapaMeTpbl NeOTEPMAJIbHOW LUPKYIALUOHHOW CHCTEMBI
OCBOEHHUS TEIUIOBBIX pecypcoB Hmxne-KomeneBckoro ydactka MECTOPOXAECHHS, NMPU KOTOPBIX B
teueHue 30 JeT BO3MOXKHA OSKOHOMHYECKH OJ(PQEeKTHBHAsS dKCIuryartanusi mmiaotHod ['eoDC
MOIIIHOCThIO 6 MBT.

OIIYBJIMKOBAHHBIE PABOTHI 110 TEME JUCCEPTALIUN
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